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Base Conversion

1.

Base Conversion

What is the binary representation of the
hexadecimal number 897

A. 00101101

B. 01011010

C. 10110100

D. 10011000

E. 10001001

[1984-CE-CS 1A-17]

Which of the following hexadecimal number is
equal to the binary number 100111017

A. 5A
B. FF
C. 9D
D. OE
E. OF

[1985-CE-CS 1A-17]

. What is the number of 1’s in the binary

representation of 167 + 9 x 16 + 3 ?

2

SR e
o0 N n B

[1987-CE-CS 1A-9]

To convert a binary number into hexadecimals,
a number of binary digits (bits) in the binary
number are grouped together to form one
hexadecimal digit. How many bits should be

grouped ?
A 2

B. 3

C. 4

D. 8

E. 16

[1987-CE-CS 1A-12%]

Which of the following hexadecimal number is
equivalent to the binary number 1101100000007

A. D71
B. D7

C. D80
D. D81
E. E80

[1988-CE-CS 1A-11]

6.

10.

11.

The binary equivalent of the hexadecimal

number ABC is

A. 101010100011.
B. 101010000011.
C. 101010101010.
D. 101010111100.
E. 101011001011.

[1989-CE-CS 1A-10]

The decimal representation of the binary
number 11110 is

A, 28.
B. 30.
C. 32.
D. 34.
E. 36.

[1989-CE-CS 1A-11]

Which of the following is mot a hexadecimal
number ? '

A. ABCGEF
B. BCAEFC
C. ACBDFA
D. AFBCBF
E. CEEFDA

[1993-CE-CS 1A-6]

The decimal quantity represented by binary
1001 is .

A. 1001
B. 17
C. -7
D. 9

E. 2

[1999-CE-CS 1A-9]

Which of the following numbers is prime?

100,
101,
110,
1115
None of the above
[1972-CE-MATHS B1-1]

HEOF P>

Convert the decimal number 27 + 2%+ 3 to a
binary number.

A. 10000000000111,
B. 10000000001011,
C. 10000000010011,
D. 10000000100011,
[2006-CE-MATHS 2-39]

Past Paper Review (Multiple Choice)
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GLON YL UNT 0.1 Base Conversion

12. ABCDE70000,, = 18. B0000000023,, =

A. 10(16°) + 11(16% + 12(167) + 13(16% + 11 x 16" + 23 . .
14(16°) + 7(16") . 11 % 16' + 35 .
B. 10(16'%) + 11(16°) + 12(16%) + 13(167) + 12 x 16" + 23 .
14(16°%) + 7(16%) . 12 x 16" + 35 .
9 8 7 6
R reossuns
D. 11(16') + 12(16°) + 13(16% + 14(167) +
15(16°) + 7(16°) . 19. AD0000002012,, =
[2007-CE-MATHS 2-41]

FOr»

A. (10)16" + (13)16'° + 8210.
B. (10)16" + (13)16' + 131360.
13. 11000011000111, = C. (1D16" + (14)16'° + 8210.
A 2B 4212407 4964 7 D. (11)16"” + (14)16" + 131360 .
B. 2342124974964 14, [2012-DSE-MATHS 2-33]
C. 2¥ 42842842747, ‘
D. 2%+28+ 27427+ 14. 20. A00000E00011,, =
[2008-CE-MATHS 2-40]
A 10x 16" + 14 x16° + 17.
B. 11x16"+15%x16° +17.
14. Convert' the decimal number 162 + 14 to a C. 10x162+ 14 x 16° + 272.
hexadecimal number. D. 11x162+ 15x 16° + 272 .
A. 10000000000D _ [2013-DSE-MATHS 2-33]
B.  10000000000E,
C. 100000000000D; sl 7x210 4 28+ §x 23 _ 2 —
D. 100000000000E, ‘
[2009-CE-MATHS 2-40] A. 1110101 000002 .
B. 111100010000, .
15. Convert the decimal number 11x16° + 4x16° €. AL10100100000;¢
+ 14x16" + 8 to a hexadecimal number. D. 1111000010000, -
A, A00040DS [2014-DSE-MATHS 2-34]
B. B00040E811:
C. A000040D8,, 22. 11 +28+20+ 2 =
D. BOOOO4OES,s A. 110001001011,
[2010-CE-MATHS 2-40] B. 110100100011,.
C. 1100001001011, .
16. 1000010000101, = D. 1101001000011, .
A 549749002 [2015-DSE-MATHS 2-33]
B. 5+28+28,
C. 10+27+22, 23. BCO00DE000000,, =
D. 10+ 2%+ 28,

A. 188 x 16" + 222 x 16°.
B. 205 x 16" + 239 x 16°.
C. 188x 16'2+ 222 x16".
D. 205x 16"+ 239x 16" .
[2016-DSE-MATHS 2-33]

[2011-CE-MATHS 2-41]

HKDSE Problems

17. 1010010001001, = 24. 8 +8Y =
A, 27 +29+137. A. 10000000000010,; .
B. 212+2194273. B. 20000000000020, .
C. 2V +21+137. C. 100000000000100, .
D. 2B +2"+273. D. 200000000000200 .
[SP-DSE-MATHS 2-33] [2017-DSE-MATHS 2-32]

Past Paper Review (Multiple Choice) P.2
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25. 100110000010110, =

A. 19 x210422
B. 19x2°+44
C. 19x2'+22
D. 19 x2''+44

[2019-DSE-MATHS 2-33]

26. B000000000000030,4 =
10 x 25° + 48

11 % 260 + 48

10 x 2% + 768

S 0w P

11 x 2%* + 768

[2020-DSE-MATHS 2-31]

Past Paper Review (Multiple Choice) P.2.1



GLON YN UNIT 0.2

Basic Arithmetic

1.

Divisibility of Numbers

Which of the following expressions will
remain unchanged in value if both a and b
are increased to k£ times of their original value?

(1) a-»b
b .,
@ G5y
O
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1), (2) and.(3)

[1977-CE-MATHS 2-14]

Let a be a positive number. Which of the
following has no meaning in mathematics ?

(1) O0xa

2) 0+a

(3) a+0

A. (1) only

B. (2) only

C. (3) only

D. (2) and (3) only
E. (1), (2) and (3)

[SP-CE-MATHS 2-33]

In order to double the value of the expression
b . d
(a+ c) T e

which one of the numbers in the expression
should be doubled?

SR NeR ig
" /O A

[1979-CE-MATHS 2-2]

If x+y = 0, then which of the following
are true?

(1) both x and y must be zero
(2) (*+y* must be zero
(3) xy must be zero

A. none of them
B. (1) only

C. (2) only

D. (3) only

E.

(1), (2) and (3)
[1979-CE-MATHS 2-37]

Divisibility

. x and y are two unequal positive integers.

Both are divisible by 3. Which of the
following numbers must be divisible by 9?

1) x+y

(2 x+2

(3) ¥+ 3y

A. (1) only

B. (2) only

C. (3) only

D. (2) and (3) only
E. (1), (2) and (3)

[1978-CE-MATHS 2-42]

. x, y and z are three consecutive positive

integers. Which of the following is true?

A. x+y+z must be odd
x+y+z must be even
xyz must be odd
xyz must be even

#eaw

x> +)*+ 7 must be even
[1980-CE-MATHS 2-36]

. x is a positive integer such that x* + 2x + 7

is even. What are the possible value of x?

A. Xx can be any positive integers

B. x can be any positive even number
C. x can be any positive odd number
D.

x must be an even number greater than
10000

E. x must be a positive odd number less
than 10000

[1980-CE-MATHS 2-40]
/

. If n is a positive integer, which of the

following numbers is/are odd?

1y 2+

2 32"

(3) @n+1)y

A. (2) only

B. (3) only

C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1981-CE-MATHS 2-37]

Past Paper Review (Multiple Choice)

P. 3
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9.

10.

11.

12.

Divisibility of Numbers

Let n be a positive integer. Which of the

following numbers is/are odd?

(l) 22n+1
2) 2"+1
(3) 32"

(1) only
(2) only
(3) only
(2) and (3) only
(1), (2) and (3)

SR S

[1987-CE-MATHS 2-44]

Which of the following is/are true?

(1) If both 2 and 3 are factors of m, then 6
is also a factor of m.

(2) If 15 is a factor of n, then both 3 and 5
are factors of n.

(3) If p is a multiple of both 4 and 6, then
p is also a multiple of 24.

(1) only
(2) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

SECRON NS

[1989-CE-MATHS 2-10]

Let @« and b be two consecutive positive
integers. Which of the following must be true?

(1) a+b is odd
(2) ab is odd
(3) a*+b* is odd

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEORE»

[1998-CE-MATHS 2-37]

Let m be a positive integer. Which of the

following must be true?

(1) m* is even.
(2) m(m+1) is even.

(3) m(m+2) is even.

(1) only
(2) only
(3) only
(1) and (3) only
(2) and (3) only

mEOr»

[1999-CE-MATHS 2-14]

H.C.F. & L.C.M. of Numbers

13.

14.

15.

" (1) The difference between a

Given two numbers, one even and one odd,

their H.C.F.

(1) must be odd,
(2) must be even,
(3) may be odd or even;

their L.C.M.

(4) must be odd,
(5) must be even,
(6) may be odd or even.

Which of the following is true?

A. (1) and (5)
B. (1) and (6)
C. (2) and (4)
D. (2) and (5)
E. (3) and (4)

[SP-CE-MATHS 2-19]

The Highest Common Factor of two unequal
positive integers @ and b is 8. Which of the
following must be true?

and b is
divisible by 8.

(2) (a+b) is divisible by 16.

(3) ab is divisible by 64.

(3) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEOFE»>

[1980-CE-MATHS 2-35]

m and n are multiples of 3 and 4 respectively.
Which of the following must be true?

(1) mn is a multiple of 12.
(2) The H.CF. of m and n is even.
(3) The L.CM. of m and n is even.

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

HEOwp

[1996-CE-MATHS 2-37]

Past Paper Review (Multiple Choice)
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3. Which of the following is

LLON LV NN UNT 0.3

Approximation & Estimation

Scientific Notations

L 2x10°+3x10* =

A. 32x10%.
B. 32x107.
C. 23x107.
D. 5x107°.
E. 6x107°.

[1978-CE-MATHS 2-1]

. (4.5%x10% = (9% 10%) =

A, 2x10°,
B. 2x10°.
C. 5x10%
D. 5x10°.
E. 5x10°.

[1979-CE-MATHS 2-1]

Significant Figures

0.0006, correct to
4 significant figures?

A. 0.7746
B. 0.2449
C. 0.07746
D. 0.02449
E. 0.007746

[1972-CE-MATHS B1-3]

. When 0.001 844 81 is expressed correct to 3
significant figures, it becomes

A. 0.00180.
B. 0.001 84.
C. 0.00185.
D. 0.00190.
E. 0.002.

[SP-CE-MATHS 2-6]

. Round off the number 0.044449 to 3

significant figures.

0.04
0.044
0.045
0.0444
0.0445

SR Ee

[1995-CE-MATHS 2-1]

6. Evaluate 1.15 = 15 correct to 3 significant
figures.
A. 0.076
B. 0.077
C. 0.0766
D. 0.0767
E. 0.076
[1996-CE-MATHS 2-1]
7. Express 72 as a decimal correct to 3
significant figures.
A. 9.86
B. 9.87
C. 9.88
D. 9.860
E. 9.870
[1997-CE-MATHS 2-1]
8. If 0.8448 < a < 0.8452, which of the
following must be true?
A. a=09 (correct to 1 significant figure)
B. a=0.85 (correct to 2 significant figures)
C. a=0.845 (correct to 3 significant figures)
D. a = 0.8450(correct to 4 significant figures)
[2003-CE-MATHS 2-9]
9. Express /2007 as a decimal correct to 5
significant figures.
A. 44.790
B. 44.799
C. 44.79955
D. 44.800
[2007-CE-MATHS 2-12]
10. 0.0498765 =
A. 0.050 (correct to 2 decimal places).
B. 0.050 (correct to 3 significant figures).
C. 0.0499 (correct to 4 decimal places).
D. 0.0499 (correct to 5 significant figures).
[2008-CE-MATHS 2-17]
Estimation

11.

If the radius of a sphere is measured as 8 cm
correct to the nearest cm, then the least
possible surface area of the sphere is

A. 647 cm?.

B. 2257 cm?.

C. 2567 cm?.
1125

D 2 4 cm?.

[2008-CE-MATHS 2-16]

Past Paper Review (Multiple Choice)

P.5
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12.

13.

14.

Approximation & Estimation

The figure shows the positions of three real
numbers a, b and ¢ on the number line.
Which of the following is the best estimate of
cla-b)?

b a c
B S S L P =
-4 0 4
A. -15
B. -9
C. 9
D. 15

[2009-CE-MATHS 2-15]

If the length and the breadth of a rectangle
are measured as 12 cm and 10 cm
respectively and all the measurements are
correct to the nearest cm, then the least
possible area of the rectangle is

A. 99 cm?.

B. 109.25 cm’.
C. 120 cm?.
D. .131.25 cm?®.

[2010-CE-MATHS 2-17]

The figure shows the positions of four real
numbers p, g, r and s on the number line.
Which of the following is the best estimate of

(P-g)r+s)?

<>
-5 0

A 36

B. -12

c. 12

D. 36

[2011-CE-MATHS 2-14]

HKDSE Problems

15.

The lengths of the three sides of a triangle are
measured as 15 cm, 24 cm and 25 cm
respectively. If the three measurements are
correct to the nearest cm, find the percentage
error in calculating the perimeter of the
triangle correct to the nearest 0.1%.

A. 0.8%
B. 2.3%
C. 47%
D. 63%
[SP-DSE-MATHS 2-15]

16.

17.

18.

19.

20.

21.

0.009049999 =

A. 0.00905 (correct to 3 decimal places).

B. 0.00905 (correct to 3 significant figures).

C. 0.00905 (correct to 6 decimal places).

D. 0.00905 (correct to 6 significant figures).
[PP-DSE-MATHS 2-14]

0.0322515 =

A. 0.032 (correct to 3 significant figures).

B. 0.0322 (correct to 4 decimal places).

C. 0.03225 (correct to 5 significant figures).

D. 0.032252 (correct to 6 decimal places).
[2012-DSE-MATHS 2-13]

The length of a piece of thin string is
measured as 25 m correct to the nearest m.
If the string is cut into n pieces such that the
length of each piece is measured as 5 cm
correct to the nearest cm, find the greatest
possible value of n. '

A. 445
B. 566
C. 567
D. 650

[2012-DSE-MATHS 2-14]
0.0504545 =
A. 0.051 (correct to 2 significant figures).
B. 0.0505 (correct to 3 decimal places).
C. 0.05045 (correct to 4 significant figures).
D. 0.05046 (correct to 5 decimal places).

[2013-DSE-MATHS 2-4]

The width and the length of a thin rectangular
metal sheet are measured as 8 cm and 10 cm
correct to the nearest cm respectively. Let
x cm’ be the actual area of the metal sheet.
Find the range of values of x.

A. T1.25 <x < 89.25
B. 71.25<x<89.25
C. 795<x<805
D. 79.5<x <3805
[2014-DSE-MATHS 2-11]
0.0023456789 =

A. 0.00235 (correct to 6 decimal places).
B. 0.002345 (correct to 6 decimal places).
C. 0.002346 (correct to 6 significant figures).
D. 0.00234568  (correct to 6 significant
figures).
[2015-DSE-MATHS 2-4]

Past Paper Review (Multiple Choice)

P.6
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22. There is a bag of white sugar. The weight of
white sugar in the bag is measured as 5 kg
correct to the nearest kg. If the bag of white
sugar is packed into n packets such that the
weight of white sugar in each packet is
measured as 10 g correct to the nearest g,
find the greatest possible value of n.

A.
B.
C.
D.

429
500
578
579
[2015-DSE-MATHS 2-14]

23. 0.0765403 =

Sowp

24.

2
W

FPOREP» N~

0.076 (correct to 2 significant figures).
0.0765 (correct to 3 decimal places).
0.07654 (correct to 4 significant figures).
0.076540 (correct to 5 decimal places).
[2016-DSE-MATHS 2-4]

Il

0.0102 (correct to 3 significant figures).
0.01025 (correct to 4 significant figures).
0.01026 (correct to 5 decimal places).
0.010266 (correct to 6 decimal places).
[2017-DSE-MATHS 2-4]

. If0.06557 < x < 0.06564, which of the

following is true?

Al

o 0w

x = 0.065 (correct to 2 decimal places)
x = 0.065 (correct to 2 sig. fig.)

x = 0.0656 (correct to 3 decimal places)
x = 0.0656 (correct to 3 sig. fig.)

[2019-DSE-MATHS 2-6]

Past Paper Review (Multiple Choice)
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Complex Numbers

1.

Complex Numbers

If i=+1, then 2%+ 37+ 4i* + 5° =

A, 2+ 2.
B. 2+ 8i.
C. 2-28i.
D. -6-28i.
E. -6+2i.

[SP-CE-MATHS 2-46]

._
=
]
5
=
g
=l
]

A 1.
B. -I.
C .
D. -i.

3
E. i,

[SP-CE-MATHS 2-47]

If i =1, then (1+ai)(l+bi) =
A. 1+ab.
B. 2+ (a+b)i.
C. (1'-ab)+ abi.
D. (1-ab)+ (a+b)i.
E. (1+ab)+ (a+b)i.

[1979-CE-MATHS 2-27]

HKDSE Problems

. 6 + ki
4. If k is a real number, then 4k — — =
A. 3k+ 6i.
B. 3k-6i.
C. S5k+6i.
D. 5k - 6i.

[SP-DSE-MATHS 2-34]

. If x is a real number, then the real part of

(x+30)(3+1i) is

A, 3x.
B. x+3.
C. 3x+3.
D. 3x-3.
[PP-DSE-MATHS 2-34]
B(pi-3) =
A, p+3i.
B. f-3i.
C. —B+3i.
D. —f-3i.

[2012-DSE-MATHS 2-35]

10.

11.

The real part of i+ 2%+ 3 +4i* is

2.
2.
6.
-6 .

Caow»

[2013-DSE-MATHS 2-36]

. 2+4_
If § is a real number, then Lﬂ T
A. p-2i.
B. p+2i.
C. 2-pi.
D. 2+pi.

[2014-DSE-MATHS 2-36]

Let z = (a+5)i®+ (a—3)i", where a is a

real number. If z is a real number, then a =
A. 5.
B. 3.
C. 3.
D. 5.

[2015-DSE-MATHS 2-35]

7 .
lLet u = —— and v = ——, where a is a
a+ti a-—i

real number. Which of the following must be
true?
(1) wv is a rational number.

(2) The real part of u is equal to the real
part of v.

1
(3) The imaginary part of " is equal to the
1
imaginary part of "

A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
[2016-DSE-MATHS 2-34]

If k& and 2—5_7 + ki are real numbers, then
k=

A, 2.

B. -1.

C. 1.

D. 2.

[2017-DSE-MATHS 2-35]

Past Paper Review (Multiple Choice)
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2i1243i13 +4{1445{1546i16 is
i

12. The real part of

1-i
A. -8
B. 2
C. 6
D. 16

[2018-DSE-MATHS 2-36]

13. If a is a real number, then the real part of

4+ .
— l.6 1S
a+i
4a+1
A - =
ac-1
4a+1
B. :
a“+1
a’+4a+2
C. —F
a“-1
a?+aa+2
az+1

[2019-DSE-MATHS 2-34]

2+ki k+5i .
14. Define z, = S and zZ, = S0 where kis a

real number. If the imaginary part of z, is equal
to the imaginary part of z,, then z; — z, =

A. =20
B. 0
C. 3

D. 10

[2020-DSE-MATHS 2-37]

Past Paper Review (Multiple Choice) P.8.1



Interest

1.

Percentages

It is agreed to repay a loan of $1000, with
interest at 8%% per annum on the amount
owing, in equal yearly instalments starting at
the end of one year.

If this instalment is $75, how long will it
take to repay the loan?

Within 5 years

Between 5 and 10 years
Between 10 and 15 years
Between 15 and 20 years
Never

mEOF»

[1972-CE-MATHS B1-4]

Mr. Wong puts $10,000 into Bank X and he
also puts $10,000 into Bank Y. The simple
interest per year from Bank X is $50 more
than that from Bank Y. If the interest rate of
Bank Y is 5% per annum, what is the interest
rate per annum of Bank X?

A. 10%
B. 7.5%
C. 55%
D. 5.05%
E. 45%

[1977-CE-MATHS 2-4]

If $p are deposited in a bank at % compound
interest per annum compounded half-yearly,
the amount after n years is

A $p

r n
100) -

B.

r n
200 -
C. $p+3)".
2n
D. $p(1+100)

2n
E. $p(1+ 200)
[1977-CE-MATHS 2-17]

$P amounts to $Q in n years at simple
interest. The rate per annum is

100n(Q - P
A. %,
100(Q - P
B. - % .
100(Q - P
c. W@-h,
nP
100(Q - P
D. no
1
E. 100[(%)"—1]%.

[1980-CE-MATHS 2-33]

. What will $P amount to in 3 years’ time if

the interest is compounded monthly at 12%
per annum ?

A. SP(1+ 100)
B. $P(1+100)36
C. SP(1+ 100)36
D. $P(1+ 100)
E. $P(1+100)

[1982-CE-MATHS 2-9]

. $10000 is invested for 2 years at 10% per

annum, compounded  half-yearly. The
compound interest, correct to the nearest dollar,
is

A. $12155.
B. $2155.
C. $2100.
D. $2000.
E. $1025.

[1984-CE-MATHS 2-9]

. If the compound interest on $1000 for two

years at 9% p.a., payable half-yearly is S$x,

find x.

A. 1000 x 2 x 2
* 100

B. 1000 (1 + 100)

C. 1000 (1+ 100)

D. 1000 (1 + 100) — 1000

E. 1000 (1 + 1000

100)
[ 986-CE-MATHS 2-13]

. Find, correct to the nearest dollar, the

compound interest on $10000 at 8% p.a. for 4
years, compound half-yearly.

A. $3200
B. $3605
C. $3686
D. $13200
E. $13686

[1987-CE-MATHS 2-15]

Past Paper Review (Multiple Choice)
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9. Find the difference between simple interest and
compound interest (compounded annually) on a
loan of $1000 for 4 years at 6% per annum.
(The answer should be correct to the nearest

dollar.)

A, $22
B. 8196
C. $540
D. $760
E. $1022

[1988-CE-MATHS 2-12]

10. At the beginning of a year, a man borrows
$1000 from a bank at 5% per annum,
compounded yearly. He promises to repay
$300 at the end of each year. How much will
he still owe the bank just after the second

repayment ?
A. $402.5
B. $450
C. $4875
D. $500
E. §502.5

[1989-CE-MATHS 2-14]

11. Find the amount (correct to the nearest dollar)
of $10000 at 12% p.a., compounded monthly,

for 2 years.
A. 10201
B. 12400
C. 12544
D. 12697
E. 151786

[1990-CE-MATHS 2-14]

12. A man borrows $10000 from a bank at 12%
per annum compounded monthly. He repays
the bank $2000 at the end of each month.
How much does he still owe the bank just
after the second repayment?

A. $6181
B. $6200
C. $6201
D. $8304
E. $8400

[1991-CE-MATHS 2-15]

13. A sum of $10000 is deposited at 4% p.a.,
compounded yearly. Find the interest earned
in the second year.

A. $16

B. $400
C. $416
D. $800
E. $816

[1992-CE-MATHS 2-12]

14.

16.

17.

Which of the following gives the compound
interest on $10000 at 6% p.a. for one year,
compounded monthly? n

0.06
A. $10000 x T 12

B. $10000(1.06-1)

12
C. $10000 (l + %é)

12
D. $l0000[(1+%) —1}

0.6\
E. $1oooo[(1+ 12) -1}

[1993-CE-MATHS 2-43]

Find the interest on $P at r% p.a. for n years,
compounded half-yearly.

A. $P(1+2r%)" - SP
B. $P(1+%)" - $P

C. SP(1+ %)™ - $P
D

$P(1 + %%)" —$P

E. S$P(1+ %%)2" —$P

[1995-CE-MATHS 2-13]

Find the interest on $10000 at 16% per
annum for 2 years, compounded half-yearly.
Give the answer correct to the nearest dollar.

A. $1664
B. $3456
C. 83605
D. $7424
E. $8106

[1997-CE-MATHS 2-38]

A bank offers loans at an interest rate of 18%
per annum, compounded monthly. A man
took a loan of $20000 and repays the bank in

monthly instalments of $4 000. Find the
outstanding balance after his first instalment.
A. $16000

B. 816240

C. 816300

D. $18880

E. 819600

[2001-CE-MATHS 2-16]

Past Paper Review (Multiple Choice)
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18.

19.

20.

21.

22.

Percentages

The simple interest on a sum of money at r%
p.a. for 4 years is equal to the compound
interest on the same amount at 4% p.a. for 4
years compounded half-yearly. The value of 7,
correct to 2 significant figures, is

A, 2.1,
B. 42.
C. 43.
D. 92.

[2002-CE-MATHS 2-12]

A sum of $8000 is deposited at 1% p.a.,
compounded yearly. Find the interest earned
after 4 years. Give the answer correct to the
nearest dollar.

A, $303
B. $320
C. $324
D. 8325

[2003-CE-MATHS 2-12]

A sum of $14000 is deposited at 4% per
annum for 5 years, compounded yearly. Find
the interest correct to the nearest dollar.

A, 82378
B. $2800
C. $3033
D. $3034

[2006-CE-MATHS 2-11]

A sum of $30000 is deposited at an interest
rate of 12% per annum for 4 years,
compounded monthly. Find the amount correct
to the nearest dollar.

A.  $44400
B. $47206
C. $48141
D. $48367

[2007-CE-MATHS 2-11]

A sum of $30000 is deposited at an interest
rate. of 5% per annum for 2 years,
compounded yearly. Find the interest correct
to the nearest dollar.

A. $3000
B. 83075
C. $3114
D. $3122

[2009-CE-MATHS 2-11]

23.

24.

A sum of $40000 is deposited at an interest
rate of 4% per annum for 3  years,
compounded  quarterly. Find the amount
correct to the nearest dollar.

A. $44800
B. $44995
C. $45046
D. $45073

[2010-CE-MATHS 2-14]

A sum of $15000 is deposited at an interest
rate of 6% per annum for 10 years,
compounded monthly. Find the interest correct
to the nearest dollar.

A. $9000
B. $11863
C. $12291
D. $27291
[2011-CE-MATHS 2-10]
Price

25.

26.

27.

A hawker sells eggs.  The selling price of one
dozen eggs is equal to the cost price of 20
eggs. What is his profit per cent?

A, 20%
B. 33 %%
C. 40%
D. 60%
E 66%%

[1978-CE-MATHS 2-36)

The cost price of tooth-brushes is $18 per
dozen. At what price must each one be sold
in order that the profit made is 40% of the
cost price? ,

A. $2.40
B. $2.10
C. $1.90
D. $§1.50
E. §130

[1979-CE-MATHS 2-20]

A man sold a car for $35000 at a loss of
30% on the cost price. What would have
been the loss or gain percent if he had sold it
for $505007?

A gain of 10%
A gain of 1%
No gain nor loss
A loss of 10%
A loss of 1%

HEOFEp

[1980-CE-MATHS 2-12]

Past Paper Review (Multiple Choice)
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Percentages

28. The marked price of a book is $x. 30% of
this price is profit. If the book is sold at a
discount of 20%, what will the profit then

be?

A. $0.04x
B. $0.06x
C. $0.1x
D. $0.24x
E. $0.56x

[1981-CE-MATHS 2-13]

29. A merchant sold 100 chairs. 80 of them were
sold at a profit of 30% on each chair, while
20 of them were sold at a loss of 40% on
each chair. What is his percentage gain or
loss on the whole stock?

A loss of 80%
A loss of 10%
A gain of 8%
A gain of 16%
A gain of 24%

SRl F

[1981-CE-MATHS 2-17]

30. The marked price of a book is $240. If the
book is sold at a discount of 20%, the profit
will be 20% of the cost price. What is the
cost price of the book?

A. $153.6
B. $160
C. 8192
D. $200
E. $240

[1982-CE-MATHS 2-13]

31. A man marks his goods at a price that will
bring him a profit of 25% on the cost price.
If he wants to sell his goods to a friend at
the cost price, the percentage discount on the
marked price should be

A 25%.
B. 20%.
C. 163%.
D. 15%.
E. 12%.

[1983-CE-MATHS 2-15]

32. A merchant sold 2 articles each at $1000. For
the first article, he gained 25% on the cost
price. For the second article, he lost 20% on
the cost price. Altogether

A. he gained $100.
B. he gained $50.
C. he lost $100.
D. he lost $50.
E. he lost $48.

[1983-CE-MATHS 2-42]

33.

34.

35.

36.

The marked price of a book is 20% above the

cost price. If the book is sold at a discount

of 10% off the marked price, what is the gain -
per cent based on the cost price?

A. 8%

B. 10% -
C. 12%

D. 18%

E. None of the above.

[1984-CE-MATHS 2-16]

A hawker bought 120 apples and the cost was
1
$90. It was found that 3 of the apples were

rotten and could not be sold. He sold the rest

at $1 eﬁach. What percentage of the cost was
the profit?
A 1w
B. 14%%
C. 16%‘%
D. 28%%
E. 33%%

[1985-CE-MATHS 2-12]

The marked price of a book is double that of
its cost. In a sale, what percentage discount
was given if the profit made was 20% of the

A. 10%
B. 20%
C. 30%
D. 40%
E. 50%
[1985-CE-MATHS 2-13]

The marked price of an article is originally P.
The marked price is then increased so that
when a discount of 10% is made on the new
marked price, the selling price is still P.
What is the new marked price?

9
A TP
109
B. T00
11
C. 1P
b, 1
700
10
E. oP

[1986-CE-MATHS 2-39]

Past Paper Review (Multiple Choice)
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37.

38.

Percentages

If the selling price of 5 pens is the same as
the cost price of 6 pens, the percentage profit
in selling a pen will be

2
A, 165% .
B. 20%.
C. 60%.
2
D. 1 165% :
E. 120%.

[1987-CE-MATHS 2-16]

Peter bought an article for $x. He sold it to
Mary at a profit of 20%. Mary then sold it

to John for $90 at a loss of 25%. Find x.
A. 56.25

B. 81

C. 90

D. 100

E. 144

[1987-CE-MATHS 2-35]

39. If a flat is sold for $720000, the gain is 20%.

40.

41.

Find the percentage loss if the flat is sold for
$540000.

A, 5%
1
B. 62%
C. 10%
1
D. 115%
1
E. 335%

[1990-CE-MATHS 2-15]

P sold an article to Q at a profit of 25%. QO
sold it to R also at a profit of 25%. If QO
gained $500, how much did P gain?

A, $250
B. $320
C. $333
D. $400
E. $500

[1991-CE-MATHS 2-43]

By selling an article at 10% discount off the
marked price, a shop still makes 20% profit.
If the cost price of the article is $19800, then
the marked price is

$21 600 .
$26 136 .
$26 400 .
$27225.
$27 500 .

moEarEy

[1992-CE-MATHS 2-44]

42.

43.

LES

45.

A merchant marks his goods 25% above the
cost. He allows 10% discount on the marked
price for a cash sale. Find the percentage
profit the merchant makes for a cash sale.

A 12.5%
B. 15%
C. 22.5%
D. 35%
E. 37.5%

[1993-CE-MATHS 2-18]

A wholesaler sells an article to a retailer at a
profit of 20%. The retailer sells it to a
customer for $3600 at a profit of $720. Find

the original cost of the article to the
wholesaler.
A, $2304
B. $2400
C. $2880
D. $3000
E. $3456

[1994-CE-MATHS 2-10]

The marked price of a toy is $120 and the
percentage profit is 60%. If the toy is sold at
a discount of 20%, the profit is

A. $14.40.
B. $21.00.
C. $24.00.
D. $33.60.
E. $48.00.

[1995-CE-MATHS 2-44]

Shop A offers a 10% discount on a book
marked at $P. Shop B offers a 15% discount
on the same book marked at $Q. If the
selling price of the book is the same in both
shops, express Q in terms of P.

A. =P+5
17
B. 0= 1gF
20
C. = 21P
21
D. = 5P
18
E. 0= ﬁP

[1996-CE-MATHS 2-14]

Past Paper Review (Multiple Choice)
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46. A man bought a box of 200 apples for $500.

47.

48.

49.

50.

10 of the apples were rotten and the rest were
sold at $4 each. Find his percentage profit
correct to 2 significant figures.

A, 34%
B. 38%
C. 52%
D. 57%
E. 60%

[1998-CE-MATHS 2-14]

A man bought two books at $30 and $70
respectively. He sold the first one at a profit
of 20% and the second one at a loss of 10%.
On the whole, he

lost 1%.
lost 10%.
gained 1%.
gained 10%.
gained 13%.

=EOF»

[2000-CE-MATHS 2-14]

The cost price of a toy is $100 and the
marked price is $140. If the toy is sold at 10%
discount of the marked price, the profit is

A. §26.
B. $30.
C. $36.
D. $50.

[2002-CE-MATHS 2-14]

The marked price of a book is 20% above the

cost. If the book is sold at a 10% discount
on the marked price, then the percentage
profit is :
A 2%.
B. 8%.
C. 10%.
D. 18%.

[2004-CE-MATHS 2-12]

Peter sold two flats for $999999 each. He

lost 10% on one and gained 10% on the other.

After the two transactions, Peter

A. gained $10101.
B. gained $20202.
C. lost $10101.
D. lost $20202.

[2005-CE-MATHS 2-12]

Percentages
51. The marked price of a car is 50% higher than
the cost. If the car is sold at a 20% discount
on the marked price, then the percentage
profit is
A. 10%.
B. 20%.
C. 30%.
D. 40%.
[2006-CE-MATHS 2-10]
52. The marked price of a bag is $900. If the
bag is sold at the marked price, then the
percentage profit is 50%. If the bag is sold at
a 20% discount on the marked price, then the
profit is
A. $120.
B. $180.
C. $210.
D. $270.
[2008-CE-MATHS 2-12]
53. If a dictionary is sold at its marked price,
then the percentage profit is 30%. If the
“dictionary is sold at a 20% discount on its
marked price, then the profit is $5. Find the
cost of the dictionary.
A. $104
B. $105
C. $125
D. $130
[2009-CE-MATHS 2-10]
54. If the price of a magazine is 60% higher than
the price of a newspaper, then the price of
the newspaper is
A. 37.5% lower than the price of the magazine.
B. 40% lower than the price of the magazine.
C. 60% lower than the price of the magazine.
D. 62.5% lower than the price of the magazine.
[2010-CE-MATHS 2-13]
Miscellaneous
55. A vessel contains 1,000 cm® of liquid A.

250 cm® of liquid B is added and the two
liquids are thoroughly mixed. If 500 cm® of

the mixture is now removed, how many
percent of the remaining mixture is liquid B?
A. 20
B. 25
1
C. 333
D. 40
E. 50

[1977-CE-MATHS 2-3]

Past Paper Review (Multiple Choice)
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56.

57.

58.

59.

60.

Percentages

A new machine costs $10000. Its value
depreciates each year by 20% of the value at
the beginning of that year. What is its value
after it has been in use for 3 years?
A. $4000
B. $5000
C. $5120
D. $6000
E. $7000

[1979-CE-MATHS 2-21]
A driver wishes to reduce his travelling time
by 20%. By what percentage must he increase
the speed of his car?
A, 20%
B. 22%%
C. 25%
D. 75%
E. 80%

[1979-CE-MATHS 2-39]
A group consists of n boys and n girls. If
two of the girls are replaced by two other
boys, then 51% of the group members will be
boys. What is n?
A. 50
B. 51
C. 52
D. 100
E. 102

[1981-CE-MATHS 2-14]

. 1 . . . 1

A child spent 10 of his savings on a shirt and 5
of his savings on a pair of trousers. He then
spent 30% of the rest of his savings on books.
What percentage of his savings did he spend
altogether ?
A. 49.6%
B. 50.4%
C. 51%
D. 58%
E. 60%

[1982-CE-MATHS 2-10]
The rent of a flat is raised by 30% every two
years beginning from a fixed date. Counting
from that date, after how many years will the
rent just exceed twice the original rent?
A. 4 years
B. 5 years
C. 6 years
D. 7 years
E. Over 7 years

[1982-CE-MATHS 2-11]

61.

62.

63.

64.

Coffee 4 and coffee B are mixed in the ratio
1:2. A profit of 20% on the cost price is
made by selling the mixture at $36/kg. If
the cost price of 4 is $12/kg, what is the
cost of B?

A. $18/kg
B. $24/kg
C. $39/kg
D. $48/kg
E. $66/kg

[1982-CE-MATHS 2-16]

It took Paul 40 minutes to walk from Town A4
to Town B. If the return journey took him 30
minutes, the percentage increase in his speed
was

A 10%.
B. 163%.
C. 25%.
D. 33%% .
E. 40%.

[1983-CE-MATHS 2-41]

Last year, a man saved 10% of his income.
By how much per cent must his income be
increased if his expenditure increases by 20%
and he wants to save 20% of his income?

A. 50%
B. 35%
C. 30%
D. 20%
E. 15%

[1984-CE-MATHS 2-40]

60% of the students in a school are boys.
70% of the boys and 40% of the girls wear
glasses. If 696 students wear glasses, how
many students are there in the school?

A. 1200
B. 1050
C. 808
D. 849
E. 800

[1985-CE-MATHS 2-15]

Past Paper Review (Multiple Choice)
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Percentages

65. A number is first reduced by p% and then
increased by x%. If the number so obtained is
the same as the original number, then x =

A. p.
L2
B. 100
G 7.
-pP
100
D. 100—p°
E 100p
©100-p-°

[1985-CE-MATHS 2-41]

66. Ten litres of a mixture contain 60% of alcohol
and 40% of water by volume. How many
litres of water should be added so that it
contains 30% of alcohol by volume?

A 5

B. 10
C. 15
D. 20
E. 30

[1986-CE-MATHS 2-41]

67. Last year, the cost of a school magazine

consisted of:

cost of paper ... $8
cost of printing .......... $5
cost of binding ........... $3

This year, the cost of paper will increase by
25% and the cost of printing will increase by
40% while the cost of binding will remain
unchanged. The cost of a school magazine
will increase by

20% .
25% .
27.5% .
32.5%.
65% .

S-Sl s

[1988-CE-MATHS 2-13]

68. X sells an article to Y at a profit. Y then
sells it to Z for $60 at a profit of 20%. If X
had sold the article directly to Z for $60
much MORE profit would be have made?

$10
$12
$48
$50
It cannot be found.

mEORp

[1988-CE-MATHS 2-41]

69.

70.

71.

72.

73.

MOOWp

A car travels from P to Q. If its speed is
increased by k%, then the time it takes to

travel the same distance is reduced by —
A k%

B. 120%.

C. '1%8%%.

D. ToorE%:

E. 100k—k%'

[1988-CE-MATHS 2-42]

A bag contains »n balls of which 60% are red
and 40% are white. After 10 red balls are
taken out from the bag, the percentage of red
balls becomes 50%. Find n.

20
40
50
60
100
[1988-CE-MATHS 2-43]

If 4 is greater than B by 20% and B is
smaller than C by 30%, then

is smaller than C by 16%.

is smaller than C by 6%.

is greater than C by 6%.

s greater than C by 10%.

s greater than C by 16%.
[1989-CE-MATHS 2-13]

HEOWP
Ao A A A

[

If 4 is 30% greater than B and B is 30% less
than C, then

A. A is 9% less than C.
B. Cis 9% less than 4.
C. 4=C¢C.
D. A is 9% greater than C.
E. C is 9% greater than A.
[1990-CE-MATHS 2-42]

3 kg of a solution contains 40% of alcohol by
weight. How many alcohol should be added
to contain a solution containing 50% of
alcohol by weight?

A. 03kg
B. 0.6kg
C. 0.75 kg
D. 15kg
E. 3.75kg

[1991-CE-MATHS 2-42]

Past Paper Review (Multiple Choice)
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74.

75.

76.

77.

Percentages

2
Originally 3 of the students in a class failed

in an examination. After taking a re-

examination, 40% of the failed students passed.

Find the total pass percentage of the class.

2
A. 265%

1
335%

40%
60%

= e0 ®

1
735%

[1993-CE-MATHS 2-44]

Mr Chan bought a car for $143900. If the
value goes down by 10% each year, find its
value at the end of the third year. (Give your
answer correct to the nearest hundred dollars.)

A, $94400

B. $100700
C. §104900
D. §115100
E. §116600

[1994-CE-MATHS 2-9]

There are 1200 students in a school, of which
640 are boys and 560 are girls. If 55% of
the boys and 40% of the girls wear glasses,
what percentage of students in the school wear
glasses?

A, 47%
B. 47.5%
C. 48%
D. 52%
E. 53%
[1997-CE-MATHS 2-10]
In a class, students study either History or

Geography, but not both. If the number of
students studying Geography is 50% more than
those studying History, what is the percentage
of students studying History?

A, 25%

1
B. 335%

C. 40%
D. 60%
E

2
665%

[1999-CE-MATHS 2-11]

78.

79.

80.

40% of the students in a class failed in a test.
They had to sit for another test in which 70%
of them failed again. Find the percentage of
students who failed in both tests.

10%
12%
18%
28%
30%

HEOF P

[2001-CE-MATHS 2-27]

John’s daily working hours have increased
from 8 hours to 10 hours but his hourly pay
has decreased by 25%. Find the percentage
change in John’s daily income.

A. A decrease of 6.67%
B. A decrease of 6.25%
C. 0%
D. An increase of 6.67%
[2003-CE-MATHS 2-11]

If the bus fare is increased from $4 to $5,
then the percentage increase of the fare is

A, 20%.
B. 25%.
C. 80%.
D. 125%.

[2007-CE-MATHS 2-10]

HKDSE Problems

81.

82.

Mary sold two bags for $240 each. She
gained 20% on one and lost 20% on the other.
After the two transactions, Mary

A. lost $20.

B. gained $10.

C. gained $60.

D. had no gain and no loss.

[SP-DSE-MATHS 2-10]

Peter invests $P at the beginning of each
month in a year at an interest rate of 6% per
annum, compounded monthly. If he gets
$10 000 at the end of the year, find P correct
to 2 decimal places.

A. 806.63
B. 829.19
C. 83333
D. 882.18

[SP-DSE-MATHS 2-39]

Past Paper Review (Multiple Choice)
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Percentages

83. John buys a vase for $1600. He then sells
the vase to Susan at a profit of 20%. At
what price should Susan sell the vase in order
to have a profit of 20%?

A. $2240
B. $2304
C. $§2400
D. $2500
[PP-DSE-MATHS 2-10]

84. In a company, 37.5% of the employees are
female. If 60% of the male employees and
80% of the female employees are married,
then the percentage of married employees in
the company is

A. 32.5%.
B. 45%.
C. 55%.
D. 67.5%.
[2012-DSE-MATHS 2-8]

85. Susan sells two cars for $80 080 each. She

gains 30% on one and loses 30% on the other.

After the two transactions, Susan

A. loses $15840.
gains $5544.
gains $10296.
has no gain and no loss.
[2013-DSE-MATHS 2-10]

0w

86. A sum of $50 000 is deposited at an interest
rate of 8% per annum for 1 year,
compounded monthly. Find the interest correct
to the nearest dollar.

A. $4000
B. $4122
C. $4143
D. $4150
[2013-DSE-MATHS 2-11]

87. There are 792 workers in a factory. If the
number of male workers is 20% less than that
of female workers, then the number of male
workers 1is

352.
360 .
432.
440 .

TOF P>

[2014-DSE-MATHS 2-9]

88.

89.

90.

91.

92.

If the price of a souvenir is increased by 70%

and then decreased by 60%, find the
percentage change in the price of the souvenir. -
A -58%

B. -32%

C. 2% -
D. 10%

[2015-DSE-MATHS 2-9]

A sum of $50000 is deposited at an interest
rate of 6% per annum for 3  years,
compounded  quarterly. Find the amount
correct to the nearest dollar.

$59000
$59551
$59755
$59781

COowy

[2015-DSE-MATHS 2-10]

The monthly salary of Donald is 25% higher
than that of Peter while the monthly salary of
Peter is 25% lower than that of Teresa. It is
given that the monthly salary of Donald is
$33360. The monthly salary of Teresa is

A. $31275.
B. $33360.
C. $35584.
D. $52125.

[2016-DSE-MATHS 2-10]

A sum of $2000 is deposited at an interest
rate of 5% per annum for 4 years,
compounded half-yearly.  Find the interest
correct to the nearest dollar.

A.  $400
B. $431
C. $437
D. $440

[2017-DSE-MATHS 2-10]

A sum of $100 000 is deposited at an interest rate
of 2% per annum for 3 years. compounded
monthly. Find the interest correct to the nearest
dollar.

A. $6000
$6121
$6176
$6178

o 0w

[2018-DSE-MATHS 2-9]

Past Paper Review (Multiple Choice)
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93. A sum of $65 000 is deposited at an interest rate
of 7% per annum for 8 years, compounded
quarterly. Find the amount correct to the nearest

dollar.

A.  $101400
B. $111682
C. $113244
D. $113609

[2019-DSE-MATHS 2-11]

94. The cost of a toy is x% lower than its selling
price. After selling the toy, the percentage profit is
25%. Find x.

A, 20
B. 25
C. 75
D. 80

[2020-DSE-MATHS 2-9]

Past Paper Review (Multiple Choice) P.18.1



LON WLV UNT 2.1 Functions

1. Given P = {1,2,3 .10}, 1 1

0= {11,12,13 .. 20}, 3. If f) = 3757, then f57) =
Which of the following three relations from P A x.
to O illustrated in the graphs are mappings? B. x+1
» 1
(1) 20 ‘ C. .
- tee %
) { ; D. Tt
{ TGN W S A I W W .
= H | x+1
e E. 2
i1 tee [1978-CE-MATHS 2-37)
I 16
CIf fix) = X+ x+ 1, then flx+1) - flx) =
2 20
4 A. 1.
-4 B. 3.
i ,: i i C. 2x+1.
N . | D. 2x+2.
bt-4 E. xX*+x+1.
11 | {1 [1981-CE-MATHS 2-7]
i 1%
. JA - N - _
3) 20 If fix) =5"+1, then fix+1) - f(x)
: A, 1
SEalR B. 6.
r.! - - C. 4- Sx .
e | D. 5-5%.
E. 4-5+1.
1 [1982-CE-MATHS 2-29]
1 1i
(2) only . A function f(x) is called an even function if

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

=EORR

[1972-CE-MATHS B1-10]

s OO
2
] 15
a b G d X

X=1{ab,c,d}y. Y=1{1,2,3}.

In the above figure, which one of the lettered
circles should be blackened so that the graph
represents a map from X into ¥?

cH=NoN--I e
HTAm

[SP-CE-MATHS 2-56]

. If fix) = (log,y2x) — x, then f(x+ 1) - f(x)

f(x) = f(-x). Which of the following functions
is/are even functions?

1
M) f@ =7
@ @ =2
G £ =2

A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only
[1983-CE-MATHS 2-37]

]

A. log,,2-1.
x+1
B. log,, -
10(x + 1
C. log, " .
x+1
D. log, Tox -
+1
E. log,~— -2

[1984-CE-MATHS 2-36]

Past Paper Review (Multiple Choice)
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10. If

11. If

12. If

SN s mEOF P

mEO®p

=e 0 F»

Functions

f(2x) = 8> + 4x, then f(3a) =

94> + 6a.
124 + 6a.
27a* + 6a .
1084 + 6a .
216a° + 12a.
[1985-CE-MATHS 2-40]

fix) = x>+ 1, then fix-1) =
xz.

¥ -1.

X2+ 2.

X2 - 2x.

-2 +2.

[1987-CE-MATHS 2-10]

flx) = 3 + 2%, then f(2x) - f{x) =
2%,
=,
3 + 2.T .
2XQ2*+1).
2X(2° - 1).
[1988-CE-MATHS 2-34]

X
1—x

1
fv) = T, then f(7) =

—

— -
I= |
= —

=

=
|
—

=

—_
=11 |
= =

[1989-CE-MATHS 2-4]

f(n) = %n(n— 1), then f(n+1) - f(n) =

f(1) .

=
S

—_— NS

=

[1990-CE-MATHS 2-4]

13. If fix) = x -
A. 0.
B. 2x.
C. —2.
X
D. 2x-7)
E. 2 L
(-

X )

1
then fx) - (1) =

[1991-CE-MATHS 2-35]

14. If flx) = 10%, then f4y) =

A 10V,
B. 10°"7.
Cc. 10Y.
D. 407.
E. 407.

[1993-CE-MATHS 2-1]

15. If fix) = x>+ 2x, then fix—1) =

X2
X -1.

X+ 2x-3.
X2+ dx—1.

A
B.
C. +2x-1.
D
E

[1994-CE-MATHS 2-1]

16. If flx) = ﬁ then f()-lc)ﬂ—x) =

1
-5
-1.
1-x
T14x
X
D. —-
X
E. 21

[1995-CE-MATHS 2-35]

17. If fix) = 3x>+ bx+ 1 and flx) = f—), then

fi-3) =
A. -26.
B. 0.
C. 3.
D. 25.
E. 28.

[1997-CE-MATHS 2-27]

Past Paper Review (Multiple Choice)
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18.

19.

20.

21.

22.

23,

Functions

If fix) = x*-3x-1, then fla) + fl-a) =

A. 24*.

B. 2d*-2.
C. 6a.

D. -6a.

E. -2.

[1998-CE-MATHS 2-2]

If fix)=2x>-1, then fla—1) =

A. a*-2a.
B. & -3a.
C. &*-3a-2.
D. &-1.
E. &-2.°

[1999-CE-MATHS 2-1]

Let fix) = 3x*> + ax - 7. If f{-1) =0, find
f(-2).

A, -27
B. -11
C. 3
D. 1
E. 13

[2000-CE-MATHS 2-4]

Let fix) = x> —x-3. If fk) =k, then k=

A 1.

B. -1or3.
C. 3orl.
D. —\/3 or\ﬁ.

[2002-CE-MATHS 2-2]

—

If fix) = 2% + kx — 1
then k =

and f-2) = f(3),

T O

3.
31

=
[2003-CE-MATHS 2-1]

o]
—

flx) = x> —x+ 1, then flx+1) - flx) =

0.
2.
2x .
4x .

SOwp

[2004-CE-MATHS 2-3]

24.

25.

If fix) = 22> -3x+ 4, then f(1) - f(-1) =

A. -6
B. -2
C. 2
D. 6

[2005-CE-MATHS 2-3]

) 1
If ) = 755, then TOR3) =

3
A. R

1
B. 5

3
C. Z
D. 1.

[2006-CE-MATHS 2-5]

26. Let flx) = x* — ax + 2a, where a is a constant.

If f(-3) =29, then a =

A. -38.
B. -20.
C. 4.
D. 4.

[2007-CE-MATHS 2-8]

27. Let fix) = x> + kx + 7, where k is a constant.

28.

29.

If f(4) - f(3) = 21, then k =

A. 0.
B. 4.
C. 14.
D. 28.

[2008-CE-MATHS 2-6]

Let fix) = x> — 9x + ¢, where ¢ is a constant.
If f(-1) =8, then ¢ =

A 2.
B. 0.
C. 16.
D. 18.

[2009-CE-MATHS 2-6]

If fix) = x> —3x+ 17, then 3f2) -1 =

A, 27.
B. 34.
C. 4.
D. 70.

[2010-CE-MATHS 2-6]

Past Paper Review (Multiple Choice)
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30. Let fix) = x>+ 2x + k, where k is a constant.
Find f{5) — f(3).

A. 20
B. k+8
C. k+35
D. 2k+ 50
[2011-CE-MATHS 2-8]

HKDSE Problems

31. Let k be a constant. If f{x) = 2x* — 5x + k,

then f(2) - f{-2) =

A. -20.
B. 0.
C. 16.
D. 2k.
[2017-DSE-MATHS 2-6]

2. Iff(x) =3x2—2x+ 1, then f2m—1) =

(2]

6m? —4m+ 2
6m?—4m+6
1Z2m? —16m+ 2
1Z2Zm? —16m+6

O 0w R

[2018-DSE-MATHS 2-7)

(73
2

. Let ¢ be a constant. If f(x) = x* + ¢cx? + ¢, then

f)+f(-c)=

A 0
2c
2¢% + 2¢

-2¢3 + 2¢

O oW

[2019-DSE-MATHS 2-8]

34. Let f(x)=3x?—-x—-2. If B is a constant,

fA+p-fA-g)=
2p

108

6B% — 2

68% —26p% -2

el i

[2020-DSE-MATHS 2-5]

Past Paper Review (Multiple Choice)
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Completing Squares

1.

Quadratic Graphs

Which of the following functions has its
minimum value of 3, when x =17

A y=(x-1?%-3
B. y=3-(x-1)7?
C. y=@x+1>+3
D. y=3-(x+1)
E. y=@x-17%+3

[1972-CE-MATHS B1-18]

What number should be added to the
expression 4x*> + 12x + 2 in order to make it
a perfect square?

A. 10

moaw
SN

[1979-CE-MATHS 2-48]

Properties of Quadratic Graphs

\ |} /
h
4
\ /
3
\[ | /
1
2 N[0 T 54
I
2
3
| |

The figure above shows the graph of
y = pr +tgx tr.

The value of r is

A, 2.

-1.
0.

=EOR

[SP-CE-MATHS 2-13]

a2 o[
[

The figure above shows the graph of

A y=(x+2)(x-3).
B. y=(x-2)(x+3).
C. y=(x-2)x-3).
D. y=-(x+2)(x-3).
E. y=-x-2)x+3).

[1979-CE-MATHS 2-36]

. The graph of y = x> + ax + b (a and b being

constants) cuts the x-axis at (2,0) and (k,0),
and cuts the y-axis at (0,-2). &=

A, 3.

meEOw
(=]

[1984-CE-MATHS 2-34]

. In the figure, the graph of y = x* + bx + ¢

cuts the x-axis at 4 and B. O4 + OB =
Y

\

0 A\/B

y=x*+bx+c

B POF R
60 °

ol ¢

[1987-CE-MATHS 2-9]

Past Paper Review (Multiple Choice)
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LON YL UNIT 2.2 Quadratic Graphs

7. The figure shows the graph of a quadratic D. y
function y = f{x). Given that the graph has
vertex (2, 18) and it cuts the x-axis at (5, 0),
find the quadratic function.

y
(2,18)
-s\\//z *

/[ o (5,00

/ \ R VA N
[\

A y=(x-2+18
(v )2
B. y=—-(x-2+18 [1995-CE-MATHS 2-41]
C. y=@x+D)x-5)
D. y=2x+1x-5) ‘
E. y=2x-Dk+5) 9. The figure shows the graph of a quadratic
[1989-CE-MATHS 2-45] function f(x). If the vertex of the graph is
(1,3), then flx) = '
8. Which of the following may represent the Ya 13
graph of y = —x* + 3x + 10? (1,3)
A. y
0 \ > x
2 5 " x
A 3(x-12%+3.
B. -3(x+1)7+3.
B Y, C. —(x-172+3.
D. —(x+1)+3.
E. 3(x-172-3.
[1997-CE-MATHS 2-34]
2 5 " x 10. In the figure, the graph of y = X - 6x+k
\ \/ touches the x-axis. Find k.
1
C. y \ |

\
Foo e

Past Paper Review (Multiple Choice)
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A k=20 12. Which of the following may represent the
B graph of y = x> + 2x = 3?
C. k=-9 A. £,
D. k=0
E. k=9
[1999-CE-MATHS 2-5] \: / >y
11. Which of the following may represent the
graph of y = x* - 3x - 18? B. ‘,?
i /
i \ -/
i 5
\CH 7 ’
>, ! // |
{
C. L A4
B -“l\ 4)/ > X
0 >x /
D L
|}i » .
| \\
i
§ 5 E
g — 3
(2 i A ol e
Y
D. "A _ i
/TN
[2000-CE-MATHS 2-39]
/ 13. The figure shows the graph of y = x> + bx +
c¢. Find b.
E. Y ]
/\\ ,,\
/ ” \ "
[1999-CE-MATHS 2-9] o]
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LLON YR UNIT 2.2

14.

Quadratic Graphs

-1

A 5
B. -5
C. 5
11
D. 2

[2002-CE-MATHS 2-5]

In the figure, the graph of y = 2x? —4x + ¢
passes through the point (1, %). Find the value
of k.

A y=2C~4x+c¢

»«\L’

N

(1, &)
A. -5
B. 4
C. -3
D. -2

[2004-CE-MATHS 2-5]

15. The figure shows the graph of y = f{x). If fix)

is a quadratic function, then f{x) =

A
/
_ /) =1
l."\\ f
\ /
\ ,; >
I /A g
\) /
L /
\._./

17.

18.

B. The equation of the axis of symmetry of
the graph is x=1.
C. The x-intercepts of the graph are -1 and
3.
D. The y-intercept of the graph is -3.
[2007-CE-MATHS 2-5

The equation of the quadratic graph shown in
the figure is

y=@x-1Dx-4).
y =t D+ 4.
y==22(x+1)x+4).
y=2x-1)x-4).

[2010-CE-MATHS 2-9]

FORP

Which of the following statements about the
graph of y = 25 — (x-3)* is true?

A. The x-intercepts of the graph are —2 and
8.

B. The y-intercept of the graph is 25.

C. The equation of the axis of symmetry of
the graph is x = -3.

D. The y-coordinate of the vertex of the
graph is 16.

[2011-CE-MATHS 2-7]

Areas in Quadratic Graphs

19.

In the figure, the equation of the curve is
y = (x-2)*> = 1. The curve intersects the x-
axis at 4 and B. C is the vertex of the curve.
The area of AABC is

1
A. 5(x+1)(x—4). f’
B. 2(x+1)(x-4).
1
C. E(x— x+4).
D. 2x-1)(x+4).
[2006-CE-MATHS 2-7]
16. Which of the following statements about the
graph of y = (x+1)*> — 4 is true? ol a 3 *
A. The coordinates of the vertex of the c
graph are (-1,4).
Past Paper Review (Multiple Choice) P. 26
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Quadratic Graphs

A 1. Sign of Coefficients in Quadratic Graphs
B. 15. y
C. 2. 22
D. 25.
E. 3.
[1985-CE-MATHS 2-35]
x
20. The curve in the figure is the graph of
y = —x* + bx + ¢. Find the area of the
rectangle OPOR.
y
The figure above shows the graph of
‘ y = ax* + bx + ¢. Determine whether a and ¢
R . are positive or negative.
/ A. a>0 and ¢>0
B. a<0 and ¢<0
C. a>0 and ¢<0
D. a<0 and ¢>0
E. it cannot be determined from the given
0 x data
[1980-CE-MATHS 2-32]
A. bc
B. »? 23. If a, b and ¢ are positive numbers, which of
’ the following is a possible graphical
c. ¢ representation of y = ax’ + bx + ¢?
D. b -4c A y
E. b +4c
[1996-CE-MATHS 2-41]
21. In the figure, the graph of y = 2x* — 9x + 4
cuts the x-axis at 4 and B, and the y-axis at
C. Find the area of A4BC. 5 x
1
\»‘\ _\':21: 9y + 4 B. J:
¢
\ ,
. N 0 g
0 .4\/}9 .
C. Y
A 4
B. 6 /\
X
c. 7 0 /
D. 8
E. 14 /
[2001-CE-MATHS 2-23]
P. 27
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24.

25.

Quadratic Graphs

D. Y

/

[1986-CE-MATHS 2-35]

y=ax?+bx+c

0

The figure shows the graph of y = ax’ + bx +
c¢. Which of the following is/are true?

(1) a>0

2) b>0

3) ¢>0

A. (1) only

B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1987-CE-MATHS 2-39]

[N\

26.

27.

The graph of y =

ax* + bx + ¢ is given as

shown. Which of the following is/are true?

(1) a<o0
2) <0
(3) ¢<0

A. (1) only

B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1990-CE-MATHS 2-31]

The figure shows the graph of y = ax® + bx +
¢. Which of the following is true?

YA

y-—-ax2 +bx+c

A. a>0,¢c>0
B. a>0, ¢c>0
C. a>0, ¢c<0
D. a<0, ¢c>0
E.

~
”

X

and b% - dac > 0
and b* —dac < 0
and b* — dac < 0
and b*> — 4ac > 0
a<0, c<0 and b* - 4dac > 0

[1998-CE-MATHS 2-12]

The figure shows the graph of y = -+ ax +
b. Which of the following is true?

A

A. a<0 and b<0
B. a<0 and >0
C. a>0 and <0
D. a>0 and >0

[2003-CE-MATHS 2-42]

Past Paper Review (Multiple Choice)
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Quadratic Graphs

28. The figure shows the graph of y = ax’ + x +
b. Which of the following is true?

YA

Y
yeax® +x+b

7\

a>0 and h<0
a>0 and h>0
a<0 and <0
a<0 and H>0

w WV

TORp

[2005-CE-MATHS 2-6]

29. The figure shows the graph of y = —(x+ h)* +
k. Which of the following must be true?

I A

y=~(x+h)? +k

/ hY
\©O

$g!

h>0 and £>0
h>0 and k<0
h<0 and k>0
h<0 and k<0

SORp

[2008-CE-MATHS 2-9]

HKDSE Problems

30. A

A
et

8 ‘._\ / 3
\ F 4

In the figure, the quadratic graph of y = f{x)
intersects the straight line L at A(l, k) and
B(7,k). Which of the following are true?

31.

32.

(1) The solution of the inequality f{x) >k is
x<1 o x>T7.

(2) The roots of the equation flx) = k are 1 —
and 7.

(3) The equation of the axis of symmetry of
the quadratic graph of y = f{x) is x = 3.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

CPOFP

[SP-DSE-MATHS 2-8]

)

The figure shows the graph of y = ax* - 2x +
b, where a and b are constants. Which of
the following is/are true?

(1) a>0

2) b<0

(3) ab<1

A. (1) only

B. (2) only

C. (1) and (3) only
D. (2) and (3) only

[PP-DSE-MATHS 2-8]

The figure shows the graph of y = a(x + b)%,

where a and b are constants. Which of the
following is true?
N
—
-
0 X

y=a()c+b)2

Past Paper Review (Multiple Choice)
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33.

34.

35.

Quadratic Graphs

A. a>0 and >0
B. a>0 and b<0
C. a<0 and b>0
D. a<0 and <0

[2012-DSE-MATHS 2-6]

Let f(x) be a quadratic function. If the
coordinates of the wvertex of the graph of
y = fix) are (3,-4), which of the following
must be true?

A. The roots of the equation f(x) = 0 are
integers.

B. The roots of the equation flx) -3 = 0
are rational numbers.

C. The roots of the equation f(x) +4 = 0
are real numbers.

D. The roots of the equation fx) +5 = 0

are nonreal numbers.
[2012-DSE-MATHS 2-34]

The figure shows the graph of y = -2x* + ax
+ b, where a and b are constants. The
equation of the axis of symmetry of the graph
is

ﬂ\ /,ﬁ { -2x* +ax+b
O //11 3 ‘91'
/ \
/ \
/ \
10 i‘ \‘Ir
- ? \
/ \
[ \
A x=2.
B. x=23.
C. x=5.
D. y=28.

[2013-DSE-MATHS 2-7]

The figure shows the graph of y = mx’ + x +

n, where m and n are constants. Which of
the following is true?
YA
5
y=mx +x+n
>
\_/0/ ’

36.

37.

38.

A. m<0 and n<0
B. m<0 and n>0
C. m>0 and n<0
D. m>0 and n>0

[2014-DSE-MATHS 2-5)

Let flix) = 3x> — 6x + k, where k is a
constant. If the y-coordinate of the vertex of
the graph of y = f{x) is 7, then k=

A, 1.
B. 3.
C. 4.
D. 10.

[2014-DSE-MATHS 2-35]

The figure shows the graph of y = a(x+ b)?,
where a and b are constants. Which of the
following is true?

.\4

.\ 2.
\ y=alx+h)” /
\

O X
A. a<0 and <0
B. a<0 and >0
C. a>0 and <0
D. a>0 and >0

[2015-DSE-MATHS 2-8]

If -1 < a <0, which of the following may
represent the graph of y = (ax+ 1)’ + a?

/

A. N

Past Paper Review (Multiple Choice)
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Quadratic Graphs

Y

T~

[2016-DSE-MATHS 2-9]

39. The figure shows the graph of y = (px + 5)
+ g, where p and ¢ are constants. Which of
the following is true?

Tomp

p=<0
p<0
p>0
p=>0

S—-

and ¢ <0
and ¢>0
and ¢ <0
and ¢g>0
[2017-DSE-MATHS 2-9]

40. Which of the following statements about the
graph of y = 16 — (x — 6)7 1s true?

The graph cuts the y-axis.

The graph opens upwards.

The y-intercept of the graph 15 16.

The graph passes through the onigmn.

oW

[2018-DSE-MATHS 2-5]

41. Which of the following statements about the graph
of v = (3 —x}x + 2} + 6is/ are true?

1 The graph opens downwards.
1I.  The graph passes through the pomt (1,10).
III.  The x-intercepts of the graph are —2 and 3.

A. Ionly

B. Ilonly

C. land Olonly
D. HandIonly

[2019-0SE-MATHS 2-10]

Past Paper Review (Multiple Choice)
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Transformations of Graphs

Transformations of Graphs

1. Which of the following may represent the graph
of y = f{x) and the graph of y = f{x+1) on
the same rectangular coordinate system ?

A. A

y=1lx)

\
\ //x =f(x9
My
C. Ia
y=1) y=flx+1)
%) >y
D. A

y=flar+1) y =1

()1 >

[2007-CE-MATHS 2-38]

2. Which of the following may represent the graph
of y = f(x) and the graph of y = fix) +2 on
the same rectangular coordinate system?

A. FA
y=1(x)
3 y=f(x)+2
/ .
i of [t “x

B. ¥
y=1(x}+ '{,I‘“’”""'
—

y=f(x)

R
—

R
=]

&

y=f(x)

P
{ >
tf/ o “x

y=f(x)+2

- r/‘*""’;—:—{-(—;‘)—_

y >
i/ o x
[2008-CE-MATHS 2-37]
.“A,‘
| i
v o= f{x )./
151 /
\ /
\ /
\ s
O 6\ /2 x
7
\/

The figure above shows the graph of y = fix).
If f{x) = 3g(x), which of the following may
represent the graph of y = g(x)?

A A
\
\ v = g{x)
463§ i’
\ /,/
:‘.\l Sl/ N
0} 2\ 7 %

Past Paper Review (Multiple Choice)
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Transformations of Graphs

>
o} 2 ) X
\\—
C. Y
451 v =g(x)
i
\\
% §
= \\- 4/ >
o} 6\ /1 x
\\ /
\ \—//
D. YA
4
\
A v =g(x)
0| ¢ '31 “x
[2009-CE-MATHS 2-37]
4. YN ‘
\ ‘\,\ / /
Y / /
A V| / 4
\ \// /
\\\ p A\ 7/
\\ p V4 /
N, Nl
" +/ -\._AI_ ~
2 O ) x

Let f{x) be a quadratic function.

shows the graph of y = f{x) and
A. the graph of y = f{x-2).
the graph of y = fix+2).

fl—x).

B
C. the graph of y =
D. the graph of y = —f{(x).

[2010-CE

The figure

-MATHS 2-37]

5. Which of the

the graph of y = f{x)

following may

represent
and the graph of

y = flx —2) — 2 on the same rectangular

coordinate system ?

A. ¥a

\

,v=ru—2>—z\

[ y=1{x—2)-2

(—2.—2}
C. A
\ fy=f(x)
\ /
y=flx—2)-2 /
2.2}
0 2
D. Ay
y=f{x)
y=f(x—2)-2
(-2.2)
0 x

HKDSE Problems

[2011-CE-MATHS 2-37]

/\—-Hl)
i

}
i

k4

€ X

Past Paper Review (Multiple Choice)
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If the figure shows the graph of y = flx) and
the graph of y = g(x) on the same rectangular
coordinate system, then

TORPp

The figure above shows' the graph of y = f{x).

Transformations of Graphs

gx) = flx-2) - 3.
gx) = fix-2) + 3.
gx) = flx+2)-3.
gx) = flx+2) + 3.
[SP-DSE-MATHS 2-37]
.‘/ \ B
TN 5
0 /E
27
/
/A’

If 2f(x) = g(x), which. of the following may
represent the graph of y-= g_(x)?

A.

A‘/

\

/

{}

—

¢ /'I . Y

yEpiar

V= gixi

D. A

47

0 /',

t;\ k

V=giy)

A

[PP-DSE-MATHS 2-31]

8. Which of the following may represent the graph
of y = fix) and the graph of y = fix-2) +1
on the same rectangular coordinate system ?

A.

y=1f{x—2)+]
B ¥\
C. Ly

y = f(x)

D. y=f(x-2)+!

A
y=f(x)

/

y=f(x-2)+1
>
A
y=f(x)
v
0 “x

[2012-DSE-MATHS 2-38]

Past Paper Review (Multiple Choice)
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Transformations of Graphs

9. Which of the following may represent the graph
of y = flx) and the graph of y = 1 - fix) on
the same rectangular coordinate system ?

A. ."/P \
y=1(x)
O / \\ ‘\
/ \ y=1-£(x)
/ \
! ) \
3
B. A \ /
\ /
y=1(x) i'\ ’/
‘.\\ /,
\,
,,\.//
O //\\ g
\
/ \ .
/ \y:k—t(f;)
c.
[ /
i ‘;\ ’/ £
% fv=1(x
b /
;‘,'
S,
i / \
/ \ y=1-f(x)
/ \
:" \\
D. VA .
/
\
\ /' y=1(x)
\\\ //
O " ’.\‘
/
=1-f(x
)] (x) / \
/ \

[2014-DSE-MATHS 2-38]

10.

The figure above shows the graph of y = f{x).
If gx) = f(%), which of the following may
represent the graph of y = g(x)?

A. A
i
i 1 P | »
i
B. !
2 2
4 !
C.
3
# i
D.
l
Y S + Y »

[2017-DSE-MATHS 2-31]

Past Paper Review (Multiple Choice)
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Transformations of Graphs

11. Let f(x) be a quadratic function. The figure
below may represent the graph of y = f(x) and

Y A

I /

the graph of y = —3f(x)

the graph of y = f(—3x)

the graph of y = —f(x + 4)
the graph of y = f(—x + 11)

TOF P

[2018-DSE-MATHS 2-31]

Past Paper Review (Multiple Choice)
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Transformations of Axes

HKDSE Problems

. The graph in the figure shows the linear
relation between x and logsy. If y = ab",
then a =

log. v
/ p

/
< =
[ 5] !

TOwE
N L N -

[SP-DSE-MATHS 2-32]

. The graph in the figure shows the linear
relation between log, ¢ and log,x. If x = k9,
then k =

log . x/\
\‘\‘“ )
\‘\” |“,’v' f
- i‘ak\
N

A+
TR
B. 81.
4
C. 5
-5
D. 7

[PP-DSE-MATHS 2-37]

. The graph in the figure shows the linear
relation between x and log,y. If y = mn”,

then n =

log; y

J

-

/oo

A =
81"
1
B. 3.
C. 9.
D. 8I.

[2012-DSE-MATHS 2-32]

O X

The figure above shows the graph of y = ab",
where a and b are constants. Which of the
following graphs may represent the relation
between x and log,y?

logs 3
e A

v

/ o >1
7
log- ¥
B \/
\\
\\
N
,
O X
\
log-2
C ‘ y
\_ .
O X

D. log:y
AN
/ >
o) X

[2013-DSE-MATHS 2-32]

Past Paper Review (Multiple Choice)
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Transformations of Axes

5. The graph in the figure shows the linear
relation between log,x and log;y. Which of
the following must be true?

logs ¥

™

: —_—
0 3 logsx
A X =729
B. x%* =729
C. X+y =729
D. X'+’ =729

[2015-DSE-MATHS 2-32]

6. The graph in the figure shows the linear
relation between x and loggy. If y = ab®,
then b =

logg y,

Fan

Y

A, 2.
1
B. 31
1
C. 3
‘D. 3.

[2016-DSE-MATHS 2-32]

7. The graph in the figure shows the linear

relation between x and \];1 Which of the
following must be true?

-

y=x*—4x+8
y=x*+4x+38
y = 4x* - 32x + 64
y = 4x* + 32x + 64

SEeR e

[2017-DSE-MATHS 2-33]

8. Inthe figure. the straight line L shows the relation

between log, x and log, y. It s given that L passes
through the points (1,2) and (9,6). If y = kx°.
thenk =

1
xl‘lg5 3

¢ log, x

GO L B3| |

o w

[2018-DSE-MATHS 2-33]

9. It is given that logg ¥ is a linear function of log; x.
The intercepts on the vertical axis and on the
horizontal axis of the graph of the linear function
are 7 and 8 respectively. Which of the following
must be true?

A xYy? =3%¢
B. x7y*=3%
C. xTy® =3%
D. x°y =3

{2019-DSE-MATHS 2-31]

10. The graph in the figure shows the linear relation

between x° and [y Ifx =2,y =

; o
A 3
B. 8
c 9
D. 33

[2020-DSE-MATHS 2-34]

Past Paper Review (Multiple Choice)
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Surds

1.

Surds

Which of the following is rational ?

A. 12
B. \/Zxxﬁ
. B2

C
D. +
E

s
%

[1972-CE-MATHS B1-2]

B-1 B+l
V3+1  \3-1
A, -23.

1

=N

C. %\ﬁ.
2[3.
4.

®

™

[1977-CE-MATHS 2-5]

One of the following expressions is different
in value from the other four. Which one is it?

A. 023443200

B. .2344/432
C. 234432
D. 23.44/.432
E. 234/.000432

[SP-CE-MATHS 2-36]

Va+47 -1 +x" =
A, 1 +x.

B. \1+x.

C. 3\}1+x‘.
D. \3+3:.
E \/§+\/§x.

[SP-CE-MATHS 2-10]

If \3-2)x =1, then x =
A. \B3+42.
1

B.

C.

[1984-CE-MATHS 2-6]

6.

10.

1 1
Ifx+;=1+\/§, then 11+P=

12
3.
1+22.
2+ 212.
3+ 202,

mEOowy

[1987-CE-MATHS 2-6]

= \a+ —\Fz, where a > 0, then

If x
1
4=
X

=

2.

2\a.
28Ja+1.
2a+1-4a.
2(a+1++a).

mEOW P

[1989-CE-MATHS 2-43]

AR R VR

1
A T=.

%

mEN w
I

-1+45.

[1990-CE-MATHS 2-33]

If \3+1)\x =2, then x =

A. 2-4[3.
B. \3-1.
C. 1.
D. 22-13).
E. 4-43.
[1991-CE-MATHS 2-33]

5+1 A5-1
5-1 f5+1
A. 0.

1
B. 7
C. 3.
D. 5.
E. -;-+\/§.

[1992-CE-MATHS 2-4]

Past Paper Review (Multiple Choice)
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11.

12.

13.

14.

R/ \a
Slmphfy \lz__\/z+\/z+‘\jz.
1
b Ve
B a+2§[ab-b
: a-b
3[b+3[a
C.
2\a
D b+2)[ab—a
' a-b
a+b
E. b

[1993-CE-MATHS 2-4]

A. 0.
B. 2.
C. 3.
D. \3-12.
[1994-CE-MATHS 2-4]
11
2+4J6 246
A. 6.
C. 0.
6
D. 5.
E. /6.
[1995-CE-MATHS 2-5]
If ()g—';‘)x=l, then x =
A BLL
E
B. 3 +5.
C. 4\3-6.
D. #f3-6.
E. 43+6.

[1996-CE-MATHS 2-39]

15.

16.

17.

18.

19.

Surds

1 1
V2-1 \3-v2
A -1+4/3.

B. 1-13.

C. -1+202-4f3.
D. 1-202+4f3.
E. 1+22-1/3.

[1997-CE-MATHS 2-29]

If (32§+1)x=\/§, then x =

110 - 2.
110 — 4/2.
Z\fﬁ)+4\/§.
\10-1

2

24/10 — 42
3 y

T o P»

=

[2000-CE-MATHS 2-40]

If ¢+ 1)N3-1) =4, then x =

A. 23-3.
13+ 1.
23 +2.
#3-1

-

S 0w

[2002-CE-MATHS 2-39]

25a — \[4a =

[2004-CE-MATHS 2-4]

If n is a integer, then

1 1
1+2fn  1-2/n

positive

A
A Toan
—4\/n
B Toan-
C 43[;1
© dn+1-
An_
D ==.

[2005-CE-MATHS 2-37]

Past Paper Review (Multiple Choice)
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20. If a>0, then %@—\/%:

A 1.
\a
B. .
C. \a.
D. 2\/a.

[2007-CE-MATHS 2-37]

21. If a >0, then \49a —\/25a =

A. Na.

B. 12\a.
C. 24a .
D. \[74d.

[2008-CE-MATHS 2-39]

Past Paper Review (Multiple Choice) P. 40
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Basic Concepts

1.

Indices

If @ and b are greater than 1, which of the
following statements is/are true?

(1) Va+b=+a+b

@ @'+b)' =a+b
(3) a&’b® = (ab)®

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. None of them

[1992-CE-MATHS 2-9]

Simplification of Indices

2. Which of the following is identical to

1

E. 1
[1972-CE-MATHS B1-15]
g
32% =
A, -2
1
B. 3.
1
C. 3.
1
D. 7.
E. 4.
[1974-CE-MATHS A1-1]
1
(a-by
1_ =
bZ
1
A. (ab-b%*.

1

B. (g—l)i.

w

a
¢ (91
1 1
D. -ba-b).
1
E. bXa-Db).

N\

I3

|
I

B =

Wit

3
A. 1

4
B. 3.

9
C -

16
D. 3

9

E. -1¢
3n+2
9" =
A 3.
B. 3
c. 37
D. 32
E. 33n+2
(X'Hl)z
x2n-1 =
A, X2
B. x.
C. x*.
D. X*".
E. X3
(3a4b)2 _
A, 3@
B. 3@’
C. 3@’
D. 32(1-*26 )
E. 99
125 -5 =
A, 625%D
B. 625%
C. 12593
D. a+3b
E. 53a+b

[1977-CE-MATHS 2-13]

[SP-CE-MATHS A2-36]

[SP-CE-MATHS A2-37]

[1978-CE-MATHS 2-6]

[1978-CE-MATHS A2-45]

[1980-CE-MATHS 2-2]

Past Paper Review (Multiple Choice)
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5™2 - 35(5"") 15. @™ x @) = 4" =
10. = gry =
A. 1.
A ﬁ B. 22!,
B _1- C 2nf+2n )
* 15 p. ot
—2n+1
C :. E. 22,
[1984-CE-MATHS 2-3]
D. 5.
E. 5".
n+4 n
[1980-CE-MATHS 2-8] 16 2 - 2027
. 2(2n+3)
7
0 £02b7322 B A. g
: a?b 7
. B. 1
A aib::' C. 1-2"1,
B. ab™>. D 2n+4 l
C. a2, ’ 8-
D. 4%, E. 2"
E. a%7. , [1988-CE-MATHS 2-1]
[1981-CE-MATHS 2-1]
17. 371 x 3l =
12. (2% = A 31
A. 2(,\") ) B. 9” -1
B. 2. c. 3
C. 2x. D. 6™
D. 2*. E. 97
E. 20 [1989-CE-MATHS 2-1]
[1981-CE-MATHS 2-4]
X
82\‘ . 43)‘ 8. .\/; -
13. X 162x = 3
4
A ¥ A. X
. . ,
B. 2. B. x'.
C. 2°. 1
D. 8. C. x.
E. 1. 1
D. x*%.
[1982-CE-MATHS 2-2] \
E. x?%.
1 [1989-CE-MATHS 2-3]
14. (A = Py =
A, xy. 19. (@) =
B. xy _; : A. ™.
C. xy _] ’ B. a*.
D xzy-z- c. 2.
1 D. .
E. x7%y’? E. .
[1983-CE-MATHS 2-4] [1990-CE-MATHS 2-1]

Past Paper Review (Multiple Choice) P. 42
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20. (a")(3d*) =

SR s

21. Simplify >

= e o0r »

3a% .
Ba)*.
348 .
445
(3*)(a®) .
[1991-CE-MATHS 2-1]

n times

XHX..Xn
+n+..+n’
—

2 n times

=

n

[ ]

n
n-—2

n
2
1

[1992-CE-MATHS 2-8]

22. (3% =

A
B.
C.
D
E

23. Simplify

A.

24, Ty

s

MY 0®

369,
32,
3%,
6.
9.

[1994-CE-MATHS 2-33]

bS

a4

blS
ra
4

8, %R

E
——

a*b1?

[1995-CE-MATHS 2-4]

9x
X
9.
o

3x
3 y
3 3x-y

[1996-CE-MATHS 2-2)]

)
“

26.

27.

28.

29.

Indices
2m 2
2
A 3.
B. 2.
c. 2m.
D, 2m-Im,
E. 22m2—3m
[1998-CE-MATHS 2-7]
a3b-l -2
(@B -
1
A 5.
1
B. ;5—3.
1
C 2
1
D
4
a
E 3
'[2000-CE-MATHS 2-3]
an—z + an 1
an—Z =
A, a7
B. a"*(1+a).
C. 1+qg"!
D. 1+%
a
E. 1+a.
[2001-CE-MATHS 2-10]
2\’ . 8}’ =
A, 2V
B. 2%,
C. 16",
D. 16Y.
[2002-CE-MATHS 2-3]
3A‘ .9}’ =
A, 3V
B. 3V,
C. 27%7.
D. 27,
[2003-CE-MATHS 2-4]
22'!,9'1
30. T
A, 6.
B. 6.
C. 12".
D. 127,

[2004-CE-MATHS 2-1]
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31.

32.

33.

34.

35.

36.

Indices

a‘a(a+a) =

A, dt.

B. 24°.

C. d+a.

D. 34 +a.
[2005-CE-MATHS 2-1]

@0} -2 =

A, 6x°.

B. 8°.

C. 6x°.

D. 8.

[2006-CE-MATHS 2-1]

If n is a positive integer, then 3%"-4" =

A. 6",
B. 6",
C. 127,
D. 12,

[2007-CE-MATHS 2-1]

1 888
5) (_2)387 _

7 N\

A 2.
B. -05.
C. 0.
D. 05.
[2008-CE-MATHS 2-1]
M3 =
A, 57,
B. ¢".
C. §".
D. 9",
[2009-CE-MATHS 2-1]
1 500
(.9.) (3500)3 —
A. 0.
B. 3%,
C. 6%,
D. 189,

[2010-CE-MATHS 2-2]

37. If a
L b

NZAE

Vb

© b
c. Y&
ab

3

333
38 5334 (__1.> —
' 5

Equations with Indices

39. If 25 = 125, then x =

5
A 3.
2
%
5.
3
5
2
E 3.
40. If 9% = 27, then x =
3
A 3.
1
B. 3.
2
C. 3=
4
D. 3.
3
E. 3.

and b are positive numbers, then

[2010-CE-MATHS 2-39]

[2011-CE-MATHS 2-1]

[SP-CE-MATHS 2-2]

[1978-CE-MATHS 2-5]
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41.

42.

43.

44,

45.

Indices

If 10¥ = 25, then 107 =

A s
B. 3.
C. 3
D. 5.

[1979-CE-MATHS 2-23]

If (109 = (29(59), then which of the

following must be true?

A, xy =z
B. xy=2z
C. xy=7
D. x¥=:2
E. x =2z

[1986-CE-MATHS 2-29]

If 3%1 = 3% 4+ 6, then k=

A 7.

] B e

= e 0 R

W = K=

[1987-CE-MATHS 2-7]

If 92 = 36, then 3* =

2
A 5

4
B. 3.
C. 2.
D. 6.
E. 9.

[1993-CE-MATHS 2-34]

If 59 = 2% = 10° and a, b, ¢ are non-zero,

then 5 + % =
7

A 1o
B. 1.
C. 7.
D. log7.

1 1
E. log 2 * log5°

[1995-CE-MATHS 2-38]

46. If 2*-8" = 64, then x =

[1997-CE-MATHS 2-2]

3
A. 3

3
B. 1

6
C. 5
D. 2.
E. 4.

47. If 4 = a, then 16" =

A. 4da.
B. 4.
C. a*.
D. 2¢.
E. 49.

HKDSE Problems

48. (3a)’-a =
A. 34,
B. 6d°.
C. 94°
D. 94°.
£2x4)3
49, s
A, 3x
B. 3x’
C. 47
D. 4x¥
50. (279" =
A, 3012
B. 36n+15 )
C. 312
D. 69n+|8 .
51. 2nY)7° =
1
A. 32n?
B 1
© 32n15
1
C. 10n125
1
D. 1072243

[1999-CE-MATHS 2-4]

[SP-DSE-MATHS 2-1]

[2012-DSE-MATHS 2-1]

[2013-DSE-MATHS 2-1]

[2014-DSE-MATHS 2-1]
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(3!624 B ~ 6x _
52 3 B - ‘37 (33'.‘5)-2
5
§° iys- A, 54x°
. Y ]‘2 2x°®
C. 27y~ B. —
D. 27)2. i
[2015-DSE-MATHS 2-2] C. 3
X
53 g22. 5666 — D. 3;.9
10666

[2020-DSE-MATHS 2-1]

CSORF
IS
N
EN

[2016-DSE-MATHS 2-1]

1
54. (ﬁ 3 =

[2017-DSE-MATHS 2-2]

L
W

[2018-DSE-MATHS 2-1]

i: 6x” }2 _
4x5
3x*
9}.4
3x*
9x°

e nwy

[2019-DSE-MATHS 2-2]
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Logarithm

Basic Concepts

1. If @ and b are positive numbers, which of the

following is/are true?

(1) log,,(a+b) = log,,a + log,, b

a
?2) log,og = log,,a — log,, b

logi,a a
G) log, b b
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1), (2) and (3)

[1983-CE-MATHS 2-36]

2. If logx® + logy* = logz*, where x, y and z
are positive numbers, which of the following

must be true?

1) 2+y?=7

(2) logx + logy = log z

@) =72
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only

3. If loga > 0 and
following is/are true?

() logg' >0
) logh*>0

1
(3) log 2 >0

A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only

Logarithmic Expressions

4. 10"80? =

A. (log, b).
B. log,, (log,, ).
C. log,,b.
D. b.

E. 10log,b.

logh < 0,

[1986-CE-MATHS 2-33]

which of the

[1988-CE-MATHS 2-35]

[1974-CE-MATHS A1-16]

10.

If 3* = 8, then x =

= P
= Ww|oo
w}y% -
f=5] .°°

log 3
log 5.

log 8
log 3~

Mo

[1977-CE-MATHS 2-15]

1
If loga = 0.0490, then log P
1

A 00490
B. -0.9510.
C. -1.9510.
D. —0.0490.
E. —1.0490.
[SP-CE-MATHS 2-12%]
log,, (0.1) =
A 2.
B. -I.
C. 0.
D. 1.
E 2.

[SP-CE-MATHS A2-38]

If loga = 0.5678, then log\[a =

1/0.5678..

0.5678 + 2.
0.5678 — 2.
2 - 0.5678.
2.5678.

HEO®P

[1978-CE-MATHS 2-2]

1 5
What is l_Ogm_ equal to?
0g,, 3
5
A 3
B. log,,(5-3)
C. log,,5 - log,,3
5
D logw(g)
E. None of the above

[1979-CE-MATHS 2-14]

If n=10% then log,n =
A. 107,

B. 10".

C. n“.

D. 4.

E. a.

[1980-CE-MATHS 2-4]
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11. If log,x + log,,4 = log,, (x+4), what is
the value of x?

A. 0
B. 1
4
C. 3
D. 4
E. x may be any positive number

[1981-CE-MATHS 2-8]

12. log,, (x'&0%) =

A, (log,, x)?.

B. log, (*)).

C. xlog,x.

D. log,, (log, x) .
E. 1072,

[1982-CE-MATHS 2-30]

13. log,, (@-b) =

log,,a
A. 1 '
og, b
B. 2log,,(a-b).
C. 2log,a~ 2log,b.
D. log,,(a+b) + log,, (a—Db).
E. (log,, a + log,, b)(log,,a — log,, b).
[1985-CE-MATHS 2-8]
14. log, 2\2 =
3
A. 8"
3
B. 7
1
C 3.
_3_
D. 2*.
3
E. 2%

[1989-CE-MATHS 2-42]

1
15. If 2 = 107, 3 = 107, express log ¢ in terms

of p and gq.
A. —p-g¢q
1
B. —
pPq
1
C.
ptgq
D. pgq
E. ptgq

[1990-CE-MATHS 2-5]

16.

18.

19.

20.

Logarithm

If logx:logy = m:n, then x =
A Z

n
B. (m-n)y.
C. m-n+ty.

=
D. y".
E. mlogy

[1991-CE-MATHS 2-34]

. If log, b =1+ %logmm then b =

10\/a.
10 +Ja.

A
B.
C. 5a
D
E

[1992-CE-MATHS 2-5]

A. p=q=1.
B.p¥—q'—q_1.
= 9

C.. p 7+ 1
+ 1

D p=g—q—.
-1

E p='qT‘.

[1993-CE-MATHS 2-8]

If log2 = a and log9 = b, then logl12 =

A. 2a+ %
b
B. 2a+ 7
2 2
C 3a+ 3b
1
D. &+
1
E. b

[1994-CE-MATHS 2-34]

Let x >y >0. If log(x+y) = a and
log (x—y) = b, then log\x?—)? =

a+b

2

ab

5 -
\/a+b.
\Jab .
\a+4b.

A.

#HEO K

[1996-CE-MATHS 2-38]
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21. If log(x+a) = 2, then x =

27. If

A 2-a.
B. 100 - a.
c. ¥
a
D. 2-loga.
E. 100 — loga.
[1997-CE-MATHS 2-5]
22. Suppose log,, 2 = a and log,3 = b.
Express log,, 15 in terms of a and b.
A —a+b+1
B. -a+ 10b
C. a+2b
D. (at+b)b
a
[1998-CE-MATHS 2-40]
23. If 3logy = 1+ logx, then
A y= \IIOx.
B. y =100+ x*.
C. y=(10+x)7>.
D. y = 104,
E. y = 100x.
[1999-CE-MATHS 2-39]
24. If log(x—a) = 3, then x =
A, 3
B. a'.
C. 1000a.
D. 1000 + a.
E. 30 +a.
[2000-CE-MATHS 2-38]
25. If logx® = (logx)*, then x =
A 1.
B. 10.
C. 100.
D. 1 or 10.
E. 1 or 100.
[2001-CE-MATHS 2-37]
26. If logx® = log3x+ 1, then x =
A, 2.
B. 5.
C. 30.
D. 0 or 30.

[2002-CE-MATHS 2-40]

28.

29.

30.

Logarithm
109 = ¢, then b =
A. logc-a
B. a-loge
c
C. 10 ¢
D. ¢-10%.

[2003-CE-MATHS 2-40]

7
If 5=10% and 7=10°, then log gy =

A. b-a-1.
B. b-a+1.
b
C. —.
a
b
D. a+1

[2004-CE-MATHS 2-39]

If @ and b are positive integers, then log

(@) =

ab log (ab) .

ab (log a)(log b) .
(a+b)log (a+b).
bloga+ alogh.

eOwp

[2005-CE-MATHS 2-39]

Let a and b be positive numbers. If log %
= 2logb, then a=

A, 100%.
B. 20b.
C. b +10.
D. 2b+10.

[2006-CE-MATHS 2-38]

Application of Logarithm

31.

32.

Which of the following is the greatest?

A. 5003000
B. 20007
C. 2500%00
D. 3000°

[2007-CE-MATHS 2-39]

Which of the following is the best estimate of
12343239

A. 1 04000
B. 1 05000
C. 1 0’] 0000
D. 1 020000

[2009-CE-MATHS 2-38]
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33.

Logarithm

Which of the following is the least?

A, 1234181
B. 23451
C. 3456"1
D. 7890
[2011-CE-MATHS 2-39]

HKDSE Problems

34.

35.

36.

37.

Let b > 1. If a =log,b, then - =

a

1

A, log, -

B. log,12.
1

C. log, B

1
log, 12~

[PP-DSE-MATHS 2-36]

If x-logy=2x>-logy’-10 =2, then y =

A. 100.

B. 2 or 4.
1

C. 100 or 10000 .
1

D T0000 100.

[2013-DSE-MATHS 2-34]

Which of the following is the greatest?

A, 12424
B. 241°%
C. 412'%
D. 421'*

[2014-DSE-MATHS 2-33]

lo =x-3
If'{ ol , then y =

2(log, y)2 =4 -x

-1 or %

A
B. 1 or
C. 2 or
D

O = N W=

3 or
[2017-DSE-MATHS 2-34]

38. The figure shows the graph of y = log, x and the

graph of y =log, x on the same rectangular

coordinate system, where 2 and » are positive

constant. If a vertical line cuts the graph of y =

log, x. the graph of y = log, x and the x-axis at

the points A, B and C respectively. which of the

following is‘are true?
A

a>1
a>b
AB b

I

IL

=1 2
O —-=log,—

A, Tonly

B. IHonly

C. IandIIonly

D. I and I only

[2018-0SE-MATHS 2-32]

2

39 ff -+ 7 =>—— thenlog> =

2logx+1i

[2019-DSE-MATHS 2-32}

40. If the roots of the equaton {log,x)* —

10log, x + 24 = log, xare @ and 8. then aff =
HZO

,‘.zll

log, 10
log, 11

enwy

[2020-DSE-MATHS 2-22)
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Exponential Graphs

Exponential Graphs

1. The figure shows the graph of y = 4*. The

coordinates of P are

/e
J/

/}’d/
i) A
A, (1,0).
B. (0,1).
C. (4,0).
D. (0,4).
[2006-CE-MATHS 2-37]
2 I
y=c* y=>b"
y=a"

o

X

The figure shows the graph of y = a&*, the
graph of y = b* and the graph of y = ¢ on

the same rectangular

a, b and c are positive constants.

coordinate system, where
Which of

the following must be true?

(1) a>b
2) b>c
(3) a=>1
@) c>1

(1) and (3) only
(1) and (4) only
(2) and (3) only
(2) and (4) only

SOWp

[2008-CE-MATHS 2-38]

3. Which of the following may represent the

graph of y = -37?
A. YA

«V

=V

=<V

=
g

[2009-CE-MATHS 2-39)

Q

The figure shows the

where a and b are constants.

Vv

graph of y = a" + b,
Which of the

following must be true?

0<a<1 and b
0<a<1 and b
a>1 and b>0
a>1 and b<0

AR e

. The figure shows the

coordinates of R are

>0
<0

[2010-CE-MATHS 2-38]

graph of y = 7. The

y=7" R
\‘
0 <
A (1,0).
B. (0,1).
C. (7,0).
D. (0,7).

[2011-CE-MATHS 2-38]
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HKDSE Problems

6.

~J

Exponential Graphs

The figure shows the graph of y = 5" and the
graph of y = ¢* on the same rectangular
coordinate system, where b and c are positive
constants. If a horizontal line L cuts the
y-axis, the graph of y = b* and the graph of
y=c" at A4, B and C respectively, which of
the following are true?

YA
y=b" y=c"
S
o /
4 B C
—
o “x
(1) b<c
2) bc >1

AB
3) - log, ¢

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SOy

[2014-DSE-MATHS 2-32]

The figure shows the graph of y = a* and the
graph of v=5" on the same rectangular
coordmate system, where @ and & are positive
constants. If the graph of v = a* 15 the reflection
unage of the graph of y = b* with respect to the y-
axis, which of the following are true?

vea )‘.A

y=h
‘ :
A !
i
|
e
e ..r). il .._.,.;x
L a<1
o 5s5>1
OI. ab=1
A. Tand Oonly
B. Iand O only
C. IandII only
D. L IIand 0TI only

[2020-DSE-MATHS 2-33]
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UNIT 4.1

Change of Subjects

Change of Subjects

1. If 1
P
2
A (_E‘I_)
P+qz
B. (_EL)
P‘qz
C. (2;‘1)
pq
D -2
pq
E -
P—4q
p .V
2. If mc—m, then v
A +—EE—
- Epetp
B, +—E—
mc—p’
C. + 2zc 3
mc —p
D. iJC‘_
M+ p
2.2
E e

/ 2
42_ 2
A. vb “ c
4’ -+ ¢
B. b
C 4gz—a!2+c
. b .
2y—a)’ - c
D. b
- §2v—a§2+c
. b .

—1 + —
4 1F d = 1 3[1 4ac

2a
A. 4d*d*.
B. -ad*.
C. ad*-d.
D. —ad’+d.
E. -ad*-d.

[1972-CE-MATHS B1-14]

[1977-CE-MATHS 2-10]

[SP-CE-MATHS 2-9]

, then ¢ =

[1978-CE-MATHS 2-17]

I x

. D.

E.

CIf x

L If o x o=

ab
= 2_b then a =

[1979-CE-MATHS 2-4]

L If PA+ K" = Q, then k=

1
Gr-1.

Pon
(Q) -1.

&1

1- (%)—".

1
- &y
[1979-CE-MATHS 2-25]

y+ -1z h
= , en n=
n+1
X—-y+tz
z
XxX+ty—-z

y—X—2z
X Tz
y—X—2
xX—-z
ytx-—z
x-z
[1980-CE-MATHS 2-7]

 =bxtay-c

a + by , then y =

ax + bx + ¢
a - bx
ax+bx +c
a— bx
ax + bx + ¢
a+ bx
ax + bx + ¢
a+ bx
ax — bx — ¢
a - bx
[1981-CE-MATHS 2-3]
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9. If H= K+

Change of Subjects

W and r >0, then r=

10.Ifx=l , then y =
=4 =
y
A, %E
z
B. —
Xz -z
c. =2
Xz
D Xz
 2x+z°
Xz
E. o
[1982-CE-MATHS 2-4]
1. If 107 = P then x =
l P-a
A. k(lO ).
B. long
1
C. log,P-a.
1
D. Z(long—a).

12.

1
% (log,, P + a).
[1982-CE-MATHS 2-5]

1 4
;G-
1 ¥

Z(y—A -d).
1 x
;(az—}j .

13.

15.

16.

1 4
D. Z(az—‘::—z).
1, 2
E. b(a '—'yz).
[1983-CE-MATHS 2-3]
If a- &Qul’ then y =
x =3y
a+ 2b
S TR
a—2b
B i+ et
a+ 2b
C -3arap*
3a + 4b
D. 2+ 2b
—3a + 4b
E. a—2_b X.
[1984-CE-MATHS 2-2]
ab 1
If a+ bk’ then b =
A~
ka
B. -1
ka
C. - i
Ka
D. —.
E a
*k-a
[1985-CE-MATHS 2-3]
If a—\/bz*‘c2 =d, then ¢ =
A, d-a+b.
B. a-d-b.
C. :\d2-a+p.
D. i\/az—dz—bz.
E. +\(a-dP-p.
[1985-CE-MATHS 2-5]
+
If l—x—‘z_ =a (a#0), then y=
y—-x
A, x.
B. 2(a-2).
C. Z@-1.
D. 22-a).
E. 2(1-a).

[1986-CE-MATHS 2-3]
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17.

18.

19.

20.

If

If

YT

Change of Subjects

b+ 3cd B
T b-3cd’ MM €T

¢l 2ls

o

a—1
od -
a+1
a-1
b(a-1
3d(a+1)°

o

:

[1987-CE-MATHS 2-3]

1ty

, then y ="
-y y

=
|
—

._
+ =
=

o
+ 1
—

= =
|

|
—

—_— =
-

—
+11
e

[1988-CE-MATHS 2-2]

then b=

[1990-CE-MATHS 2-3]

[1991-CE-MATHS 2-4]

21.

22.

23.

24.

If

s =

S

s

e

1+x°

[1992-CE-MATHS 2-2]

[2a + (n—1)d], then d=

[1993-CE-MATHS 2-2]

[1994-CE-MATHS 2-2]

[1995-CE-MATHS 2-2]
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Change of Subjects

25. If A =2m?+ 2nrh, then h=

A, A-r.
A
B. —.
r
A
C. 2ar
A
D. T 2
A
E. — -2/
27xr
[1996-CE-MATHS 2-4]
a+x c
26. If bt x4 (c #d), then x =
c a
A. 77 b
a-b
B. c-d’
b-a
C. c—d-
D. ad — bc
- c—d
bc — ad
E. c—d
[1997-CE-MATHS 2-3]
27 1 x = LE=D e oo
3z
A 3
* 3x-y
-3
B. ™y
3y
C. x -y
3y
D. x -y
yV
[1998-CE-MATHS 2-1]
1+5
28. If a = -5 then b =
A a-—1
: 2
a-1
B. %a
C. a+1
a-1
a-1
D. paarE
1 -—a
E. paEp

[1999-CE-MATHS 2-3]

29.

30.

31.

32.

If 4= }21(a+b), then b =

A. 24 -ah.
2
}‘I(A—a).
24 —a
C. -
24
D. a- e
24
E. 7 -a
[2000-CE-MATHS 2-1]
If a=2 L th b=
a=2-717p then
1l —a
A. Pt
a—1
B. a0
a+ 1
C. PR
-a -3
D. PR
A
a
[2001-CE-MATHS 2-1]
X
If T +x 1-a° then x =
A a.
2a
l1-a
a
C. T+ 2a"
a
D. - 2a
[2002-CE-MATHS 2-1]
b-1
If a h_2° then b =
2a -1
A —
a-1
2a -1
B. 711
1
C. P
1
D. 2 +1

[2003-CE-MATHS 2-3]
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Change of Subjects

33, If x = L=

2 then y =
A lgxlr'
B. 2x2f1'
C. 1£xzx_
. 21

[2004-CE-MATHS 2-2]

34, If a=1-2b, then b=

A a-1
2

B. “;1.

C. —12—a

D. 1;“.

[2005-CE-MATHS 2-2]

35. If 2x—5y =7, then y =

A
B. 2xi~7
b, 22l

[2006-CE-MATHS 2-2]

36. If m =7-3n, then n =

A 7T —m
) 3
7T+ m
B. 3 -
3
C. T
3
D. 7T+m
[2008-CE-MATHS 2-2]
37. If P= %T—Z, then 7=
A §+ 2R
RP + 2
B. 7
C R(§+2)
R(P+2)
D. 7 .

[2009-CE-MATHS 2-2]

3a
38. If x = PETS then a =

39.

[2010-CE-MATHS 2-1]

[2011-CE-MATHS 2-2]

Manipulation of Formula

40. If x> +y* =m and x—y = n, then xy =

41.

If

HE oW R

1

E(m -n).
m—n*.

1
E(nz—m) .

2
n -

NS le

[1977-CE-MATHS 2-16]

X+x+1=4, then =*—x+1=

[SP-CE-MATHS 2-1]
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- 28 47. If the value of y* + 3y + 7 is 2, what is the
42. If 2a = 3b, then Yok value of 2)2 + 6y — 32
9
A. g A. -13
3 B. -7
B. 7 C. 7
C. 1. D. 14
D 2 E. it cannot be found from the information
T3 given
8 [1980-CE-MATHS 2-29]
E. 27 -
[SP-CE-MATHS 2-3]
1
48.If£—l=‘z', and x=%,z=%, then
43. If x+y=a and xy = b, then (x—y)’ = )= Y
A. d -4b. '
B. o -2b. A -1
C. &-b. B. 1.
D. o +2b. C. 5.
E. &+, D. 6.
[SP-CE-MATHS 2-11] 1
[1987-CE-MATHS 2-2]
4. If x+y = 2a and x —y = 2b, then
X+ y2 -
A, dab. 49. If ¥* +y* =5 and x+y =3, then x—-y =
B. & -b.
C. 2@ -bY. g 11'
D. 2(d®+ bY). -
E. 4+ b). C. lor-1.
[1978-CE-MATHS 2-18] D. lor-5.
E. -1to5.

s [1987-CE-MATHS 2-38]
45. If 4p = 9q, then —;L =

. . + +y
A s0. 1f 22— 5 fing 2L
B 4 2x+y x+ 2y
e A 2
9 .
C. Z B. 3
9V 1
D (Z) : 2
4\ 1
e (3). D. 3
[1980-CE-MATHS 2-3] 6
E. =
7
1 1 [1989-CE-MATHS 2-40]
46. If —=a+b and —= =a—-b, then x+y =
X y
2 232 azb _
A. 7 51. If 9¢° - b = 0 and ab < 0, thena+b—
2 52
B. & =b ) A, 2.
a 1
2 32 4
C. a ;b . B. 2
2a C. 0.
D. - D. &
-2b 2
E. =0 E. 2.
[1980-CE-MATHS 2-6] [2000-CE-MATHS 2-34]
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Change of Subjects

LLON YL N UNIT 4.1

52, If %;—_3%=§
NS
5 2.
¢ b
o
6

53, If 2x =3y = 4z,
A L
.5
1 .
B. 3
5
C. 3
7
D. 5

HKDSE Problems

54. If 5-3m = 2n,
A. n.
2n — 5
-3 -
-2n+ 5
-3 -
—2n + 15
—3

5
=3
= =
i:
<~

[2001-CE-MATHS 2-28]

+y-—
then)f—‘u=
x-ytz

[2002-CE-MATHS 2-13]

then m =

[SP-DSE-MATHS 2-2)

55. If 3a+1 = 3(b-2), then b=

A, a+t+1.
B. a+3.

7
C. a+3.
D. a—%.

[PP-DSE-MATHS 2-2]

L If

S

Al

B.

y-1 _y+1

U

QU 00
+ |1
o K

+ +
CHEN

o 0

o0
+ 1
QUK

U

[}

= E. then x =
x

=

E

2

2
I'Co +|Q
©w ™

]

[
®

)

™

, then y=

[2013-DSE-MATHS 2-2]

[2016-DSE-MATHS 2-2]

, then a=
a

[2017-DSE-MATHS 2-3]

[2018-DSE-MATHS 2-2]
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LLON VYL RN UNT 4.1 Change of Subjects
60. Ifh =3 ——— thenk =
k+4
4h-7
A. Fry
4h-17
B. h
4h-7
C. 3+h
4h~17
3+h
[2019-DSE-MATHS 2-5]
61. Ifa(a + b) = 2(b — a), then b =
A a’+a
2+a
2_
B. a 2a
2+a
a’+2a
C. 2+a
a’-a
24a
[2020-DSE-MATHS 2-2]
P.59.1



HKDSE MATHS RV ¥

Basic Concepts

1.

Identities

Which of the following is an identity / are
identities ?

1) E+DE-1)=x*+1
2 F*-2x+1=0
B) (x-27=(@2-x)

(1) only
(2) only
(3) only
(1) and (2) only
(1) and (3) only

SE RN

[1986-CE-MATHS 2-4]

Which of the following is an identity / are
identities ?

1 1 —x
1 T-1==3
(2) (ax+b)(x-b) = ax* - b*
(B) 2x*-3%x+1=0

(1) only
(2) only
(3) only
(1) and (2) only
(1), (2) and (3)

HEOR P

[1988-CE-MATHS 2-7]

Which of the following is / are an identity /
identities ?

(1) x+2)x-2) =>4
(2) x+2)(x-2)=10
(B) (x+2P%=x*+8

(1) only
(2) only
(3) only
(1) and (3) only
(2) and (3) only

SECNON

[1994-CE-MATHS 2-7]

Which of the following is/are an identity/
identities ?

(1) =4
(2) (x+3)7 =4’ + 12x+ 9
B) @+l =x+1

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

HEOF P

[1997-CE-MATHS 2-7]

5. Which of the following is an identity / are

identities ?

1) 2+22x+1=0

2 P+2x+1=@+1)7
@B *+1>0

A. (1) only

B. (2) only

C. (3) only

D. (1) and (3) only

E. (2) and (3) only

[2001-CE-MATHS 2-11]

6. Which of the following is an identity / are
identities ?

(1) ¥*-4=0
2) ¥-4=x-2)7
3) ¥*-4=(x+2)(x-2)

(2) only
(3) only
(1) and (2) only
(1) and (3) only

TOwr

[2006-CE-MATHS 2-6]

Determination of Values

7. 3x* = 3x = 3(x+a)’+ b is an identity in x.
What are the values of the constants a and b?

A. a=1, b=0

1 3
B. a = 2 ) b - 4
1 3
C a 2° b__4
1 3
D. a= _2 5 b= 4
1 3
E. a = _2 s b = _4
[1981-CE-MATHS 2-32]
| entity 2 4 AL _a
8. Given the identity 7 + G-1)7 T a7
bx -2
= (xt_ 1y find the values of the constants a
and b.
A a=1, b=3
B. a=3, b=1
C. a=1, b=-3
D. a=3, b=-1
E. a=-1, b=3

[1986-CE-MATHS 2-5]
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9.

10.

11.

12.

13.

14.

Identities

If p(®-x)+ q(x*+x) = 4x* + 8, find p and
q.

A. p=4, g=28

B. p=-8, g=4

C. p=-2, q=6

D. p=2, ¢qg=6

E. p=6, g=-2

[1891-CE-MATHS 2-36]

If 3x>+ax -5 = (bx-1)2-x) - 3, then

A a=-5, b=-3.
B. a=-5, b=3.
C. a=-3, b=-5.
D. a=5, b=-3.
E. a=3, b=35.

[1993-CE-MATHS 2-5]

If 3 +6x+1=3x+b)?+c, then ¢ =

A. -8.
B. -2.
C. 0
1
D. 3
E. 1
[1995-CE-MATHS 2-10]
2 a b
Ifx2_15x+l+x_l,ﬁndaandb.
A. a=2, b=
B. a=1, b=2
C. a=1, b=
D. a=1, b=-1
E. a=-1, b=1

[1996-CE-MATHS 2-8]

If x+3-@+Dx-3) =Px+1)+ 0,
find P and Q.

Il

=HO AW
e Tia B -Bia v
oo#v.zllww
QORI
~ oo

il

[1998-CE-MATHS 2-5]

If Bx—1)(x—a) = 3x* + bx — 2, then

a=2, b=-1.
a=2, b=-7.
a=-2, b=25.
a=-2, b=-5.
a=-2, b=-7.

mEORP

[1999-CE-MATHS 2-6]

15.

16.

17.

18.

19.

20.

21.

If 32 +ax+7 = 3(x-2)>+ b, then

A. a=-12, b=-5.
B. a=-12, b=1.
C. a=-4, b=3.
D. a=0, b=-5.
E. a=0, b=19.

[2000-CE-MATHS 2-10]

If (x+1)?+ Px+1)=2x*>+Q, then

P=-2, 0=-1.
P=-2, 0=1.
P=2, 0
P=2, 0

Al e

1.

Il

[2002-CE-MATHS 2-6]

If 2x+3)x—a) = 2x% + b(x+ 1), then
A. a=-3 and b=0.

- 11
B. a= 3 and b= 3

1 7
C. a= 3 and b= 3
D. a=3 and b=-9

[2003-CE-MATHS 2-6]

If a(2x-x%) + b(2x* —-x) = -5 + 4x, then a
A -1
B. 1.
C. -2.
D. 2.

[2004-CE-MATHS 2-10]

If x>+ 2ax+8 = (x+a)*+ b, then b=

A. 8.
B. & +38.
C. &-8.
D. 8-4°.
[2005-CE-MATHS 2-10]
If a and b are constants such that
a(x*-x) + b(x*+x) = 2x* + 4x, then a =
A, -1.
B. 1.
C. 2.
D. 3.

[2009-CE-MATHS 2-5]

If A and Kk are constants such that

hx + (x—3)* = x> + 10x + k, then

A. h=10 and k= -9.
B. =10 and k=09.
C. h=16 and k= -9.
D. A=16 and k=09.

[2010-CE-MATHS 2-5]
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Identities

HKDSE Problems

22. Let p and ¢ be constants. If x* + p(x+5)+ g
= (x-2)(x+5), then g =

-25.
-10.
3
5.

sFOwp

[SP-DSE-MATHS 2-4]

23. Let m and n be constants. If m(x —3)> +
n(x+1)* = x> - 38x + 41, then m =

A, 4.
B. -I1.
C. 3.
D. 5.

[PP-DSE-MATHS 2-4]

24. If p and g are constants such that x*

(x+2)(x+g)+ 10, then p =

+p =

A. 4.
B. -2.
C. 6.
D. 10.

[2012-DSE-MATHS 2-3]

25. If a, b and ¢ are non-zero constants such that
x(x+3a)+a =x*+20bx+c), then a:b:c =

2

W N -

23
03
12
4

COR»
AN W o

[2013-DSE-MATHS 2-8]

26. If p and ¢ are constants such that
px(x—1) + x> = gx(x~-2) + 4x, then p =

TOowp
B LN

[2014-DSE-MATHS 2-3]

27. If m and n are constants such that
X +mx+n=@x+4)(x-m)+ 6, then n=

A -8
B. -2
C. 2
D. 6

[2015-DSE-MATHS 2-5]

28. If m and n are constants such that
47 + mx+1) + 28 = mx(x +3) + n(x —4),

then n =
A. 8.
B. -7.
C. 4.
D. 16.

[2017-DSE-MATHS 2-8]

29. If @ and # are constants such that

(x—8)x+a}—-6=(x—9)F +p. thenf =
A 26
B. -—-10
C. -7
D. -6
[2019-DSE-MATHS 2-4]

20. If & and % are constants such that
x+hx+6)=kx+4)  +k thenk =

A 28
B. -—16
C. —%
D. 2

[2020-DSE-MATHS 2-7]
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Operations on Polynomials

Expansion

Lo (=17 - (x+1)7 =

A, 2.
B. -2
C. 4x.
D. —4x.
E. 2(:%+1)
[1977-CE-MATHS 2-2]
1 1
2. (x—;)2 - (x+ ;)2 -
A, 4.
B. 0.
C. 4.
2
D. -2
E. 2067+ 3)
[SP-CE-MATHS 2-5]
3. (w+xP)? =
A, %+t
B. X2+ x*.
C. —x*+27°+x.
D. —x*+ 23 —x*.
E. x2-27+x*.

[SP-CE-MATHS A2-33]

4. Simplify (2-Bx+ )2 +3x+1).
A ¥+

B. x*-x*+1

C. xX*+x*+1

D. x* -3 -2/3x-1

E

x4*\/§x3—2\/§x2+\[3_x+1

[1993-CE-MATHS 2-3]

5. (2% -3x+1)2-3x) =

A, 6 -5 -3x+ 2.
B. 6 - 13 - 9%x-2.
C. -6+ 13x2-9x+2.
D. -6 -5 -3x+2.
E. -6 -5 -9x+2.
[2001-CE-MATHS 2-2]

6. 2x-3)(*+3x-2) =

A 20 +3x% +5x-6.
B. 23 +3x2+5x+6.
C. 2 +3x2-13x-6.
D. 2 +3x>-13x+6.
[2005-CE-MATHS 2-4]

10.

Gtx)(y+y+y) =
A. 6xy.

B. 2x+ 3y.

C. A’

D. 6x%°.

[2007-CE-MATHS 2-3]

2 -3x+1)-2(3+2x-1) =

A, x-1.

B. -7x+3.

C. 4’ +x-1.
D. 4x*-7x+3.

[2008-CE-MATHS 2-4]

(Bx—5)(2x*+5x-3) =

A. 6 + 5% —34x + 15.
B. 6x° —5x*+ 34x + 15.
C. 6x°+25x*+ 16x+ 15.
D. 6x° —25x — 16x + 15.
[2009-CE-MATHS 2-4]

x=-2)(x+2y-2) =

X2+ 2%+ 2x + dy.
X+ 27 - 2+ 4y,
xP— 4P+ e+ 4y,
x? -4 - 2x + 4y,
[2011-CE-MATHS 2-3]

CPOR P

Factorisation

11.

12.

If *+5x-6=@x-a)x-p) and a > p,
then o =

-1.

SRl
A W N -

[SP-CE-MATHS 2-4]

Which one of the following is a factor of
8a’ + b*?

2a - b
4a* + b’
4a* - 2ab + b?

4a* + 2ab + b?
4 + 4ab + b

H#HEOEP

[SP-CE-MATHS A2-34]
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13.

14.

15.

16.

17.

Operations on Polynomials

(atb+c)a-b-c).
(a+b-c)a-b-c).
(atb-c)a-b+c).

[1978-CE-MATHS 2-15]

2ab — a* - b =
A. (a-b).

B. (-a-b).
C. (-a+b).
D. —(a+b).
E. —(a-b).

[1980-CE-MATHS 2-1]

Which of the following expressions cannot be
factorized ?

"A. X - 125
B. 4’ -9
C. X+ 125
D. 4+ 9’
E. 32+ 6xy + 3)°
[1988-CE-MATHS 2-33]
@+ 8a3 =

[1990-CE-MATHS 2-7]

Which of the following is a factor of
4(a+ b)* — 9(a-b)*?

A. Sb-a

B. Sa+b

C. -a-b>

D. 13b - 5a

E. 13a-5b

[1992-CE-MATHS 2-6]

18.

19.

20.

21.

22.

23.

In factorizing the expression a* + ab® + b*,
we find that

(@® - b?) is a factor.
(@ +b?) is a factor.
(@ —ab-b? is a factor.
(a*-ab+b* is a factor.
it cannot be factorized.
[1993-CE-MATHS 2-39]

"EORP

Factorize a* —2ab+ b* —a+ b.

(a-b)a-b-1)
(a-b)a-b+1)
(a-b)a+tb-1)
(a+b)a-b+1)
(a-b-1)

HE PP

[1994-CE-MATHS 2-35]

Factorize 2d""' - 74" — 30a™" .

(@ -6)2a+5)
d"(a+ 6)(2a-5)
d'(a—-6)(2a+5)
aYa+ 6)(2a-5)
a"Y(a-6)2a+5)

SRRl S

[1995-CE-MATHS 2-36]

Which of the following expressions has/have
b—c as a factor?

(1) ab - ac
) a(b-c)-b+c
(3) a(b-c)-b-c

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mearEe

[1996-CE-MATHS 2-6]

9 —a® - b*+2ab =

B-a-b)3-a+b).
(B-a-b)3+a-b).
B-a-b)3+a+b).
G-a+b)3+a-b).
B-a+b)3+a+b).

HEORP

[1997-CE-MATHS 2-4]

Factorize x* —)* + 2x+ 1.

(x+y+DEx+y-1)
(x+y+DEx-y+1)
(xty-Dx-y+1)
x+ty-Dx-y-1)
(x-y+Dx-y-1)

HEORP

[1998-CE-MATHS 2-8]
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Operations on Polynomials

24, -y -x+y=
x-»x-y-1).
x-»x+y-1).
x=»x+y+1).
x+y)x-y-1).
(x+y)x-y+1).

=HEOFEPF %

[1999-CE-MATHS 2-2]

25. Factorize x> —x —xy + y.

A, (x-y)x-1)
B. (x-y)x+1)
C. (x+ty)x-1)
D. (I1-x)(x+y)
E. (1+x)(y-x)

[2000-CE-MATHS 2-2]

26. Which of the following is a
2a-b)} - da + b*?

A. a-3b

B. a-2b

C. at+b

D. a+3b

E. 3a-b -

[2001-CE-MATHS 2-22]
27. X - Z—Z =
X

A (x+%)(x2—6+%).
B. (x+%)(x2—3+x%).
C. (x- %)(x2+6+ x%).

3 9
D. (x- ;)(x2+ 3+ 3).
[2003-CE-MATHS 2-39]

28. pr+ qr—ps—gs =

A. (ptg)r-s).
B. (p+q)s-n).
C. (p-9r-s).
D. (p-g)s-1).
[2006-CE-MATHS 2-4]

29. Which of the following must have x +y as a

factor ?

(1) -
2) ¥+

(B) xxt+ty)-x-y
(1) only

(2) only ‘
(1) and (3) only
(2) and (3) only

TOow»

[2008-CE-MATHS 2-5]

factor of

30. ab + ac — a* — be =

A.

B
C.
D

(a-b)b+c).
(a-b)(c—-a)-
(a-c)b+c).
(a+b)(c—a).

HKDSE Problems

31.

32.

33.

34.

35.

36.

A -b+2-1=

A. (@a-b-1)at+tb-1).
B. (@a-b-1)a+h+1).
C. (a-b+1)(atb-1).
D. (a-b+1)a-b-1).
X (2x+x) =

A, 3t

B. 2x°.

C. 3x°.

D. 2x5.
PP-¢d-p-q=

A (pte)p-q-1).
B. (pte(ptg-1).
C. (p-9(p-gt1l).
D. (p-q9ptqg-1).

(@x+y)P - (4x-y)* =

A.
B.
C.
D.

0.
27,
8xy .
16xy .

[2010-CE-MATHS 2-4]

[SP-DSE-MATHS 2-3]

[PP-DSE-MATHS 2-1]

[PP-DSE-MATHS 2-3]

[2012-DSE-MATHS 2-2]

ht =k + hm —km—hn + kn =

A.
B.
C.
D.

(h+ k(£ -m+n).
(h+k)£+m—n).
(h=k)(¢ —m+n).
(h—k)l+m—n).

W -V —5u+ 5v =

A.
B.
C.
D.

(u-v)ut+v-5).
(u—v)u+v+5).
(u+v(u-v-5).
(utv)(u-v+5).

[2013-DSE-MATHS 2-3]

[2014-DSE-MATHS 2-2]
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37. (x+ DEP+x+1) =

A xX+1.

B. (x+1)>.

C. X*+x*+x+1.
D. X*+2%+2x+1.

[2015-DSE-MATHS 2-1]

38. 16 - 2x-3y)* =

A, (4-2x-3y)(4+2x+3y).

B. (4-2x-3y)4+2x-3y).

C. 4-2x+3y)d+2x+3y).

D. (4-2x+3y)4+2x-3y).
[2016-DSE-MATHS 2-3]

39. 3m* - 5mn+ 2+ m-n =

A. (m-n)(Bm-2n+1).
B. m-n)(Bm+2n+1).
C. (m+n)(Bm-2n-1).
D. m+n)(Bm+2n-1).
[2017-DSE-MATHS 2-1]
40. h* —6h —4k*> — 12k =

A, (h—=2k)(h—2k +6)
B. (h—2k)(h+2k+6)
C. (h+2k)(h—2k —6)
D. (h+2k)(h+2k-06)
[2018-DSE-MATHS 2-3]
41. (a - b)(a* +ab —b?) =

A. (a—-b)

B. a®-b3

C. a®—2ab*+b®

D. a®*—2a%b+ 2ap? + b®

[2019-DSE-MATHS 2-1]

42. (3a + 2b)(4a - 5b) — a(6a + 4b) =
A. (3a+ 2b)(2a —5b)
B. {(3a+ 2b)(6a —5b)
C. (3a-—2b)(2a +5b)
D. (3a-2b)(6a +5b)

[2020-DSE-MATHS 2-4]
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Remainder Theorem 6. P(x) is a polynomial. When P(x) is divided
by (5x-2), the remainder is R. When P(x) is
divided by (2 —5x), then the remainder is

1. What is the remainder if @x® — x> + x + 7 is

divided by x+1? A. R.
A a+s B. -R.
B. a+7 C. %R.
C. 5-a )
D. 7-a D. 5
E. 9-a )
[SP-CE-MATHS A2-39] E. -5

[1994-CE-MATHS 2-37]

2. When f{x) is divided by (2x + 1), the
remainder is

7. Find the remainder when x* — x> + 1 s
A, f(2). A divided by 2x+1.
B. f{(1).
A, -11
C. f-1). 5
1 B. 3
D f(z). 8
7
1 C. 3
E. f-3). 8
9
[1983-CE-MATHS 2-6] D. g
E. §.
3. When the expression x> + px + ¢ is divided ' [1996-CE-MATHS 2-5]
by x+ 1, the remainder is 4. Find the value
of 2p—2q+ 1. )
8. Let flx) = 2x—-1(x+1)+ 2x + 1. Find the
A 3 remainder when f(x) is divided by 2x+1.
B. -5 A i
C. -7 ’ _1
D. -9 B. _5
E. It cannot be determined. C. 0
[1987-CE-MATHS 2-8] D. 1
E. 2
4. Let f(x) = ax? + bx + c. When f{x) is divided [2001-CE-MATHS 2-3]

by (x—1), the remainder is 10. When f{x) is
divided by (x+ 1), the remainder is 6. Find

the value of b. 9. The remainder when x*> + ax + b is divided

by x+ 2 is 4. The remainder when

A. 4 ax® + bx + 1 is divided by x—-2 is 9. The
B. -2 value of a is
C. 2 A -3,
D. 4 B. -1.
E. It cannot be found. Cc 1.

[1988-CE-MATHS 2-5] D. 3.

[2002-CE-MATHS 2-38]
5. Let flx) = ax* -5 and g(x) = 27x° — 18x + 4.

If both expressions leave the same remainder 10. Let %k be a positive integer. When
when divided by 3x+ 1, then a = 2 4 jr + k is divided by x + 1, the
A, -74. remainder is
B. 0. A, 1.
C. 36. B. 1.
D. 76. C. 2k-1.
E. 126. D. 2k+1.

[1989-CE-MATHS 2-6] [2005-CE-MATHS 2-40]
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11.

12.

Remainder & Factor Theorems

Let © be a non-zero constant. When
X+ k? + 2kx + 3k is divided by x+k, the
remainder is k. Find k.

A, -1
B. 1
C. -2
D. 2

[2006-CE-MATHS 2-40]

When 2009 + x2008 4 (2007 o o
by x+ 1, the remainder is

is divided

A, -1.
B. 0.

C. 1.

D. 2009.

[2009-CE-MATHS 2-41]

Factor Theorem

13.

14.

15.

If fix) = ax*+ bx + ¢ and t(:53-):0, then

which of the following is a factor of ax® + bx
+c?

A, x+3
B. 3x+5
C. 3x-5
D. 5x+3
E. 5x-3
[1978-CE-MATHS A2-49]
If x+2 is a factor of x* + ax + b, then
2a-b+3 =
A 7.
B. -1.
C. 0.
D. 1.
E. 7.

[1984-CE-MATHS 2-4]

Let @ and b be constants. If 3x° — ax’ + 5x —
3b is divisible by x+3, then 3a + b =?

-32
=22
22
32
it cannot be determined
[1985-CE-MATHS 2-7]

mEEORP>

16.

17.

18.

19.

20.

21.

Let F(x) = 2x* + 3x* — 11x - 6. Given that
F(2) = 0 and F(-3) = 0, then F(x) can be
factorized as

(x+2)x-3)(2x+1).
(x+2)(x-3)(2x-1).
(x=2)x+3)(2x+1).
(x=2)x-3)2x+1).
x-2)x+3)(2x-1).

EEORP

[1986-CE-MATHS 2-34]

Which one of the following is a factor of
X -4+ x+ 67

A (x+1D(x-=2)
B. (x+1)(x+2)
C. (x-Dx+2)
D. (x-Dx-3)
E. (x-Dx+3)

[1991-CE-MATHS 2-3]

If a polynomial f(x) is divisible by x -1,
then flx-1) is divisible by

A x-2.
B. x+2.
C. x-1.
D. x+1.
E. «x.

[1992-CE-MATHS 2-41]

If fix) = x°+ 99x + k is divisible by x+1,
then k=

A. -100.
B. -98.
C. 98.
D. 100.
E. 198.

[1995-CE-MATHS 2-3]

If 2+ x + m is divisible by x -2, then it
is also divisible by

A. x+3.
B. 2x-3.
C. 2x+3.
D. 2x-5.
E. 2x+5.

[1997-CE-MATHS 2-6]

Let fix) = 2x° — x> — 7x + 6. It is known
that f-2) = 0 and f{1) = 0. f{x) can be
factorized as

(x+ Dx+2)2x-3).
G+ D(x-2)(2x+3).
(=D +2)(2x+3).
(- 1)(x +2)(2x - 3).
(= 1)(x—2)2x +3).
[1998-CE-MATHS 2-6]

=Eaw»
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22.

23.

24.

25.

26.

Remainder & Factor Theorems

Let flx) = x> - 2x> - 5x + 6. It is known
that f(1) = 0. f(x) can be factorized as
A, (x-172(x+6).
x-DE+1)(x+6).
xx-Dx-2)(x+3).
x-DEx+2)x-3).
(x+ Dx-2)(x-3).
[2000-CE-MATHS 2-9]

Mo AR

Let fix) = x> + 2x*> + ax + b.
divisible by x+ 1 and x -2,
factorized as

If fix) is
f(x) can be

A x-Dx+DHx-2).
B. (x+1P(x-2).
C. (x-3)x+DHEx-2).
D. (x+3)x+1DE-2).
E. x(x+1Dx-2).
[2001-CE-MATHS 2-48]

If flx) = x = 7x + 6 is divisible by
X’ —3x +k, then k=

A 2

B. 2

Cc. 3

D. 3

[2004-CE-MATHS 2-40]

Let f(x) be a polynomial. If f(x) is divisible
by x -1, which of the following must be a
factor of f(2x+ 1)?

A x

B. x-3
C. 2x-1
D. 2x+1

[2007-CE-MATHS 2-40]

Let k be a constant. If x* + 5x> + 3kx — k is
divisible by x—1, find the value of £.

A. 3
B. -1
C. 0
D.

[2010-CE-MATHS 2-41]

Miscellaneous

217.

28.

Let fix) = 3x° — 4x + k. If flx) is divisible
by x -k, find the remainder when f(x) is
divided by x+k.

A 2k

B. k

C. 0

D. —k

E. k-1

[1990-CE-MATHS 2-34]

The expression x> — 2x + k is divisible by
(x+1).  Find the remainder when it is divided
by (x+3).

A1
B. 4
C. 12
D. 16
E. 18

[1993-CE-MATHS 2-9]

29. 1t is given that F(x) = x* — 42> + ax + b. F(x)

30.

31.

is divisible by x—1. When it is divided by
x+ 1, the remainder is 12. Find a and b.

A. a=5, b=10
B. a=1, b=2

C. a=-3, b=6

D. a=-4, b=1

E. a=-7, b=10

[1999-CE-MATHS 2-38]

Let fix) = x> + 2> + k, where k is a
constant. If f{-1) = 0, find the remainder

when f(x) is divided by x—1.

A, -1
B. 0
C. 2
D. 6

[2003-CE-MATHS 2-2]

Let fix) = 2x> + ax — 3, where a is a
constant. If f{x) is divisible by 2x+ 1, find
the remainder when f(x) is divided by x-a.

A. 52
B. 22
C. 46
D. 72

[2011-CE-MATHS 2-40]
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Remainder & Factor Theorems

HKDSE Problems

32. Let fix) = x>+ 2x* = 7x + 3. When flx) is
divided by x+ 2, the remainder is

A, 3.
B. 5.
C. 17.
D. 33.

[SP-DSE-MATHS 2-5]

33, Let fix) = x*—x*+ x> —x + 1. When flx) is
divided by x + 2, the remainder is

A, 2.
B. 0.
C. 11.
D. 31.

[PP-DSE-MATHS 2-5]

34. If k is a constant such that x* + 4x* + kx — 12
is divisible by x+3, then k=

A, -25.
B. -1.
C. 1.
D. 17.

[2012-DSE-MATHS 2-4]

35. Let fix) = x'* — 2x + k, where k is a constant.
If fix) is divisible by x + 1, find the
remainder when f(x) is divided by x-1.

38.

35

40.

Let g{x) = x¥ + ax” + b, where a and b are
constants. If g{x) is divisible by x — 1, find the
remainder when g(x) is divided by x + 1.

A 0
B. 2za
. —2a
D. —-2a+2
[2018-DSE-MATHS 2-8]
Let & be a constant such that 2x* + kx® —4x —
16 15 devisible by 2x + & Find &
A -2
B. 2
. 4
D. 8

[2019-DSE-MATHS 2-6]

Let glx)=ax® +4ax” —24. where a 13 a_
constant. If x + 2 is a factor of g(x). then g(2) =

A, —96
B. 0

. 2

D. 43

{2020-DSE-MATHS 2-6]
A. 0
B. -1
C. 2
D. -2
[2013-DSE-MATHS 2-9]
36. Let fix) = 4 + kx + 3, where k is a
constant. If f(x) is divisible by 2x + 1, find
the remainder when f(x) is divided by x+ 1.
A, -7
B. -6
C. 0
D. 5
[2016-DSE-MATHS 2-6]
37. Let p(x) = 2% — llx + ¢, where ¢ is a
constant. If p(x) is divisible by x -7, find
the remainder when p(x) is divided by 2x+ 1.
A. -26
B. -I5
C. 15
D. 26
[2017-DSE-MATHS 2-7]
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HC.F. & L.CM.

H.C.F. & L.C.M.

1. 8abc® is the H.C.F. of 24ab’*c® and

12a%bc* .
30a%hc’ .
32a°hc’ .
40ab’c? .
48a°bc” .

SRR

[1978-CE-MATHS 2-11]

2. The H.CF. and L.CM. of three expressions
are a’b’c and a‘b’c* respectively. Two of the
expressions are a’b’c* and @’b’c’. The third
expression is

A. abe.
B. &'b*.
C. a'c.
D. a'p’c.
E. a'°c’.

[1981-CE-MATHS 2-33]

3. The L.C.M. of 124°bh and 18ab’c is

A. 6ab.

B. 6a’bc.
C. 36ab.

D. 36a°bc.
E. 2l6a’bc.

[1986-CE-MATHS 2-31]

4. 8abc® is the H.C.F. of 24ab’c® and

A.  12&%bc* .
B. 304°bc’.
C. 324°bc°.
D. 40ab’c’ .
E. 484%bc’ .

[1988-CE-MATHS 2-40]

5. The H.CF. and L.CM. of three expressions

are xyz> and x°)°z* respectively. If two of

the expressions are x*y°z and x’yz*, find the
third expression.

A. B2

B. 37

X’z

xp°zt

o0

xy’zt
[1990-CE-MATHS 2-37]

6. The LC.M. of x, 2x% 3x°, 4x* 5x° is

A. x.

B. 5x°.

C. 60x°.
D. 120x°.
E. 120x".

[1991-CE-MATHS 2-6]

7. The LCM. of P and Q is 12ab’c*. The
LCM. of X, Y and Z is 30a’b’c. What is
the LCM. of P, O, X, Y and Z?

360a°b°c?

60a’b>c?

60ab’c?

6a’b’c

6ab’c

SRl e

[1992-CE-MATHS 2-40]

8. Find the H.C.F. and L.CM. of ab’c and abc’.
H.CF. L.CM.

A. a a’b’ct
B. abc ab’c?
C. abc a’b’ct
D. ab’c abc

E. &bt abc

[1993-CE-MATHS 2-11]

9. Find the L.CM. of 4x’yz and 6xy°.

2xy
12x%°
12x%*z
24x%%z
24x’y%z

SRl e

[1996-CE-MATHS 2-3]

e LCM. of 210x” and 30x%z is

30xy .
T0xyz .
210x%%z .
630x°y’z .

10.

SoFr o

[2003-CE-MATHS 2-38]

H.C.F. & L.C.M. with Factorisation

11. The HCF. of @ -1 and a* -1 is

=EORE>
AR R R —
|

[1983-CE-MATHS 2-5]
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12.

13.

14.

15.

(x-DE+1D)E2+1D)E*+x+1).

[2016-DSE-MATHS 2-31]

GLON YR UNIT 4.5 H.C.F. & L.CM.
The LCM. of 2a*-2b* and @ —2d°h+ ab’ HKDSE Problems
is
A a-b 18. The H.CF. and the L.CM. of three
B. a(a —'b)(a + b) expressions are ab® and 4a*h’c® respectively.
’ : If the first expression and the second
C. 2a(@-b)a+b). expression are 2a’h*c and 4a*b%c® respectively,
D. 2a(a-b)(a+b). then the third expression is
3
E. 2a(a-b)’(a+ b). A ab?.
[1985-CE-MATHS 2-6] B. ab’.
C. 2ab’c.
5
Find the HCF. of (2x-1)02-6x+9) and D. 2abc.
(* - 3x)(4x*-1). [2012-DSE-MATHS 2-31]
A (x-3) 2 2 3
B. (2x-1) 19. The LCM. of a°+4a+4, a4 and a +8
C. (x-3)(2x-1) 8
D. x(x-3)y’Q2x-1(2x+1) A. a+2.
E. there is no H.C.F. B. (a-2)(a+ 2)3(02 -2a+4).
[1987-CE-MATHS 2-40] C. (@-2)a+2(a’+2a+4).
D. (a-2)a+2)*d*-2a+4).
[2013-DSE-MATHS 2-31]
The LCM. of (x-1)*, ¥ =1 and x* -1 is
A x-1. 20. The HCF. of 3x%%z, 4n'z and 6% is
B. (x-D*x+DE*+x+1). A 0P,
C. -1+ DE*+x+1). B. x’z.
D. (x-1)Px+DE*-x+1). C. 12x%z.
E. (x-Dx+DE2+x+1). D. 12x)°72.
[1994-CE-MATHS 2-3] [2014-DSE-MATHS 2-31)
The LCM. of 23— x and x* — 1 is 21. The LCM. of 9a%h, 124a*h* and 154° is
A 3d.
Aoox -l B. 3d%.
B. -Da*1). C. 180a%".
C. x(x-Dx+DE"+1). D. 180425 .
D
E

16.

17.

x(x—1)>x+ 163+ 1).
[1995-CE-MATHS 2-6]

The LCM. of 2—b, 4 -0 and 8 - b is

A. (2-Db)(2+b)4—-4b+b).

B. (2-b)2+b)4+4b+ D).

C. 2-b)(Q2+b)4-2b+bY.

D. 2-b)Q2+b)4+2b+bY.
[2004-CE-MATHS 2-38]

The HC.F. of x*(x+ 1)(x+2) and x(x+ 1)}

A, x(x+1).
B. x(x+1x+2).
C. X(x+1)°.
D. X(x+1)P3x+2).
[2005-CE-MATHS 2-38]
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Algebraic Fractions

Algebraic Fractions

A 2
ox-1
2
B. o
-2
C. o1
-2
D. i1
4
E. 2-1
[1977-CE-MATHS 2-1]
atb a-b
a-b a+b
A. 4dab.
2ab
B. Z_p
4ab
C. a’) . b2
20
D- a2 2
2@+ b
[1979-CE-MATHS 2-24]
-2 -2
X‘-y
x T -yl -
A xT+yth
B. x!'-y?t.
C. x3-y?
1
D. .
X =y
1
E. x+y

[1980-CE-MATHS 2-5]

1
1 N 1 +x+x_
x+1 x-1 1
YTy
1
A. x+1
1
B. —7.
x+ 1
cC —5.
1
D. Cihe-1-
X+ 4x+ 1
E Gr)e-1-

[1981-CE-MATHS 2-2]

X, X4
Y. X _
x Y
y  x
A ’L:..Z.
x+ty
+
B. —~.
x-y
xty
C. -- .
X -y
2 42
X Ty
Du xz_yz-
X -y
E. 577

[1981-CE-MATHS 2-5)

2a 1

“Z-ar " -a’

A.

=

© 0

=

. (a"2

A.

6

1
a+2b’
2a — 1
(a+2b)(a-2b)"
2a + 1
(a+2b)(a-2b)"
3a + 2b
(a+2b)(a-2b)"
a+2b
(a+2b)(a—-2b)"

[1982-CE-MATHS 2-1]

-3pY)! =
3¢+ b
~a*b
38 - b
a’b
3b -
a’b
a*b
b - 3a*"
3a%b
3b - a*’

[1982-CE-MATHS 2-3]

5

A.

=

0

e

g

Tx2-9 X2+ x-6

1
(x-2)x-3)°
1

x+2)(x+3)°
1

(x+2)x-3)°
1
(x-2)x+3)°

x —27
x=-2)x+3)(x-3)°

[1983-CE-MATHS 2-1]
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Algebraic Fractions

11
PO
9. .1_+l =
a b
1.1
A S+
Lol 11
" at ab b
1 1 1
C. 2 " ab B
D. & -ab+b.
E. & +ab+ b .
10 4 3 -
T =2+ T x2-1
N
T -12x 1)
B x + 2
=)+ Dx=-1)"
C x + 10
=2t Dx-1)"
D. - 10 .
x=-2)x+Dx-1)
E ¥ —3x-10
Co(x=2)(x+ D -1)
T 2 1 4x
l4+x 1-x x2-1
A 1
ol —-x
1
B. P
c. =&
x- -1
1 - 7x
D. 1 -2
-
1 - x*
b _a
a b -
12. T =
a b
A. a+bh.
B. a-b.
C. —-a+b.
D. -a-5b.
1 1
E. a+b'

[1983-CE-MATHS 2-2]

[1984-CE-MATHS 2-1]

[1985-CE-MATHS 2-1]

[1985-CE-MATHS 2-2)

13.

14.

15.

16.

1 1
g L L
. xzy xyz.
1 1
C. xyz—xzy.
1 1
D. ;—F.
S
2y xR
‘_2
3=
: -
S0 - 3)
A 1x-3
2()6— y)
2
B. 5(x-3y)
C. 2(x+3y)
1
D. S(x+3y)
E 2(x+3)
2
WE -
y X
gx+222
A. Xy
2 + 17
Xy
x+y+2
cC. ———.
Xy
p. L
Xy
E. 1

9!
O H|h M R B RN

[1985-CE-MATHS 2-4]

[1986-CE-MATHS 2-2]

[1986-CE-MATHS 2-30]

[1987-CE-MATHS 2-1]
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Algebraic Fractions

X -2 -2 -15

17.

B-25x " R2+x-6
1
A 3.
x —2
B. G+2)k-5)
1
C. —=-
p. 1.
X
x -3
E G 3)x-5
[1988-CE-MATHS 2-3]
1 1
18. 2x — x2 * 2+x—-6
3
A 2-Dx+3)
- =3
x(x+2)(x-3)"
C 6 —x
a2 -x)(x+2)(x-3)"
D x -6
T x2-x)(x+2)(x-3)"
. 2x + 3
ox(2-x)(x+3)°
[1988-CE-MATHS 2-6]
27x° - 8
19. 55 =
A. (3x-2)7°.
B. 9% -4.
C. 9%+4.
D. 9% —6x+4.
E. 9%+ 6x+4.
[1989-CE-MATHS 2-2]
-2+ 1-x"
20. a0 =
A A+x)"+1
S U
2 —x — x?
B. -7
c A+x)"+1
- (1 _x)z .
D a-x)"+1
o (Q+xn
2~ — "
A
[1989-CE-MATHS 2-41]
1 - x-y
21 Xty
. 1 x+ -
_ ._Xt—y

22.

23.

24,

A ==
x+ty

B. i
x+y

c. =
y

D. x+y.

E. x-y.

1

1

1-x2 " (Q+x2

A T+
2x2
B. 1-0+»)
2x2
C T+
2
D. T ya+x2
2%
E. G-na+x2
1. 1
x3+y3
1 1
1.1
X y
11
A. J-c_2+y2'
111
B. x2+xy+y2.
1 2 1
¢ Bty
12 1
e L 1,1
- xz'—xy yz.
11
a b
A a+b
* ab
ab
B. a+b
1
c. .
2
D.
1
E. —

2

[1990-CE-MATHS 2-2]

[1991-CE-MATHS 2-2]

[1991-CE-MATHS 2-5]

[1992-CE-MATHS 2-1]
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25.

26.

27.

28.

Algebraic Fractions

2 1
x_y
4 x
x "y
A. 2y —x.
B. 2y+x.
1
C. =
D 1
g
1
E 5 >
[1994-CE-MATHS 2-36]
X
(;-ba-))
Simplify X v .
y  x
Al xX-y
xty
B =
x+ty
C. xty
xX-=y
D. xty
x-y
E. -1
[1995-CE-MATHS 2-37]
. X 1 3x -1
Simplify “—7+ 77+t 7_2-
A 1
1l —x
1
B. T+~
1
C. “T+»
3x + 1
D. 1 -2
1 - 5x
E. -2
[1996-CE-MATHS 2-36]
N 4 3
Simplify P-4 2_x_2°
A 1
T Dx+2)
1
B GvDe-2)
1
C G-ne-2
D x + 10
T DE-2)(x+2)
E x — 10

x-DEx-2)(x+2)
[1997-CE-MATHS 2-28]

29.

30.

31.

32.

2 3
-1 x2-x-2
) S
A GoDE-2)
) S
B GiDx-2)
= .
C Grhx+2)
-1
D. D+ De-2)
—x —7
E G-Da+Der-2)°
2 x-1 B
xX2-1 x2-2%-3
x2+2x+5
A G DE+ DE+3)
-2+ 2x+ 7
B. oG+ DE+3)
—x? -5
C ERa-Da+1)
x2 -5
D. - Dr+1)
E —x2 + 4x — 7

(x=3)x-DE+1)°

[1998-CE-MATHS 2-39]

[1999-CE-MATHS 2-40]

r, b
Simplify ~—7 + 774
A a+b
a-b>b
a-b
B. 2t b
—a? + b* + 4ab
c a — b?
a? + b?
E. 1
1 —x Lx—l _
x2+4x -5 x+1
A X’ +3x -6
okt DS
B X+ 5x -4
C G DEr)
C x+Hx-1)
TG DE+S)”
p, &=D&-4)
Tt DE-5)
E x-Dx-6)
Tt D=5

[2000-CE-MATHS 2-37]

[2001-CE-MATHS 2-47]
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Algebraic Fractions

33, 1-% -
L1
X
x—-3
A T
2~ 3
B. 5.
2 4
c. 41
x -1
2
x-+ 1
D. - T
[2002-CE-MATHS 2-37]
10 2
34. P+x-6 x-2
2
A T
)
B. — s
13 — 2x
C &r-2)-
: 16 — 2x
D. C+3)x-2)
[2003-CE-MATHS 2-37]
3 2
Xy o
3. oy
Yy x
1
A
1
B. 2x + 3y
-1
C. 5723
-1
D. > +3
[2004-CE-MATHS 2-37]
1 1
36. x+1 x-1_
A 2
. 1_x2'
2
B. 5
2
C: o
2x
D, 5

[2006-CE-MATHS 2-3]

37.

38.

39.

40.

n+3 3-n
A 6
9 - n?
B 6
. T_o
C 2n
Y9 —nf
D 2n
* nr-9
=k 1
1-k k-1
A. 1.
k+1
B. -
k+1
c. T3
K+ 1
D. 2 -1
I 2
a-2 l-a
A -3
" (a-1)(a-2)°
a-3
B. @-D@-2)°
3a-1
C @-)@-2°
3a—5
D @-1@-2
1 N 1
2x -3 2x+3
A 6
© -3
4x
B. 2x% -3
6
C. 4x2 -9
D 4x
* 4x2 -9

[2007-CE-MATHS 2-2]

[2008-CE-MATHS 2-3]

[2009-CE-MATHS 2-3]

[2010-CE-MATHS 2-3]
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HKDSE Problems

41.

42.

43.

44.

Algebraic Fractions

1 L X 1
2-x  (x-2)2
3
A G
1
B. G
-2x+ 3
C Gy
2% - 3
D. 5
[SP-DSE-MATHS 2-31]
1 L
X-2x+1 2+x-2
A 1
T -Dx+2)”
1
B. G-y
3
C G-
' 2x + 1
D. o1+
. [2015-DSE-MATHS 2-31]
1 1

3x+7  3x—7

14
A ——
49—-9x
14
B. 9x2-49
6x
C. ——
49-9x
6x
D. 5
gx<—49
[2018-DSE-MATHS 2-4]
5 2

4k+3 4k-3

12k-21
A

16k2-9

12k+9
B. ——

16k2-9

14k—21
C.

16k2-9

14k+9
D. B

16k%-9

[2020-DSE-MATHS 2-3]
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Equations in One Variable

LLON /Y UNIT 5.1

Quadratic Equations 7. Solve x(x-6) = x.
A. x=6
1. If x(x+1) = 2(x+1), then x is equal to B. x=7
A. 1 only C. x=0orx=6
B. 1or?2 D. x=0or x=7
C 1 or -2 [2004-CE-MATHS 2-7]
D. -lor2
E. -1 -2
o 8. Solve 3x* = 2lx.
[SP-CE-MATHS A2-35]
A. x=3
) B. x=17
2. The solution of the equation (x — a) C. x=0or x=3
(x—a)x-b) is D. x=0or x=7
A. x=a only [2006-CE-MATHS 2-8]
B. x=b only
C.. x=b+1 only
D. x=aorx=5»
E. x=aorx=b+1 Other Equations
[1978-CE-MATHS 2-33]
9. What is/are the root(s) of the equation
3. It is given that x(2x+3) = x(3x—4). x =? Vsx+1-+x =17
A 0 only ' A, x= ({ only
B. 7 only B. x= n only
C. Oor?7
3 4 C. x=4 only
D. -3 or 3 only 1
D. x=0or x= 7
3 4
E. 0,5 or3 E. x=0 o x=4
[1981-CE-MATHS 2-9] [1978-CE-MATHS A2-50]
1 10. What are the roots of the equation
4. If x+ = =2+ 7, then x = .
* 2> Ben (=3P +1) = —(x+ 1)’ -3)?
A. 2 only. A. 1 only
B. -2 only. B. 1, -3 only
LS C. -1, 3 only
C. ) only. D 1 -1, -3
D. -2or2 E. 1,-1,3
E. z or 2. [1982-CE-MATHS 2-7]
[1983-CE-MATHS 2-33] -
11. What is/are the root(s) of \IS—x =x-3?
— A. 4 only
5. If @x-2)x-3) = (a-2)(a— .
(x-2)x-3) = (a—2)(a-3), solve for x B. 1 and 4 only
A. x=0orS5 C. -1 and 4 only
B. x=2o0r3 D. —4 and 4 only
C. x=aor?2 E. 4, -1, 1 and 4
D. x=aor3 [1984-CE-MATHS 2-7)
E. x=aor 5-a
[1991-CE-MATHS 2-39]
12. For what value(s) of x does the -equality
GrDE-2)
6. Solve (x-1)(x-3) = x - 3. ~—2  ~ X+ 1 hold?
A, x =1 A. -1 only
B. x=2 B. 2 only
C. x=0or3 C. Any value
D. x=1o0r3 D. Any value except —1
E. x=2o0r3 E. Any value except 2
[1998-CE-MATHS 2-10] [1992-CE-MATHS 2-3]
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Coefficients of Equations

13.

Equations in One Variable

If 3e{xeR: 2% -x+k=0}, then k=

A, -24.
B. -21.
C. -15.
D. -12.
E. -6.

[SP-CE-MATHS 2-48]

Practical Problems

14. $M is to be divided between Tom and Mary.

15.

16.

Tom gets $x, which is ¢ times what Mary
gets. Find x in terms of ¢ and M.

A M
e+l
cM
B. o+ 1
C. cM
c-1
c+1
D. M
E (ct+ DM
' c

[1977-CE-MATHS 2-6]

If the price of an orange rises by $1, then 5
fewer oranges could be bought for $100.
Which of the following equations gives the
original price $x of an orange?

100

x+1

100 100
B. 1Ty

100 100
C. T x+1 5

100 100
D. - =

x -1 X
E. 100 B 100 N

X x -1

[1992-CE-MATHS 2-43]

In the figure, ABCD is a square of side
10 cm. If AE = AF and the area of ACEF is

20 cm?, which of the following equations can
be used to find AF?

17.

18.

R F X m A

X {80

'a vt )

100
100

A. X+ 10(10-x) + 20
B. x*+ 20(10-x) + 20

1
5x2 + 10x + 20 = 100

D. %)8 +10(10 -x) + 20 = 100

1__.
E. ';'x2+l—Q'(g—%)+202100

[1998-CE-MATHS 2-11]

A piece of wire of length 36 cm is cut into
two parts. One part, x cm long, is bent into
a square and the other part is bent into a
circle. If the length of a side of the square is
equal to the radius of the circle, which of the
following equations can be used to find x?

A. x=M)£
2
B. x=362_;x

[2001-CE-MATHS 2-13]

In the figure, the area of the trapezium is
12 cm®. Which of the following equations can
be used to find x?

__2com
X cm
-
X cm

A, x(x+2) =12
B. x(x+2) =24
C. ¥-x(x-2)=12
D. x*-x(x-2) =24

[2005-CE-MATHS 2-5]
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19.

20.

Equations in One Variable

Let x be the smaller one of two consecutive
integers. If the sum of the squares of the two
integers is less than three times the product of
the two integers by 1, then

A P+ E+1)P? =3xx+1)-1.

B. XX+ (x+1)7%=3x(x+1)+1.

C. 3(+@E+1)%) =x(x+1)-1.

D. 3(*+(+1)Y) =x@x+1)+1.
[2007-CE-MATHS 2-4]

Let x be the larger one of two consecutive
odd numbers. If the sum of the squares of
the two odd numbers is less than four times
the product of the two odd numbers by 2,
then :

A x-1)P=dx(x-1)+2.

¥+ x-1)P = dx(x-1)-2.

-2 = dx(x-2)+ 2.

¥+ (x-2)? = 4x(x-2)-2.
[2010-CE-MATHS 2-7)

TPOEP

HKDSE Problems

21.

22.

Let a be a constant. Solve the equation
x-a)x-a-1) = (x-a).

A, x=a+1
B. x=a+2
C. x=aorx=a+1l
D. x=a or x=a+2
[SP-DSE-MATHS 2-6]
Let & be a constant. Solve the equation
(x—k)? = 4.
A. x =3k
B. x =5k
C. x=-k or x=3k
D. x=-3k or x= 5k

[2013-DSE-MATHS 2-6]
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Nature of Quadratic Roots

LON /YR UNiT 5.2

Nature of Quadratic Roots

7. Find the range of values of & such that the

1. The equation x* + kx + k = 0 has equal roots

quadratic equation x>+ 2x — k = 2 has two
distinct real roots.

(k being a constant). k= A k>-3

A. 4 only. B. k2-3

B. —4 only. C. k>-1

C. 0or4 D. k=-1

D. 0 or 4. [2006-CE-MATHS 2-9]
E. 4 or 4.

[1984-CE-MATHS 2-10]

. If the equation x> — 6x + k = 0 has real roots,

If the quadratic equation x> + bx + 4b = 0

has equal roots, then b =

. A. 4.
find all possible values of . B 16.
A. k=29 C. Ooré4.
B. k=>-9 D. 0or l6.
C. k=9 [2009-CE-MATHS 2-8]
D. k<9
E. k<-9

[1998-CE-MATHS 2-9]

. Which of the following equations has/have

Let k be a constant. Find the range of values
of k such that the quadratic equation x* + 6x
+ k = 3 has no real roots.

A k<9
0

equal roots? B. k>0

1) ¥ =x C. k<12

2 *+2x+1=0 D. k>12

() @+3)° =1

(2) only
(3) only
(1) and (2) only
(1) and (3) only

SO P

[2002-CE-MATHS 2-7]

0 has equal roots, then k =

[2005-CE-MATHS 2-8]

[2010-CE-MATHS 2-10]

HKDSE Problems

10. Find the range of values of k such that the

. If the equation x* — 4x + k = 1 has no real quadratic equation x* — 6x = 2 -k has no real
roots, then the range of values of k is roots.

A k>4, A, k<=7
B. k>4. B. k>-7
C. k>5. C. k<1l
D k > 5 D. k > 11
[2003-CE-MATHS 2-5] [SP-DSE-MATHS 2-7]

. If the equation 4> + bkx + 9 = 0 has equal 11. Let k be a constant. If the quadratic equation
positive roots, then k = 3x2 + 2kx — k = 0 has equal roots, then k =
A. -6. A, 3.

B. 6. B. 3.
C. -12. C. 3or0.
D. 12. D. Oor3.
[2004-CE-MATHS 2-6] [PP-DSE-MATHS 2-6]
. If the quadratic equation kx* + 6x + (6—k) = 12. Let a be a constant. If the quadratic equation

x*> + ax + a = 1 has equal roots, then a =

A. 6. A, -1.

B. 3. B. 2.

C. 3 C. 0Oor 4.
D. 6. D. Oor4

[2014-DSE-MATHS 2-4]
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13. If k is a constant such that the quadratic
equation x* + kx + 8k + 36 = 0 has equal
roots, then k =

A. -6.
B. 12.
C. —4 or 36.
D. -18 or 2.

[2016-DSE-MATHS 2-8]
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Relations between Quadratic Roots

1.

Relations between Quadratic Roots

If o« and f are the roots of equation

¥ +3x+7=0, then L,
o

B
L
-
3
B. 7
7
[ & 3
3
D. -5
7
E. -3

[1978-CE-MATHS 2-12]

One of the roots of the quadratic equation
332+ kx+2 = 0 is 2. The other root is

A 1.
B 2
e
1
C. 3.
1
D. -3
2
E. -5

[1978-CE-MATHS 2-32]

. 6>+ kx+ 6 = 0 is a quadratic equation in

which & is a constant. Its roots o and f are
positive. log, ¢ + log,,f =

A, 0.

B. 1.

C. log,6.

D. log,, (k).
k

E. log, (—g) .

[1981-CE-MATHS 2-31]

If o and f are the roots of 22 -3x -4 =0,
then o + 3af + p* =

1
A. 7

1
B. 44.
C. 5.

1
D. 84.
E. 13.

[1983-CE-MATHS 2-7]

. If o and S are the roots of 3x* —x -1 =0,

then ';13 + '/%5 =
A, 7.
B. 3.
C. 1.
D. -1.
E. -5.

[1984-CE-MATHS 2-5]

. If a and S are the roots of x> + 2x -4 = 0,

then 2%-27 =
1

A. 16"
1

B. e

C. 2.

D. 4.

E. 16.

[1985-CE-MATHS 2-9]

. If @ and pB are the roots of the equation

2

22+ x+3 =0, find the value of a—

a+pf’
A 3
B. -2
C. 2
D. 3
E. It cannot be determined.

[1986-CE-MATHS 2-6]

. If o and f are the two roots of x* — 8 —4

1
= (0, then the value of > + L is

B

A. 2.

1
B. -3

1
C. 2

1

D. R
E. 2.

[1988-CE-MATHS 2-4]

. If p and ¢ are the roots of the equation

¥ —x+3 =0, then (27?297 =

A 4
. 33
1
B. g.
1
C. 3.
D. 8.
E. 32.

[1990-CE-MATHS 2-8]
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10. If o and p are the roots of the quadratic

11.

12.

13.

Relations between Quadratic Roots

equation x> — 3x — 1 = 0, find the value of

1,1
a B
A, 3
B. 1
1
C. -3
2
D. 3
3

[1993-CE-MATHS 2-12]

3> —ha -b =0

If aa#p and{3,82—h/3—b=0’ then
a+p =
b
A. -3
b
B. 3.
C. h.
h
D. -3.
g 2
3
[1994-CE-MATHS 2-8]
If «, p are the roots of the equation
¥’ —4x -3 =0, then o> +aff + > =
A, -13.
B. 5.
C. 13.
D. 16.
E. 19.

[1995-CE-MATHS 2-39]

If o« and f are the roots of the equation

22+ 4x -3 =0, find 2+§.

B
N>
B, L8
c. -4
b, -2
e

[1996-CE-MATHS 2-11]

14.

15.

16.

17.

18.

The difference of the roots of the equation

p
22 -5x+k=0is 7.

2 Find %.

A. -6
B. -3

3
C. )
D. 3

51
E. 16

[1997-CE-MATHS 2-30]
If 2a, b are distinct real numbers and
a+t4a+1=0 2 )

{3 lape1 o fnd @+ b
A.
B. 9
C. 14
D. 16
E. 18

[2001-CE-MATHS 2-39]

Let k be a constant. If « and f are the roots
of the equation x> — 3x + k = 0, then
a’+3p =
A. 3-k.
B. 3+k.
C. 9-k.
D. 9+k.
[2003-CE-MATHS 2-41]

2 _
If a #f and {;2;;:;‘:33, then
(a+1)p+1) =
A. 6.
B. 0.
c. 2.
D. 8.

[2004-CE-MATHS 2-42]

If the sum and the product of two numbers
are 34 and 120 respectively, then the
difference between the two numbers is

A, 24,
B. 26.
C. 28.
D. 30.

[2008-CE-MATHS 2-41]
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Quadratic Equations of Given Roots

19.

20.

21.

22.

Relations between

Quadratic Roots

If the roots of ax’ + bx + ¢ = 0 are p and g,
then the roots of 4ax® + 2bx + ¢ = 0 are

A. p and g.
B. 2p and 2g4.
C. 4p and 4q.
1 1
D 7P and 29
1 1
E. 2P and 29

[1977-CE-MATHS 2-18]

o and f are the roots of the equation
x> —5x -7 = 0. What is the equation whose
roots are ¢+ 1 and S+ 17

A ¥*-3x+3=0
B. ¥»-3x-11=0

C. ¥-5%x+1=0
D. ¥-Tx-1=0
E ¥-Tx-7=0
[1982-CE-MATHS 2-6)
If the roots of a quadratic equation are

a+\[l-7
A ¥ -(@-bx+a=0.
B. x>+ (@-bx+2a=0.
C. ¥*+2ax-ad+b=0.
D. X*+2ax+ad*-b=0.
E

X -2ax+d-b=0.

and a—\ﬁa, then the equation is

[1988-CE-MATHS 2-8]

If p is a root of ax’ + bx + ¢ = 0, which of
-3 ¢ —
the following is a root of a(*5>) + b(*73)
+c=107?
A 2p+3
B. 2p-3
C. 3-2p
+
D 9—23
-3

[1989-CE-MATHS 2-44]

HKDSE Problems

quadratic  equation

¥ —ke+3=0 are @ and S, then o’ + f° =

23. If the roots of the
A K.
B. i -3k.
C. ©¥-9.
D. - 12k.

[PP-DSE-MATHS 2-33]

_ 5 then aff =

3a = a’ -

24, If a#f and {3ﬁ=ﬂ3
A. 3.
B. -3.
C. 5.
D. -5.

[2013-DSE-MATHS 2-35]

25. If B is a root of the equation 4x* — 5x — 1 =

0, then 7 + 108 — 8% =

A 5.
B. 7.
C. 9.
D. 11.

26. Let k be a constant.

[2015-DSE-MATHS 2-7]

If the roots of the

quadratic equation >+ kx -2 =0 are o and

B, then o + p* =

TO%p
THRTT
4

|
[ S N

[2015-DSE-MATHS 2-34]

27. If m # n and 2m? + 5m = 2n? + 5n = 14, then

(m+2)(n+2)=
—8

Sowp
N D

16

[2018-DSE-MATHS 2-36]
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Simultaneous Equations

Simultaneous Linear Equations

3x+4y =2
1 If{2x+3i=l’ then x +y =
A, 3.
B. -1.
C. 0.
D. 1.
E. 3.

[1977-CE-MATHS 2-8]

2. Solve the following equations:

x-1l=y+2=x+y-5

A x=1,y=-2
B. x=1,y=4
C. x=4,y=1
D. x=7, y=-2
E. x=7,y=4

[1991-CE-MATHS 2-8]

3. If x =3, y = 2 satisfy the simultaneous

+ by =2
equations {ax Y _ ,, find the values of
bx —ay =3
a and b.
A a=0, b=1
B. a=0, b=-1
5 1
C. a=6,b=—4
1 37
D. a=-13.0=735
12 5
E. a=-13. 6713

[1994-CE-MATHS 2-39]

4. Solve the simultaneous equations:

4x-3 =6

2+ k= -1
1

A. ,\=—§,y=—12
1

B. x=—5,y=12
1

C. x=§,y=—12
1

D. 1=§,y=12

5 7

E. x=% 7=

[1995-CE-MATHS 2-7]

If

el
(=)

3
x =1
. Solve 1
2y-—2—x=1
5 1
A. X=3,V= 3
_u 1
B. x=7.y=1
11 13
C x=3.y=9
p. =4 L
- X7 eV 1
6 7
E. x=11-7=11

[1997-CE-MATHS 2-8]

. Solve the simultaneous equations:

2x + 2 = -1
y
1
x—--=17
y
“ A, (0,-3)
B.  (1,-1)
. 1
C' (43 _3)
D. (4, -3)
1
E. (22, —1—5')
[1998-CE-MATHS 2-4]
(x, ¥) = (=2, 1) 1is a solution of the
. . { ax —by+8 =10
simultaneous  equations bx+ap+1=0°
then a =
A. 3.
B. 2.
9
C. g
D. 3.
[2002-CE-MATHS 2-8]
m+2=n-1=3m+n-46, then n=
A. 15.
B. 16.
C. 17.
D. 18.
[2008-CE-MATHS 2-8]
2p+q=p—-q =3, then g=
A, -1,
B. 1.
C. 2.
D. 3.

[2010-CE-MATHS 2-8]
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Simultaneous Equations

Simultaneous Quadratic Equations

10. Find the real wvalue of x such that

P+x+1l=k
{ -1 = % , where k is a constant.
A. 3
B. 2
C. 1
D. -1
E. 3

[1986-CE-MATHS 2-8]

11. Let m be a constant. Find t}ie value of x

dHx+l=m

such that {x—l _ 26

m
A 1
B. 2
C. 3
D. 4
E. §

[1990-CE-MATHS 2-35]

12. If the simultaneous equations {f};

have only one solution, find 4.

A -l
1
B. -7
C. 4
1
D. 7
E. 1
[1993-CE-MATHS 2-13]
2 4.2 =
13. Solve {x y_ 13
xty=
x=-2
A. {y=3
x=-6
B. {y—-7
x=2 x==3
C. {y=—l or{y=4
x=-2 x=3
D. {y=3 or{y=-2
x=-6 x=17
E. {y=7 or{y 6

[1996-CE-MATHS 2-10]

14.

15.

16.

17.

18.

19.

=EPOFE

If

=EAREP

S 0 Fr SEeR e

SORp

{

{

2
y=x"+3x-2
y=-=x+3 , then
x =-1.
x=-1orS5.
x=-2o0r1l.
x=-5orl.
x=-5or 8.

[1999-CE-MATHS 2-8]

2
y=x-1 B
y=2x-2 then y=
4
0.

1.
0or8.
—4 or 4.

y=x—4x-44

y=-2x+4

-32 or 52.
-12 or 16.
—-12 or 96.
-8 or 20.
12 or 24.

y=x"+4
y=-3x+4"

0.
13.
0 or 3.
4 or 13.

pq+2q= 10
4p + g = 14 >

[2000-CE-MATHS 2-5]

, then y=

[2001-CE-MATHS 2-12]

then y =

[2003-CE-MATHS 2-7]

then g =

[2005-CE-MATHS 2-7]
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LLON VYN UNIT 5.4

20.

If p=¢-12¢+6=2q-7, then p=

A. 1 or13.

B. -1 or -13.
C. -5or19.
D. -9 or -33.

[2007-CE-MATHS 2-42]

Practical Problems

21.

22.

23.

The price of 6 oranges and 3 apples is $42
while the price of 8 oranges and 5 apples is
$60. Find the price of an apple.

A. 83
B. %4
C. $5
D

$6
' [2007-CE-MATHS 2-7]

In the figure, the rectangle ABCD is divided
into eight identical rectangles. Find the area
of the rectangle ABCD.

71

o

A. 40 cm®
B. 80 cm?
C. 96 cm’
D. 112 cm’

[2008-CE-MATHS 2-7]

The price of 5 pens and 4 pencils is $46
while the price of 2 pens and 3 pencils is
$24. Find the price of 3 pens and 2 pencils.

A, $20
B. $24
C. 826
D. $30

[2011-CE-MATHS 2-6]

HKDSE Problems

24. If m+2n+6=2m—-n="7, then n=

A, 4.
B. -1.
C. 3.
D. 11.

[2012-DSE-MATHS 2-5]
25. The price of 2 bowls and 3 cups is $506. If

the price of 5 bowls and the price of 4 cups
are the same, then the price of a bowl is

A. $88.
B. $92.
C. .§110.
D. §115.

[2014-DSE-MATHS 2-8]

26. If p+3¢g =4 and 5p+9q =2, then p=

-5.
3.
3.
5.

COR»

[2015-DSE-MATHS 2-3]

27. If 4o+ B =Ta+38 =25, then f =

A. 3.
B. -2.
C. 2.
D. 3.

[2016-DSE-MATHS 2-5]

28, If6x — 7y =40 =2x + 11y . theny =

A —4
B.
C.
D.

O &~ M

[2019-DSE-MATHS 2-3]
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Graphical Methods

1.

Graphical Solutions of Equations

2
Thegraphsofy=x7andy=x+2
intersect at the points (x,, y,) and (x,, »,).

Which of the following equations has roots x,
and x,?

A ¥*-x-2=0
B. X*+x+2=0
C. ¥»-2x-4=0
D. X»-4x-8=0
E. 2Z%2-x-2=0

[1982-CE-MATHS 2-31]

The  diagram  shows the  graphs of
y = ax* + bx and y = cx + d. The solutions
of the equation ax’> + bx = cx + d are

Ya i
\‘4 y=ax+bx
\J |/
3 N ~ > X
-1 c{‘x g A| 4
\(\
v=gx+d
A, -1, 1
B. -1,2
C. 0,1
D. 0,3
E. 1,3

[1993-CE-MATHS 2-7]

In the figure, the line y = mx + k cuts the
curve y = x>+ bx+c at x=a and x=p.
Find the value of «f.

Y
yEx<bx+c
\": :" y=mx—k
% :r' !’:f'
Lo
.,\ . "{
N/
‘_./'J. \_/ |
|
|
l »
ol = 5 »
A. -b
B. ¢
C. m-b
D. k-c
E. ¢c-k%

[1994-CE-MATHS 2-38]

4. In the figure, find the coordinates of the mid-

point of AB.
¥a yoi
A
0 *x
y=-Sx+6
A 3D
B (5 3)
b G 5)
B (5

[1997-CE-MATHS 2-31]

. Suppose the graph of y = x> — 2x — 3 is

given. In order to solve the quadratic equation
2x> — 6x — 3 = 0, which of the following
straight lines should be added to the given
graph?

A, y = 4x
3
B. y=x-3
3
C. y=-=x+3
D. y=2x-3
E. y=-2x+3

[2001-CE-MATHS 2-40]

Location of Roots

6. Given that » is the only real root of x° +x -

1 = 0, which of the following ranges contains
r?

A, 2<r<-1
B. -1<r<0
C. 0<r<l
D. 1<r<2
E. 2<r<3
[1989-CE-MATHS 2-8]
x Sign of f{x)
1.22 +
1.23 s
1.24 +
1.25 -
1.245 +
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10.

Graphical Solutions of Equations

From the table, a root

fix) = 0 must be

of the equation

1.20, correct to 2 decimal places.
1.24, correct to 2 decimal places.
1.25, correct to 2 decimal places.
1.245, correct to 3 decimal places.
1.2475, correct to 4 decimal places.

[1990-CE-MATHS 2-32]

o

Which of the following intervals must contain
aroot of 2x° — x> —x -3 = 0?

(1) -1<x<1
2) 0<x<2
(3) 1<x<3

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

=EORs

[1992-CE-MATHS 2-36]

X Sign of f{x)
3.56 +
3.58 —
3.57 +
3.575 +
From the table, a root of the equation
fix) =0 is
A. 3.57 (correct to 3 sig. fig.).
B. 3.575 (correct to 4 sig. fig.).
C. 3.5775 (correct to 5 sig. fig.).
D. 3.5725 (correct to 4 sig. fig.).
E. 3.58 (correct to 3 sig. fig.).

[1993-CE-MATHS 2-36]

From the table, which of the following
intervals must contain a root of f{x) —x = 0?

x f{x)
-2 1.2
-1 0.8
0 0.7
1 0.2
2 0.1
3 0.8

A, 2<x<-]

B. -1<x<0

C. 0<x<1

D. 1<x<2

E. 2<x<3

[1994-CE-MATHS 2-40]

Method of Bisection (Out of Syllabus)

11.

In which of the following cases the equation
flx) = 0 cannot be solved by the method of
bisection ?

A. Y

\

y=f(x)

N/ )

)

B. i y=1_(x)

0 \ X
C. y y= f(x)

0 / >~ X
D. y y=1{(x)

N\ &
/0/ N

E. y y=1(x)

[1991-CE-MATHS 2-7]
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12.

13.

14.

Graphical Solutions of Equations

The method of bisection is used to find the
root of sinx + x — 1 = 0 starting with the
interval [0, 2]. After the first approximation,
the interval which contains the root becomes
[0, 1]. Find the interval which contains the
root after the third approximation.

[0, 0.25]
[0.25, 0.75]
[0.5, 0.75]
[0.5, 1]
[0.75, 1]

RN 'S

[1999-CE-MATHS 2-41]

pefiy Y

; : " —
i Y ) ¥

In the figure, the graph of y = f(x) intersects
the x-axis at P and Q only. In order to find
a root of f(x) = 0 wusing the method of
bisection, which of the following intervals can
you start with?

1) -1<x<0

2) -1<x<1

3) 1<x<2

A. (1) only

B. (3) only

C. (1) and (2) only
D. (1) and (3) only
E. (1), (2) and (3)

[2000-CE-MATHS 2-41]

The figure shows part of a page torn off from
a mathematics book. According to the
information shown, which of the following is
a root of the equation f(x) = 07?

Sodsition
Let

filt) e

0.6 (correct to 1 decimal place)

0.7 (correct to 1 decimal place)

0.8 (correct to 1 decimal place)

0.9 (correct to 1 decimal place)
[2002-CE-MATHS 2-41]

TOwp

15. It is known that the equation 2x* = 12x -9

has only one root in the interval -3 <x <-2.
The method of bisection is used to find the
root starting with the interval -3 < x < -2.
After the first approximation, the interval
which contains the root becomes -3 < x <
-2.5. Find the interval which contains the
root after the third approximation.

2,625 <x <-25
-2.75 < x < -2.625
-2.875 <x <-2.5
-3 <x<-2875

SOFP

[2004-CE-MATHS 2-41)
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Rate

1.

The distance between P and Q is d metres. A
man ran from P to Q in x seconds, and back
from Q to P in y seconds. What was the
average speed of the man in metres per
second for the whole journey?

Xty
A. >d
xd + yd
B. >
1d d
C. 2(x+y)
d
D. Xty
2d
E. xty

[1977-CE-MATHS 2-7]

If Mr. Chan walks x miles in y hours, then
how many miles can he walk in w minutes at
the same speed?

A & miles
y

B. = miles
w

C. L miles
X

D. gx(ﬁ miles

xwo.
E. 60y miles
[SP-CE-MATHS A2-40]

A train travelled a journey of d km at a
speed of x km/h. How many hours would
have been saved if its speed had been 10
km/h faster?

x(x + 10)
d
d
B. Tx+10)
x+ 10 x
C. d —d)
1 1
D. (x T x+ 10)
d d

E. G-%+10
[1978-CE-MATHS 2-43]

A piece of work can be completed by 4 alone
in x days, or by B alone in y days. If 4 and
B work together, how many days will they
take to complete the work?

A. x+y
-+
B. "_22

Rate
c. 1.1
x Yy
p. 242
X y
Xy
E 55

[1979-CE-MATHS 2-35]

. A certain sum of money is just sufficient to

pay the wages of one man for m days or the
wages of one boy for n days. For how many
days will this sum be just sufficient to pay
the wages of one man and one boy together?

A. m+t+n
m+n
B. 2
c. ++1
m n
m+n
D.
mn
mn
E. ———

[1980-CE-MATHS 2-28]

. A factory employs x workers each working n

hours a day. The whole factory produces k
watches per day. If y workers go on leave,
then how many hours a day should the
remaining workers work in order to produce
the same number of watches per day?

nx
A =
y
B. =2
X
nx
c. =
ky
D. —=
x-y
E n!x—g!
X

[1981-CE-MATHS 2-38]

. A man drives 20 km at 40 km/h. At what

speed must he drive on his return journey so
that the average speed for the double journey
is 60 km/h?

A. 50 km/h
B. 80 km/h
C. 100 km/h
D. 120 km/h
E. 160 km/h

[1982-CE-MATHS 2-12]

. Two men cycle round a circular track which

is 3km long. If they start at the same time
and at the same spot but go in opposite
directions with speeds 6 km/h and 9 km/h
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10.

11.

12.

Rate

respectively, for how long must they cycle
before they meet for the first time?

A. 12 minutes
B. 15 minutes
C. 18 minutes
D. 24 minutes
E. 60 minutes

[1983-CE-MATHS 2-14]

A man drives a car at 30 km/h for 3 hours
and then at 40 km/h for 2 hours. His average
speed for the whole journey is

A. 14 km/h.
B. 30 km/h.
C. 34 kmh.
D. 35 km/h.
E. 70 km/h.

[1984-CE-MATHS 2-14]

A alone can complete a job in 8 hours. B alone
takes 12 hours and C alone takes 6 hours.
After 4 and B have worked together on the
job for 3 hours, C joins them. How much
longer will they take to complete the job?

A. 1 hour

1
B. 12 hour
C. 2 hours
1
D. 2 ) hours
E. 3 hours

[1984-CE-MATHS 2-15]

It takes John 40 minutes to walk from his
home to school. If he increases his walking
speed by 2 km/h, then it takes only 30
minutes. What is the distance between John’s
home and his school ?

A. 1 km
B. 4 km
C. 6 km
D. 8 km
E. 12 km

[1985-CE-MATHS 2-14]

A man drives a car at 45 km/h for 3 hours
and then at 50 km/h for 2 hours. His average
speed for the whole journey is

A. 47 km/ .
B. 47.5 km/h.
C. 48 km/.
D. 48.5 km/h.
E. 49 km/h.

[1986-CE-MATHS 2-11]

13.

14.

A man walks from place 4 to place B at a
speed of 3 km/h and cycles immediately back
to place 4 along the same road at a speed of
15 km/h. The average speed for the whole
trip is

A. S kmh.
B. 6 km/.
C. 9 kmh.
D. 10 km/h .
E. 12 km/h.

[1987-CE-MATHS 2-43]

John goes to school and returns home at
speeds x km/h and (x+ 1) km/h respectively.
The school is 2 km from John’s home and
the total time for the two journeys is 54
minutes. Which of the following equations can
be used to find x?

B. J_2c+x-2+1=§%

. e Gt 1)] s
: 4 60
p —+—-2

54
E. 2x+20x+1) =5
[1999-CE-MATHS 2-42]

Travel Graphs

ZIR 360
300
/;
250[ -
\ .
200 =—m—y =< .
- ‘ Jris passenger traift
e =] N
ZHER K
(LLkmE) 440 -+ /_/’: . -
/ goods|tram ™ .
100! r -
s \‘
. | L
S0 1 -
S

The

7 | ‘

| |
FH 0T 700 200 260 300 500 600 700 800
OSEE O R T

figure above shows the travel graph of a

passenger train and a goods train travelling on the
railway line between town 4 and town B which are

350

km apart. Study the graph and answer the

following two questions.
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15. Which of the following statements are correct?

(1) The goods train travelled from town B to
town A.

(2) When the 2 trains met, the goods train
was not in motion.

(3) Between noon and 8:00 p.m., the goods
train travelled a greater distance than the
passenger train.

A. (1) only

B. (2) only

C. (1) and (2) only

D. (2) and (3) only

E. (1), (2) and (3)

[1978-CE-MATHS 2-28]
16. What is the average speed of the passenger
train on its return journey?

A. 3.75 km/h

B. 40 km/h

C. 60 km/h

D. 75 km/h

~E. 80 km/h
[1978-CE-MATHS 2-29)
HKDSE Probiems
17. Mary performs a typing task for 7 hours. Her
average typing speeds for the first 3 hours and
the last 4 hours are 63 words per minute and

56 words per minute respectively. Find her

average typing speed for the 7 hours.

A. 17 words per minute

B. 35 words per minute

C. 59 words per minute

D. 60 words per minute

[2012-DSE-MATHS 2-11]
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Ratio & Proportion

1. If a:b=2:3 and b:c =4:3,

a:b:c=

A. 2:3:4.
B. 2:4:3.
C. 4:6:3.
D. 8:9:12.
E. 8:12:9.

[1979-CE-MATHS 2-13]

2. If 3x =2y = x + 3y, then Xy =

A. 2:5.
B. 5:2.
C. 4:25.
D. 25:4
E. 1:4.

[1981-CE-MATHS 2-12]

A, 2:3:5.
B. 5:3:2.
C. 6:10:15
D. 15:10:6
E. 25:9:4

[1983-CE-MATHS 2-10]

4. Three numbers are in the ratio 2:3:5.

The

ratio of their average to the largest of the

three numbers is

1 3.

HEOwP
NN W = =
— L N

[1983-CE-MATHS 2-43]

3x + 2 -
5. 1f 2 = 1, then \x+y:\x-y =

x + 5y
A 1:45.
B. 3:2.
C. \/3\]-6
D. \5:1.
E. \/7/:2.

[1984-CE-MATHS 2-11]

6. If a:b=1:2 and b:c =1:3,
a+tb:b+c=

=HOOR B
W W W N =

then

[1985-CE-MATHS 2-11]

10.

11.

r= ‘\th3 — 77, then the ratio r:h is

If
A. 1:8.
B. 1:2\2.
C. 1:2.
D. 1:\/.’-7_.
E. 1:%.
If a:b=3:2,
at+b:b+c=
A. 7:10.
B. 5:7.
C. 1:1.
D. 7:5.
E. 10:7.
If 3a = 2b = 5c, then
A, 3:2:5
B. 5:2:3
1 1 1
C 3:3°5
b L11
5203
1 1 1
E. 535

[1986-CE-MATHS 2-1]

[1987-CE-MATHS 2-34]

[1987-CE-MATHS 2-42]

If a:b=3:4 and b:c=2:5, then @t =

Y

SENeN 32

3:10.
9:25.
9:100.
36:25.
36:100.

[1990-CE-MATHS 2-9]

=2:3 and a:c = 4:1, then

[1991-CE-MATHS 2-10]
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12.

13.

14.

15.

16.

17.

If a:b=2:3, a:c=3:4 and b:d=5:2,
find c:d.

A, 1:5
B. 16:45
C. 10:3
D. 20:9
E. 5:1

[1992-CE-MATHS 2-10]

If a:bp=2:3 and b:c = 5:3, then
at+b+c

a-b+c

A.

Mo 0w
Nl:;-thu-'L)

w
p—

[1993-CE-MATHS 2-35]

If a:b=2:3, a:c=3:4 and a:d=4:5,
then b:c:d=
A. 2:3:4.
B. 3:4:5.
C. 3:6:10.
D. 18:16:15
E. 40:45:48
[1994-CE-MATHS 2-42]
If 125 = 257 and x, y are non-zero, find
X:y.
A, 1:25
B. 1:5
C. 2:3
D. 3:2
E. 5:1
[1995-CE-MATHS 2-12]
Xty -
If 3x — 4y =5, then x:y=
A, 3:7.
B. 7:3.
C. 7:11.
D. 9:7.
E. 11:7.

[1998-CE-MATHS 2-15]

If x:y=3:4 and 2x + 5y = 598, find x.

A. 23
B. 26
C. 69
D. 78
E. 104

[1999-CE-MATHS 2-12]

18.

19.

20.

21.

22.

23.

If 81¥=27” and x, y are non-zero integers,
then x:y =

A, 2:3.
B. 3:4.
C. 4:3.
D. 3:2.

[2003-CE-MATHS 2-13]

If (a=b):(b—2a)=2:3, then a:b=

A. 3:5.
B. 5:3.
C. 5:7.
D. 7:5.

[2004-CE-MATHS 2-13]

Let x and y be non-zero numbers. If 2x -3y
=0, then (x+3y): (x+2y) =

= o l--R2
— O H W
= W

[2005-CE-MATHS 2-13]

Let x, y and z be non-zero numbers. If x:y
=1:2 and y:z=3:1, then (x+y):(y+2) =

COwp
© 0 B W
® © w s

[2006-CE-MATHS 2-13]

Let a and b be non-zero numbers. If
7a + 5b = 3a + 8b, then a:b =

A, 3:4.

B. 4:3.

C. 10:13.

D. 13:10.

[2007-CE-MATHS 2-13]

2m—n

Let m and n be non-zero numbers. If —

=3, then m:n=

:5.

FOwe
Y

01,
:7.
5

[2011-CE-MATHS 2-12]
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Applications of Ratio

24,

25.

26.

27.

28.

Ratio & Proportion

On a plan, 1cm represents 50 cm. On the
plan, the area of a classroom is 100 cm?.
that is the actual area of the classroom in
m-~?

A 25
B. 50
C. 500
D. 2500
E. 5000

[1978-CE-MATHS 2-38]

The running speeds of three boys 4, B and C
are in the ratios a:b:c. The time that 4, B
and C takes to complete a 1500 m race are
in the ratios

A. a:b:c.

B. c¢c:b:a.

C. b+c:atc:a+b.
1 1 1

D. PRI
a b c¢

E. e a

[1981-CE-MATHS 2-36]

The daily wages of a man and a boy are in
the ratio 2:1. In a day a man has to work
8 hours but a boy only 6 hours. The hourly
wages of a man and a boy are in the ratio

1 3.

SRR NS
— W N oo
_— ) DD

[1981-CE-MATHS 2-39]

The scale of a map is 1:20000. On the map,
the area of a farm is 2 cm?. The actual area
of the farm is

400 m?.

800 m?.

40 000 m>.
80 000 m?.

8 000 000 m?.

HEOw»

[1983-CE-MATHS 2-40]

A is 25% taller than B. B is 25% shorter
than C. A’s height: C’s height =

W s A=

mEOWEp

1
5
3
5
15:16.

[1984-CE-MATHS 2-12]

29.

30.

31.

32.

33.

If A4, B and C can finish running the same
distance 3, 4 and 5 minutes respectively, then
A’s speed : B’s speed : C’s speed =

A. 3:4:5.
B. 5:4:3.
C. 9:8:7.
D. 20:15:12.
E. 25:16:9.
[1986-CE-MATHS 2-42]

The radii of two solid spheres made of the
same material are in the ratio 2:3. If the
smaller sphere weighs 16 kg, then the larger
one weighs

A. 24kg.
B. 36kg.
C. 48kg.
D. 54kg.
E. 60 kg.

[1987-CE-MATHS 2-4]

If @ is 10% less than b and b is 10% greater
than ¢, then a:c =

A, 1:1.
B. 9:10.
C. 10:9.
D. 99:100.
E. 100:99.
[1987-CE-MATHS 2-41]
The weight of a gold coin of a given

thickness varies as the square of its diameter.
If the weights of two such coins are in the
ratio 1:4, then their diameters are in the
ratio

A 1:2.
B. 2:1.
C. 1:4.
D. 4:1.
E. 1:16.

[1988-CE-MATHS 2-44]

The costs of two kinds of coffee 4 and B are
$12/kg and $20/kg respectively. In what ratio
by weight should 4 and B be mixed so that
the mixture will cost $15/kg?

A. 4:3
B. 5:2
C. 5:3
D. 3:2
E. 5:4

[1989-CE-MATHS 2-36]
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34.

35.

36.

37.

If 1 U.S. dollar is equivalent to 7.8 H. K.
dollars and 1000 Japanese yen are equivalent
to 53.3 H. K. dollars, how many Japanese yen
are equivalent to 50 U. S. dollars?

1463
3417
7317
8315
20787

"EORE»

[1990-CE-MATHS 2-10]

Coffee 4 and coffee B are mixed in the ratio
x:y by weight. A costs $50/kg and B costs
$40/kg. If the cost of 4 is increased by 10%
while that of B is decreased by 15%, the cost
of the mixture per kg remains unchanged.
Find x:y.

A, 2:3
B. 5:6
C. 6:5
D. 3:2
E. 55:34

[1992-CE-MATHS 2-45)

The following table shows the compositions of
Tea A and Tea B which are mixtures of
Chinese tea and Indian tea:

Ratio of Chinese tea and
Indian tea by weight

Tea A4 3:1

Tea B I 2:3

If 4 kg of tea 4 and 10 kg of tea B are
mixed, find the ratio of Chinese tea and
Indian tea in the mixture.

A, 2:5
B. 16:17
C. 1:1
D. 5:4
E. 23:17

[1996-CE-MATHS 2-44]

In a map of scale 1:500, the length and
breath of a rectangular field are 2 cm and
3 cm respectively. Find the actual area of this
field.

A. 30 m?
B. 150 m?
C. 1500 m?
D. 3000 m?
E. 15000 m?

[1997-CE-MATHS 2-11]

38.

39.

40.

41.

If 1 Australian dollar is equivalent to 4.69
HK. dollars and 100 Japanese yen are
equivalent to 5.35 HXK. dollars, how many
Japanese yen are equivalent to 1 Australian
dollar ? Give your answer correct to the
nearest Japanese yen.

4
25
88
114
2509

=EOrE»

[1999-CE-MATHS 2-13]

Tea A and tea B are mixed in the ratio x:y
by weight. A4 costs $80/kg and B costs $100/
kg. If the cost of 4 is increased by 10% and
that of B is decreased by 12%, the cost of
the mixture per kg remains unchanged. Find

X:iy.

E-Nol-IF=
AN W W N
QN W=

[2000-CE-MATHS 2-36]

If 1 Euro is equivalent to 6.94 H. K. dollars
and 1 U. S. dollar is equivalent to 7.78 H. K.
dollars, how many Euros are equivalent to 100
U. S. dollars? Give your answer correct to the
nearest Euro.

A. 89

B. 112
C. 129
D. 144

[2002-CE-MATHS 2-10]

The scale of a map is 1:4000. If the actual
area of a sports field is 8 000 m®, find its
area on the map.

A. 0.02 cm?
B. 0.05 cm?
C. 2 cm?
D. 5 cm?

[2003-CE-MATHS 2-15]

42. A box contains two kinds of coins: $5 and $2.

The ratio of the number of $5 coins to the
number of $2 coins is 4:5. If the total value
of the coins is $90, then the total number of
coins in the box is

A 9.
B. 18.
c. 27.
D. 36.

[2004-CE-MATHS 2-14]
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Ratio & Proportion

43, The scale of a map is 1:20000. If two
buildings are 3.8 cm apart on the map, then
the actual distance between the two buildings
is

A. 0.076 km.
B. 0.76 km.
C. 7.6 km.
D. 76 km.

[2004-CE-MATHS 2-15]

44, The scale of a map is 1:8000. If the area
of a park on the map is 2 cm’, then the

actual area of the park is

A. 4000 m?.
B. 6400 m*.
C. 12800 m?.
D. 16000 m”.

[2006-CE-MATHS 2-15]

45. The costs of rice of brand A4 and rice of
brand B are $8/kg and $4/kg respectively. If
x kg of rice of brand 4 and y kg of rice of
brand B are mixed so that the cost of the
mixture is $5/kg, find x:y.

A 12

0%
W = DN

o1

23

1
[2008-CE-MATHS 2-13]

46. The scale of a map is 1:5000. If the area
of a garden on the map is 4 cm’, then the
actual area of the garden is

A. 100 m?.
B. 200 m®.
C. 10000 m?.
D. 20000 m?.

[2009-CE-MATHS 2-13]

47. If tea of brand A4 costs $80/kg and tea of
brand B costs $40/kg, then a mixture of
4 kg of tea of brand A4 and 6 kg of tea of
brand B costs

A. $52/kg.
B. $56/kg.
C. $60/kg.
D. $64/kg.

[2010-CE-MATHS 2-15]

Proportion
48. a, b, ¢ are positive numbers such that
% = lﬁ =k (k being a constant), which of the
following must be true?
1y »¥ =k
atb
&) b+c k
G) £ =8
A. (2) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only
E. (1), (2) and (3)

[1984-CE-MATHS 2-39]

a
49. If b

which of the following must be true?

=k and a, b, c, d are positive, then

IO

atc _
A pvd”
ab=cd=k
ac = bd =k

a=c=k

ISR

[1992-CE-MATHS 2-7]

50. If %= f—;,, which of the following must be

+
o
0

+
QU

,.\
]
S
(S
[
I

b c
d

U

~

w

~—
o>

A. (1) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[1998-CE-MATHS 2-16]

HKDSE Problems

51. If x, y and z are non-zero numbers such that
2x =3y and x = 2z, then (x+2z):(x+y) =
A, 3:5.
B. 6:7.
C. 9:7.
D. 9:10.

[SP-DSE-MATHS 2-13]
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Ratio & Proportion

52. Let « and S be non-zero constants. If
(a+p):Ba-p)=7:3, then a: ff =

A. 5:9.
B. 9:5.
C. 19:29.
D. 29:19.

[PP-DSE-MATHS 2-12]

53. If x and y are non-zero numbers such that

6x+ 35y _ _
3y—2x 7, then x:y =
A. 4:5.
B. 4:13
C. 5:4
D. 13:4

[2012-DSE-MATHS 2-9]

54. The actual area of a playground is 900 m%. If
the area of the playground on a map is
36 cm?, then the scale of the map is

A, 1:25.
B. 1:50.
C. 1:500.
D. 1:250000.

[2013-DSE-MATHS 2-12]

.. 4 7
55. It is given that 52 -7 " 9 where a, b

and ¢ are positive numbers. Which of the
following is true?

A. a<b<c
B. a<c<b
C. b<ac<c
D. b<c<a

[2014-DSE-MATHS 2-12]

56. Let a, b and ¢ be non-zero numbers. If a:c
=5:3 and b:c=3:2, then (@a+c):(b+0)

A, 7
B. 8:
C. 16:15.
D. 19:15.

W

[2015-DSE-MATHS 2-11]

57. If x and y are non-zero numbers such that
(By-4x):(2x+y) = 5:6, then x:y =

A. 7:8.

B. 8:29.
C. 9:32.
D. 13:34.

[2016-DSE-MATHS 2-11]

58. The cost of flour of brand X is $42/kg. If 3
kg of flour of brand X and 2 kg of flour of
brand Y are mixed so that the cost of the
mixture is $36/kg, find the cost of flour of
brand Y.

A. $27/kg
B. $30/kg
C. $32/kg
D. $39/kg

[2016-DSE-MATHS 2-13]

59. The scale of a map is 1:20000. If the area
of a zoo on the map is 4 cm’, then the
actual area of the zoo is

8x10* m?.

1.6 x 10° m”.

3.2x10° m’.

1 x10° m?.

TOwE»

[2017-DSE-MATHS 2-11]

60. Let 2.5 and ¢ be non-zero numbers. If 3a = 4b

and a:¢c = 2:5. thma’.ab =
b+3c
5
A, =
i3
B. =
30
¢ 5=
75
D. vy

[2013-D3SE-MATHS 2-1{]

61. The costs of tea of brand A and brand B are
$140'kg and $315kg respectively. If x kg of tea of
brand A and y kg of brand B are mixed so that the
cost of the mixture 15 $210%kg. then x:y =

A 23
B. 3:2
C. 4:9
D 94

[2019-DSE-MATHS 2-12]

62. The actual area of a golf courses 1s 0.75km?. If
the area of the course on a map is 300 cm®, then
the scale of the map 1s

A, 1:250

B. 1:5000

C. 1:62500

D. 1:25000000

{2020-DSE-MATHS 2-10]
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Direct & Inverse Variations 1
D. x o™
y
1
1. It is given that x oc ; If y increases by E. x mé
100%, then [1995-CE-MATHS 2-11]
: increases by 50%.
¢ increases by 75%. 6. It is given that y varies inversely as x’. If x

d gecreases Ey 3(5):? is increased by 100%, then y is
¢ decreases by 75%.

¢ decreases by 100%.
[1979-CE-MATHS 2-49]

mEORP>
N

A. increased by 800%.
B. increased by 700%.
C. decreased by 300%.
D. decreased by 87.5%.
E

2. y varies inversely as x*. If x is increased by decreased by 12.5%.
100%, then y is
[1999-CE-MATHS 2-45]

A. increased by 100%.
B. increased by 300%.
C. decreased by 25%. 7. It is given that y varies inversely as x. If x
D. decreased by 75%. is increased by 50%, then y is decreased by
E. decreased by 100%. A 3310/
[1988-CE-MATHS 2-39) ’ 370
B. 50%.
1 C 662%
3. Given that y o . If x is ‘increased by 25%, ’ 37
D. 100% .

find the percentage change in y.

Decreased by 20%
Decreased by 25%
Decreased by 80%
Increased by 20%
Increased by 25% Joint Variation

[1989-CE-MATHS 2-35]

[2002-CE-MATHS 2-15]

EEOwP

8. If x varies inversely as »* and y varies as \/;,

) o then x varies as
4. Let x vary inversely as \/3: If y is increased

by 69%, then x will be A, z.
A. increased by 23.1% (3 sig. fig.). B. 2.
B. increased by 30%. C z.
C. decreased by 23.1% (3 sig. fig.). D -]-
D. decreased by 30%. ‘

E. decreased by 76.9% (3 sig. fig.). E. 21_2

[1994-CE-MATHS 2-43]
[SP-CE-MATHS 2-18]

5. x and y are two variables. The table below

shows some values of x and their 9. If z varies directly as x and inversely as y,

corresponding values of y. then
A. = = a constant
2 3 6 12 "y .
16 4 1
- 30 B. % = a constant .
Which of the following may be a relation P
between x and y? C. ;)‘) = a constant .
i Z
A xoc\b_; D. =X = a constant.
B. x oy X
C. x o« == E. xyz = a constant.
\/.;' [1978-CE-MATHS 2-31]
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10. If z varies inversely as x and directly as y,

11.

12.

13.

Variations

then

A. xyz is a constant.

B. e is a constant.
y

C. }f is a constant.

Xz .
D. ? 18 a constant.

E. — is a constant.
Xy

[1989-CE-MATHS 2-9]

Suppose x varies directly as y* and inversely
as z. Find the percentage increase of x when
y is increased by 20% and z is decreased by
20%.

A. 15.2%
B. 20%
C. 50%
D. 72.8%
E. 80%

[1992-CE-MATHS 2-11]

The price of a cylindrical cake of radius » and
height & varies directly as the volume. If r=
5cm and h =4 cm, the price is $30. Find
the price when »=4 cm and %2 = 6 cm.

A, 825
B. $28.80
C. $31.50
D. $36
E. $54

[1993-CE-MATHS 2-14]

Suppose x varies directly as y and inversely as
z. When y=2 and z=3, x=7. When y =
6 and z=7, x=

SER N e
O

[1997-CE-MATHS 2-39]

14.

15.

16.

17.

A 2
3
¢ !
b 3
6 2

If x varies inversely as y and directly as 2,
then

X .
A. T~ is a constant.
yz

Xy .
B. ;7 is a constant.

xZ

C. ~— is a constant.
y
D. ; is a constant.

1 .
E. ; + 72 is a constant.

[1998-CE-MATHS 2-17]

y varies directly as x* and inversely as \/} If
y=1 when x=2 and z=9, find y when
x=1 and z = 4.

[2000-CE-MATHS 2-35]

Suppose z varies directly as ¥’ and inversely

as y. When x =4 and y=3, z=2. When
x=2and z=3, y=

Sow »
e B S 1

[2003-CE-MATHS 2-14]

If z varies directly as )* and inversely as x,
which of the following must be constant?
A. z

B.

0
CTNR VLIRS Y

[2005-CE-MATHS 2-14]
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18. It is given that x varies directly as y and
inversely as z>. If y is decreased by 10% and
z is increased by 20%, then x is decreased by

10% .
23.6%.
25%.
37.5%.

[2006-CE-MATHS 2-14]

Tawp

19. Suppose that y varies directly as x and
inversely as z2. If x and z are both decreased C.
by 20%, then y

A. is decreased by 17%.
B. is decreased by 20%.
C. is increased by 20%.
D. is increased by 25%.
[2008-CE-MATHS 2-14] ey
0
p. ”

20. It is given that z varies directly as x and

directly as ). If x is decreased by 20% and
y is increased by 15%, then z .
. is increased by 5.8%. .
. is decreased by 5.8%.
. is increased by 8%.
. is decreased by 8%.

A
B
C
D
[2010-CE-MATHS 2-16] 0 -
|
|
21. It is given that a varies directly as b and
inversely as ¢>. When b = 6 and ¢ = 3,
=-2. When a=-9 and ¢=4, b=
A S L
B. 36.
C. 48. —
D. 5%6. T
[2011-CE-MATHS 2-13] ' 0 X

[1990-CE-MATHS 2-43]

Partial Variation 1
23. Let y vary partly as < and partly as x. When

22. Which of the following graphs shows that y is o B B _25
partly constant and partly varies inversely as x? x=1, y=5 and when x=4, y=75". Find

, y when x = 2.
A

= o O W p
S [N R e

(0] [1991-CE-MATHS 2-9]
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24.

25.

26.

27.

28.

Variations

Suppose y is partly constant and partly varies
inversely as x. When x =1, y =7 and when
x=3, y=3. Find y when x = 2.

A. 25
B. 35
C. 4
D. 5
E. 65

[2001-CE-MATHS 2-29]

It is known that y varies partly as x and

partly as \/;c When x =1, y =4 and when
x=4, y=10. Find y when x = 16.

A. 28
B. 52
C. 80
D. 256

[2004-CE-MATHS 2-16]

It is given that y is partly constant and partly
varies directly as x. When x =2, y =17 and
when x =4, y = 11. Find the value of x

when y=35.
A. 3

B. 6

C. 8

D. 112

[2007-CE-MATHS 2-14]

It is known that f(x) varies partly as x and
partly as x> If f{1) =5 and f(2) = 16, then
f3) =

A. 21.
B. 27.
C. 33.
D. 57.

[2008-CE-MATHS 2-15]

It is given that y is partly constant and partly
varies inversely as x. When x =1, y = -1
and when x =2, y=1. Find the value of x
when y = 2.

A 4
B. 1
C. 25
D. 4

[2009-CE-MATHS 2-14]

HKDSE Problems

29.

30.

31.

32.

33.

It is given that z varies directly as x and
inversely as y. When x =3 and y =4, z=
18. When x=2 and z=8, y=

TOwp
O N W

[SP-DSE-MATHS 2-14]

If z varies directly as x and inversely as V2,
which of the following must be constant?

A. )72
B =
. xy2
C. %
D. ;2_2

[PP-DSE-MATHS 2-13]

It is given that y partly varies directly as X
and partly varies inversely as x. When x =1,
y =4 and when x = 2, y = 5. When
x==2,y=

A, -11.
B. 5.
C. 5.

D. 11.

[2012-DSE-MATHS 2-10]

It is given that z varies directly as x and

inversely as \/} If y is decreased by 64%
and z is increased by 25%, then x

is increased by 20%.
is increased by 80%.
is decreased by 25%.
is decreased by 75%.
[2013-DSE-MATHS 2-13]

CTOR»

If z varies inversely as x and directly as the
cube of y, which of the following must be
constant ?

A 0z

B. 17
3

c. &
Xz

1).;%;

[2014-DSE-MATHS 2-13]
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34.

35.

36.

e}
el

It is given that z varies as x° and y*. When
=2 and y=1, z=14. When x =3 and
y=_2’z=

A. -189.
B. -126.
C. 126.
D. 189.

[2015-DSE-MATHS 2-12]

It is given that z varies directly as \/J_r and
inversely as y. If x is decreased by 36% and
y is increased by 60%, then z

is increased by 24%.
is increased by 28%.
is decreased by 40%.
is decreased by 50%.
[2016-DSE-MATHS 2-12]

gOwy

It is given that y is the sum of two parts,
one part is a constant and the other part
varies as x>. When x =1, y=7 and when x

- 2 .
y=13. If x=3, then y =

A. 19.

B. 20.

C. 23.

D. 47.

[2017-DSE-MATHS 2-12]

If w varies directly as the square root of # and
mversely as the square of v. which of the following
must be constant?

A ufew®
B. uv*w?
l:'“’:
ud

4.2
Y
D. ——

u
[2018-DSE-MATHS 2-11]

. It 15 given that = varies directly as the square of x

and mversely as the square root of ¥ If x 1s
decreased by 40% and v 1s increased by 44%.
then =

A.  1sdecreased by 70%
B. 1s mcreased by 70%
€. 1sdecreased by 76%
D

1s mncreased by 76%
[2019-DSE-MATHS 2-13]

39. It is given that w varies as the cube of u and the

square root of v. Whenu=2andv=4,w=28.
Whenu =4andvr =9.w=

A 9

B. 324

C. 384

D 729

[2020-DSE-MATHS 2-11]

Past Paper Review (Multiple Choice)

P. 106



HKDSE MATHS RYVi&l

General Sequences

1.

General Sequences

+
ﬂu’ what

n+2
is the ratio of the (n—1)th term to the
(n+1)th term?

nin-1)n+3): (n+1*(n+2)
nn-1)n+2):(n+3)
(n+1)’(n+2): n(n—1)(n+3)
n+3):n(n-Dn+2)
None of the above

[1972-CE-MATHS B1-16]

If the nth term of a series is

HEORP

In the figure, the Ist pattern consists of 3
dots. For any positive integer n, the (n+1)th
pattern is formed by adding (2n + 3) dots to
the nth pattern. Find the number of dots in
the 6th pattern.

ooe
e e

co > 000 > (oo =
eee ceoo

A. 35

B. 37

C. 48

D. 50

[2006-CE-MATHS 2-12]

In the figure, the Ist pattern consists of 4
dots. For any positive integer n, the (n+1)th
pattern is formed by adding 4 dots to the nth
pattern. Find the number of dots in the 9th
pattern.

P eoo0 :oog

oo[:i>e °:>o o':>
eee o000

A. 36

B. 40

C. 8l

D. 100

[2007-CE-MATHS 2-9]

In the figure, the 1st pattern consists of 10
dots. For any positive integer n, the (n+1)th
pattern is formed by adding (2n +5) dots to
the nth pattern. Find the number of dots in
the 7th pattern.

ooo0 o000 o000
coo [ csse [ cesee =
° eewoeo oo o00

° o000

-]

A. 50
B. 65
C. 82
D. 101

[2008-CE-MATHS 2-11]

. In the following sequence, the Ist term, the

2nd term and the 3rd term are 1, 2 and 3
respectively. For any positive integer n, the
(n+3)th term is the sum of the (n+2)th term,
the (n+1)th term and the nth term. Find the
9th term of the sequence.

1, 2, 3, 6, 11, ...
A. 51
B. 68
C. 125
D. 230

[2009-CE-MATHS 2-12]

. If the sum of the first n terms of a sequence

is n?+2n, then the 5th term of the sequence

A

B. 11.

C. 13.

D. 35.

[2009-CE-MATHS 2-42]

. Which of the following may represent the nth

term of the sequence O, ;—1, %, :6%’ %,....?
A. (—1)":"11

B. (—1)~:";

C. (53

D. (-1 :;;

[2010-CE-MATHS 2-12]

. In the figure, the Ist pattern consists of 4

dots. For any positive integer n, the (n+1)th
pattern is formed by adding 3 dots to the nth
pattern. Find the number of dots in the 8th
pattern.

] (<]
<] (=]
e > 00 = o0 =
eeo o060
A 22
B. 25
C. 28
D. 31

[2011-CE-MATHS 2-9]

HKDSE Problems

9. Let a, be the nth term of a sequence. If

a, =4, ay=5 and q,, = a, + a,, for any
positive integer n, then a,, =

Past Paper Review (Multiple Choice)
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10.

11.

12.

13.

General Sequences

A. 13.

B. 157.
C. 254.
D. 411.

[SP-DSE-MATHS 2-11]

In the figure, the lst pattern consists of 1 dot.
For any positive integer », the (n+1)th pattern
is formed by adding »n dots to the nth pattern.
Find the number of dots in the 8th pattern.

. =D .o;,’:)’.: = ee D
coee

A, 22

B. 29

C. 36

D. 37

[2012-DSE-MATHS 2-12]

Let a, be the nth term of a sequence. If
a,=17, a,=63 and a,, = a,, +a, for any
positive integer n, then a; =

n+l

A, 56.
B. 70.
C. 91.
D. 119.
[2014-DSE-MATHS 2-14]
In the figure, the I1st pattern consists of 5

dots. For any positive integer n, the (n+1)th
pattern is formed by adding 4 dots to the nth
pattern. Find the number of dots in the 6th
pattern.

o °
¢ ® -]
200 [T > 00000 L) 0006600 >
L G e
® 4
o
A, 21
B. 25
C. 29
D. 33
[2015-DSE-MATHS 2-13]
In the figure, the Ist pattern consists of 9

dots. For any positive integer n, the (n+1)th
pattern is formed by adding 5 dots to the nth
pattern. Find the number of dots in the 7th
pattern.

.o ces ssees
A 29
B. 34
C. 39
D. 44

[2016-DSE-MATHS 2-14]

14. In the figure, the 1st pattern consists of 1 dot.

15

16

For any positive integer n, the (n+1)th pattern
is formed by adding (2n+2) dots to the nth
pattern. Find the number of dots in the 7th
pattern.

A 29
B. 34
C. 39
D. 44

[2017-DSE-MATHS 2-13]

Let @, be the nth term of a sequence. If az = 21.
@y = 89 and @42 = @, + @y, for any positive
mnteger n. then-a; =
A, 8
B. 13
C. 34
D. 55

[2018-DSE-MATHS 2-12]

In the figure, the 1st pattern consists of 6 dots. For

any positive integer n, the (n + 1jth pattern 1s
formed by adding 4 dots to the nth pattern. Find
the number of dots in the 9th pattern.

° .
-
L Ly esom e o=t coero ke
b4 *
° *
A, 30
B. 34
C. 38
D. 42

[2019-DSE-MATHS 2-14]

7. In the figure. the Ist pattern consists of 3 dots. For

any positive mteger n. the (n+ 1)th pattern 15
formed by adding (2n + 1) dots to the nth pattem.
Find the number of dots i the 7th pattern.

. o %8

e P PR

e ety % & b { > L f—
er s oo

A 15
B. 27
C. 38
D. 51

[2020-DSE-MATHS 2-12]
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Basic Concepts

L.

Arithmetic Sequences

Which of the following is/are in arithmetic
progression ?
(1) 0.2, 0.22, 0.222, 0.2222
1 2
2 1,13, 13, 2
(3) 19 _23 3v —4

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

="EOwE

[SP-CE-MATHS 2-17]

Three distinct numbers x, y and z are in
arithmetic progression. Which of the following
is/are also in arithmetic progression?

(1) x+10, y+10, z+ 10
(2) 10x, 10y, 10z
G) 2,7

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)
None of (1), (2) and (3)
[1985-CE-MATHS 2-39]

mEOWp

. If the common difference of the A.P. a,, a,,

ay, ... is d, then the common difference of the
AP. 2a,+3, 2a,+3, 2a,+3, ... is

A, 2.
B. 3.
C. d.
D. 2.
E. 2d+3.

[1996-CE-MATHS 2-42]

If a b, ¢, d are consecutive terms of an
arithmetic sequence, which of the following
must be true?

(1) b-a=d-c

(2) d, ¢, b, a are consecutive terms of an
arithmetic sequence

(3) a<b<c<d

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

"EORP

[1998-CE-MATHS 2-13]

5. Let a, b and c be positive integers. Which of
the following must be arithmetic sequences?
(1) a+10, 2a+7, 3a+4, 4a+1
(2) 8 -1, 8°-2,8%-3 8% _4
(3) logc?, logc®, logc®, log '

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2008-CE-MATHS 2-43]

General Term of Arithmetic Sequences

6. The nth term of an arithmetic progression is
given by (3n+c) where ¢ is a constant. If
the Ist term of the progression is —4, what is

the 5th term?
A, 22
B. 16
C. 14
D. 11
E. 8

[1977-CE-MATHS 2-19]

7. The first and the second terms of an
arithmetic progression are (13a — 2b) and
(11a + b) respectively. What is the eighth
term ?

A. -a+ 19

—3a + 22b

a+ 16b

8a + 8b

None of the above

2o 0w

[1979-CE-MATHS 2-50]

8. The first term of an arithmetic progression is
6 and its tenth term is three times its second
term. The common difference is

A. 18.
B. 4.
C. 3.
D. 2
E. 1

[1980-CE-MATHS 2-11]
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10.

11.

12.

13.

14.

Arithmetic Sequences

The n-th term of the arithmetic progression
2, 6, 10, 14, ...

20’ .
4n .
4n - 2.
4n + 2.
6—4n.

S AR 3'S

[1981-CE-MATHS 2-11]

The sixth term and the eleventh term of an

arithmetic ~ progression are 10 and 30
respectively. The first term is

A, -14.

B. -10.

C. 10.

D. 50.

E. 54.

[1983-CE-MATHS 2-9]

p. g, r,s are in AP. If p+q = 8 and
r+ s = 20, then the common difference is

HEOWp
—_— -0 N\ AW

[1988-CE-MATHS 2-38]

Find the n-th term of the A.P. 4,2, 0, -2, ....

A. 2+ 2n
B. 4-2n
C. 4+2n
D. 6-2n
E. (5-nn
[1996-CE-MATHS 2-12]
The 1Ist and 10th terms of an arithmetic

sequence are 2 and 29 respectively. The 20th

term of the sequence is

A. 56.

B. 58.

C. 59.

D. 60.

E. 62.

[2000-CE-MATHS 2-15]

The first negative term in the arithmetic
sequence 2006, 1998, 1990, ... is

A. -8.

B. -6.

C. 4.

D. -2.

[2006-CE-MATHS 2-42]

Arithmetic Mean

15.

16.

17.

18.

19.

If log,,x, log,,y, log,z are in A.P., then

xtz
A y=10"

x+tz
B. y= 2
C. y»=x+z
D. )’ = xz.
E. y= 10V,

[1987-CE-MATHS 2-11]

If 10 arithmetic means are inserted between a
and b, then the last one is

A 10a + b
: 11
9a + b
B. 10
10(b —a)
C. 1 .
a+9b
D. 10
a+ 10b
E. THE

[1989-CE-MATHS 2-34]

Let a, x, x,, b and a, y,, y,, y3, b be two

. : . X, =X
arithmetic progressions. ——— =
Y3=Y,

A.

<o =R T =~
EN TV N ] F N N [

[1990-CE-MATHS 2-38]

If 3,a,b,c, 23 are in AP, then a+b+c =

A. 13.
B. 26.
C. 33.
D. 39.
E. 65.

[1993-CE-MATHS 2-10]

If four arithmetic means are inserted between
12 and 27, then the sum of the four
arithmetic means is

A. 78.
B. 90.
C. 105.
D. 117.
[2005-CE-MATHS 2-42]
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Summation of Arithmetic Sequences

Arithmetic Sequences

20. An arithmetic progression consists of 10 terms.

21.

22.

23.

24,

The first term is 4. The sum of the 10 terms
is 130. What is the last term?

A. 13
B. 14
C. 17
D. 22
E. 23

[1978-CE-MATHS 2-24]

The sum of the first » terms of the arithmetic
progression

3,5, 17, ..

is
A, n*.
B. n*-1.
C. n*+n.
D. n’+2n.

1
E. E(n2 +n).

[1979-CE-MATHS 2-11]

The sum of the first five
arithmetic progression is 15.
term is 7, the first term is

terms of an
If the fourth

A. 5.
B. -3.
C. -1.
D. 1.

E. 10.

[1981-CE-MATHS 2-34]

$9000 is divided among 4, B and C. A4’s
share, B’s share and C’s share, in that order,
form an arithmetic progression. If B’s share is
three times A’s share, how much does C get?

A. $1500
B. $3000
C. $4500
D. $5000
E. $6000

[1982-CE-MATHS 2-35]

In an arithmetic progression, the first term is
3 and the common difference is 2. If the sum
of the first n terms of the arithmetic
progression is 143, then n =

A. 10.
B. 11.
C. 12.
D. 13.
E. 14.

[1983-CE-MATHS 2-38]

25.

26.

27.

28.

29.

The sum of the first ten terms of an
arithmetic progression is 120. If the common
difference is 4, then the first term is

A, -12.
B. -6.
C. 2.
D. 2.
E. 6.
[1984-CE-MATHS 2-8]
If the five interior angles of a convex

pentagon form an AP. with a common
difference of 10° then the smallest interior
angle of the pentagon is

A, 52°.
B. 72°.
C. 88°.
D. 98°.
E. 108°.

[1986-CE-MATHS 2-43]

If the sum to n terms.of an A.P. is »n°+ 3n,
find the 7th term of the A.P.

A. 16
B. 18
C. 54
D. 70
E. It cannot be found.

[1991-CE-MATHS 2-40]

If the product of the first n terms of the
sequence

10, 10%, 10%, ..., 107, ...
exceeds 10°°, find the minimum value of n.

A. 9

B. 10
C. 11
D. 12
E. 56

[1994-CE-MATHS 2-41]

In an A.P., the sum of the first 2 terms is 3
and the sum of the first 3 terms is 2. The
common difference is

A, -7,

B.
C.
D

=
W Wl —

[1995-CE-MATHS 2-42]
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30.

31.

32.

33.

34.

35.

Arithmetic Sequences

The n-th term of an arithmetic sequence is
3 + 2n. Find the sum of the first 50 terms of
the sequence.

103

2575
2700
2750
5400

HEORP

[1997-CE-MATHS 2-35]

The n-th term of an arithmetic sequence is
2 + 5n. Find the sum of the first 100 terms
of the sequence.

502

12 450
25200
25450
25700

H=EORp

[1999-CE-MATHS 2-10]

The sum of the first n terms of an arithmetic
sequence is n°. Find the 10th term of the
sequence.

A. 19
B. 21
C. 28
D. 31
E 100
[2001-CE-MATHS 2-14]

The 10th term of an arithmetic sequence is 29
and the sum of the first 10 terms is 155. The
2nd term of the sequence is

A 2.
B. 4.7.
C. 5.
D. 43.

[2002-CE-MATHS 2-11]

Let a, be the nth term of an arithmetic

sequence. If @ = 10 and a, = 13, then
ay tay Tt ay =

A. 765.

B. 835.

C. 865.

D. 1605.

[2004-CE-MATHS 2-11]

Let a, be the nth term of an arithmetic

sequence. If ¢, = a, -6 and a ta,+..+
a,; = 1624, then a, =

A. -52.

B. -26.

C. -23.

D. 139.

[2007-CE-MATHS 2-44]

36.

If the 3rd term and the 12th term of an
arithmetic sequence are 42 and 6 respectively,
then the sum of the first n terms of the
sequence is

A. 28n + 2n°.
B. 32n+2n°.
C. 52n-2n".
D. 56n —2n*.

[2011-CE-MATHS 2-44]

HKDSE Problems

37.

38.

39.

40.

If the 3rd term and the 6th term of an
arithmetic sequence are 18 and —6 respectively,
then the 2nd term of the sequence is

A. 8.
B. 10.
C. 26.
D. 34.
[SP-DSE-MATHS 2-36]

The nth term of a sequence is 2n + 3. If the
sum of the first m terms of the sequence is
less than 3000, then the greatest value of m is

A, 52.
B. 53.
C. 56.
D. 57.

[PP-DSE-MATHS 2-35]

Let a, be the nth term of an arithmetic
sequence. If a3 =26 and a,; = 61, which of
the following are true?

(1) a,<0
(2 a-a, <0
(3) a,ta,+tayt..tay=>0

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

AR e

[2012-DSE-MATHS 2-37]

The nth term of a sequence is 2n —19.

Which of the following is/are true?

(1) 25 is a term of the sequence.

(2) The sequence has 10 negative terms.

(3) The sum of the first n terms of the
sequence is n® — 18n.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

AW

[2013-DSE-MATHS 2-38]
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41.

42.

Arithmetic Sequences

Which of the following are arithmetic
sequences ?

(1) 7[30 ”45 7[60
(2) 30z, 457, 607
() 7-30, 7—45, 7-60

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2017-DSE-MATHS 2-36)

If the sum of the first » terms of a sequence is
6n? — n, which of the following is‘are true?

L 22 is a term of the sequence.
II.  The 1st term of the sequence is 5.
III. The sequence is a geometric sequence.

A. Tlonly

B. IIonly

C. TandIIonly
D. HandIIonly

[2018-DSE-MATHS 2-35}

. If @ > 0. which of the following are arithmefic

sequence?

L loga~% loga,loga®
IL 8 —4a,9 —5a,10 — 6a
III.  cos(90 — a) % cos 90°,cos(90 + a)®

A. TandIIonly
B. TandIII only
C. ITandIII only
D. I IHandII
[2020-DSE-MATHS 2-35]
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1.

Geometric Sequences

If x # 0, which of the following is/are
geometric progressions ?

1) x, ¥ X, x*
2) x, 2x, 3x, 4x
3) «x, 22, 1, =x*

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEOWP

[1982-CE-MATHS 2-37]

. Which of the following must be geometric

progression(s) ?

(1) log,,3, log,,9, log,,27, log,,81
(2) 0.9, 0.99, 0.999, 0.9999
3 1,-3,9, -27

A. (1) only
B. (3) only
C. (1) and (3) only
D. (1) and (2) only
E. (1), (2) and (3)
(1984-CE-MATHS 2-38]
el . .
o B o arein geometric progression, then

which of the following is true?
A. b =ac
B. - =

ac

atc
C. b= >

atc
D. b= 2ac

2ac
E. b= Ztec

[1985-CE-MATHS 2-38]

Which of the following is a G.P./are G.P.s?

(1) 5, 0.5, 0.05, 0.005, 0.0005

(2) logs5, log 50, log 500, log 5000,
log 50000

(3) 5, 5sin70° 5(sin 70°?, 5(sin 70°),
5(sin 70°)*

(1) only
(2) only
(3) only
(1) and (3) only
(1), (2) and (3)

mEOwp

[1988-CE-MATHS 2-9]

5. Let x, y, z are in GP, which of the

following must be true?

(1) x+3, y+3, z+3 are in G.P.
(2) 3x, 3y, 3z are in G.P.
(3) %, ), 22 are in G.P.

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

=EOEp

[1991-CE-MATHS 2-41]

6. a, b, ¢, d are 4 consecutive terms of a
geometric sequence. Which of the following
~must be true?

(1) »* = ac
@ 2-1

3)

1S

|

C

G

(2) only

(1) and (2) only
(1) and (3) only

(2) and (3) only
(1), (2) and (3)

ESTN ENURRN]

mEOREP

[1997-CE-MATHS 2-37]

7. Which of the following could be a geometric
sequence/ geometric sequences ?

1) 3,33 35,37, .
(2) 9, 99, 999, 9999, ...
(3) 10, =100, 1000, —10000, ...

(3) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

STt h

[2000-CE-MATHS 2-16]

General Term of Geometric Sequences

8. If 1, 1+ 2k 1+ k are in geometric
progression and k # 0, then the common ratio
of the progression is

A 2
. _2‘
3
B. -7
1
C. -3
p. L
. 3
5
E. 3.

[1977-CE-MATHS 2-35]
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9.

10.

11.

12.

13.

Geometric Sequences

The n-th term of the geometric progression

3,6, 12, 24, ...
is
A. 3x2n.
B. 3x2(n-1).
C. 3x2".
D. 3x2"'.

3

E. P

[1979-CE-MATHS 2-12]

The 2n-th term of the geometric progression,
8, —4,2,-1,.., is

1

A. o3 -
C.
D. 3
E. 5

[1980-CE-MATHS 2-31]

The second term and the fifth term of a

. . 1
geometric  progression are -—12 and 40 2

respectively. The first term is
1

A. 12.
B. 6.
C. 8.
D. 15.
E. 18.

[1985-CE-MATHS 2-10]

Given that x # 0 and —x, x, 3x? are in GP.,
find x.

A -1

1
B. -3
C. \3

1
D. 3
E. |

[1987-CE-MATHS 2-5]

Find the (2n)th term of the G.P. —l 1, =2,

2’
4, ...
A, 228
B. 2™
c. 27

14.

15.

16.

17.

D 22"—2
E _227! -2
[1992-CE-MATHS 2-42]

. o1
The nth term of a geometric sequence is —>n -

Find the first term and the common ratio.

first term  common ratio

L o !
T
c 4
b 1
E. 1 —%

[2001-CE-MATHS 2-15]

If the 2nd term and the 5th term of a
geometric  sequence are -3 and - 192
respectively, then the common ratio of the
sequence is

COowE»
** L&

[2005-CE-MATHS 2-11]

If a-6, a, a+ 5 is a geometric sequence,
then the common ratio of the sequence is

A, -30.
5
B. 6
6
C. 5
D. 6.

[2008-CE-MATHS 2-44]

The product of the 1st term and the 2nd term
of a geometric sequence is 18 while the
product of the 3rd term and the 4th term of
the sequence is 288. The product of the 4th
term and the 5th term of the sequence is

A. 576.
B. 864.
C. 1152.
D. 5184.

[2011-CE-MATHS 2-45]
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Geometric Mean

18.

19.

20.

21.

Geometric Sequences

The geometric mean of two numbers is 2. If
one number is —16, then the other number is

A. 4.
B. 8.
C. -32.
1
D. -7
1
E. -3

[SP-CE-MATHS 2-15]

If the geometric mean of two positive numbers
a and b is 10, then loga + logh =

1
A. 7
B. 1.
C. 2.
D. 10.
E. 100.

[1995-CE-MATHS 2-43]

If the geometric mean of two positive numbers
a arid b is 100, then the arithmetic mean of
loga and logb is

| r—

TOF »
— N e N

[2002-CE-MATHS 2-43]

If 81, a, b, 3 is a geometric sequence, then
b—a-=

A. -18.
B. 18.
C. -26.
D. 26.

[2004-CE-MATHS 2-44]

Summation of Geometric Sequences

22.

If a#=1, then 1+d*+a*+..+d" =
l_a'.’n
A T
1-a”"
B. 1-a2-
1_a2n+l
c l-a
1_a2n+l
o 1 —a?
1_a2n+2
E. 1 -a?

[1984-CE-MATHS 2-37]

23. The sum of the 4th term and the Sth term of
a geometric sequence is —4. If the sum of the
first two terms is 32, find the first term of
the sequence.

A. -6

-1

B. 5

C. 19

D. 64

[2003-CE-MATHS 2-10]

24. Let a, be the nth term of a geometric
sequence. If a, =32 and a, = 8, which of

the following must be true?

1 a >

0

2) a -a, >0
3) aytay+a,+..tay,>0

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

[2009-CE-MATHS 2-43]

25. The sum of the first 2 terms of a geometric

sequence is 8 and the 3rd term of the

sequence is 18. Find the Ist term of the

sequence.

A 2

B. 3

C. 2or 32

D. 3 or 32

[2010-CE-MATHS 2-44]

Summation to Infinity

26. The first

term of an infinite geometric

progression is —15 and the second term is 10.
What is the sum of all the positive terms?

A. 6
B. 9
C. 18
D. 30
E. 45

[1978-CE-MATHS 2-44]

27. The common ratio of a geometric progression

is 7. If the progression could be summed to
infinity, then

A. r>0.

B. r>1.

C. r>-1.

D. -1<r<l.

E. -1<r<1.

[1979-CE-MATHS 2-51]
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Geometric Sequences

28. Which of the following can be summed to
infinity?

(1) The arithmetic progression 4, 3, 2, 1, ....
(2) The geometric progression 27,9, 3, 1, ....

(3) The geometric progression 16, -8, 4,
-2,
A. (2) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[1981-CE-MATHS 2-35)
29. 1, -0.1, 0.01, -0.001, .. is a geometric
progression. What is its sum to infinity?
A. 0
B. 1
C. 099
10
D. 1
10
E. 9

[1982-CE-MATHS 2-36]

30.
-
— 1 — <« % -
The figure shows an infinite number of
squares. The length of a side of the first

square is 1. The side of each subsequent
square is equal to half of the side of the
preceding one. Find the sum of the areas of
the infinite number of squares.

A 4
B. 2

5
C 3

3
D. 3
g 2
"3

[1986-CE-MATHS 2-7]

2

31. If the sum to infinity of the G.P. 1, -, 7,
2
-3, ... is 5, find the fourth term.
A L
716
1
B. -3
1
C. 16

32.

33.

34.

ol 0o |m

[1989-CE-MATHS 2-39]

Let a>b>0.
the Ist and 2nd
progression,  the
progression is

1

terms of a

sum to

A.

o

Q

Q

B.

.__
8
S

S

o
|
Q

i
(¥}

Q
+
o

S

S
|
o

If @ and b are respectively
geometric
infinity of the

[1990-CE-MATHS 2-6]

81
If the sum to infinity of a G.P. is Y

second term is -9, the common ratio is

A -1—
. _3.
1
B. 3
4
C. -3
b 4
-3
4
E. -9

and its

[1994-CE-MATHS 2-12]

The sum to infinity of a G.P. is 2.

3 ,
first term is 5 find the common ratio.

A L
T2
B 1
" T4

1
C. g

1
D. 3

3
E. 3

If the

[1996-CE-MATHS 2-13]
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35.

36.

37.

38.

Geometric Sequences

The first term of a geometric sequence is a.

3
If the sum to infinity of the sequence is 29

then its common ratio is

A
B L
¢ L
o L
e 2

[1997-CE-MATHS 2-36]

Find the sum to infinity of the geometric

1 1 1

sequence -1, T o P where x > 1.

-1
A

=
s

B.

= | =
— It

U

=
= +
—

=
+
—

[1998-CE-MATHS 2-43]

The sum of the first two terms of a geometric
sequence is 3 and the sum to infinity of the
sequence is 4. Find the common ratio of the
sequence.

A L
5. L
c |
b, -
E. —% or‘;'

[1999-CE-MATHS 2-44]

The sum of all the positive terms in the
geometric sequence 4, -2, 1, ... is
A. 8.
8
B. 3
16
C. 3 -
16
D. 5 -

[2007-CE-MATHS 2-45]

Relationships with Arithmetic Sequences

39.

40.

41.

Three positive numbers a, b and ¢ are in
geometric progression. Which of the following
are true?

1 1 1 .
(1) 20 b o A€ in geometric progression.

(2) &, b*, ¢* are in geometric progression.
(3) loga, _logwb, log,, ¢ are in arithmetic
progression.

(1) and (2) only

(1) and (3) only

(2) and (3) only

(1), (2) and (3)

None of them

SR

[1983-CE-MATHS 2-39]

If the quadratic equation ax’ —2bx + ¢ = 0
has two equal roots, which of the following is
/are true?

(1) a, b, ¢ form an arithmetic progression.

(2) a, b, ¢ form a geometric progression.

(3) Both roots are g.

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

mEa P

[1992-CE-MATHS 2-35]

Given that the positive numbers p, g, r, s are
in G.P., which of the following must be true?

(1) kp, kq, kr, ks are in G.P., where k is a
non-zero constant.

2) o, a d, & are in GP., where a is a
positive constant.

(3) logp, loggq, logr, logs are in A.P.

(1) only
(2) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

mE 0w

[1993-CE-MATHS 2-37]
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42.

43.

Geometric Sequences

Let a, b and ¢ be positive integers. If

b = \/;:, which of the following must be
true?

(1) log &% log b* log c*
sequence.

is an arithmetic

(2) &, b, & is a geometric sequence.
(3) 4% 4% 4° is a geometric sequence.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOF»

[2006-CE-MATHS 2-43]

If h, 5, k are the first 3 terms of an
arithmetic sequence and A, 4, k are the first 3
terms of a geometric sequence, then A% + k> =

A. 36.
B. 68.
C. 84.
D. 100.

[2010-CE-MATHS 2-43]

HKDSE Problems

44.

45.

If m > 1, which of the following are
geometric sequences ?

(1) 2m’ 22m’ 23m, 24m
(2) m, 2m?, 3m*, 4m®
(3) logm, logm®, log m*, log m®

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOFP

[2014-DSE-MATHS 2-37)

Let x, be the nth term of a geometric
sequence. If x, = 216 and xg = 96, which of
the following must be true?

(1) x, =729
@ =>1

Xq
3) x,+x,+x4+...+x,, <2015

A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
[2015-DSE-MATHS 2-37]

46.

47.

Let a, be the nth term of a geometric
sequence. If a, =21 and a, = 189, which of

the following must be true?

(1) The common ratio of the sequence is less
than 1.

(2) Some of the terms of the sequence are
irrational numbers.

(3) The sum of the first 99 terms of the
sequence is greater than 3 x 10%.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

TOwP

[2016-DSE-MATHS 2-36]

The sum of the 2nd term and the 5th term of a
geometric sequence is 9 while the sum of the 7th
term and the 10th term of the sequence is 288.
Find the 20th term of the sequence.

A. 65536

B. 131072
C. 262144
D. 524288

[2019-DSE-MATHS 2-36]
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Basic Concepts

1.

Linear Inequalities

If p, g r € N, which of the following
statements is true?

A. If p>q and g >r, then r = p.

B. If p>¢q and g =r, then r <p.

C. If p=g and g <vr, then r <p.

D. If p<g and g <r, then r <p.

E. If p<g and g =r, then r <p.
[1972-CE-MATHS B1-13]

If 0<x <1, then of the four numbers x, x,

1

: and \/;;, which is the largest and which is

the smallest?

A. x largest, x> smallest
1

B. T largest, ‘\/-).C smallest
1

C. - largest, x* smallest

D. \/; largest, x smallest
E. \/; largest, x* smallest
[1977-CE-MATHS 2-9]

1
If 0<x<1, which of x, x% ;\];c is the

smallest? Which is the largest?

A. +[x is the smallest, x is the largest

1
B. ; is the smallest, x is the largest
. 1 .
C. x is the smallest, ; is the largest

1
D. x? is the smallest, z is the largest

E. 2 is the smallest, \[x is the largest
[1980-CE-MATHS 2-34]

If x and y are real numbers, what is the
minimum value of the expression (x+y)* — 172

A, -5
B. -1
C. 0
D. 3
E. It cannot be determined

[1980-CE-MATHS 2-38]

. a, b and k are real numbers. If £ >0 and

a > b, which of the following must be true?

(1) & > »
2) -a<-b
(3) ka > kb

(2) only
(3) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEOWp

[1982-CE-MATHS 2-34]

. If a and b are non-zero real numbers and

a > b, which of the following must be true?

1) o > »
11
@ 5>%

(3) & > b

A. (2) only
B. (3) only
C. (1) and (2) -only
D. (2) and (3) only,
E. (1) and (3) only
[1984-CE-MATHS 2-35]

. If a>0 and b <0, which of the following

is / are negative?
(1)
2

+
QIS O
SR

3)

=[], =18 ” 1=

(1) only
(3) only
(1) and (2) only
(1) and (3) only
(2) and (3) only

SIS S

[1986-CE-MATHS 2-36]

. If 2<x<3 and 3 <y <4, then the range

of values of ;—) is

A LoE 3
2 Ty 4
B. %<§<L
C.§<§<%
D. §<§51
E.%<§<%

[1986-CE-MATHS 2-37]
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9. If x and y are integers with x > y, which of

10.

11.

12.

Linear Inequalities

the following is/ are true?

1) >y

1 1
@ 1 <3

(3) 10*>10”
A. (3) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[1987-CE-MATHS 2-36]

If 3x > -2y and y <0, then

A. §>-%.
B. §>§
C. §<§
D. J’—j>-§.
E. §<-§.

[1989-CE-MATHS 2-7]

If a <b <0, which of the following must be
true?

A —-a<-b
B 2—‘ <1

C. &<
D. 10°< 10°
E. a'<b!

[1990-CE-MATHS 2-36]

If x <0<y, then which one of the following
must be positive?

A, x+y

A

y—-x

Xy

Y

X

= FOWF

[1991-CE-MATHS 2-37]

13.

14.

15.

16.

If a<b <0, then which of the following
must be true?

1) & <¥p
(2) ab < d*
1 1
® 4%
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1) and (3) only

[1997-CE-MATHS 2-33)

If a> b, which of the following must be
true?

(1) —a<-b

2) a+b>0b

(3) & >¥

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. (1), (2) and (3)

[2001-CE-MATHS 2-38)]

If @ and b are real numbers such that ab > 0,
which of the following must be true?

1 3 >0

2) a+b>0
(3) &+b >0

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TPOwp

[2010-CE-MATHS 2-11]

If x and y are non-zero numbers with x <y,
which of the following must be true?

1 —=x>-y

1 1
@ 2>7
B ¥ <y
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[2011-CE-MATHS 2-4]
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Linear Inequalities

Linear Inequalities

17. Which of the following
equivalent to 2m — 5n < 9?
-2
A, n< 2 3 =

2m -9
B. n< 3
C. n< 2m + 9
5
2m -9
D. n> mS
2m + 9
E. n> 5

inequalities  is

[1977-CE-MATHS 2-33]

18. If a-3b < 5, then

A. b<5;a.
B. b<a;5.
c o<
D b>a;5.
E b>“;5_

[SP-

19. 3x — 2y > 6 is equivalent to

A. y>%x+3.
B. y>§x—3.
C. y<%x+3
D. y<%x—3

3
E. y<3—2x.

CE-MATHS 2-8]

[1978-CE-MATHS 2-16]

20. Which of the following
y>2+5x+4y?
2 + 5x
Ay > 3
2 + 5x
B. y< 3
2 + 5x
C. y>- 3
2 + 5x
D. y<- 3
2+
E y> 55x

is equivalent to

[1979-CE-MATHS 2-22]

21.

22.

23.

24.

25.

26.

2y —3 >4y + 2x + 5 is equivalent to

SR 2s

Let

y
y
y>-x-4.
y
y

>x+ 4.
<x+4.

<-x-4.

>x+ 1.
[1981-CE-MATHS 2-10]

a > 2. The inequality 2x —2a < ax + 3a

is equivalent to

A.

B.

C.

D.

E.

Ta
X>2_a.
Ta
x<2_a.
—3a
x>2_a.
—3a
x<2_a.
Ta_
2-a’

X >

[1982-CE-MATHS 2-32]

2x —3a -4 > 3x + 5a + 6 is equivalent to

A.

B.
C.
D

E.

V

-8a - 10.
2a - 10.
—8a - 10.

1
$Qa+2).

X
X
X

ANV

o
A

=
vV

1
sQ2a+2).
[1983-CE-MATHS 2-8]

Solve the inequality xlog,,0.1 > log,, 10.

=EAOFRP

-

€

COF P

Sowp

x> -1
x> 1
x > 100
x <1
x <-1
[1987-CE-MATHS 2-37)

solution of 2(3-x) > —4 is

x<5.
x>5.
x<10.
x>10.
[2005-CE-MATHS 2-9]

solution of 15 = 4(x+2) -1 is

x<-2.
x<2.
x=-2.
x=2.
[2007-CE-MATHS 2-6]
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27.

28.

Linear Inequalities

If x is a positive integer satisfying the
inequality x — 5 < 1 —x, then the least value
of x is

0.

SOomp

1.

2.

3
[2009-CE-MATHS 2-9]

The solution of 2(1-x)+5 > 17 is

A, x<-5.
B. x>-5.
C. x<-12.
D. x>-12.

[2011-CE-MATHS 2-5]

Compound Linear Inequalities

29.

30.

31.

Find the wvalues of 'x which satisfy both

2x—-16"
—-x <4 and 3 > -2,
A. 4<x<5
B. x<-+4
C. x>+4
D. x<5
E. x>5
[1995-CE-MATHS 2-9]
Solve 1 < 3x+4 < 10.
A, 2<x<l1
B. -1<x<2
C. x<-2orx>1
D. x<-1or x>2
E. no solution
[1996-CE-MATHS 2-7]

Find the wvalues of x which satisfy both
x+3>0 and 2x < 1.
A. x>-3

1
B. x> —5
C. x>3
D 3<x< 1

[2000-CE-MATHS 2-6]

32. The solution of x>1 and 13 < 3x-2 < 25

33.

18

Sowp

x>1.
1<x<35.
1<x<9.
5<x<9.
[2003-CE-MATHS 2-8]

solution of -2x < 3 —x or 3x+3 > 0

x>-=3.
x>-1.
3 <x<-1.
x<-3 or x>-1.
[2004-CE-MATHS 2-9]

HKDSE Problems

34.

35.

36.

37.

The

Tow»

solution of 5-2x < 3 and 4 +8 >0

x>-=2.
x>-1.
x>1.
-2<x<1.
[SP-DSE-MATHS 2-9]

solution of 4x > x -3 or 3—-x <x+7

x>-2.
x<-=2.
x>-1.
x<-2 or x>-1.
[PP-DSE-MATHS 2-9]

solution of 15+ 4x <3 or 9-2x > 1

x <-3.
x>-3.
x<4.
x>4.
[2012-DSE-MATHS 2-7]

-1
solution of x—x—z— >5 or 1 <x-11

x>9.
x>10.
x>11.
x>12.
[2013-DSE-MATHS 2-5]

Past Paper Review (Multiple Choice)

P. 123



HKDSE MATHS RUIEA

38.

39.

40.

41.

42.

43.

Linear Inequalities

If a>b and k<0, which of the following
must be true?

1) & >p
2) a+tk>b+k
b
3 >
A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only

[2014-DSE-MATHS 2-6]

The solution of —3x <6 < 2x is
A, x>-2.
B. x>0.
C. x>3.
D. -2<x<3.
[2014-DSE-MATHS 2-7]
The solution of 18 + 7x >4 or 5-2x < 3
is
A x>-2.
B. x>-1.
C. x>1.
D. -2<x<1.
[2015-DSE-MATHS 2-6]
The solution of —5x > 21 — 2x and 6x — 18
<0 is
A, x<-7.
B. x<3.
C. -7<x<3.
D. x<-7 o0r x>3.
[2016-DSE-MATHS 2-7]

The solution of 6 —x < 2x -3 or 7-3x >
1 is

A x<2.

B. x>3.

C. 2<x<3.

D. x<2 o x>3.

[2017-DSE-MATHS 2-5]

) L 1-2x .
The solution of - 2x—3or4x+9<1is

A, x<=-2
B. x>-2
C. x=2
D x=2

[2018-DSE-MATHS 2-13]

44,

The least integer satisfying the compound

-5 .
inequality —2(x — 5) +5 < 21 or§x7— > 11is

A, -3
B. -2
C. 4
D. 5
[2019-DSE-MATHS 2-7]
. . 2x-3 .
5. The solution of 5 — 4x < 9 and x_ >1is
A x<—1
B x>-1
C. x<5
D. x>5

[2020-DSE-MATHS 2-13]
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Quadratic Inequalities

Quadratic Inequalities

. For all x € R such that P = {x: x(3x+2) >
0} and Q = {x: 3x* —x -2 < 0}, what is
PnQO?

A, {x:x>1}
2
B. {x:x<—§}
2
C. {x:x<—§orx>l}

2
D. {x:-3<x<0}

3
E. {x:0<x<1}

[1972-CE-MATHS B1-20]

. Solve the inequality (4x+3)(x—-4) > 0.
A x>4

3
B. 4>x>-7
3
C. ~2 >x

3
D. - >x or x>4

E. x>—Z

[1980-CE-MATHS 2-9]

. 2x* —=2 < 0 is equivalent to

x<1.

x=>-1.
-1<x<1.
x21 or x<-1.
x<1l or x=>-1.

SN

[1981-CE-MATHS 2-29]

. 5-9x —2x* > 0 is equivalent to

1
A. x> 5.
B. x<-5.

1
C. -5<x< 3

D. x<-5o0or x>

E. x>-5or x<

= N —

[1982-CE-MATHS 2-8]

12 —x —x* < 0 is equivalent to

A x<-+4.
B. x>3.
C. 4<x<3.
D. x<-3 or x>4.
E. x<—4 or x>3.
[1983-CE-MATHS 2-34]

10.

11.

4 -9 >0 is equivalent to

A. xZ%orx2~%.
B. %st—';‘.
C. —%st%.
D. xz—% orxs%
E xs—% oer%

[1984-CE-MATHS 2-33]

What is the following is the solution of
x-1D)x-3)<0 and x-2<07?

A, x<2
B. x<3
C. 2<x<3
D. 1sx<2
E. 1<x<3

[1985-CE-MATHS 2-36]

How many integers x satisfy the inequality
6x* — 7x — 20 < 07 ‘

HEOR P
B W -=O

[1992-CE-MATHS 2-37]

If the solution of the inequality x> —ax + 6 <

0 is ¢<x <3, then
A. a=5, c=2.
B. a=-5, ¢=2.
C. a=35, c=-2.
D. a=1, c=-2.
E. a=-1, c=2.

[1993-CE-MATHS 2-40]

If x(x+1) < 5(+1), then

A, x<5.
B. x<-5orx>1.
C. x<-1or x>5.
D. -5<x<1.
E. -1<x<5.
[1994-CE-MATHS 2-6]

If 3 is a root of the equation x*>—x+c = 0,
solve x> —x+c¢ > 0.

A, x<-2or x>3
B. x<2 o x>3
C. x>-6

D. -2<x<3

E. 2<x<3

[1996-CE-MATHS 2-40]

Past Paper Review (Multiple Choice)

P. 125



LLON SN EVCE UNIT 8.2

12.

13.

14.

15.

Quadratic Inequalities

Find the values of x which satisfy both

2x<3 and (x+3)x-2) <0.

A x<3
x>2

B

3
C: —3<Jc<——2
D

—5 <x<2

3
E. x<-3 or x>—5

[1997-CE-MATHS 2-32]

Solve X¥*+5x—-6<0.

A, -6<x<1
B. 3<x<-2
C. -1<x<6
D. x<-6 or x=>1
E. x<-1orxz=26
[1998-CE-MATHS 2-3]

Solve x>+ 10x —24 > 0.

A, x<-12 or x>2
B. x<-6 or x>-4
C. x<-2or x>12
D -12<x<2
E. 2<x<12

[1999-CE-MATHS 2-7]

Solve (2x—-1)*+2(2x-1)-3>0.

0<x<2
-1<x<1
x<0orx>2
x<-1 orx>1

TOF P

[2002-CE-MATHS 2-9]

Nature of Quadratic Roots

16.

If the roots of the equation x* + x +m = 0
are real; and the roots of the equation
-mx*> + x +1 = 0 are imaginary, which of
the following is the condition on m that
satisfies both statements?

A. m<—‘l“
B. msi
C. —i<m<‘l‘
D. —iSm<£‘1’"
E. —%<m$%

[1972-CE-MATHS B1-19]

17.

18.

If X>-kx+9 >0 for all real values of x,
what is the value of k?

k = -6 only
k=6 only
-6<k<6

k=6 or -6 only
k<-6 or k=6

HEOE»

[1980-CE-MATHS 2-37]

Find the range of values of k such that the
equation x*> + (k—2)x + 1 = 0 has real roots.

A k=4

B. 0<k<4

C. 0<k<4

D. k<0 or k>4
E. k<0 or k>4

[1995-CE-MATHS 2-40]

Graphical Method

19. In the ﬁgure, the line y = ax + b cuts the

curve y = kx* at x=c and x=d. Find the
range of values of x for which k? < ax + b.

x
o~
£
~

o

A

[\ PR,
/

R 8

7 5

A. c<x<d

B. ¢c<x<0

C. x<c or x>d
D. x<c¢

E. x>d

[1988-CE-MATHS 2-37]

20. From the figure, if o <x < /3, then

y
A

y=mx+k

y=ax*+bx+c
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ax* + (b-m)x + (c—k) < 0.

ax* + (b-m)x + (c-k) < 0.

ax* + (b-m)x + (c-k) = 0.

ax*> + (b-m)x + (c—k) > 0.

ax* + (b-m)x + (c-k) 2 0.
[1992-CE-MATHS 2-38]

HEORP

21. The figure shows the graph of y = f{x), where
flx) is a quadratic function. The solution of
fix) <3 is

Y/

\ y=f(x)

3-—4

P
~

i
1
0! a 1\/;
a<x<d.
b<x<c.
x<a or x>d.
x<b or x>c.

CPORP

[2008-CE-MATHS 2-10]
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Linear Programming

Linear Inequalities

1. If b<0 and ¢ <0, which of the following
shaded regions may represent the solution of
x+by+c=0?

A.

N

[1998-CE-MATHS 2-41]

2. Which of the following shaded regions may
represent the solution of x < y — 27

A.

[2004-CE-MATHS 2-43]

3. Which of the following shaded regions may
represent the solution of y < x —9?

A.

Past Paper Review (Multiple Choice)
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Linear Programming

[2009-CE-MATHS 2-44]

Feasible Regions

4. Which of the following shaded regions
represents the solution set of x —y = 0 and

2 <1?

A.

y
A
1
}
|
> X
o) 1
B y
A
0, o
» X
‘ 1
C.
D y
A

[1977-CE-MATHS 2-37]

5. Which of the following shaded regions
represents the solution set of x +y = 0 and
x-y=20?

A. y

»
>
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Linear Programming

E.
[1978-CE-MATHS 2-49]
x =0,
y =0,
6. If x+y <5, in which of the following
2x +y = 4,
X2y,

shaded regions do all the points satisfy the
above inequalities ?

D.
E. VA
x=y
S
4
» X
7 2\ 5\

2x+y=4 x+y=5

[1982-CE-MATHS 2-33]

Ya

{0, 13\ (1. 1}
\\
\

T >X
A TRV

Which of the following systems of inequalities
determine the shaded region in the figure?

A. Ya
y x=y
S
4
/ 2\ s\
x+y=4 x+y=S5
B VA
xX=y
S
4
> X
A 2\ 5\
2x+y=4 x+y=S5
C. Va
xX=y
S
4
> x
4 2\ 5\
2x+y=4 x+y=5

x 21
A. x+ty=>1
xz2y
x =1
B. x+y<l
x =2y
x <1
C. x+y<1
X<y
x <1
D. x+y<1
xXzy
x <1
E. x+ty=21
X2y

[1985-CE-MATHS 2-37]
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10. Which one of the following shaded regions
represents the solution of

x=v+21=0

4
1
i 2<x+y<6
| 0 <x < 4 r)
) 0<y<4
. x=3y=0
1 v
' A ES
........... b e - Vemm = fht——
!
1
o 1 1+
4 : N\
1 xry=4=0
1 L. TN
I i
In the figure, which region represents the 1 ) .
solution to the following inequalities ? i > 3 g
x-3y <0
x-y+220 B. y
+y-420 +
x+y 81,
A 1 k.
B. 1II AL >
C. III
D. IV ) 14 L
E. V N
[1988-CE-MATHS 2-36] - + S
0 2 4 6
¥V
? " C
\\ X + 2\ = 0
¥4+ 2v =0\ T
- v '\ \l\\\\ ¥
»,_\\
£ \ e, i !
\ D. 4
Which of the following systems of inequalities 6 "‘\
is represented by the shaded region in the : B
figure? 49
x+2y =6 24
A. 5x +2y = 10
y=20 - Y
x+2y<6 0 2 4 6
B. Sx+2 <10
x>0 E. :
x+2y>6 4
O &
C. Sx+2y <10 N
x =20 4___‘_\\
x+2y<6
D. Sx + 2y 2 10 5
yz0 - \ .
x+2 26 ¢ \\1 » 1
E. 1§ 5x+2 <10 0 2 4 6
y=0

[1991-CE-MATHS 2-38]

[1989-CE-MATHS 2-5]
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11.

12.

Linear Programming

Which

of the
represents the solution of

y =20
X=-y 2

following shaded regions

-3 7
x+2y<0
A1
B. II
C. III
D. IV
E. V
[1995-CE-MATHS 2-8]
x=6
Y1
x=y
x+y=4
(0] X
In the figure, (x, y) is any point in the

shaded region (including the boundary). Which
of the following is/are true?

(1) x=y
2) x+y<4
(3) x<6

A. (1) only
B. (2) only
C. (3) only
D. (1) and (3) only
E. (2) and (3) only
[1996-CE-MATHS 2-9]

13.

Ya

6 (6,6)

Which of the following systems of inequalities
has its solution represented by the shaded
region in the figure?

x+ty=26
A. xXzy
x <6
x+y=26
B. xz2y
y <6
x+ty=z6
C. x<y
x<6
x+ty=26
D. x <y
y<6
x+ty<6
E. xX =y
x<6
[1997-CE-MATHS 2-9]
‘A
‘ \
4\‘ I\
y |
\ I & RN
) i >
According to the figure, which of the

following represents the solution of

0<x<4
x =y ?
0<y<3

Region I
Region II
Regions I and VI
Regions II and III
Regions II, III, TV

R R A2

[2000-CE-MATHS 2-42]
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3
15. \.A 2x—y=0 17. ,V/\
? @2
I
I I
O L > x
Yt p=06 v

The shaded region in the figure represents the ) 2 > 5
solution of one of the following systems of
inequalities. Which is it?

2x—-y <0 Which of the regions in the figure may
A x+ty<6 . represent the solution of

x =0

2x—y <0 #<2
B. x+y<6 xty227

y >0 x—y=20

2x—y <0 .
C. {x+y26 A. Region I

y=20 B. Region II

ST =0 C. Region III
D. x+ty<6

y=0 D. Region IV

x—y=z20 [2005-CE-MATHS 2-41]
E. x+ty=26

x=20

[2001-CE-MATHS 2-49]
18. /r\

16. 3x-2y=0

—,

x+y=10 .

Which of the following systems of inequalities v
has its solution represented by the shaded
region in the figure? Which of the regions in the figure may

3x-2y <0 represent the solution of
A { x+y=10 )4

x=20

x+y<8 ?

3x=2y 20 5ty B
B. x+y <10 y=

x =20 .

-2 <0 A. Region I
C. x+y=10 B. Region II

y=z0 C. Region III

3x-2y20 ) _
D. x+y <10 D. Region IV

y=z0 [2007-CE-MATHS 2-43]

[2003-CE-MATHS 2-43]
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A A4
‘,‘ .
19. FA o B. B
yor= c. C
\ D. D
E. E
[1981-CE-MATHS 2-30]
21. Va
©J3) N\_GP)
/// /
/ O K / x+ty=6
N\ “ % ‘ 2
x+y=6 _ NV
0~ (4)0)
Which of the following systems of inequalities P 3y=0
has its solution represented by the shaded
region in the figure? Let p = 2x + 3y. Under the following
=2 constraints
y—x =1
A. { x+y=26 x=20
x=20 y20
i y—x2=1 x <4 >
B. x+ty<6 y<3
x=0 ULx+y<6
y—x=s1 what is the greatest value of p?
C. xty=26
y 2 0 A. 8
y-x<1 B. 14
D. x+y<6 C. 15
320 D. 16
[2011-CE-MATHS 2-43] E. 17
[1986-CE-MATHS 2-32]
. . 22. ;A
Optimal Solutions
> ]
20. .
y 4 1
4 \\( [ |
10 . 4] \ B g
9 AW \ 1
81 //// 7 | S ]
7 B // /] s E ' \.; -
AREN 7777/ R E
5 /Z////A//A/é/’ﬂ W+ =0
: c///Ag;A;?;/d Find the greatest value of 3x + 2y if (x,)) i
ind the greatest value of 3x + 2y if (x,y) 1s
3 2 /A % /A a point lying in the region OABCD (including
2 fuldda the boundary).
1 D A 15
0 . » x B. 13
1 23 45678 910 C. 12
In the figure, which point in the shaded D. 9
region will make the value of x — 2y a E. 8
minimum ? [1993-CE-MATHS 2-6]
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23.

. 24,

25.

Linear Programming

Y 2x+y-7=0

x-2y+3 =0

x
3 4 5

0 1 2
In the figure, (x,y) is a point in the shaded
region (including the boundary) and x, y are
integers. Find the greatest value of 3x + y.

7

8
9.2
10
10.5

mEOWp

[1994-CE-MATHS 2-5]

A
(=a, {u, b}
\ th i
0 "
lf‘ il )
In the figure, find the point (x, y) in the
shaded region (including the boundary) at
which bx — ay + 3 attains its greatest value.
A. (0,0
B. (-a, b)
C. (a, b
D. (b, —a)
E. (b, a
[1999-CE-MATHS 2-43]
.“
A
4
B
Q 4 x

26.

217.

In the figure, O is the origin. The equation
of AB is 2x + y— 8 = 0 and the equation of
BCis 2x+3y—12 = 0. If (x,y) is a point
lying in the shaded region OABC (including
the boundary), then the greatest value of x +
3y+4 is

A. 8.
B. 13.
C. 16.
D. 28.

[2006-CE-MATHS 2-41]

o P X

In the figure, the equations of PQ and OR are
3x +y = 36 and x + y = 20 respectively. If
(x, y) is a point lying in the shaded region
OPQR (including the boundary), then the least
value of 2x — 3y + 180 is

72.
120.
160 .
204 .

Tawp

[2008-CE-MATHS 2-42]

0 @ &

In the figure, the equations of 4B and BC are
x+ 3y = 18 and 2x + y = 16 respectively. If
(x, y) is a point lying in the shaded region
OABC (including the boundary), then the
greatest value of 3x —y + 16 is

A. 10.
B. 30.
C. 40.
D. 70.

[2010-CE-MATHS 2-42]
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28.

. respectively.
~ shaded region PQORS (including the boundary),

Linear Programming

Y
Stz

P

In the figure, the equations of PQ, OR and
RS are x -y =7, x+y =5 and y = 3
If (x, y) is a point lying in the

at which point does 2x — 3y + 35 attain its
greatest value?

S0Wp
L X v

[2011-CE-MATHS 2-42]

HKDSE Problems

29.

A
144 ; D
e 4
L = Gt
Mttt | |
’ " :,,I"'. s b |
A
o ; i i 3 £ B =
) ¥ 1 L) ¥ ’\
¢ { 2 3 4 5 6

Which of the triangular regions in the figure
may represent the solution of

0<x<6
0<y<3?
x <2y

AOAC
AOBD
AOCE
AODF

FOowp

[SP-DSE-MATHS 2-35]

30.

31.

32.

Y/

70

The figure shows a shaded region (including
the boundary). If (h, k) is a point lying in
the shaded region, which of the following are
true?

(1) k=3
@) h-k=-3
(B) 2h+k<6

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

S e

[2012-DSE-MATHS 2-36]

Consider the following system of inequalities:

x 22
y20
x + 4y
4x —y <20

Let D be the region which represents the
solution of the above system of inequalities. If
(x, y) is a point lying in D, then the greatest
value of 3y —4x + 15 is

3.

17.
22.
30.

22

IN A

TOawp

[2013-DSE-MATHS 2-37]

y=x+35
///i
/ ‘*5"*—«\_‘.\
-~ B SRR
T x+2y=10
O | “x
x=4

The figure shows a shaded region (including
the boundary). If (a, b) is a point lying in
the shaded region, which of the following are
true?
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33.

34.

Linear Programming

(1) a<4

2) a=2b-5

(B) a=10-2b

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[2015-DSE-MATHS 2-36]

S
”

24 X

O 12

In the figure, PQ and SR are parallel to the
x-axis. If (x, y) is a point lying in the shaded
region PQRS (including the boundary), at
which point does 7y — 5x + 3 attain its
greatest value?

TORP
Y IO v

[2016-DSE-MATHS 2-35]

Consider the following system of inequalities:

y<9
x—-y-9<0
x+y-920

Let R be the region which represents the
solution of the above system of inequalities. If
(x, ) is a point lying in R, then the greatest
value of x — 2y + 43 is

A. 25.
B. 43.
C. 52.
D. 6l.

[2017-DSE-MATHS 2-37]

35.

Consider the following system of inequalities:
x—21<90
x—y—35<0
Xx+5y—-91<0
3x+2y=0
Let D be the region which represents the solution
of the above system of inequalities. If (x,y) is a
point lying in D, then the least value of
5x + 6y +2341is

A 45

B. 150
C. 178
D. 423

{2018-DSE-MATHS 2-34]

. Consider the following system of inequalities:

x+2y <20
7x —6y < 20
13x + 6y = 20
Let R be the region which represents the solution
of the above system of inequalities. If {x, y) is a
point lying in R, then the greatest value of
7x +8y +9is

A, 15
B. 77
C. 113
D. 115

[2019-DSE-MATHS 2-35]

. Consider the following system of inequalities:

0=sx<2
2x+y+320
x+y+1=<90
Let D be the region which represents the solution
of the above system of inequalities. Find the
constant k such that the least value of 4x + 3y + k
is 24, where (x, V) is a point lying in D.

[ &%

5

0w
[ B%]
|

{2020-DSE-MATHS 2-36]
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Mensuration of Rectilinear Figures

Lengths in Rectilinear Figures

1. ABC is a triangle right-angled at C. AC = §;
BC = 12. If CDEF is a square, then ED =

A
?
[
I
E, D'
8
I
I
I
I
B F C
€ ————- 12 ===== >
A. 3.6
B. '4
C. 438
D. 6
E. 64

[SP-CE-MATHS A2-51]

2. In the figure, ABCD is a square of side 8 cm.
If AP = CO = 6 cm, what is the distance
between the parallel lines PB and DQ?

y 8 cm "
7]
6 cm i
6 cm
’l
{) ¢
A. 20cm
B. 18 cm
C. 1.6cm
D. 15cm
E. 12cm

[1978-CE-MATHS 2-26]

3. In the figure, PORS is a rectangle. PQ = a,
OR = b. What is the distance between Q and

PR?
Q b R
P s
2 2

A. “;bb

p Y

c. =2

ab
D. 2D
ab
a +b°

{

[1978-CE-MATHS A2-53]

4, In the figure, ABCD represents the cross-
section of a rectangular box leaning against a
vertical wall. 4B = 70 cm, BC = 100 cm. If
C is 80 cm above the floor, how high is A
above the floor?

10}

wall

A 80 cm

n #,
horizontal Vi
floor

S RN
e
[y %]
O
B

[1979-CE-MATHS 2-18]

5. In the figure, ABCD is a square of side 2a.
M and N are the mid-points of 4B and CD
respectively. h is the height of the
parallelogram MBND. h =

A D

w PN N

n
B 2a C

1
A. 24

2
B. \/l—ja.
C. BZEa.

2
D. \ﬁa.
E. 42a.

[1982-CE-MATHS 2-50]
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6. In the figure, all the corners are right-angled. 8. In the figure, ABCD and EFGH are two
If the perimeter of the figure is 40, then x = squares of side 1. They are placed one upon
the other with their centres both at O to form
a star with 16 sides, each of length x. Find x.
X
L T
: 3 4x
—2x ——=| |
1
1
i
fo— X —=|
A. 025
B. 2 2
A. 7-
C. 25 1
B. 3
D. 4 ;
C. ¢
E. 45 5
D 1
[1983-CE-MATHS 2-11] T 2+42
1
E.
1+42
[1986-CE-MATHS 2-48)
7. In the figure, ABC, ACD, ADE and AEF are
right angled isosceles triangles. If 4B = BC =
I, how long is AF? 9. In the figure, ABEF, BCGH and CDIJ are
three squares. If 4B =2 and BC =6 and F,
F A 1 B H, J lie on a straight line, then CD =
1
J I
C
E D
H G
A 25
£ £
B. 4 i s
A B c D
C. 13
A. 8.
D. 3 B. 10.
C. 12.
E. D. 16.
E. 18.
[1986-CE-MATHS 2-24]
[1988-CE-MATHS 2-25]
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Mensuration of Rectilinear Figures

10. In the figure, ABCD is a parallelogram.

AB L BD, AB=3 and BC=5. AC~=

A 3 3
3
D C

A. 10.

B. 12.

c. \13.

D. 4/26.

E. 2\/13.

[1988-CE-MATHS 2-53]

11. Referring to the figure, find the length of the

12.

line segment joining P and Q.

Q

12

5
4
p —0
3

A. 25

B. 105
C. 18

D. &/5
E. /194

[1989-CE-MATHS 2-22]

In the figure, ABCD is a square with side 6.
If BE=CE =15, find 4E.

A 6 B
5

6 E
5

D c

13.

14.

\f61

9
10

63

\/109

=EORr»

[1992-CE-MATHS 2-25]

In the figure, ABCD is a square of side a and
BDEF is a rhombus. CEF is a straight line.
Find the length of the perpendicular from B to
DE.

[1992-CE-MATHS 2-54]

In the figure, ABCD and EFGH are two
squares and ACH is an equilateral triangle.
Find 4B:EF.

H (

E /
A, 1:2
B. 1:3
C. 1:\/:2
D. lz\ﬁ

[1993-CE-MATHS 2-52]
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Mensuration of Rectilinear Figures

15. In the figure, a rectangular piece of paper
ABCD is folded along EF so that C and A4
coincide. If 4B = 12 cm, BC = 16 cm, find

BE.
D
D
c

A /F D A( ___AF A P

/I

7 — -

ll
B E c B E B E
A. 35cm
B. 45cm
C. Scm
D. 8cm
E. 125¢cm

[1993-CE-MATHS 2-53]

16. In the figure, ABCD 1is a trapezium with
AB /I DC, ZABC = 90° and MN is the
perpendicular bisector of A4D. If 4B = 9,
BN =2 and NC =6, find CD.

D’ W
o
\
?"/ \\ 6
M
/é’\\ \\\
-
==y
‘ )
1
A 43
3
B. 63
C. 7
D. 41
E. /113

[1994-CE-MATHS 2-54]

17. In the figure, 4B = 2BC. Find BC correct to
3 significant figures.

A
3em
8 o
A. 0.775 cm
B. 1.00 cm
C. 134 cm
D. 1.73 cm
E. 1.80 cm

[1998-CE-MATHS 2-31]

18. In the figure, AC = 34B. Find AB correct to
3 significant figures.

A. 1.26 cm
B. 141 cm
C. 1.79cm
D. 2.83cm

[2002-CE-MATHS 2-25]

19. In the figure, the length of the line segment
joining 4 and F is

EEEE

Sowp

[2005-CE-MATHS 2-30]

Areas of Rectilinear Figures

20. In the figure, ABCD is a square of area
16 cm?>. APB is an isosceles triangle right-
angled at P. What is the area of A4PB?

P
A B
D c
A. 4 cm’
B. 8 cm?
C. 2\/5 cm?
D. 4\/5 cm?
E. 8\/—2- cm?

[SP-CE-MATHS 2-20]
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22.

23.

24.

Mensuration of Rectilinear Figures

The length of a side of a rhombus is 10 cm.
If its shorter diagonal is of length 12 cm,
what is the area of the rhombus in cm??

A. 60
B. 96
C. 100
D. 120
E. 192

[1980-CE-MATHS 2-14]

What is the area, in cm?

triangle of side x cm?

A. ﬁxz

of an equilateral

4
\3
B. 5 X
c.
4
1,
D X
B

[1980-CE-MATHS 2-20]

In the figure, ABCD is a square with 4B = 5.
AP = BQ = CR = DS = 1. What is the area of
PORS?

A S D
1)
R
V] Q ¢
A. 9
B. 15
C. 16
D. 17
E. 18

[1980-CE-MATHS 2-22]

In the figure, ZBAC = 90°, AB =8, AC =5
and A4X L BC. BCDE is a rectangle with
CD = AX. What is the area of the rectangle
BCDE?

£ D

25.

26.

A. 20
B. 40
C. 80
D. 89
E. 489

[1981-CE-MATHS 2-40]

In the figure, ABC is an equilateral triangle of
side 2a. P and Q are the mid-points of 4B
and AC respectively. PQORS is a rectangle.
What is the area of PORS?

A
P Q
BT g R C

A &
g, +Lin

24

2
C. 3a2
D La2

\3

35
E. 2a

[1981-CE-MATHS 2-50]

In the figure an equilateral triangle is inscribed
in a circle of radius a. What is the area of
the triangle?

(

>
N W
Q

[3%]

IS

=
(U8)

-h|<|
(U8 )

T N0

Q AW

L Y
[3%]

W
(S ]

W
IS
)

[1982-CE-MATHS 2-39]
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27.

28.

29.

Mensuration of Rectilinear Figures

Four identical trapeziums, each of area
16 cm?, are drawn inside a square of side
10 cm as shown in the figure. What is the
height of each trapezium?

mEar »
)
o)
=i

4 cm.

[1982-CE-MATHS 2-40]

If the lengths of the diagonals of a rhombus
are 2 cm and 4 cm respectively, what is the
area of the rhombus?

A. 2 cm?

B. 4 cm?

C. 8 cm?

D. 16 cm?

E. It cannot be determined

[1983-CE-MATHS 2-12]

In the figure, ABCD is a rectangle. E is a
point on BC such that Z4AED = 90°. AD = 13
and DE = 5. The area of ABCD =

R E o
N P N
e \ 5

4 13 D
A. 30.
B. 52.
C. 60.
D. 65.
E. 120.

[1985-CE-MATHS 2-51]

30. ABCD is a trapezium in which 4B // DC, AB

31.

32.

=8 cm, DC = 18 cm, AD = BC = 13 cm.
Find the area of the trapezium.

t} scm TB
/ Iy
13 cm’_/' : \l 3cm
L\
/; 5 r_l .’
D I&em ¢
A. 156 cm?
B. 169 cm?
C. 216 cm?
D. 312 cm’
E. 338 cm’

[1987-CE-MATHS 2-12]

In the figure, ABCD is a square of side a and
MNPQ is a square of side b. The four
trapeziums are identical. The area of the
shaded region is

o C
Q P .,//
M b N
i - B
36 + &
A. 2
302 - d?
B. 3
5b% + o
C. 2
5b - a?
D. 2
AV
E. ga_4b).. + bZ

[1991-CE-MATHS 2-12]

An equilateral triangle and a square have equal

Area of the triangle

perimeters. " rea of the square -
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33.

34.

Mensuration of Rectilinear Figures

[1991-CE-MATHS 2-14]

In the figure, the equilateral triangle ACE of
side 4 cm is inscribed in the circle. Find the
area of the inscribed regular hexagon ABCDEF.

D

A. 83 cm?

B. 82 cm?

C. 43 cm’

D. 42 cm’

E. 16 cm?

[1992-CE-MATHS 2-16]

In the figure, the rectangle has perimeter

16 cm and area 15 cm?. Find the length of

its diagonal AC.

m
P

()

A \/ﬁ cm
B \/3_4 cm
C. 7cm

D 226 cm
E

\/241 cm

[1993-CE-MATHS 2-38]

35.

36.

37.

In the figure, ABCD is a square and ABE is
. . Area of ABE
an equilateral triangle. Area of ABCD

=
ol Ky o[ @ B

[1993-CE-MATHS 2-41]

In the figure, ABCD is a rectangular field of

length p metres and width ¢ metres. The path

around the field is of width 2 metres. Find

the area of the path.

D

(4p + 4q) m?
(2p+2q+4) m’
(2p + 2¢ + 16) m*
(4p + 4q + 16) m?
(pq +4p + 4q + 16) m’
[1994-CE-MATHS 2-14]

=EOREP

In the figure, area of A4ABC : area of square
BCDE = 2:1. Find PQ:BC.

'
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38.

39.

40.

Mensuration of Rectilinear Figures

SE- Ko
W N -
PRI

[1994-CE-MATHS 2-46]

In the figure, ABCD is a trapezium. Find its
area.

A 6cm

5 cin 5cm

36 cm?
45 cm?
48 cm?
72 cm?
90 cm?

HEOF >

[1995-CE-MATHS 2-14]

In the figure, the area of ABCD is
A D

4

B 8

36.
40 .

44 .
421 + 24 .

429 + 24

HEOREp

[1996-CE-MATHS 2-17]

In the figure, find the area of the pentagon
ABCDE.

A
B F 4
4¢m 4 e
¢ 3 om D
A. 16 cm?
B. 18 cm?
C. 20 cm?
D. 24 cm?
E. 32 cm?

[1998-CE-MATHS 2-21]

41.

42.

43.

In the figure, a square of side x cm is cut
into 9 equal squares. If the total perimeter of
the 9 small squares is 72 cm more than the
perimeter of the original square, then x =

1 .
i L
= LU

SRR
o0 N

[2000-CE-MATHS 2-7]

The figure shows a trapezium of area 6 cm’.
Find x.

1 cm

X cm

xcm

AW

é‘éhww

[2000-CE-MATHS 2-8]

In the figure, ABCD is a rectangle formed by
four squares each of area 1 cm®>. DB is a
diagonal. Find the area of the shaded region.

A D
B8 t\\& c
A % cm’
B. % cm’
C. % cm?
D. % cm?
E. % cm?

[2000-CE-MATHS 2-12]
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44.

45.

46.

47.

Mensuration of Rectilinear Figures

In the figure, CAB is a semicircle and ABCD
is a parallelogram. Find the area of ABCD.

™

< 70

Som

A I3 cm ¢

65 cm?
60 cm?
52 cm?
32.5 cm?
30 cm?

mEORP

[2000-CE-MATHS 2-31]

The figure shows a regular pentagon. Find its
area correct to the nearest 0.01 cm?.

R

2im
A. 3.63 cm?
B. 5.88 cm’®
C. 6.18 cm®
D. 6.88 cm?
E. 851 cm?

[2001-CE-MATHS 2-9]

The length of a side of a regular 8-sided
polygon is 6 cm. Find its area, correct to 3
significant figures.

A. 27.6 cm?
B. 29.8 cm?
C. 66.5 cm’
D. 174 cm?
[2003-CE-MATHS 2-16]
In the figure, ABCD and PQRS are two

rectangles of equal perimeter. If AB:BC = 3:
2 and PQO:QOR = 4:3, then area of ABCD :
area of PORS =

A B £ g

48.

49.

50.

A, 1:1.
B. 1:2.
C. 25:49.
D. 49:50.

[2003-CE-MATHS 2-44]

If the area of a regular 10-sided polygon is
123 cm?, find the length of the side of the
10-sided polygon. Give the answer correct to
the nearest 0.1 cm.

A. 39cm
B. 40cm
C. 6.8 cm
D. 80cm

[2004-CE-MATHS 2-19]

In the figure, 4BCD is a rhombus and CDE

is an equilateral triangle. If ADE is a straight

line, then the area of the quadrilateral ABCE

18

B C
2cm
4 D
A, 24/3 cm?.
B. 3\/3 cm’.
C. 43 cm?®.
D. 6\3 cm?®.

[2005-CE-MATHS 2-16]

In the figure, the area of the trapezium ABCD

A 38 cm B
A. 345 cm®
B. 349 cm?
C. 690 cm?
D. 698 cm?

[2006-CE-MATHS 2-17]
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Mensuration of Rectilinear Figures

51. In the figure, the area of the trapezium is
96 cm®. Find x.

{(x+6)cm

8 em

(2x+3)em

TOor»

[2009-CE-MATHS 2-7]

52. In the figure, ABCD is a semicircle of
diameter 26 cm. It is given that CDEF is a
rectangle such that £ and F are points lying
on AB. If AE =1 cm, find the area of the
rectangle CDEF.

= T

/’/.‘/ \‘\'\~
D (
Vd %
,"/’, \\]
/ E\:
'.’ '
|
1 F F B
A. 120 cm?
B. 130 cm?
C. 288 cm®
D. 312 cm?

[2010-CE-MATHS 2-20]

53. In the figure, ABCD is a rectangle. If M is a
point lying on AC such that DM s
perpendicular to AC, then AM: MC =

D —
\ o
\ L
S
X -~
\\/ g - 6cm
M
e
A §em 3
A. 3:4.
B. 4:3.
C. 9:16.
D. 16:9

[2010-CE-MATHS 2-26]

Areas of Similar Figures

54. In the figure, ABCD and PQRS are similar
rectangles, each representing a television
screen. If AC is 40 cm and PR is 60 cm,
what is the ratio of the areas of the rectangles
ABCD and PQORS?

r Q
~N
N
A U ~
N
~ N
N N
~ N
D ¢S Iy
A. 2:3
‘'B. 3:4
C. 4:9
D. 9:16
E. It cannot be found from the information
given.

[1979-CE-MATHS 2-43]

55. In the figure, the rectangles are similar.
PO =a, OR=Db. If AC = 2PR, what is the
area of ABCD?

A D
P S
a
o b R B c
2ab
4ab
2(d* + b

2(a+ b)\/a~ + b2
2ab\/ &+ b

SNl b

[1982-CE-MATHS 2-43]

HKDSE Problems

56. In the figure, ABCD is a parallelogram. 7 is
a point lying on AB such that DT is
perpendicular to AB. It is given that
CD=9cm and AT: 7B = 1:2. If the area
of the parallelogram ABCD is 36 cm’, then
the perimeter of the parallelogram ABCD is

D 2

~ .]--u-u-..-_-ﬁ
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57.

58.

59.

Mensuration of Rectilinear Figures

A. 26 cm.
B. 28 cm.
C. 30 cm.
D. 32 cm.

[SP-DSE-MATHS 2-18]

In the figure, 4B =1 cm, BC = CD = DE =
2 cm and EF = 3 cm. Find the distance
between A4 and F correct to the nearest
0.1 cm.

i
t
('I;——L D

]
el i
A. 72 cm
B. 74 cm
C. 80cm
D. 81cm

[SP-DSE-MATHS 2-20]

In the figure, AB = 4 cm, BC = CD = DE =
8 cm and FG =9 cm. Find the perimeter of

AAEH.
I A F
¥ I q!
].L_____________l__:(l-
B Il
] ‘ ?
] 1
1 H
A. 60 cm
B. 74 cm
C. 150 cm
D. 164 cm

[PP-DSE-MATHS 2-18]

In the figure, the area of quadrilateral 4BCD
is

C
6 cm
D
26 ¢m
8 cm
B [
A

60.

61.

62.

A. 144 cm?®.
B. 160 cm?.
C. 178 cm?.
D. 288 cm®.

[2012-DSE-MATHS 2-15]

In the figure, AB = AE and £BAE = ZBCD =

Z/CDE = 90°. If BC = CD = DE = 16 cm,
then the area of the pentagon ABCDE is

B E

A

¢ D
A. 71 cm?.
B. 128 cm’.
C. 192 cm?.
D. 224 cm’.

[2014-DSE-MATHS 2-15]

In the figure, N is a point lying on AC and E
is a point lying on DN. If DN =6 cm and

EN = 5 cm, then the area of AABC is

¢ i6cm B
A. 24 cm?
B. 30 cm?
C. 96 cm?
D. 192 cm?.

[2015-DSE-MATHS 2-15]

The diameters AC and BD of the circle ABCD
intersect at the point E. If ZAEB = 90° and
AC = 24 cm, then the area of AAEB is

A. 41 cm?.
B. 72 cm?.
C. 144 cm?.
D. 288 cm?.

[2015-DSE-MATHS 2-21]
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Mensuration of Rectilinear Figures

63. In the figure, ABC is a straight line. If
AB = 24 cm, AD = 40 cm, BD = 32 cm and
CD = 68 cm, then BC =

A
B
C

D
A. 43 cm.
B. 54 cm.
C. 55cm.
D. 60 cm.

[2016-DSE-MATHS 2-16]

64. In the figure, D is a point lying on AC such
that BD is perpendicular to AC. It is given
that AC = 14 cm and BD = 12 cm. If the
area of AABD is greater than the area of
ABCD by 24 cm?, then the perimeter of
AABC is

30 cm .
42 cm .
54 cm .
84 cm .

SOwp

[2017-DSE-MATHS 2-14]

65. In the figure, the length of the line segment
joining 4 and H is

T T r——

CORP>
— O 00 O\

[2017-DSE-MATHS 2-19]

66. In the figure, 4BCDEFGH is an octagon. where
all the measurements are correct to the nearest cm.
Let x cm?® be the actual area of the octagon. Find
the range of values of x.

1 H ra D

- et r———rr g —

2¢m 2¢m

dom 4om

G 2em F

B 6om C
A, 13<x<?23
B. 13<x<27
C. 17<x<23
D 17 «<x <27

[2018-DSE-MATHS 2-14]

67. In the figure, ABCDE is a regular pentagon. AD
and CE intersect at the point F. Which of the

following are true?
D

AN
P
S \ O\
\ & .

\‘ A
\ //l i /
\ /,’ \\ /

\ / v/
\ /

I CD=CF
II. AABF = ACBF
III. £AFB + 2£EAF =90°

A. TandIIonly
B. TandIIonly
C. IIand I only
D. LHandII

[2019-DSE-MATHS 2-19]
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Mensuration of Rectilinear Figures

68. In the figure, PORST is a pentagon, where all
measurements are correct to the nearest cm. Let
A cm? be the actual area of the pentagon. Find the
range of values of 4.

Scm 4

p e S —

‘P \\\‘ "\\~\
|

|

fem !

som

Q 0em R

2783 < A<3183
4475 < A < 60.75
46.75 < A < 63.25
4825 < A < 64.75

TOw P

[2020-DSE-MATHS 2-14]

69. In the figure, ABCD is a rectangle. Let E be a
point lying on AD such that BE = 8 cm and CE =
15¢cm . If BC =17 cm, find the area of the

rectangle ABCD.
. B D
f A% N —
l; PI \\
Y
\.
\\
B C
A. 60 cm?
B. 68cm?
C. 120 cm?
D. 136 cm?

[2020-DSE-MATHS 2-21]
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Mensuration of Circles & Sectors

Definition of »

. m is defined as

circumference of a circle
diameter of the circle

area of a circle

B. radius of the circle”
22

C. 7 -

D. 3.142.

E. 3.1416.

[1979-CE-MATHS 2-38]

. The real number 7 is
22
7

B. 3.1416.

C. the ratio of the area of a circle to the
square of its diameter. '

D. the ratio of the circumference of a circle
to its radius. :

E. the ratio of the circumference of a circle
to its diameter.

4. In the figure, an equilateral triangle is

inscribed in a circle of radius 1. The
circumference of the circle is greater than the
perimeter of the triangle by

VAN
/N

47 - 3.
27 —[3.
2e - 2B

5
27 - 33,

mE 0w p

[1990-CE-MATHS 2-40]

. From a rectangular metal sheet of width 3 cm

and length 40 cm, at most how many circles
each of radius 1 cm can be cut?

[1987-CE-MATHS 2-22]

3em

SO0 )

40 cm
: . A, 20
Lengths in Circles B. 21
C. 22
3. In the figure, ABCD is a square of side 2a. D. 23
Four quadrants of radius a arc drawn with A, E. 24

B, C and D as centres. If the circle with
centre O touches all the four quadrants, what
is the diameter of the circle O?

[1991-CE-MATHS 2-44]

D ¢ 6. In the figure, the three circles touch one
another. XY is their common tangent. The
two larger circles are equal. If the radius of
the smaller circle is 4 cm, find the radii of
the larger circles.

P e N
,// \\.f/ \'.
\ | )

A o a I y.__\..-x,,...e/,{}\_‘z ¥

A. a A 8

. cm
B. \2a B. 10 cm
C. 2\2a C. 12cm
D. 2(zr-2)a D. 14 cm
E. 242-1)a E. 16cm

[1979-CE-MATHS 2-46] [1993-CE-MATHS 2-54]
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Mensuration of Circles & Sectors

Areas of Circles

2

7. The area of a wcircle is A4 cm”. Its
circumference is s cm. Express s in terms of
A.

A s = 2\/ A
B. 5= ZM
C. s= \/27:/1
A
D. s = \/:
7
24
E. s= .
V4

[1978-CE-MATHS 2-39]

8. The perimeter of the given figure ABCDE is
2(r + 4) cm. The upper portion AED is a
semi-circle and the lower portion ABCD is a
rectangle. AB:BC =1:2. What is the area
of the given figure?

B

8 cm?
27 cm
47 cm
4(z +2) cm?
2(7 + 4) cm?

2
2

EEOw»

[1982-CE-MATHS 2-41]

9. In the figure, a regular hexagon of side 2 cm
is inscribed in a circle. The area of the circle
is greater than the area of the hexagon by

/7 Y
// \
4 \
'Y )

A. (37-6) cm’
B. (37-3/3) cm?
C. (47-6)cm’
D. (4n- 3\/3) cm’
E. (47-6\3) cm?

[1985-CE-MATHS 2-16]

10.

11.

12.

In the figure, O is the centre of two
concentric circles. 4B is tangent to the
smaller circle. If 4B = 2, find the area of the
shaded part.

~. B
/‘/;_/'/\ b
.( /( - ‘»
Af / S
L | = *

/4
A. 5

B. =«

C. 2«

D. 4rx

E. It cannot be found.

[1989-CE-MATHS 2-33]

In the figure, there are nine circles, each of
radius 1. Find the shaded area.

S
X,Eix
&

A 9-97
B. 36-9x
C. 40 -9x
D. 10-10x
E. 40 - 107

[1990-CE-MATHS 2-13]

Three equal circles of radii 1 touch each other
as shown in the figure, shaded area =

T

[1990-CE-MATHS 2-41]
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13.

14.

Mensuration of Circles & Sectors

In the figure, a square is inscribed in a circle

with radius 1 cm. Find the area of the
shaded region.
1em
A. (7-2) cm?
B. (- \/T’Z) cm?
C. (z-1)cm?
D. (27-2) cm®
E. (27-1) cm?

[1999-CE-MATHS 2-21]

In the figure, PXQO, QYR and RZP are
semicircles with areas 4, cm?, A, cm? and
A, cm’ respectively. If A4, =12 and 4, =5,
find 4,.

T 0w p»
>
=]

137
169

=

[2000-CE-MATHS 2-25]

15. The figure shows a rectangular inscribed in a

circle. Find the area of the shaded region
correct to the nearest 0.1 cm?’.

A. 60.0 cm?
B. 72.7 cm?
C. 132.7 cm?
D. 4709 cm?

[2002-CE-MATHS 2-17]

Mensuration of Circles. in Ratio

16.

17.

In the figure, ABCD is a straight line with
AB = BC = CD. Three circles I, II and IIl are
drawn respectively on 4B, AC and AD as
diameters. Areas of circle I: Area of circle II:
Area of circle III =

m
I

A, 1:2:3.
B. 1:2:4

C. 1:4:9.
D. 1:4:16.
E. 1:8:27.

[1986-CE-MATHS 2-10]

The figure shows the circumscribed circle P
and the inscribed circle O of the square
ABCD. Find area of P : area of Q.
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18.

19.

Mensuration of Circles & Sectors

AT NGB
// /" \Q
[y \
g b
% PN /
\ N ‘/
D R -~

A 2:1

B. 2:1

C. 12:1

D. 7z:1

E. 4:1

[1988-CE-MATHS 2-46)

In the figure, C, and C, are two circles. If
area of region I : area of region II : area of
region IIl = 2:1:3, then radius of C,
radius C, =

HEORP

[1995-CE-MATHS 2-46]

In the figure, the radii of the two circles are
3 cm and | cm respectively. Find the ratio
of the area of the shaded part to that of the
smaller circle.

%//

=HoOOW R
© o B W N

[1998-CE-MATHS 2-19]

Mensuration of Sectors

20. In the figure,

21.

22.

a circle, centre C, of radius
1 cm is inscribed in a sector AOB of radius
3 cm. The length of arc AB =

1

A. 27 cm .
2

B. 37 cm.

3
C. 37 cm .
D. 7 cm.
g 3
. 7 cm.

[1977-CE-MATHS 2-24]

360°

)
and its perimeter is 12 cm. The area of the
sector is

The angle of a sector is 2 radians (i.e.

A. 6 cm?.
B. 9cm’.
C. 16 cm®.
D. 18 cm’.
E. 36 cm’.

[1977-CE-MATHS 2-26*]

In the figure, the radius of the circle is r.
The area of the shaded part is

A.
B.

c. A1-9.
D. A1-7).
E. A#n-1).

[SP-CE-MATHS 2-16]
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Mensuration of Circles & Sectors

23. What is the size of the angle of a circular
sector whose area is 5 cm’ and whose radius

is 10 cm?

A. % degrees
B. % degrees
C. % degrees
D. 3_20 degrees
E. 9—0”9 degrees

[SP-CE-MATHS 2-307]

24. A wire of length b is bent to form the
perimeter of a sector of radius r. The angle
of the sector in degrees is

b 180°
2 )
¥ /4
7 180°
B. b—r T
¥ 180°
C. b—2rx T
D. b—1 ; 180 '
¥ /4
E. b—2rx180°
¥ /4

[1978-CE-MATHS 2-30%]

25. In the figure, A4BC is any triangle. Three
circular arcs, with vertices as centres and radii
1 cm. What is the total length of the 3 arcs?

/

A. 67 cm

B. 57z cm

C. 457 cm

D. 4z cm

E. It cannot be found from the information

given.

[1978-CE-MATHS 2-40]

26.

27.

28.

29.

The figure below shows a sector. The length
of arc AB is 12 cm. If the area of the sector

is 36 cm?, then ZAOB =

&
A &y
o 8 1
270
A. pn degrees .
360
B. . degrees .
4
C. 450 degrees .
b4
720
D. = degrees .
1080

E. 7 degrees .

[1979-CE-MATHS 2-17*]

The perimeter of a sector is 16 and its angle
360

is p degrees. What is the area of the
sector ?

A. 16

B. 32

C. 64

D. 1l6x

E. 32«

[1980-CE-MATHS 2-41*]

The radius of a sector is 3 cm and the
perimeter is 10 cm. What is the area of the
sector ?

A. 6 cm?

B. 12 cm?
C. 15cm?
D. 18 cm?
E. 45 cm?

[1981-CE-MATHS 2-46]

In a circle, the angle of a sector is 30° and
the radius is 2 cm. The area of the sector is

A. 120 cm?.
B. 60 cm?.
30
C. — cm’.
/4
b 2T
3 om
Z 2

E 3cm

[1982-CE-MATHS 2-22]
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30. In the figure, OACB is a sector of a circle of

31.

32.

Mensuration of Circles & Sectors

radius 6 cm.
chord 4B by

Arc ACB is longer than the

A. (7-3)cm

B. 2(7z-3)cm
C. 3(r-1)cm
D. 6(7r-1)cm
E. 3(27[—\/3) cm

[1982-CE-MATHS 2-23]

In the figure, the two concentric circles are of
radius 2 cm and 4 cm respectively. Each
circle is divided into 6 equal parts by 6 radii.
What is the area of the shaded region?

A. 127 cm?
B. 10z cm’
C. 97 cm?
D. 67 cm’
E. 27 cm?
[1982-CE-MATHS 2-42]
In the figure, OAB is a sector of a circle.

Radius O4 is 3 cm long and arc 4B = 2 cm.
The area of the sector is

2 cm

(@)

33.

34.

35.

A. 3cm’.
B. 6cm’.
C. 9cm’.
D. 37z cm’.
E. 67 cm’.

[1983-CE-MATHS 2-20]

In the figure, the radius of the sector is » and

ZPOQ = x°. If the area of the sector is A4,
then x =
24
A. 7. P 0
3604
B. _rz—'
3604 r
C. R
1804
D. 70
1804 v
E. 2 o

[1984-CE-MATHS 2-47]

The figure shows two sectors with radii » and
2r. If these two sectors are equal in area,
then 6,:0, =

4N )

- —> — 2 —»

mEO® P
[« NNV T S VS o ]

[1986-CE-MATHS 2-9]

In the figure, if the area of the sector is x,

then/E'\B=
A. 2_x ¢
r
B. .
»
2x
C. 1’2 “
X o
D- 90, !
E. % A b
nr

[1986-CE-MATHS 2-18]
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36.

37.

38.

Mensuration of Circles & Sectors

In the figure, ABCD is a square. Arcs AC
and BD are drawn with centres D and C

respectively, intersecting at O. 40:0C =
A B

meaor»
DO et et et

[1986-CE-MATHS 2-47]

Three circles, centres A, B and C touch each
other as shown in the figure. The radii of the
two circles with centre 4 and B are both 1
cm and radius of the circle with centre C is
3 cm. Find the area of the shaded part in

sz.

A \3-3
B. \3-¢
c n3-%
D. n3-%

E. It cannot be determined.
[1986-CE-MATHS 2-52]

The circumference of a circle is 67 cm. The
length of an arc of the circle which subtends

60
an angle of 5 degrees at the centre is

39.

40.

A. lcm.
3

B. 5 cm.

C. 2cm.

D. 7 cm.

E. 27 cm.

[1987-CE-MATHS 2-17%]

In the figure, O is the centre of the circle of
radius 4. The area of the shaded region is

A _orzeen B

\ /.
\"\3()" 4

AV !
O '

A '3-—4
4
B 3 -8
C 4{-4\/3
2
D. 3 -4.
87
E 3 -8

[1987-CE-MATHS 2-52]

In the figure, AOC' is a straight line. OAA,
OBB' and OCC' are 3 sectors. If OA = 4r,
OB = 2r and OC'= r, find the total area of
the sectors in terms of r.

i
/ BX™ Tym
/ \2r /(
§ \ .
| \ ¥ Y
| o f)'\%‘ \‘(‘
- 4 or
A. Tn?
7
L2
B 27
7
C 47zr2
7
D 6”’2
7
E 127n’2

[1988-CE-MATHS 2-18]
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41.

42.

43.

Mensuration of Circles & Sectors

ABCD is a square of side 2 cm. O is the
mid-point of 4D. A sector with centre O is
inscribed in the square as shown in the figure.
What is the area of the sector?

A B
/,/\
7
Vﬂ/ i
0K
o
\_\\\ I‘,"J
D C
Z 2
A. 5 cm
B. 237 cm®
C. \/37! cm?
2 2
D. 37 cm
4 el
E. 37 cm
[1988-CE-MATHS 2-49]
In the figure, ABCD is a G-shaped curve,

where ABC is an arc of a circle ‘and DC is a
radius. If the length of the curve ABCD is
the same as that of the complete circle, find
the angle subtended by the arc ABC at the
centre.

-~ \\\ A
-I/
B.‘f -
\ D ]
‘\.\ /1/
N %
A, 270°
180
B. (180+—)
C. 240°
180, .
D. (360 - ”)
E. 315°

[1988-CE-MATHS 2-50*]

B X o ¥
N ™ \3\
\\C I"._ \
j \ \\ \'- \
/ N N
A—D W Z

In the figure, ABCD and WXYZ are sectors of

equal radii. If BCD:XYZ = s:t, then which
of the following is/are true?

44.

45.

46.

BD )
M 37 =7

5 He2 of sector ABCD s
@) area of sector WXYZ ~ 1
ZBAD s
@ 2wz
(1) only
(2) only
(3) only

(1) and (3) only
(2) and (3) only

SR Aol e

[1989-CE-MATHS 2-32]

In the figure, 7B touches the semi-circle at B.

TA cuts the semi-circle at P such that
TP = PA. If the radius of the semi-circle is 2,
find the area of the shaded region.
T
P
/
a4
V
A4 o i
A 12-7
B. 8-=7x
C. 6-n7
D. 4-=x
E. 24-7n)

[1991-CE-MATHS 2-13]

Find the perimeter of the sector in the figure.
(7 rad = 180°)

\ -\\\
\“ \\
\ \
W
15cem
A. 225 cm
B. 3cm
b4
C. (60 + 3) cm
D. 45cm
E. 6cm

[1993-CE-MATHS 2-15]

In the figure, the radii of the sectors OPQ
and ORS are 5 cm and 3 cm respectively,
Area of shaded region
Area of sector OPQ
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47.

48.

LLON VY R UNIT 9.2

Mensuration of Circles & Sectors

NS
e
¢ 2
b, 16

[1993-CE-MATHS 2-42]

In the figure, OACB is a sector of radius r.
If ZAOB = %z (i.e. 60°), find the area of the
shaded part.

\\.

B
v (59
n (5-3)
e (-3
v (5-3)
E %rr— 431'2

[1994-CE-MATHS 2-15]

In the figure, CDEF is a sector of a circle
which touched AB at E. If AB = 25 and
BC =15, find the radius of the sector.

49.

50.

A 9

B. 10
C. 11.25
D. 12
E. 125

[1994-CE-MATHS 2-44]

In the figure, O is the centre of the circle.
Find the area of the major segment ABC.

B

n
A 5P
3z
B. 3 g
c (5 1);2
472
3z 1
D. ( 2 2)#
3z 1
= (4 * 2)’2
[1995-CE-MATHS 2-45]
In the figure, O is the centre of the circle.

AB and AC are tangents to the circle at B and
C respectively. Area of the shaded region =

€
N

4 2
A Q-7 om’.

B. 2-%)cm?.

3
C. (\/- - 'g) cm? .
D. (\/— - %’) cm? .
E. (32E - 76[) cm? .

[1996-CE-MATHS 2-16]
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51,

52.

53.

Mensuration of Circles & Sectors

In the figure, BEA is a semicircle. ABCD is
a rectangle and DC touches the semicircle at
E. Find the area of the shaded region.

A. 97

B. 187

C. 36«

D. 36 -9x
E. 36 +97x

[1997-CE-MATHS 2-16]

In the figure, BCA is a semicircle. If AC=6
and CB = 4, find the area of the semicircle.

>
(Y
N

=men W
=
N

[1997-CE-MATHS 2-18]

In the figure, OXY is a sector with centre O.
If Z is the mid-point of YO, find area of
AOXZ : area of sector OXY.

X
m‘
Y ; o
A, 1:2
B. 2:\/3x
C. 2:3n
D. 3:2x
E. 3\/3 27

[1997-CE-MATHS 2-48]

54.

55.

56.

In the figure, OABC is a sector. Find the

area of the shaded region.

g

(7 -2) cm?
(27 —4) cm?
(47 - 8) cm?
(87 — 8) cm?
(87 — 16) cm?

SN

[1998-CE-MATHS 2-23]

In the figure, ABC is a semicircle. Find the

area of the shaded part.

A
A. 67 cm?
B. 157 cm’
C. (67— 9\/3) cm?
D. (67+ 9\/3) cm?
E. (127- 9\]3) cm?

[1998-CE-MATHS 2-46]

In the figure, ABCD is a semicircle. Find the

area of the shaded region correct to the
nearest 0.01 cm?.
- c
/\\
NSO ET——— ‘R‘

10em

HEOQORP

[1999-CE-MATHS 2-25]
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Mensuration of Circles & Sectors

57. The figure shows a square, a triangle and a
sector with areas a cm?, b cm® and ¢ cm’
respectively.

lom /\
LY

Iem . dom/ N4 cem
acem i i

Iem fom

4om

Which of the following is true?

A. a>b>c
a>c>hb
b>a>c

b>c>a

= T 0w

c>a>b

[2000-CE-MATHS 2-32]

58. In the figure, OABC is a sector. Find the
length of the arc ABC.

( ————r.
"\ —~—
3
i
\
\\" \\
i N\

\ NOov3om
i .

N,
N
™,

¢

>
w|
o
8

47 cm
57 cm

67 cm

e O R

127 cm

[2001-CE-MATHS 2-25]

59. In the figure, 4, B and C are the centres of
three equal circles, each of radius 1 cm. Find
the area of the shaded region.

A. (Eﬂ— 23 cm’
B. ('27! - %E) cm?
C. (g+ 43) cm?
D. '27! cm?

E. (f— 43) em’

[2001-CE-MATHS 2-26]

60. In the figure, OCD and OAB are two sectors.
The length of 4B is

A 3
. 37ICII1

10
B. 3 7 cm

C. 2z+2)cm
4 cm

[2002-CE-MATHS 2-20]
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Mensuration of Circles & Sectors

61. In the figure, OAB is a sector and AB= 1
cm. Find the area of the sector.

S 0w p
Dl
8
g

[2003-CE-MATHS 2-19]

62. In the figure, OAB is a sector. The perimeter
and the area of the sector are x cm and

y cm? respectively. If x =y, then 4B =

/
/ \
. |
(&) B
A. Scm
B. 10 cm
Sx
3 cm
10
D. T” cm

[2004-CE-MATHS 2-45]

63. In the figure, OAB is a sector of radius 2 cm.

If the length of 4B is 37 cm, then the area
of the sector OAB is

SAW »
S
N
o
BN

[2005-CE-MATHS 2-19]

64.

65.

66.

In the figure, O is the centre of the circle. B
and C are points lying on the circle. If OC =
2 cm and OA4 = 1 cm, then the area of the
shaded region OABC is

Z 2
A 5 om

2,
B 3 om

[2006-CE-MATHS 2-19]

In the figure, OAB is a sector with centre O.
If the perimeter of the sector OAB is 12 cm,
find OA correct to the nearest 0.01 cm.

#

—
,,'\
\
A
Q A
A. 336 cm
B. 391 cm
C. 431 cm
D. 7.64 cm

[2007-CE-MATHS 2-16]

In the figure, OAB and OCD are sectors with
centre O. It is given that the area of the
shaded region ABCD is 54z em? . If
AC = 6 cm, then OA4 =

15 cm.
21 cm.
24 cm .
30 cm .

SawEy

[2008-CE-MATHS 2-20]
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67. In the figure,

68.

Mensuration of Circles & Sectors

OAB is a sector of radius
rcem. If ZAOB = 120° and the area of the
sector is 127 cm?, then r =

4

e \\

\\/!
B
A 3
B. 4
C. 6.
D. 18.

[2009-CE-MATHS 2-20]

If the radius and the area of a sector are
12 cm and 487 cm® respectively, find the
perimeter of the sector correct to the nearest
0.1 cm.

25.1 cm.
36.6 cm .
49.1 cm .
994 cm .

ToF»

[2011-CE-MATHS 2-16]

HKDSE Problems

69.

In the figure, O is the centre of the circle. C
and D are points lying on the circle. OBC
and BAD are straight lines. If OC = 20 cm
and O4 = AB = 10 cm, find the area of the
shaded region BCD correct to the nearest cm?.

-’

214 cm
230 cm
246 cm
270 cm

SORp

[SP-DSE-MATHS 2-16]

70.

71.

72.

In the figure, O is the centre of the sector
OABC. 1If the area of AOAC is 12 cm?, find
the area of the segment ABC.

c

———

~Nel- I
Pea

N

|

A

(2]

8

[PP-DSE-MATHS 2-15]

In the figure, OAB and OCD are sectors with

centre 0. If 273= 127 cm, (?b= 167 cm
and OA = 30 cm, then AC =

oW

[2012-DSE-MATHS 2-16]

In the figure, 4B is a diameter of the circle
ABCD. If AB= 12 cm and CD = 6 cm, then
the area of the shaded region is

Past Paper Review (Multiple Choice)
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Mensuration of Circles & Sectors

(127 -9) cm?.
(127 + 9) cm?.
(127 - R3) em?.
(127 + %\[3) em?.

S0 ®p

[2012-DSE-MATHS 2-21]

73. In the figure, the diameter of the semicircle
ABC is 3 cm. If AC = 2 cm, find the area
of the shaded region correct to the nearest
0.01 cm?.

Wy

[2013-DSE-MATHS 2-16)

74.

In the figure, O4AB and OCD are sectors with
centre O, where O4 = 33 cm and OC = 39
cm. The area of the shaded region ABDC is
727 cm®. Which of the following is/are true?

(1) The angle of the sector OAB is 60°.
(2) The area of the sector OAB is 11z cm®.

(3) The perimeter of the sector OCD is 13«
cm.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

S Oowp

[2016-DSE-MATHS 2-19]

75. In the figure, O is the centre of the sector O4BCD.
AD and OC are perpendicular to each other and
intersects at the point E. F is a point lying on AD
such that BF is perpendicular to AD. If AF = 9 cm,
DF =39 cm and OE = 18 ¢m, then the area of
the sector OBC is

D W
\\
‘U
N
0
A. 48w cm?
B. 757 cm?
C. 96w cm?

D. 150mcm?
’ {2018-DSE-MATHS 2-17]

76. In the figure. O is the centre of sector OABC. It is
given that AOAB is an equilateral triangle. AC and
OB intersect at the point D. If 04 = 12 cm and
2AOC = 90°. find the area of the shaded region
BCD correct to the nearest cm?.

c
B
7
LI
|
/D
a

A. 11cm?

B. 16cm?

C. 26cm?

D. 38cm?®

[2019-DSE-MATHS 2-38]

77. The angle of a sector is decreased by 60% but ifs
radius is increased by k%. If the arc length of the
sector remains unchanged. find the value of k.

A. 40
B. 60
C. 67
D. 150

[2020-DSE-MATHS 2-15]
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Areas in Proportion

1. In AAFG, points B, C, D and E divide AF
Area of AAPE

into 5 equal parts. CP// EG. Area of AAGF

a b
b L
C. %
b L.
£ 4

[SP-CE-MATHS A2-50]

2. In AABC, PQ// BC. The area of AAPQ is 4.
The area of APQOB is 6. What is the area of
AQBC?

A

Y

10
12
15

SRR

[SP-CE-MATHS A2-52]

3. In the figure, BQ:QC = 4:3, and AP:PQ

Area of AABP
= 1:3. Then Area of AABC
A

I)
B 3 0 3 C
A L
.3
1
B. 2
1
C. 7-
1
D. g
1
E. 9

[1978-CE-MATHS A2-54]

4. In the figure, ABCD is a parallelogram. AB is
1
produced to P such that BP = EAB‘ Then

Area of AAPD
Area of ABCD
D C
1 B P

N

5 2

c b

b L

e L

[1979-CE-MATHS 2-44]
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5. In the figure, F is the mid-point of AB. E is A. 80.
a point on AC such that AE:EC = 2:1. B. 60.
Area of ABFE C. 45.
Area of ABCE D. 40.
A E. 36.
[1984-CE-MATHS 2-50]
F
E 8. In the figure, ABCD is a rectangle E, F, G
and H are points on the four sides such that
EF /I DB/l GH. AF = FB and HC = 2BH.
B C What fraction of the area of 4BCD is shaded?
A 2 A F B
2 7
Ve
B 2 4
3 ' S H
C. 1 E e §
3 / .
D. 5 )
s
E. 2 ’ .
[1981-CE-MATHS 2-53] D G C
NEE!
6. In the figure, X and Y are points on 4B and T 36
BC respectively such that AX:XB =3:2 and B 5.
BY:YC = 4:3. If the area of AABC = 70, 12
then the area of A4AXY = C 25

A
D. ﬁ
47
X E 7
[1985-CE-MATHS 2-52]
Y c 9. In the figure, BD = a, DC = b and the area

B of A4BD = s. Find the area of A4BC.
16, 4

2% .
30.
40.
4.

HEOR P

[1983-CE-MATHS 2-52]

7. In the figure, XY //BC. AX:XB = 2:1. If
the area of the trapezium BCYX = 20, then

B
the area of AABC = s(a+b)
a

A +b
s(a
B. B
s!a+b!2
C. po.
s(a + b)?
X Y D. _(“_bz—L
o s(@+b?)
B > C S

Past Paper Review (Multiple Choice) P. 165
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Areas in Proportion

10. In the figure, ABCD and ABEF are
el Area of ABCD
paraliclograms. - area of ABEF
D G
\ \
\ %
! > .
\ F_ E
\ / //
\’ '1,/ \ j/
A B
AD
A. AF "
BC
B. BF -
BC
C. EF°
AD?
D Ff.
BC?
E Ef‘

[1987-CE-MATHS 2-24]

11. In the figure, DE//BC and AB// EF. If AE:
EC = 1:2, then area of AADE : area of
parallelogram BFED =

A

\,

N\
I )—A/ \E

/ N\
/ ) AN
B Ly ,/ >

HEO®R P
ERPISE

[1987-CE-MATHS 2-54]

12. In the figure, PORS is a rectangle with PQ =
24 and PS=d. T is the mid-point of PQ. V

. . PTVS
is a point on SR and :rr::—TQRV =2. SV=

I 12 T 12 Q
d
S v R

13.

14.

15.

14 .
16.
18. o~
20.
22.

HEOF»>

[1988-CE-MATHS 2-11]

In the figure, ABCD is a square and AE =

Area of AED
BE. ‘Area of ABCD ~
g
AN
D /'," " C
\
,_."‘ “\
/ \
A B
1
A. 2
3
B. g
1
C. 3
1
D. 2
E L
t8

[1989-CE-MATHS 2-11]

In the figure, D and E are points on AB and
AC respectively such that ZABC = ZAED,
AD =8, AE =5 and EC = 15. If the area of
AADE is 16, then the area of the quadrilateral
BCED is

N\ E
l’[‘-"' e \'\\
B/ R AN
. N \'\.
—,

A. 200.
B. 100.
C. 96.
D. 84.
E. 40.

[1989-CE-MATHS 2-37]

In the figure, ABCD is a parallelogram. E
and F are the mid-points of 4B and DC
respectively. BF and ED cut AC at P and Q
respectively. If the area of ABCD is 48, find
the area of the shaded part.

Past Paper Review (Multiple Choice)

P. 166



HKDSE MATHS RVISX]

16.

17.

Areas in Proportion

F C
\ o /?

Y 1)/_/-"

O \ /

\ /
E B
A 6
B. 8
C. 96
D. 12
E. 16

[1989-CE-MATHS 2-53]

In the figure, AC cuts BD at O. The areas of

AAOB, AAOD and ABOC are 7 cm?, 12 cm’
and 10.5 cm” respectively. Find the area of

AOCD.

"EOWP
o0
[
o)
B,

[1989-CE-MATHS 2-54]

In the figure, M is the mid-point of BC and
AD = 2DB. AM and CD intersect at K. Find
area of AADK
area of AAKC~

A L
2

2
B. 3
3
C. 3
4
D. 3
E. 1

[1991-CE-MATHS 2-53]

18. In the figure, AD:DB =1:2, AE:EC=3:2.

19.

20.

Area of ABDE : Area of AABC =
B

[ L]

:25.
6:65.

mEOA®p
LW B W N -

[1994-CE-MATHS 2-45]

In the figure, DE = DB, AC = 13 and
BC = 5. Area of AADE : Area of AACB =

C

A D *B

64 :169.
5:13.
4:9.
8:13.
2:3.

S Rol i

[1995-CE-MATHS 2-47)

In the figure, area of AACD : area of ABCD
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Areas in Proportion

A 1:1

B. a:b.
C. b:a.
D. &:p.
E. b*:d*.

[1996-CE-MATHS 2-15]

.. Area of triangle CDE 1
21. In the figure, if o 7= < triangle BCE 2’
Area of triangle CDE

Area of trapezium ABCD*

find

A L
B
c |
p. |

[1996-CE-MATHS 2-46]

22. In the figure, DE: EF =

St e
£SW W N -
—_ R =

[1996-CE-MATHS 2-52]

23.

24.

25.

In the figure, ABCD is a rectangle. CDE is a

straight line and AE // BD. If the area of

ABCD is 24 and F is a point on BC such -
that BF: FC = 3:1, find the area of ADEF.

E

HEORP
0 O B W N

[1997-CE-MATHS 2-53]

In the figure, AB// DC. If the areas of A4BE
and ACDE are 4 and 9 respectively, find the
area of ABCE.

SRR S
o N N n B

[1997-CE-MATHS 2-54]

In the figure, ABCD is a rectangle. M is the
midpoint of BC and AC intersects MD at N.
Area of ANCD : area of ABMN =

i 4]

SR S
Quwwo

BN = =

[1999-CE-MATHS 2-54]
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26. In the figure, AEC and BED are straight lines.

27.

28.

Areas in Proportion

If the area of AABE = 4 cm® and the area of
ABCE = 5 cm?, find the area of ACDE.

SIS Bg
(o))
(e}
BM

[2000-CE-MATHS 2-54]

In the figure, ADB, BEC and CFA are straight
lines. If the area of AABC is 225 cm®, find
the area of the parallelogram DECF.

B eem K Wem €

81 cm?
108 cm?
126 cm?
135 cm?
162 cm?

SR A

[2001-CE-MATHS 2-50]

In the figure, ABCD is a parallelogram. FE
and F are points on 4D and BC respectively
such that AB// EF. EF meets AC at G. If
AG:GC = 1:2, then area of ABFG : area of
EGCD =

CSOwp
L S
o B B

[2002-CE-MATHS 2-44]

29.

30.

31.

In the figure, ABDF and ACEG are straight
lines. If the area of AABC is 16 cm’? and the
area of quadrilateral BDEC is 20 cm?, then
the area of quadrilateral DFGE is

Towp
w
[=)}
(2]
=]

[2003-CE-MATHS 2-17]

In the figure, AEDC is a parallelogram. If
AB:BC=1:2 and AF:FE = 2:1, then the
area of AABF : area of ABCD =

A B C

o Owp
N =
© B oW

[2003-CE-MATHS 2-18]

In the figure, ABCD is a parallelogram and E
is a point on AD such that AE:ED =1:3.
If the area of AABE is 3 cm?, then the area
of the shaded region is

5\1\3‘& 3 %\T‘.
»’lg{st%\‘:\;‘}(\k\t\ N ‘\\\\\\

SIMNSRNNNSNNENS 1‘:\\ BN

s
\
5,
N,
S

Cawe»
=
(2]
BN

[2004-CE-MATHS 2-17]
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32.

33.

34.

35.

Areas in Proportion

In the figure, AD and BC meet at E. If
CE:EB = 3:1, then area of AABD : area of
ACDE =

“

TgaOw»
BN = -
© W w—

[2004-CE-MATHS 2-18]

In the figure, ABCD is a parallelogram. E is
a point lying on AB. If EC and BD intersect
at F, then the ratio of the area of ADEF to
the area of ACBF is

5T

e .__.

D 4
A. 1:1.
B. 1:2.
C. 2:1.
D. 2:3.

[2007-CE-MATHS 2-19]

In the figure, ABCD is a parallelogram. M is
a point lying on BC such that BM: MC=1:
2. If BD and AM intersect at G and the area
of ABGM is 1 cm?, then the area of the

parallelogram ABCD is
B M C

A. 9 cm?.

B. 11 cm?.
C. 12 cm’.
D. 24 cm’.

[2008-CE-MATHS 2-21]

In the figure, ABCD is a parallelogram. E is
the mid-point of 4AB. F and G are points
lying on CD such that DF = FG = GC. BG
and CE intersect at H. If the area of ABCH
is 6 cm?, then the area of the quadrilateral
EFGH is

D F G C
[ |

H L

A E B
A. 10 cm?.
B. 12 cm?.
C. 15cm?.
D. 16 cm?.

[2011-CE-MATHS 2-19]

HKDSE Problems

36. In the figure, ABCD is a parallelogram. F is
a point lying on AD. BF produced and CD
produced meet at E. If CD:DE = 2:1, then
AF :BC =

E

[=NoN--N 2
0 W N -
© B W

[SP-DSE-MATHS 2-23]

37. In the figure, ABCD is a rectangle. E is the
mid-point of BC. F is a point lying on CD
such that DF = 2CF. If the area of ACEF is
1 cm?, then the area of AAEF is

D F C
P \\
P 4 N
// __\.51 Il
y, )
/
S
A B
A. 2cm?.
B. 3 cm’.
C. 4cm’.
D. 6cm?.

[PP-DSE-MATHS 2-17]

Past Paper Review (Multiple Choice)
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38.

39.

40.

Areas in Proportion

In the figure, ABCD is a parallelogram. E
and F are points lying on 4B and CD
respectively. 4D produced and EF produced
meet at G. It is given that DF: FC =3:4

and /gD:DG= 1:1. If the area of ADFG is

3 cm”, then the area of the parallelogram
ABCD is
G
\F &
/S
\ "y
A E B
A 12cm’.
B. 14 cm’.
C. 18 cm’.
D. 21 cm?.
[2012-DSE-MATHS 2-17)
In the figure, ABCD is a trapezium with

AD// BC and AD:BC =2:3. Let E be the
mid-point of BC. AC and DE intersect at F.
If the area of ACEF is 36 cm?, then the area
of the trapezium ABCD is

A b

B
A. 216 cm?®.
B. 264 cm®.
C. 280 cm?.
D. 320 cm®.

[2013-DSE-MATHS 2-18]

In the figure, B is a point lying on AC such

that AB: BC =3:2. It is given that AE// BD.

If the area of ABCD and the area of ACDE
are 4 cm’> and 8 cm’ respectively, then the
area of the trapezium ABDE is

41.

42.

D
4 B e
A. 18 cm?®.
B. 21 cm?.
C. 27 cm?®.
D. 33 cm’.

[2014-DSE-MATHS 2-17]

In the figure, ABCD is a parallelogram. E is
a point lying on CD such that DE:EC = 2:
3. AD produced and BE produced meet at F
while AE produced and BC produced meet at
G. If the area of ADEF is 8 cm?, then the
area of ACEG is

SOF P

[2015-DSE-MATHS 2-17]

In the figure, ABCD, CDEF and EFGH are
squares. AG cuts CD and EF at P and QO
respectively. Find the ratio of the area of the

quadrilateral DEQP to the area of the
quadrilateral ABCP.

A D E H

P
\\ Q

B C F G
A, 1:2

B. 2:3

C. 3:5

D. 4:9

[2016-DSE-MATHS 2-20]
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Areas in Proportion

43. In the figure, ABCD and BEDF are
parallelograms. £ is a point lying on BC such
that BE: EC = 2:3. AC cuts BF and DE at
G and H respectively. If the area of AABG is
135 cm?, then the area of the quadrilateral

DFGH is
A. 60 cm?®.

B. 81 cm?.

C. 90 cm?.

D. 144 cm®.

[2017-DSE-MATHS 2-16]

44, In the figure, 4BCD is a parallelogram. £ is a
point lying on BC such that BE: EC = 5:3. AF and
BD imtersect at point F. If the area of AABF is
120cm?. then the area of the quadrilateral CDFE is

A — D
/ 7
/ - //

B l[ ¢
A, 237 cm?
B. 307 cm?
C. 312cm?
D. 429 cm?

[2018-DSE-MATHS 2-16]

45, In the figure, ABCD is parallelogram and AEFG is
a square. It is given that BE: EF: FC = 2:7:3. BD
cuts AF and FG at points .\ and Y respectively. If
the area of AABX is 24 cm?. then the area of the
quadrilateral CDYF is

C o F__.

54 cm?
77 cm?
81 em?
87 cm?

oW

[2019-DSE-MATHS 2-16]}

~

46. In the figure, ABCD is a parallelogram. Let E be a
point lying on 4D such that AE:ED = 2:5. CB is
produced to the point F such that BF = DE. Denote the .
point of intersection of AB and EF by G. It is given that
BD and CG intersect at the point H. If the area of AAEG
is 48 cm?, then the area of ACDH is

-~

D, E A
e »
" ’
{ g B ¥

A. 9% cem?

B. 343¢cm?
C. 420cm?
D. 3588 cm?

[2020-DSE-MATHS 2-18}
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Mensuration of Solids

1.

Mensuration of Solids

A cube of edge 4 cm floats upright in water
3
with i of its volume immersed. The total

surface area under water is

A. 72 cm’.
B. 64 cm’.
C. 60 cm’.
D. 52 cm®.
E. 48 cm?.

[1977-CE-MATHS 2-12]

If the height, the width and the length of a
rectangular block are in the ratios of 1:2:3
respectively and its total surface area is
88 cm?, then the height of the block is

A. 8cm.
B. 6cm.
C. 4cm.
D. 2cm.
E. lcm.

[SP-CE-MATHS A2-42]

A solid wooden cylinder of base radius 3 cm
and height 10 cm is to be cut into a right
circular cone of the same base radius and
height. The volume of wood to be cut away

18
#5210

10 cm

———-

A. 107 cm®.
B. 207 cm’.
C. 307 cm’.
D. 607 cm®.
E. 907 cm®.

[1978-CE-MATHS 2-23]

A dragonfly is tied to a string 1 metre long
attached to a corner of a room. (See figure.)
The walls and the floor are at right angles to
one another. In how much space, in m?, can
the dragonfly move?

A =
- 37
1
B. 67
1
C 37
p. 2
37
4
E. 37

[1979-CE-MATHS 2-26]

. In the figure, the areas of the surfaces A4, B,

C of the cuboid are 10 cm?, 14 cm”® and 35
cm’ respectively. What is the volume of the
cuboid?

A. 49 cm’®
B. 70 cm®
C. 140 cm®
D. 350 cm®
E. 4900 cm®

[1980-CE-MATHS 2-39]

. The total area of the six faces of the solid

cube in the figure is 96 cm’. What is the
length of the diagonal AB?

)

-~
-
L

N ] ——
-

Past Paper Review (Multiple Choice)

P. 173



LLON VYL UNIT 9.4

Mensuration of Solids

A. 6\2 cm
B. 443 cm
C. 42 cm
D. 246 cm
E. 4cm

[1981-CE-MATHS 2-16]

The figure above represents a 50 m x 20 m
swimming pool. The pool is in the shape of
a prism with a rectangular surface and four
vertical walls. The dimensions of the sidewall
" ABCDEF are as shown in the figure. What is
the capacity of the pool in m*?

A. 1200
B. 1500
C. 1800
D. 2000
E. It cannot be determined

[1981-CE-MATHS 2-42]

12 em 12 cm

Figure (a) Figure (b)

The cone in Figure (b) is formed by bending
the sector in Figure (a). The angle of the
sector is 60° and the radius is 12 cm. The
radius of the base of the cone is

A. 2cm.
B. 4cm.
C. 6cm.
D. 27 cm.
E 3_f[ocm.

[1981-CE-MATHS 2-47]

10.

11.

12.

13.

A right circular cone of altitude 3r and base
radius » has the same volume as a cube of
side x. x =

A, 7P,
B. 7#r.

1
C. 37r.

[1982-CE-MATHS 2-14]

A hollow cylindrical metal pipe, 1 m long,
has an external radius and an internal radius
of 5cm and 4 cm respectively. The volume
of metal is

A. 907 cm’.
B. 1007 cm’.
C. 1807z cm’.
D. 9007 cm®.
E. 18007 cm®.

[1983-CE-MATHS 2-13]

A rectangular box, without a lid, is 40 cm
long, 30 cm wide and 10 cm height. The
area of the external surface of the box is

2 600 cm? .
3400 cm?.
3500 cm? .
3800 cm?.
12 000 cm? .

HEORP

[1984-CE-MATHS 2-13]

The base radii of two right circular cylinders
are in the ratio 2:3. If the two cylinders
have the same height, what is the ratio of
their curved surface area?

A, 2:3
B. 4:9
C. 8:27
D. \/§ :\/2_7
E. None of the above.
[1984-CE-MATHS 2-43]

A cone of base radius 2r cm and height
h cm has a volume of 60 cm®. The volume

of a cylinder of base radius » cm and height

A. 60 cm?

B. 120 cm?®
C. 180 cm®
D. 240 cm’®
E. 360 cm®

[1985-CE-MATHS 2-43]
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3
14. A. %4[ cm?.
B. 9cm’.
2743
c. = cm?.
Sphere nght'circular D. 9\/3 cm? .
cy lineder
E. 1243 em?.
In the figure, if i )
Volume of the sphere 9 [1986-CE-MATHS 2-40]
Volume of the right circular cylinder 2’
R
then T 17. A solid rectangular iron block, 4 cm x 2 cm X
1 cm, is melted and recast into a cube. The
A. % decrease in the total surface area is
3 Ve
B. % V4 // ] Iem
3 / /
. . y
i@ / 2em
D. .
3 4em
\ﬁ 1
’ 9 A 1 en
E. 7. cm” .
. B. 2om’
[1986-CE-MATHS 2-12] I
C. 3cm’.
D. 4cm’.
15. ABCDEFGH is a cube of side 3 cm. A sz
tetrahedron DACH is cut away along the plane E. 5om®.
ACH. The volume of the remaining solid is [1987-CE-MATHS 2-13]
B C
A : 18. Figure A shows a circular measuring cylinder
: D 4 cm in diameter containing water. Three iron
| balls, each of diameter 2 cm, are dropped
| into the cylinder as shown in Figure B. What
I is the rise in the water level?
I F
/}'-_- -=r--7G ) 7 kY 7
7 ] |
ad { {
E H i
| 4
A. 6cm’.
B. 9cm’. ]
C. 135cm®.
D. 18 cm’. o
E. 225cm’. i ( -f‘-\)
[1986-CE-MATHS 2-38] TR AN
Figure a Figure b
16. The total surface area of a regular tetrahedron
of side 3 cm is A 41 omi
1
B. 3 om
1
C. 5 cm
D. lcm
E. 2cm
[1987-CE-MATHS 2-14]

Past Paper Review (Multiple Choice) P. 175



FLON /YIS UNT 9.4

Mensuration of Solids

19. A solid iron sphere of radius r is melted and
recast into a circular cone and a circular
cylinder. If both of them have the same
height # and the same base radius », find &
in terms of r.

A L
T2
9r

B. 16
2r

C. 3
3r

D. 2
E. r

[1988-CE-MATHS 2-10]

20. In the figure, the circular cylinder and the
circular cone have the same height. The
radius of the base of the cylinder is twice that
of the cone. If the volume of the cone is
20 cm®, what is the volume of the cylinder ?
A. 40 cm’

B. 80 cm’
C. 120 cm®
D. 240 cm’
E. 300 cm’
[1990-CE-MATHS 2-11]

21. The length, width and height of a cuboid are
in the ratios 3:2:1. If the total surface area
of the cuboid is 88 cm?, find its volume.

A. 6 cm?
B. 48 cm®
C. 48\/5 cm?
D. 962 cm®
E. 384 cm’
[1990-CE-MATHS 2-12]
22. The figure shows a solid platform with steps

on one side and a slope on the other. Find
its volume.

23.

24.

A. 0.75m’
B. 0.84 m?
C. 0858 m’
D. 1.008 m?
E. 1.608 m?
[1992-CE-MATHS 2-13]
Find the ratio of the volume of the

tetrahedron ACHD to the volume of the cube
ABCDEFGH in the figure.

A E
l\\
1
B o~ F
/! N
i ! \\
|
! \\
1 | \
P I
1 )7/ 4=/ H
t/ ’4”
/e

SECRR
DR S e o

[1992-CE-MATHS 2-15]

In the figure, the base of the conical vessel is
inscribed in the bottom of the cubical box. If
the box and the conical vessel have the same
capacity, find 2 :r.

SECRo NS
N

[1993-CE-MATHS 2-16]
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Mensuration of Solids

=t
[~

The figure shows a solid consisting of a
cylinder of height # and a hemisphere of
radius . The area of the curved surface of
the cylinder is twice that of the hemisphere.

Find the ratio
volume of cylinder : volume of hemisphere .

1:3

MY OoR P
(98]
FeS

[1993-CE-MATHS 2-17]

26. In the figure, the solid consists of a cylinder
and a right circular cone with a common base
which is a circle of radius 3 cm. The height
of the cylinder is 10 cm and the slant height
of the cone is 5 cm. Find the total surface
area of the solid.

Scm

10 cm

-———
- -~

A. 757 cm?
B. 847 cm’
C. 93z cm?
D. 1057 cm’
E. 1147 cm®

[1995-CE-MATHS 2-15]

27. In the figure, a solid wooden sphere of radius
3 cm is to be cut into a cube of side x cm.
Find the largest possible value of x.

‘ » 3 » X cm
3\2

23

3

AL
\/3

=T aowp

[1995-CE-MATHS 2-48]

28. In the figure, 4 and B are two right solid
cylinders with the same base radius 1. If the
heights of 4 and. B are 1 and 2 respectively,
find the total surface area of 4

the total surface area of B~

1

A 3
]

B. 3
1

C. 3
3

D. 3
E'g
© 3

[1996-CE-MATHS 2-18]

29. The figure shows a right circular cylinder with
AC being a diameter of its upper face. AB
and CD are two vertical lines on the curved
surface. A curve is drawn on the surface of
the cylinder from B to C. Find its shortest
possible length.
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30.

31.

Mensuration of Solids

27 cm
N7’ +4 cm
4\/5 cm
M 7*+1cm

47’ + 4 cm

mEOoR P

[1996-CE-MATHS 2-27]

The figure shows a frustum of a right circular
cone. The radii of the upper face and the
base are 1 cm and 2 cm respectively. If the
height is 3 cm, find the volume.

37 em?
9
B. 37 cm

1,
77[ cm”

77 cm

15
E. —7zcm’

[1996-CE-MATHS 2-45]

In the figure, the rocket model consists of
three parts. Parts I and III can be joined
together to form a right circular cone. Part II
is a right cylinder. Find the volume of the
rocket model.

3 Lo
Scm &

20 cm I
10 cm oI p
12cm
A, 2607 cm®
B. 3607 cm?
C. 6207 cm®
D. 7207 cm?
E. 9007 cm’®

[1997-CE-MATHS 2-49]

32. The figure shows a right circular cone of base
radius 4 cm and height 3 cm. Find the area
of its curved surface.

33.

34.

A. 127 cm
B. 167 cm’
C. 207 cm?
D. 247 cm’®
E. 487 cm’

[1998-CE-MATHS 2-20]

The figure shows a test tube consisting of a

cylindrical upper part of radius

1 cm and a

hemispherical lower part of the same radius.
If the height of the test tube is 12 cm, fin
its capacity.

A.

=

© 0

35
—3_7[Cm

37 3
37 cm

3,
371cm
40 3
?ﬂcm

68
?ﬂ cm

1cm
<>
g —
N1

12cm

N

[1998-CE-MATHS 2-22]

The figure shows a right prism. Find its total

surface area.

fom

N
g

Y

{ \ .
i \

8 om
A. 104 cm?
B. 108 cm?
C. 114 cm?
D. 120 cm?
E. 140 cm?

[1999-CE-MATHS 2-22]

Past Paper Review (Multiple Choice)

P. 178



L ON YL UNIT 9.4

35.

36.

37.

Mensuration of Solids

In the figure, a cylindrical vessel of internal
diameter 6 cm contains some water. A steel
ball of radius 2 cm is completely submerged
in the water. Find the rise in the water level.

!/-’“\ o S

- A . »
o ——— s

=
|

cm

o °‘tm

= [~ 2!
Wl OlIb o
[¢]

B

[1999-CE-MATHS 2-23]

In the figure, the solid consists of a right
circular cone and a hemisphere with a
common base. Find the volume of the solid.

/
A. 307 cm®
B. 337 cm®
C. 487 cm®
D. 547 cm®
E. 727 cm®

[1999-CE-MATHS 2-24]

In the figure, a solid wooden sphere of radius
¥ cm is to be cut into a cube of side 3 cm.
Find the smallest possible value of r.

38.

39.

3
C. 2
D. 33
E. 32

[2000-CE-MATHS 2-33]

In the figure, ABCDEF is a right triangular
prism. It is cut into two parts along the
plane PQORS, which is parallel to the
face BCDF, and AP :PB = 2:5. Find
volume of the prism APORES
volume of the prism ABCDEF’

=
oo Bl Rl = T

T 0
o
n

3
&l
4 loo
(V)

[2000-CE-MATHS 2-43]

In the figure, the solid consists of a cylinder
and a hemisphere with a common base of
radius 6 cm. Find the total surface area of

the solid.
<« Hom »
e ——
e o
; A A
M ‘*‘”//5
g ! S¢m
{- . '
% v
\ \,_,_ .._.-....«—-‘/

HYOWp
(3]
o
B
3
o
N NEN S S )

[2001-CE-MATHS 2-8]
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40. In the figure, a solid right circular cone of

4].

42.

Mensuration of Solids

height 12 cm is put into a cylinder which has
the same internal radius as the base radius of
the cone. Water is then poured into the
cylinder until the water level just reaches the
tip of the cone. If the cone is removed, what
is the height of the water in the cylinder?

I

N ;\9\«_*)

[2001-CE-MATHS 2-24]

shows

The figure
circular cone and a right cylinder with equal
base radii. Their volumes are a cm®, b cm’
and ¢ cm® respectively.

a hemisphere,

a right

Which of the following is true?

A. a<b<c

B. a<c<b
C. ¢c<a<b
D. c<b<a
[2002-CE-MATHS 2-19]
In the figure, P and Q are two right

cylindrical vessels each containing some water.
The two vessels are placed on the same
horizontal surface. The internal base radii of
P and Q are in the ratio 1:3. 4 and B are
two cubes with sides in the ratio 1:2. 4 and
B are put into P and QO respectively. Suppose
both cubes are totally immersed in water
without any overflow. If the rise in water
level in P is 1 cm, then the rise in water
level in Q is

. TR B
. v
&
i L™,
i O
f. ~ - % <~'
S
\-'«—-—\

43.

44.

A 2cm.
3

B. %cm.

C. gcm.

D. %cm‘.

[2002-CE-MATHS 2-45]

The figure shows a right circular cone of base

radius 6 cm and height 8 cm. Find its
volume.

P SO

T gem

i —
A. 327 cm®
B. 607 cm®
C. 97 cm®
D. 288z cm®

[2003-CE-MATHS 2-20]

In the figure, the solid consists of a right
circular cone and a hemisphere with a
common base. Find the total surface area of
the solid.

L. em S

S
- .
-

-

--------
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Mensuration of Solids

1367 cm?
2487 cm?
2647 cm’
3927 cm’

SOFE

[2003-CE-MATHS 2-21]

45. The figure shows a solid right circular cone of
height 5 cm and slant height 13 cm. Find
the total surface area of the cone.

A. 1447 cm?
B. 1567 cm’
C. 2407 cm?
D. 3007 cm’

[2005-CE-MATHS 2-17]

46. .The figure shows a right triangular prism.
Find the volume of the prism.

”%ai;. o
a

6 cm
A. 36 cm’
B. 72 cm’
C. 36\/3 cm’®
D. 72y3 cm’

[2005-CE-MATHS 2-18]

47. In the figure, the solid consists of a
hemisphere of radius 3 cm joined to the
bottom of a right circular cylinder of -height
8 cm and base radius 3 cm. Find the volume

of the solid.
C\
A

Xom

e ———— .
Jand> v

\

3
3

757 cm
907 cm
937 cm’
1087 cm

cTaE»

3

[2006-CE-MATHS 2-18]

48. In the figure, sector OXY is a thin metal sheet.
By joining OX and OY together, which of the
following right circular cones can be folded?

]
13
]
]
g Gom
13
I
3
]

[2006-CE-MATHS 2-20]

49. If the length of a side of a regular tetrahedron
is 3 cm, then the height of the tetrahedron is
A. 3 cm.
B. 3cm.

C. \/gcm.
i

P cm .

[2006-CE-MATHS 2-45]
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50. In the figure, the volume of the right prism is

51.

52.

53.

Mensuration of Solids

//
"
L] [
Sem //
¥ om Soem © -
12¢
1 3 / o
7em
A. 456 cm’.
B. 540 cm’.
C. 552 cm’.
D. 636 cm’.

[2007-CE-MATHS 2-17]

If a solid metal hemisphere of radius r is
melted and recast into 3 identical solid right
circular cones of height # and base radius 7,
then r:h =

TOEP
B W W
WD w

[2007-CE-MATHS 2-18]

The figure shows a solid right circular cone of
height 12 cm. The circumference of the base
is 187 cm. Find the total surface area of the
circular cone.

B3 wm

A. 81z cm?

B. 1357 cm?
C. 2167 cm?
D. 3247z cm?

[2008-CE-MATHS 2-18]

In the figure, the volume of the right prism is

T Sau

T

L N

6y
1icm

54.

55.

56.

57.

A. 128 cm?
B. 332 cm’
C. 384 cm’
D. 768 cm?

[2008-CE-MATHS 2-19]

The base of a solid right pyramid is a square.
If the perimeter of the base is 48 cm and the
length of each slant edge of the pyramid is

10 cm, then the total surface area of the
pyramid is

A. 192 cm?.

B. 336 cm®.

C. 384 cm?®.

D. 96\7 cm®.

[2009-CE-MATHS 2-17]

The base radius and the height of a right
circular cylinder are 3 cm and 12 cm
respectively while the base radius of a right
circular cone is 6 cm. If the volume of the
circular cylinder and the volume of the
circular cone are the same, then the height of
the circular cone is

A. 3 cm.
B. 9cm.
C. 18cm.
D. 27 cm.

[2009-CE-MATHS 2-18]

The volume of a right circular cylinder of
radius R is twice the volume of another right
circular cylinder of radius . If the heights of
these two circular cylinders are the same, then
R:r=

2:1,
4:1.
i \ﬁ:l.
\ﬁ:l.

o owp

[2010-CE-MATHS 2-18]

In the figure, the total surface area of the
solid right prism is

12cm
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58.

59.

Mensuration of Solids

A. 560 cm?
B. 621 cm?
C. 682 cm?
D. 854 cm?
[2010-CE-MATHS 2-19]
In the figure, the total surface area of the

solid right triangular prism is

5cm 20 ¢cm
12¢em
A. 120 cm?
B. 600 cm?
C. 660 cm?
D. 720 cm?

[2011-CE-MATHS 2-17]

If the volume of a solid hemisphere of radius
r is equal to the volume of a solid right
circular cylinder of height # and base radius 7,
then r:h =

A, 2:3.
B. 3:2.
C. 3:4.
D. 4:3.

[2011-CE-MATHS 2-18]

Mensuration of Similar Solids

60. ¥, = the volume of a sphere of radius 2a.

61.

V, = the volume of a sphere of radius 3a.
Then V,:V, =

A, 2:3.
B. 4:9.
C. 8:27.
D. 47:9x.

[SP-CE-MATHS 2-34]

A circular hole of diameter 8 cm is drilled in
a thin plate for holding a right circular cone.
(See figure.) The base of the cone is parallel
to the plate. If the base diameter of the cone
is 10 cm and the height of the cone is 20
cm, what is the distance between the base of
the cone and the plate?

62.

63.

A. 2cm
B. 4cm
C. 6cm
D. 8cm
E. 10cm

[1979-CE-MATHS 2-45]

A, B, C are three spheres.

Surface area of 4
If Surface area of B 4 and

Volume of B

Volume of C 2,
then Volume of 4 _
Volume of C
A. 16.
B. 8.
C. 2.
p. +
-3
E —+
- 16

[1980-CE-MATHS 2-30]

The height of the cone in the figure is A.

1
depth of '2'h.

It contains water to a

Volume of water
Capacity of the cone

A. l

8
5 L
c L
b 2.
e 1

[1981-CE-MATHS 2-41]
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64. The external and internal radii of a hollow

65.

66.

Mensuration of Solids

metal sphere are 4 cm and 3 cm respectively.
Volume of metal _

Volume of the enclosed empty space

1
A. 27
1
B. 3
4
C. 3
37
D. 77 -
64
27"

[1984-CE-MATHS 2-41]

A solid metal sphere of volume 252 cm® is
melted and recast into 3 smaller solid spheres
whose radii are in the ratio 1:2:3. The
volume of the smaller sphere’ is

A. Scm’.
B. 7cm’.
C. 14cm’.
D. 18 cm’.
E. 28 cm’.
[1984-CE-MATHS 2-42]
In the figure, the volumes of the pyramids

VABC and VPOR are 27 cm® and 64 cm’

respectively. Planes 4ABC and PQOR are parallel.

Area of AABC : Area of APOR =

P00 P
w
S

[1985-CE-MATHS 2-44]

67.

68.

A right conical vessel placed on horizontal
ground contains some water as shown
in the figure. If AD:DB = 2:3, then
volume of empty space

volume of water

4
A 3.
8
B. 15-
8
C. 5.
8
D. T17-
8
E. T,5-
[1989-CE-MATHS 2-12]
. h
i
2
y |
2h

In the figure, a cone of height 34 is cut by a
plane parallel to its base into a smaller cone
of height 4 and a frustum. Find the ratio of
the volume of the smaller cone to the volume
of the frustum.

127
126
:9

=T 0R P

[1992-CE-MATHS 2-17]
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69

70.

Mensuration of Solids

. In the figure, the paper cup in the form of a

circular cone contains 10 ml of water. How
many ml of water must be added to fill up
the paper cup?

A. 20
B. 80
C. 90
D. 260
E. 270

[1994-CE-MATHS 2-13]

In the figure, a right pyramid with a square
base is divided into three parts 4, B and C by
two planes parallel to the base such that the
lengths of their slant edges are 1 cm, 2 cm
and 3 cm respectively.

Find volume of 4 : volume of B : volume of

C.

A, 1:2:3
B. 1:4:9
C. 1:8:27
D. 1:26:189
E. 1:27:216

[1998-CE-MATHS 2-42]

71.

72.

In the figure, a right circular cone is divided
into two parts X and Y by a plane parallel to
the base such that the lengths of their slant
edges are 4 cm and 3 cm respectively. Find
the ratio of the curved surface areas of X and
Y.

/ ( '
» =
[ en?
/ / e
¢ » ;
A. 16:9
B. 16:33
C. 16:49
D. 64:27
E. 64:279

[1999-CE-MATHS 2-37]

It is given that 4, B and C are solid spheres.
If the volume of B : the volume of C = 1:8
and the surface area of A4 : the surface area
of B = 9:4, then the radius of 4 : the
radius of C =

A. 3:4.
3:16.
9:8.
9:32.

eTOow

[2009-CE-MATHS 2-19]

HKDSE Problems

73.

The figure shows a right circular cylinder, a
hemisphere and a right circular cone with
equal base radii. Their curved surface areas
are a cm’, b cm? and ¢ cm? respectively.

Which of the following is true?

A. a<b<c
B. a<c<b
C. ¢c<a<hb
D. c<b<a

[SP-DSE-MATHS 2-17]
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Mensuration of Solids

74. The figure shows a right circular cone of
height 8 cm and slant height 17 cm. Find
the volume of the circular cone.

N
/ PN,
' \,\
£l
“.l
* §
i S
““‘*‘—v~‘
A. 2557 cm’
B. 3457 cm’
C. 4807 cm®
D. 6007 cm®

[PP-DSE-MATHS 2-16]

75. In the figure, the solid consists of a right
circular cone and a hemisphere with a
common base. The base radius and the height
of the circular cone are 3 cm and 4 cm
respectively. Find the total surface area of the

solid.
//.‘\
1/ \\
a/l \\
/ N\
/ N\
y N\,
// \
- ")
',(\\ )
\ T /
\
\\ _ /
N . ‘/1/
~—____—
A. 307 cm?
B. 337 cm?
C. 487 cm?
D. 517 cm?

[2013-DSE-MATHS 2-17]

76. If the height of a regular tetrahedron is 2 cm,
then the volume of the tetrahedron is

A, 2cm’.
B. \/3 cm® .
C. \/8 cm?
D. 3y3cm’.

[2013-DSE-MATHS 2-40]

77. The height and the base radius of a right
circular cone are 12 cm and 9 cm
respectively.  The figure shows a frustum
which is made by cutting off the upper part
of the circular cone. The height of the
frustum is 8 cm. Find the volume of the

frustum.
i i
\
)
N\ ) //
A. 2107 cm’®
B. 3127 cm®
C. 3247 cm’®
D. 9367z cm’®

[2015-DSE-MATHS 2-16]

78. The figure shows a right prism. Find the
volume of the prism.

Gom,

& o

~Jiom
Sam .

TAawP
w
(=]
(=]
[e]
wE.»uau

[2016-DSE-MATHS 2-18]

79. The base radius of a right circular cone is 2
times the base radius of a right circular
cylinder while the height of the circular
cylinder is 3 times the height of the circular
cone. If the volume of the circular cone is
367 cm®, then the volume of the circular

cylinder is

A. 277 cm’.
B. 487 cm’.
C. 8lzcm’.
D. 1447 cm?®.

[2017-DSE-MATHS 2-15]
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80.

81.

82.

Mensuration of Solids

In the figure, the volume of the solid right
triangular prism is
A Y
// . ~
17 em,” S
~ 7]
< // ; fcm
\\\\ // Ej
121?)\\ - /’A_./"/‘ :
A. 544 cmd
B. 600cm3
C. 660cm?
D. 720cm3

[2018-DSE-MATHS 2-15]

The base of a solid right pyramid is a square of
side 18 cm. If the height of the pyramid is 12 cm,
then the total surface area of the pyramid is

A. 432 cm?
B. 540 cm?
C. 756 cm?
D. 864 cm?

[2019-DSE-MATHS 2-15]

If the volume of a right circular cylinder of base
radius Sa cm and height 7 cm is 525 ¢cm?, then
the volume of a right circular cone of base radius
7a cm and height 5b cm is

175 cm?
245 cm?®
490 cm?
735 cm?

SOWp

[2020-DSE-MATHS 2-16]
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Percentage Change in Mensuration

Percentage Change in Mensuration

1. If the height and the base diameter of a cone
are doubled, the new volume of the cone will
be

A. 2 times the original volume.

B. 27 times the original volume.

C. 4 times the original volume.

D. 47 times the original volume.

E. 8 times the original volume.
[SP-CE-MATHS 2-35]

2. If the length of a rectangle is increased by
10% and the width decreased by 10%. which
of the following is true?

Its area remains the same.
Its area is decreased by 1%.
Its area is increased by 1%.
Its area is decreased by 10%.

Y O0wp

Its area is increased by 10%.
[1980-CE-MATHS 2-13]

3. If the surface area of a spherical soap bubble
increases by 44%, its volume increases by

A, 20%.
B. 33.1%.
C. 60%.
D. 66%.
E. 72.8%.

[1981-CE-MATHS 2-15]

4. Some air escapes from a spherical balloon of
volume a’. The balloon keeps its spherical
shape and is now of volume b’. What is the

percentage decrease in the radius?

A. x 100%

a
b
3 B —b

C. \/“ — x 100%

a
3 [543
D. \/“bf’ x 100%
3

3
—b
E. 2 —— x 100%

B. x 100%

[1982-CE-MATHS 2-15]

5. A solid sphere is cut into two hemispheres.

The percentage increase in the total surface

area is -
A, 25%.

1
B. 33 5% : _—
C. 50%.
D. 75%.
E. 100% .

[1983-CE-MATHS 2-45]

. The length and the width of a cuboid are

each increased by 10% and the height remains
unchanged. ~ The percentage increased in
volume is

A. 10%.
B. 20%.
C. 21%.
D. 24%.
E. 33%.

[1985-CE-MATHS 2-42]

. A cylindrical hole of radius r is drilled

through a solid cylinder, base radius 2» and
height », as shown in the figure. The
percentage increase in the total surface area is

f—~ —

A, 0%.
2
B. 165% .
C. 20%.
D. 25%.
. 1
E. 33 g% .

[1988-CE-MATHS 2-45]

. A blanket loses 10% of its length and 8% of

its width after washing. The percentage loss
in area is

A. 18.8%.
B. 18%.
C. 17.2%.
D. 9%.
E. 8%.

[1991-CE-MATHS 2-11]
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9. The length of a rectangle is decreased by 20%.

10.

Percentage Change in Mensuration

If the area remains unchanged, find the
percentage increase of its width.

1
A 1 Z%
1
B. 125%
2
C. 165%
D. 20%
E. 25%

[1996-CE-MATHS 2-43]

The length of a rectangle is decreased by 20%
but its breadth is increased by £%. If the area
of the rectangle remains unchanged, find the
value of k.

20
25
75
80

SOwp

[2011-CE-MATHS 2-11]

HKDSE Problems

11.

12.

13.

If the length and the width of a rectangle are
increased by 20% and x% respectively so that
its area is increased by 50%, then x =

A. 20.
B. 25.
C. 30.
D. 35.

[SP-DSE-MATHS 2-12]

If the circumference of a circle is increased by
40%, then the area of the circle is increased
by

A, 18%.
B. 20%.
C. 40%.
D. 96%.

[PP-DSE-MATHS 2-11]

If the angle and the radius of a sector are
decreased by x% and 50% respectively so that
its area is decreased by 90%, then x =

A. 20.
B. 40.
C. 60.
D. 80.
[2014-DSE-MATHS 2-10]
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Symmetry in Plane Figures

Rotation of Figures

L.
R
2
If the plane figure above is rotated
anticlockwise about the point O through 90°
which of the following is its image?
A,
—X
2
B. )
C.
~
D.
i
[2006-CE-MATHS 2-25]
2.

—
O

If the plane figure above is rotated
anticlockwise about the point O through 135°
which of the following is its image?

s
Vg

O

/O

[2008-CE-MATHS 2-25]

If the plane figure above is rotated
anticlockwise about the point O through 270°,
which of the following is its image?

A //—7(}
/o
I// I'/
/. /
O,
B. O
\,\\
\\’\ \\\
\‘\\
C.
N \J
N
.
\.\\\ \<\T
o
[2010-CE-MATHS 2-24]
N
X
0

If the plane figure above is rotated
anticlockwise about the point O through 270°
which of the following is its image?
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Symmetry in Plane Figures

B.
ZKO
7
0
D. o

[2011-CE-MATHS 2-25]

Rotational Symmetry

5. Which of the following plane figures have
rotational symmetry?

M TN
(\ N
L,

o A

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SO® P

[2007-CE-MATHS 2-25]

. Which of the following triangles have

reflectional symmetry but do not have
rotational symmetry?

(1)
8/ g
kY
@ N
1 \\\‘\
s
(3)
_ si
6
C))

4 %)

8

A. (1) and (3) only
B. (1) and (4) only
C. (2) and (3) only
D. (2) and (4) only
[2008-CE-MATHS 2-26]

. In the figure, the regular hexagon is divided

into six equilateral triangles and two of them
are shaded. The number of folds of rotational
symmetry of the hexagon is

AR s
= I NN

[2009-CE-MATHS 2-29]
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Reflectional Symmetry HKDSE Problems

8. In the figure, the square ABCD is divided into 11. In the figure, the two 6-sided polygons show
nine identical squares and four of them are TR 1
shaded. The number of axes of reflectional P N : |

symmetry of the square ABCD is (“” N ‘,—‘\ ,
i3 ( i
— . - R 3

a rotation transformation.
a reflection transformation.
a translation transformation.
a dilation transformation.
[SP-DSE-MATHS 2-25]

TOR»>
o BN
TOF P

[2007-CE-MATHS 2-26]

12. Which of the following parallelograms have

i ional try ?
9. In the figure, the rhombus ABCD is divided rotational symumisity auc reflectional symmetty

into sixteen identical rhombuses and six of (1
them are shaded. The number of axes of ,
reflectional symmetry of the rhombus ABCD is 6
D o |
]
(2
c y}
-
&5

€) / /

A, 2 / flt
B. 3  S———

C. 4 b

D. 6 (1) and (2) only

[2011-CE-MATHS 2-26] (1) and (3) only
(2) and (3) only

(1), (2) and (3)

TOFP

[PP-DSE-MATHS 2-24]
Miscellaneous

. ) 13. In the figure, the regular octagon is divided
10. Which of the following statements about a into eight identical isosceles triangles and four
cube must be true? of them are shaded. The number of axes of

(1) The number of planes of reflection is 9. reflectional symmetry of the octagon is

(2) All the axes of rotational symmetry
intersect at the same point.

(3) The angle between any two intersecting
axes of rotational symmetry is 90°.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOE»

[2010-CE-MATHS 2-23]
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CPOoR>
— 00 AN

[2013-DSE-MATHS 2-15]

14. The figure below consists of eight identical
regular hexagons. The number of axes of
reflectional symmetry of the figure is

TOowEp
PR BN

[2016-DSE-MATHS 2-23]

15. The figure below consists of eight identical
squares. The number of folds of rotational
symmetry of the figure is

N\
\
\\
\
£
N ,\) AN
" \ ra \
N\
\_ J AN b ¥
p X
N g ) /"
\ rd e
// ' y 7
,/ N\, 4
// AN /.-’
< b X
\.\ 7 % / N
\ 7/ N / .
N/ N %
W N Y
N /
‘\‘,/
A 2
B. 4
C. 6
D. 8

[2018-DSE-MATHS 2-23]
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Angles in Plane Figures 4. In AABC, AB and AC are produced as shown.
Express x in terms of y and z.
1. In the figure, x = A

A 50. A x - %
B. 45. +z
C. 40. B. x=y——2 -90
g' ;g C. x=y+z-180
: ’ D. x=180-y-z
[1977-CE-MATHS 2-28] E. x = 360 - y-z
[1979-CE-MATHS 2-8]
2. In AABC, IB and IC are bisectors of /B and
ZC respectively. ZA4 = 70°. 4BIC = 5. In the figure, ABCDE is a regular pentagon.
A ZADB = ’
9]
I (
S
?
B C
A. 100°.
B. 110°. 4 #
C. 120°. A. 35°.
D. 125°. B. 36°.
E. 135°. C. 40°.
[SP-CE-MATHS 2-21] D. 54°.
E. 72°.

[1980-CE-MATHS 2-21]
3. In AABC, AB = BC and AD bisects ZBAC.

€= 6. In the figure, ABCD is a square and ABE is
B an equilateral triangle. ZADE =?
Iy C
I
D
A
4 ¢ I B
A. 51:. A T2
B. 480. B. 74°
g. 42 . C. 76°
» A, D. 78
E. 39°. E. None of the above
[1978-CE-MATHS 2-19] [1980-CE-MATHS 2-23]
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7.

Angles in Plane Figures

In the figure, 4D and BE bisect £4 and ZB
respectively. ZC =

SN Bs

50°.
68°.
74° .
78°.
80°.
[1980-CE-MATHS 2-44]

With the notation in the figure, express a + b
+c+d in terms of x.

In the figure, ABCD is a quadrilateral.

IR He

x — 180°

540° — x
360° — x
180° — x
[1980-CE-MATHS 2-53]

The

shaded portions are four sectors with centres
at A, B, C and D. Their radii are all equal to
a. What is the total area of the four sectors?

10.

11.

12.

=EawEe

=EOw»

In

na

27a
dnd®
\27d
It cannot be determined
[1981-CE-MATHS 2-28]

the figure, x =

a-b>b.
a+b-180°.
a+b-90°.
180°-a+ b.
360°-a-b.
[1982-CE-MATHS 2-24]

the figure, ABCD is a square and PAB is

an equilateral triangle. ZCPD =

=E0wp

A ()

20°.
25°.
30°.
32°.
36°.
[1982-CE-MATHS 2-25]

In the figure, D is a point on BC such that
AD = CD and AB =AC=BD. 4B =

HEOR 2

A

4 i
LAl y

225°.

30°.
36°.
45°.
60°.
[1982-CE-MATHS 2-26]
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13.

14.

Angles in Plane Figures

In the figure, ABCD is a rectangle. AC and
BC intersect at K. PAK is an equilateral
triangle. £ZPBK =

P

24"

48°.
50°.
52°.
54°.
60°.

HEOW >

[1982-CE-MATHS 2-51]

In the figure, D is a point on BC and
AC=AD = BD. ZCAD =

c

HEOW
w
<

[1983-CE-MATHS 2-22]

The sum of the six marked angles in the
figure is

A. 360°.
B. 540°.
C. 600°.
D. 720°.
E. 900°.

[1983-CE-MATHS 2-23]

16.

17.

18.

In the figure, x = ?

A. 31.
B. 34.
C. 40.
D. 48.
E. It cannot be determined.

[1984-CE-MATHS 2-23]

In the figure, 4, D, E and B lie on a straight
line. CE bisects ZACB and CD 1 AB. ZDCE

1 o 0’
A. 2(x -)°).

1
B. 5(x° +3°).
C. x°—-)°.

1

D. 90° - 5(x° +3°).
E. 90°- (x°-)°).

[1985-CE-MATHS 2-24]

In the figure, x =

oo

115°

p 4
84°k
A T77°.
B. 84°.
C. 96°.
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Angles in Plane Figures

D. 103°.
E. 115°.
[1986-CE-MATHS 2-23]

19. In the figure, if 4B = AC and AD = BD =
BC, then ZACB =

A
)
.8
8 / c
A. 30°.
B. 32°.
C. 36°.
D. 40°.
E. 72°.

[1988-CE-MATHS 2-54]

20. Referring to the figure, find y.

x° 40°

A. 20
B. 30
C. 40
D. 50
E. 80

[1989-CE-MATHS 2-20]

21. In the figure, ABCDE is a regular pentagon
and ABYE is a rhombus. Find ZCAY.

A

(o D

A. 27°
B. 24°
C. 21°
D. 18°
E. 15°

[1989-CE-MATHS 2-21]

22. In the figure, ABCDE is a regular pentagon.
Find ZAFD.

T\
// / M
A { N
B¢ f ™NE
\'%\’\ .‘:. -‘!
.\'l ﬁl\'\ r'!
VSONL /
N
C D
A, 120°
B. 112°
C. 110°
D. 108°
E. 100°

[1990-CE-MATHS 2-23]

23. In the figure, if CD = CF, CE = BE and
DA = DB, then ZC =

LONE
i*- ‘! /{/ \\\
)
A \ \
{ D B
A, 30°
B. 36°
C. 40°
D. 45°
E. 60°

[1990-CE-MATHS 2-52]

24. In the figure, ABCDE and ABXYZ are two
identical regular pentagons. Find ZAEZ.

C RY
_r/h.-"“'- —~— _B_,_.--" atll -_\\"

¢

N\
\
E

A 15°

B. 18

C. 24

D. 30°

E. 36°

[1991-CE-MATHS 2-23]
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25. In the figure, ABC and CDE are equilateral
triangles. Find ZADE.

A
// \ ™ T~
/ N\ S
/ EX]"
/ ﬁ_{\ \ ’.
95 N ‘f
B4 45 f"\'_
{
A, 15°
B. 35°
C. 40°
D. 45°
E. 50°

[1991-CE-MATHS 2-51]

26. In the figure, EB and EC are the angle
bisectors of ZABC and ZACD respectively. If
ZA4 = 40°, find ZE. :

20°
25°
30°
35°
40°

SECN S

[1992-CE-MATHS 2-51]

27. In the figure, B4 // DE and AC = AD. Find

o.
4 F
,‘. :
'!’."
AN
/ le l‘.*f’
8/{;38 é i D
A, 34°
B. 54°
C. 70°
D. 72°
E. 76°

[1993-CE-MATHS 2-25]

28. In the figure, 4B = AD and BC = CD. If
ZBAD = 80° and ZADC = 65°, then ZBCD =

B< 6D p
"f-.\ o P
C
A. 100°.
B. 130°.
C. 145°.
D. 150°.
E. 160°.

[1994-CE-MATHS 2-24]

29. In the figure, x, y and z are the exterior
angles of AABC. If x:y:z = 4:5:6, then
ZBAC =

/
/ N\
/N
./ B
[ YoN
\
A, 48°.
B. 84°.
C. 96°.
D. 120°.
E. 132°.

[1994-CE-MATHS 2-25]

30. In the figure, 4B = AC and AD = AE. ZDAC

A

55°

45°.
50°.
55°
60° .
65°.

SR As

[1995-CE-MATHS 2-25]
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31. In the figure, a+ b+c+d+e+f=

A, 270°.
B. 360°.
C. 450°.
D. 540°.
E. 720°.

[1995-CE-MATHS 2-53]

32. According to the figure, which of the

following must be true?

@
b
v
d

el ”

a+tb=c+d

at+d=>b+c

a+b+c+d= 360°

a+b+c+d= 540°

2a + 2b—-c—-d = T720°.
[1995-CE-MATHS 2-54]

mEAwp

33. In the figure, ABCDE is a regular pentagon
and ABF is an equilateral triangle. Find x.

B A
Cé i §E
D

A, 120°
B. 126°
C. 144
D. 156°
E. 168°

[1996-CE-MATHS 2-28]

34.

35.

36.

In the figure, find x.

A

I
QA
it

B ¥ C
A. 52°
B. 58°
C. 61°
D. 70°
E. 81°

[1997-CE-MATHS 2-17]

In the figure, ABCDE is a regular pentagon
and ABF is an equilateral triangle. Find 6.

D
E 4

A

A J.}
A, 66°
B. 84°
C. 90°
D. 96°
E. 108°

[1997-CE-MATHS 2-19]

In the figure, AB = BC = CA = CD. Find

ZCBD.

507 )
8 C
A, 20°
B. 25°
C. 27.5°
D. 30°
E. 35°

[1998-CE-MATHS 2-30]

Past Paper Review (Multiple Choice)

P. 198



HKDSE MATHS RViga[1¥; Angles in Plane Figures

37. In the figure, ACD and ECB are straight lines. 40. In the figure, x =
If ZEAC = ZCAB and EA = EB, find x.
E »
N ’
{
1 ;]
A, 22° §5 X
B. 34° o s S e
C. 44°
D. 46° A, 50°.
E. 68° B. 55°.
[1999-CE-MATHS 2-28] C. 60°.
D. 65°.
38. In the figure, ABCDE is a regular pentagon E. 70°
and ABFG is a square. Find x. [2001-CE-MATHS 2-20]
D
41. In the figure¢, ABCDEFGH is a regular
, octagon. x + y+z =
G !
¢ ( | SR,
- N
AR
(Ti/ H
A f nk‘; 7 Ja
A, 18° 3
B. 27°
C. 30°
D. 36° A, 60°.
E. 45° B. 67.5°.
[1999-CE-MATHS 2-29] C. 82.5°.
D. 90°.
39. In the figure, ABCD is a parallelogram. Find [2002-CE-MATHS 2-27]
ZBDE.
i’ - {
42. In the figure, ABC is a straight line. If
40 BD// CE, then ZDCE =
D
E
28°
A +
i # B C
A, 30° A. 56°.
B. 35° B. 68°.
g- ‘S*g: C. 112°,
E. 550 D. 1240.
[2000-CE-MATHS 2-19] [2004-CE-MATHS 2-27]
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43. In the figure, ABCD is a square. If CEF is
an equilateral triangle, then ZCBF =

B
.'/TT"‘N._
; > g \ i “'*m.af'
~ \ ~” 1
A \\ '1
N X
\\ » e TI0° A ‘.'
N S, S
D £
A, 45°.
B. 50°.
C. 60°.
D. 80°.

[2005-CE-MATHS 2-27]

44. In the figure, x =

A, 50°.
B. 60°.
C. 70°.
D. 90°.

[2005-CE-MATHS 2-28]

45. In the figure, ABCD is a parallelogram. E, F
and G are points lying on BC, CD and DA
respectively. AE and AF divide ZBAD into
three equal parts and BG bisects ZABC. If
AE and AF intersect BG at H and [
respectively, then ZGIF + ZGHE =

A, 120°.
B. 150°.
C. 180°.
D. 210°.

[2005-CE-MATHS 2-52]

46. In the figure, AY and CY are the angle
bisectors of ZBAX and ZDCX respectively.
ZAXC = 100°, then ZLAYC =

\

40°.
50°.
60°.
80°.

oo p

[2007-CE-MATHS 2-28]

47. In the figure, 4B // CD and AC = BD. If
ZCAD = 20° and ZADB = 80°, then ZADC

{26

30°.
40°.
50°.
60°.

S oWy

[2008-CE-MATHS 2-27]

48. According to the figure, which of the
following must be true?

at+b=c

at+tb=c+90°
atc= b+ 540°
at+b+c=720°

S

[2008-CE-MATHS 2-28]
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49. In the figure, ABCD is a rhombus and ABE is
a straight line. If ZBCE = 40° and BC = CE,
then ZCAD =

D

A, 35°.
B. 40°.
C. 45°.
D. 50°.

[2009-CE-MATHS 2-26]

50. In the figure, x =

130°
X
120°
NN
A. 50°.
B. 60°.
C. 70°.
D. 80°.

[2009-CE-MATHS 2-28]

51. In the figure, C is a point lying on AB such
that AC = AD. If AB//ED, find ZADE.

5 D
AOOO
A . B

A. 20°
B. 30°
C. 40°
D. 50°

[2010-CE-MATHS 2-25]

52. In the figure, D is a point lying on 4B such
that 4D = BD = CD. Find x + y.

B
D
X
A c

A, T75°

B. 90°

C. 95° ™
D. 105°

[2011-CE-MATHS 2-23]

53. In the figure, BED is a diagonal of the
parallelogram ABCD. If ZDCE = 20°,
ZAED = 130° and CE = DE, then ZBAE =

C D

20°

E
1302

B A
A, 100°
B. 105°
C. 110°
D: 115°

[2011-CE-MATHS 2-27]

Interior Angles of Polygons

54. The sum of the interior angles of a 10-sided

polygon is

A. 10 right angles.
B. 12 right angles.
C. 16 right angles.
D. 20 right angles.
E. 24 right angles.

[1978-CE-MATHS 2-13]

55. The sum of the interior angles of a convex
polygon is greater than the sum of the exterior
angles by 360°. How many sides has the
polygon?

HEO®p
O bW

[1984-CE-MATHS 2-22]

56. The exterior angles of a pentagon are x° 2x°
3x° 4x° and 5x°. The smallest interior angle
of the pentagon is

A, 120°.
B. 60°.
C. 48°.
D. 36°.
E. 24°.

[1985-CE-MATHS 2-23]
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57.

58.

59.

60.

FOwp

Angles in Plane Figures

If the sum of the interior angles of a convex
n-sided polygon is 4 times the sum of the
exterior angles polygon, then »n =

A. 4.
B. 6.
C. 8.
D. 10.

[2007-CE-MATHS 2-27]

If each interior angle of a regular n-sided
polygon is 144°, then n =

A. 10.
B. 12.
C. 14.
D. 16.

[2009-CE-MATHS 2-27]

Each interior
polygon is
144°.
160°.
165°.
171°.

angle of a regular 24-sided

[2010-CE-MATHS 2-27]

If the sum of the exterior angles of a regular
n-sided polygon is 3 times an interior angle of
the polygon, then n =

A. 3.
B. 4.
C. 6.
D. 12.

[2011-CE-MATHS 2-28]

Properties of Quadrilaterals

61.

Which of the following are properties of a
rhombus ?

(1) All the four sides are equal in length.

(2) The diagonals are perpendicular to each
other.

(3) The diagonals are equal in length.

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

HEOFP

[1978-CE-MATHS 2-14]

62.

63.

D

In the figure, ABCD is a quadrilateral with
AB = BC and AD = DC. Which of the
following is/are true?

(1) ZBAD = /BCD

(2) ACLBD

(3) BD bisects AC

A. (1) only

B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1983-CE-MATHS 2-51]

In the figure, AB// DC and ZDAB = ZDBC.
Which of the following is/are true?

AB  BD
(M) Bp = DC
AB  AD
@) Bp ~ BC
AD  BD
®) Bp =D
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only
[1994-CE-MATHS 2-53]
4 B
N
e - '
In the figure, ABCD is a trapezium with

AB /I DC. AH bisects ZBAD and DH bisects
ZADC. Which of the following must be true?

(1) ZAHD = 90°

(2) £4DC = /BCD
(3) ZBAD + ZBCD = 180°
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65.

Angles in Plane Figures

(1) only
(2) only
(3) only
(1) and (3) only
(2) and (3) only

S e 2s

[1996-CE-MATHS 2-51]

A >
E B

In the figure, ABCD is a trapezium. Which of

the following must be true?

(1) AED is an equilateral triangle.
(2) EBCD is a parallelogram.

(3) 4B = 2DC.

A. (1) only

B. (2) only

C. (1) and (2) only
D. (1) and (3) only
E. (1), (2) and (3)

[1998-CE-MATHS 2-38]

Other Problems

66.

When the hour hand has turned through an
angle of x°, what is the angle through which
the minute hand has turned?

6x°
12x°
60x°
360x°
3600x°

H=EOowe

[1980-CE-MATHS 2-10]

HKDSE Problems

67.

In the figure, 4B = BC and D is a point

lying on BC such that CD = DE. If AB// CE,

find ZCDE.

68.

69.

70.

71.

52°
58°
640
76°

FOwEP

[PP-DSE-MATHS 2-19]

Which of the following statements about a
regular 12-sided polygon are true?

(1) Each exterior angle is 30°.
(2) Each interior angle is 150°.

(3) The number of axes of reflectional
symmetry is 6.

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

[2012-DSE-MATHS 2-22]

If an interior angle of a regular n-sided
polygon is 4 times an exterior angle of the
polygon, which of the following is/are true?

(1) ' The value of »n is 10.
(2) The number of diagonals of the polygon

is 10.
(3) The number of folds of rotational
symmetry of the polygon is 10.
(1) only
(2) only

(1) and (3) only
(2) and (3) only

TOwp

[2013-DSE-MATHS 2-21]

If an interior angle of a regular n-sided
polygon is greater than an exterior angle by
100°, which of the following are true?

(1) The value of n is 10.

(2) Each exterior angle of the polygon is 40°

(3) The number of axes of reflectional
symmetry of the polygon is 9.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

COR»

[2014-DSE-MATHS 2-22]

If an interior angle of a regular polygon is 5
times an exterior angle of the polygon, which
of the following is/are true?

(1) Each interior angle of the polygon is 150°.
(2) The number of diagonals of the polygon

// is 6.
/o (3) The number of folds of rotational
A 8 symmetry of the polygon is 6.
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72.

73.

74.

Angles in Plane Figures

A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
[2015-DSE-MATHS 2-22]

O

C \/
\:\'b
/
/
i =
~N
LA

According to the figure, which of the

following must be true?

(1) a+c=180°
2) a+b—-c=180°
(3) b+c = 360°

(1) only
(2) only
(1) and (3) only
(2) and (3) only

CPORP

[2016-DSE-MATHS 2-15]

In the figure, ABCD is a parallelogram. E is
a point lying on CD such that BE = CE. If
ZADC = 114°, then ZABE =

D E C

48°
57°
62°
66°

FOwEpP -

[2016-DSE-MATHS 2-17]

If the sum of the interior angles of a regular
n-sided polygon is 3240° which of the
following is true?

A. The value of n is 16.

B. Each exterior angle of the polygon is 18°.

C. The number of diagonals of the polygon
is 20.

D. Each interior angle of the polygon is 160°.
[2016-DSE-MATHS 2-24]

75.

76.

In the figure, 4B = BC and D is a point
lying on AE such that AC = AD. If AE// BC,
then ZABC =

R

44°
56°
62°
68°

SR

[2017-DSE-MATHS 2-18]

In the figure, ABCD is a rhombus. E and F are
points lying on 4B and AD respectively such that
AE = AF and ZECF =42°. If £BAD = 1107,
then £BEC =

/ ™ /
/ \\ . /
2 U N

70°
.
80°
84°

vowy

[2018-DSE-MATHS 2-18]

. In the figure, ABC and ADFE are straight lines. It is

given that AB = BD and BC = CD. If £CDE =

66°, then £ACD = -

~
3;‘ P
7N
. N
e N
Ve / N
o~ / N
~ / 7N
P /
A 3 4
A, 28°
B. 33°
C. 36°
D. 38°

[2019-DSE-MATHS 2-17]
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Angles in Plane Figures

78. In the figure, ABCD is a rhombus. ABE and BCF
are straight lines such that BE = EF. If £BEF =
56° then 2BDC =

F

N
&
™

48°
56°

TOorPr
W
2

62°

[2019-DSE-MATHS 2-20]

79. According to the figure, which of the following
must be true?

I. u—v+w=0°
II. u+v—w=180°
M. u+v+w=450°

I only

IT only

I and IIT only
IT and IIT only

SOWp

[2020-DSE-MATHS 2-23]

80. In the figure, ABC is an equilateral triangle and CDE
is an isosceles triangle with CD = CE. If ZDCE =
78° and £LADC = £CAD = 40°, then CBE =

Y - D
4 . \‘
/ ™\ 3
;’. N i
, .
f N , \
f Y "/' X
H = /~Z.‘,‘-. ~—
i il TG
“: . e o N .
B |2 il —a
A. 14°
B. 19°
C. 24°
D. 29°

[2020-DSE-MATHS 2-20]
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Congruent Triangles

1.

Congruent & Similar Triangles

In which of the following 3 cases are the
given data sufficient for the triangles to be
congruent? The figures are not necessarily
drawn to scale.

(1
10
10
 40°
11 1
(2 10
10 7
2

140°
3)

) 40

10
A. (1) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[SP-CE-MATHS 2-22]
X
A
VA
C

B Y

In AABC and AXYZ, it is given that
/ZB=/Y and ZC= ZZ.

If it is also given that

(1) Z£A4 = ZX, is there sufficient information
to prove that AABC = AXYZ?

(2) AB = XY, is there sufficient information
to prove that AABC = AXYZ?

(3) BC = YZ, is there sufficient information
to prove that AABC = AXYZ?

(1) (2) (3)
not sufficient not sufficient sufficient

not sufficient sufficient not sufficient

mEOR P

sufficient not sufficient sufficient
not sufficient sufficient sufficient
sufficient sufficient sufficient

[1979-CE-MATHS 2-47]

P

In the figure, APTQ, ASOR and ARUT are
equilateral triangles. Which of the following is
/are true?

(1) AUPT = ARQT

(2) PU=0S

(3) POSU is a parallelogram
A. All of them

B. None of them

C. (1) and (2) only

D. (1) and '(3) only

E. (2) and (3) only

[1990-CE-MATHS 2-54]

. In the figure, which of the pairs of triangles

must be congruent?

(1
15 16
50° 50°
16 15
@ &
50°
15 13 13
50°
(3)
60°
50° 60° 50°
16 16
A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1991-CE-MATHS 2-54]
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Congruent & Similar Triangles

Similar Triangles

5. In the figure, AD bisects ZBAC, and cuts BC
at E. Which of the triangles ACE, ABD and
BDE are similar?

c

K

AACE and AABD only
AACE and ABDE only
AABD and ABDE only
The three triangles are similar

S B 2

No two of them are similar
[1978-CE-MATHS 2-41]

6. In the figure, ABCD is a rectangle /BEF =
90°. Which two of the triangles I, II, III, and
IV must be similar?

A4 £ D
i
i
It
¥
v
‘ B C
A. T and II
B. I and III
C. 1I and III
D. 1II and IV
E. III and IV
[1980-CE-MATHS 2-26]
7. (1) A

B D C
ZBAC = 90°, AD 1 BC.

@ A

n ¢
AC and BC intersect at E.

(€) A

B
BC produced meets the tangent AT at T.

Which of the above figures contains one or
more pairs of similar triangles?

A. (1) only

B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)

[1981-CE-MATHS 2-52]

{

,; ) b
/1" \ % -—"@:‘1] )
B Lﬁ _5 p

In the figure, 4B = CD, ZCAB = ZECD and
Z/ABC = ZCDE. Which of the following
must be true?

I\

(1) AABC = ACDE
(2) AABC ~ AEAC
(3) EAC is an isosceles triangle

(1) only
(3) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

=P 0 R

[2000-CE-MATHS 2-24]
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9.

10.

11.

Congruent & Similar Triangles

Which of the following pairs of triangles is/
are similar?

( 1 ) ',/" \.\

(2) A / ).

/. N A fa
3) ’

(2) only
(3) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

mEOw»

[2001-CE-MATHS 2-19]

v

/ARG N
[
C - D

In the figure, ABC and AFED are straight

lines. ZABF = ZCDE and BE// CD. Which
of the following triangles are similar?

(1) AABF
(2) AAEB
(3) A4DC
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[2002-CE-MATHS 2-26]

Which of the following statements about the
triangles in the figure must be true?

) =
I
I

I

IV

I and III are similar.
I and IV are similar.
II and III are similar.
II and IV are similar.
[2003-CE-MATHS 2-27]

SOwp

12. If AC = BD and A4B// DC, how many pairs
of similar triangles are there in the figure?
‘4,\ . }3.‘{
i \\ / A
.“/ /,X.\ \\‘\
.""‘ // \\x \\
X
&// \\\‘\
n ) e I
A. 2 pairs
B. 3 pairs
C. 4 pairs
D. 5 pairs
[2005-CE-MATHS 2-26]
Applications
13. In AABC, AP =3, AQ=6 and OC=4. If
ZAPQ = LACB, then PB =
B
A 7.
B. 8.
C. 10.
D. 17.
E. 20.
[1986-CE-MATHS 2-51]
14. In the figure, LADE = ZACB. Find x.
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Congruent & Similar Triangles

4
8

10
12
16

=EOwE»

[1995-CE-MATHS 2-26]

15. In the figure, AEB and ADC are straight lines.

Find ED.
A
\
‘;{ ¢
.\
D
Er \..“m
\
Ay
A
5 \
' R 5 m ¢
10
A. 3 om
40
B. 1—3' cm
C. 3cm
D. \/R) cm
E. \I% cm

[1999-CE-MATHS 2-30]

HKDSE Problems

16. In the figure, ABCD is a square. BC is
produced to G such that LCDG=25°. E is a
point lying on AB such that AE = CG. If F
is a point lying on BC such that ZCDF = 20°,
then £ZDFE =

A L

N

60°.
65°.
70°.
73°.

eOw»

[2014-DSE-MATHS 2-16]

[l

17. ABCD is a parallelogram. Let E be the mid-
point of AD. If ZABE = ZCBD = ZDBE,
which of the following are true? -

(1) 4B = BD
(2) ZABC = 135°
(3) AABE = ADBE -

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOR>

[2017-DSE-MATHS 2-20]

18. In the figure. 4BCDE is a regular pentagon. AD
and CE intersect at the point F. Which of the
following are true?

D

// \
¥
4 o v 3 E
/ /
\ /'/ \\ I/!
X / \ /
\ \
\ / \
\z;w_,_g/
8 4
I CD =CF

II. AABF = CBF
III. Z2AFB + £EAF = 90°

A. Tand I only
B. TandIIonly
C. IIandIIonly
D. L ITandIiI
[2018-DSE-MATHS 2-19]

19. In the figure. ABCD is a square. E is a point lying
on 4B produced such that BE = 4 cm. BC and DE
intersect at the point F. If EF = 5¢cm, then DF =

¢ o

r///
el
~
./'/
£
// E
//.//
L I; - 4
A. 12cm
B. 15cm
C. l6écom
D. 20cm

[2018-DSE-MATHS 2-20]
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Mid-point & Intercept Theorems

1.

Mid-point & Intercept Theorems

In the figure, A4BCD is a trapezium and
EF [/ AB/IDC. AE = 2ED. If AB = 21 cm,
CD = 15 cm, then EF =

A
E
T—D
T | |

C

B F
17 cm.
17.5 cm.
18 cm.
18.5 cm.
19 cm.

HEOWp

[1977-CE-MATHS 2-31]

In the figure, AX// BY// CZ. ABC and XYZ
are straight lines. AX = 4; BY =6; CZ=11.
AB:BC = '

C
B
1
A

6 1

4 Y
| _— 2

X Y

=EOws
o NI SN S S I NS )
SEURETEN

—

[SP-CE-MATHS 2-24]

In the figure, ABCD is a parallelogram. ABW,
WXYZ and CDZ are straight lines. If BC =35,
BX=1 and AY =3, then WX :XY:YZ =

W

Z

=EEOwP
LW
L;ILI’:UINW

BN DN =

[SP-CE-MATHS A2-53]

. In AABC, PQ//MN//BC. If AP:PM:MB =

1:3:6, then PO:MN:BC =

s el s
et
N
— O QN b W

[1978-CE-MATHS 2-25]

. In the figure, AB// CD// EF. ACF, BCE and

BDF are straight lines. 4B = 12, EF = 6.
CD ="?
A

4.5

3.6

HEOWP

[1981-CE-MATHS 2-54]

. In the figure, AC / DE, FG // BC and

AD:DF:FB = 1:2:3. If BE =10, find FG.
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Mid-point & Intercept Theorems

=E0
— O 00

[1990-CE-MATHS 2-22]

7. In the figure, £ and F are the mid-points of
AB and AC respectively. G and H divide DB
and DC respectively in the ratio 1:3. If
EF =12, find GH.

A

VAN
E \F
/ \
— \r¢
BE &
\ J
N\
S— B
\
A 3
B. 4
C. 6
D. 8
E. 12

[1991-CE-MATHS 2-25]

8. In the figure, 4B =16, CD =8, BF =9,
GD =4, EG=2. Find GC.

A. 45
B. 5§
C. 6
D.

E. 10

[1992-CE-MATHS 2-53]

9. In the figure, ABCD is a parallelogram. PDC,
PORS and ABS are straight lines. If 4Q = 4,
OD =2 and BR = RC =3, then PQO:QOR:RS

10.

11

-

W = DD e

SIS S
0 NN =
W oo =

:12:9.
[1997-CE-MATHS 2-52]

In the figure, ABCD, AFE, CGE and FGD are
straight lines. If 4B = BC = 2CD, then CG:
GE =

moT AR >
T RN

[1998-CE-MATHS 2-50]

In the figure, ABCD and AGFE are straight
lines. Find CF.

A. 4cm
B. 3cm
C. :Z" cm
D % cm
E. % cm

[2001-CE-MATHS 2-52]
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Mid-point & Intercept Theorems

12. In the figure, E and F are the mid-points
of AB and AC respectively. G and H are
points on BD and CD respectively such that

=5 = 1~ =z. If EF=6cm, then GH =

4

A. 3.6 cm
B. 45cm
C. 72 cm
D. 7.5cm

[2002-CE-MATHS 2-50]

13. In the figure, ABD and ACE are straight lines.
If AC:CE = 3:4, then BC:DE =

s‘/\,c
o \x
D > E
A, 1:2.
B. 3:4.
C. 3:7.
D. 4:7.

[2003-CE-MATHS 2-28]

14. In the figure, ABCD is a parallelogram and
ADH, EBC and EFGH are straight lines. If
AD =6, DH=4 and EB:BC = 3:4, then
EF:GH =

TOwp
O W W =
(= S

[2003-CE-MATHS 2-53]

15. In the figure, ABCD and AGFE are straight
lines. If BC=2cm, CD=3cm, BG=6cm
and CF =10 cm, then DE =

,4‘

6 oy
e 44
2cm
10 cm

(\

TOwE>
=
(2]
=]

[2004-CE-MATHS 2-28]

16. In the figure, OABC and OFED are straight
lines. If AB:BC = 2:3 and FA:DC = 1:5,
then OA4:AB =

CTOR>
N N =

[2005-CE-MATHS 2-29]

17. In the figure, ACE and BDF are straight lines.
If the areas of the quadrilaterals 4BDC and
CDFE are 16 cm? and 5 cm’ respectively,
then the length of AB is

2em
£ "";
A. 45cm
B. 5cm
C. 55cm
D. 6cm

[2005-CE-MATHS 2-43]
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Mid-point & Intercept Theorems

18. In the figure, ABC and AED are straight lines.
If AB=8 cm, BC=4cm and CD =9 cm,
then BE =

A 3cm
9

B 5 cm

C. Scm.

D. 6cm.

[2006-CE-MATHS 2-26]

19. In the figure, ABC is an isosceles friangle with
AB = AC. D and E are points lving on 4B such
that AD = DE = 2EB while F is a point lying on
AC such that DF //EC. If ZADF = 90° and CE =
60 cm. then EF =

A
/\
b/
/ N
/ A
) —
/ \\
4 \\
L -
B C
A, 40cm
B. 45cm
C. 48cm
D. 50cm

[2019-DSE-MATHS 2-18]

20. In the figure. P and O are points lying on OR
while U7 and T are points lying on OS such that
OP = PQ = QR and PU//QT//RS. The ratio of
the area of trapezium PQTU to the area of the
trapezium QRST is

Q
o — {
o A e Cectane 7
RS 5
A, 1:2
B. 2:3
3:5
D. 4:9

[2020-DSE-MATHS 2-17]
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Basic Properties in Circles 4. In the figure, diameter AB is produced to K.
ZK = 20°;, ZBCK = 48°. ZBAC =

1. In the figure, O is the centre of the circle. y =

A, 20°.
B. 22°.
. C. 2.
A 5. D. 28°.
. E. 48
B. 180-7. - [SP-CE-MATHS 2-45]
C. 180 —x.
D. 360 —x. 5. In the figure, diameter 4B and chord DC when
E. 360-2x. produced meet at K. ZK = 20°; ZBCK = 48°.
[1977-CE-MATHS 2-29] BDC -

2. In the figure, CD is a diameter of the circle.
ABLCD. If AB= 8 cm and CK = 1 cm, the
length of the diameter is

c
——
[
A | \ B
[ | |
\ / A 20°.
\ ' 7 B. 22°.
L ] / C. 24°.
~_] D. 28°.
D E. 32°.
i 75 [SP-CE-MATHS A2-48]
. 7.5 cm.
B. 85cm.
C. 15cm. 6.
D. 17 cm. A
E. 19 cm. E,
[1977-CE-MATHS 2-30]
3. In the figure, ACB is a semi-circle. CD 1 A4B- s(xB
AD = 6; DB =12. CD =
C
—
X C D Y
4 6 b 2 B In the figure, circle O is a fixed circle and XY
A, 2. is a fixed straight line. AOB is a variable
B. 4. diameter. AC 1L XY; BD 1 XY. As AOB varies,
C \/_;, which of the following is/are constant?
D. 24/3. (1) AC+ BD
E. /6. (2) AC - BD
[SP-CE-MATHS 2-27] 3) a+p
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Basic Properties of Circles

(1) only
(2) only
(3) only

(1) and (2) only
(1) and (3) only

HEORP

[SP-CE-MATHS A2-55]

7. In the figure, 4B and BC are two equal chords
of the circle, centre O. ZOAB =

A, 30°.
B. 31°.
-C. 35°.
.D. 59°.
E.

62°. .
[1978-CE-MATHS 2-8]

8. In the figure, the chords 4B and DC, when
produced, and meet at P. Express ZA4APD in
terms of x and y.

A. y-—x
B. 2y-x
C. 2(y-x)
1
D. 5(y+x)
1
E. x+ 5V

[1978-CE-MATHS A2-47]

9. In the figure, 4B and PQ are two parallel
chords in the circle. O is the centre. ZPAB =

10.

11.

12.

70°.
65°.
60°. -
55°.
50°.

HOOW P

[1978-CE-MATHS A2-48] .

In the figure, diameter 4B = 2. ZCAB = 18°.
Minor arc BC =

V3
2 B
A. 10 c
V4
B. 5
3
C. 10 -
p. iz
- 5 :
O
— A
E. 10"
[1980-CE-MATHS 2-42%)
B
A
D
C

In the figure, AB = AC. D is the mid-point of
arc BC. Which of the following is/are true?

(1) AD bisects £LBAC
(2) BCLAD
(3) AD is a diameter of the circle

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

PR P

[1980-CE-MATHS 2-49]

In the figure, AOB is a diameter of the circle,
centre 0. CD is the perpendicular bisector of
0OA4. Which of the angles a, b, ¢, d is/are equal
30°7?
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13.

14.

15.

Basic Properties of Circles

A. a only

B. a and b only
C. a, b and ¢ only
D. a, b, ¢c and d
E. None of them

[1980-CE-MATHS 2-50]

In the figure, AC and BC are diameters of two
semi-circles touching each other internally at C.
PQOC is a straight line. If 4B =1, then PO =

P

©Owp
@
=
[

£

[1980-CE-MATHS 2-52]

In the figure, O is the centre of the circle. PAB
is a straight line. x +y =

Y
X

0
A, 20.
B. 90°+ 6.
C. 180°- 6.
D. 180°-24.
E. 180°.

[1980-CE-MATHS 2-54]

In the figure, BE is a diameter of the circle.
ABC and EDC are straight lines. x° =

C

16.

17.

A. 21°.
B. 31°.
C. 38°.
D. 52°.
E. 59°.

[1981-CE-MATHS 2-24]

In the figure, 4B is a diameter of the circle
with centre at O. The length of the minor arc
AC is twice the length of the minor arc CD.
ZBOD =

A, T72°.
B. 90°.
C. 108°.
D. 132°.
E. 144°.

[1981-CE-MATHS 2-26]

In the figure, AKC and BKD are two chords of
the circle. ZCBD =

T 0w P
S
+
o=

=
1
N
-
S

[1982-CE-MATHS 2-27]
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18. In the figure, BP is a diameter of the circle. A. 31°.
The minor arc 4B and the radius are of equal B. 35°.
length. ZAPB = C. 42°.
A B D. 45°.
E. 56°.
[1983-CE-MATHS 2-53]
21. In the figure, AB is a diameter of the circle.
AP = AQ, AB = 10 and BP =8, PQ =
P
P
A 90
b4
B. 180
V4
C. 30°. A t B
D. 45°. 10
E. 60°.
[1982-CE-MATHS 2-47*]
19. In the figure, the length of the minor arc CD is
half the length of the minor arc BC. £ACD = 0

SH-No NI

‘A .
: . 6.
. 64.
. 8.
. 96.
[1984-CE-MATHS 2-53]
P s .
22. In the figure, ABCD is a rhombus. B is the
N centre of the circle. £ABC =
c
30°

A
350, D
40°.
45°.
50°. :
[1982-CE-MATHS 2-53] -
c

20. In the figure, chords AB and CD intersect at E.
The length of the minor arc BD is three times
the length of the minor arc AC. £BAD =

SRl e

105°.
120°.
130°.

C
124°
B A . 1350,
£ . 150°.
[1985-CE-MATHS 2-25]
23. In the figure, AB is a diameter of the circle
D ABC. 1If arc AC has the same length as AB,
then ZCAB =

Past Paper Review (Multiple Choice) P. 216
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A. 90°.
B. (90-%)0‘
C.* (90- 130)0.
D. (90—%0)0.

90
E. (180- ;)° radians .
[1985-CE-MATHS 2-48%]

24. In the figure, chords AC and BD meet at E and
AB//DC. If ZCED = 104°, find ZABD.

B c
7\
9
A
D

A, 76°
B. 352°
C. 38°
D. 14°
E. It cannot be determined.

[1987-CE-MATHS 2-20]

25. In the figure, O is the centre of the circle.

atb =

A. 180°

B. c.
c

C. 3"

D. 180°-c.
C
E. 180° - 7
[1987-CE-MATHS 2-45]

26. In the figure, O is the centre of the circle. If
AB =12 and AC = 13, then cos@ =

: "

/ ¥ a4
5 b ” ey
/ 12 ,/9 \\
; %

13 /

&
|

© 0
I

=
I

[1987-CE-MATHS 2-47]

27. In the figure, O is the centre of the circle of
diameter 13. AC = 12. sin@ =

C

A >

[1988-CE-MATHS 2-22]

28. In the figure, O, and O, are the centres of the

two circles, each of radius » and AB = \/1_2
Find 7.
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mEor
o S S

[1988-CE-MATHS 2-52]

29. In the figure, O is the centre of the circle of
radius 6 cm. The area of the shaded part is

2
27 cm” .

2
47 cm” .
67 cm? .

2
97 cm” .

SRS

127 cm”.
[1989-CE-MATHS 2-38]

30. In the figure, O is the centre of the circle. If
OR // PQ and ZROQ = 42°, find ZRMQ.

21°
42°
63°
84°
126°

Aol Jg

[1990-CE-MATHS 2-21]

31. In the figure, AB is a diameter and ZBAC =

30°. If the area of AABC is \B, then the
radius of the circle is

C
- P /:?\
// V. \\x

/ ./‘; 300

Ak |
\ /
\

=He OW B
—_ | —
PHE™TT

[1990-CE-MATHS 2-48]

32. In the figure, O is the centre of the circle. Find

a+tc.

A. b

B. 2b

C. 180°-b
D. 360° -5
E. 360°-2b

[1991-CE-MATHS 2-21]

33. In the figure, @:[fc:éb:[)%:ﬁ: 1:2:3%
4:5. Find 6.
g

D

o
g

"
A, 30°
B. 36°
C. 60°
D. 72°
E. 120°

[1991-CE-MATHS 2-52]
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34,

35.

Basic Properties of Circles

In the figure, O is the centre of the circle. Find
6.

A, 42°
B. 36°
C. 24°
D. 2I°
E. 18°

[1992-CE-MATHS 2-24]

A

. f
f |
! !
! [
| |
i

0 o
. 41 D

In the figure, O is the centre of the circle. If
the diameter A4OB rotates about O, which of the
following is /are constant?

(1) 6+¢
(2) AC + BD
(3) AC x BD

(1) only
(2) only
(3) only
(1) and (2) only
(1) and (3) only

mEOREP

[1992-CE-MATHS 2-52]

36. In the figure, 4B is a diameter. Find £A4DC.

D C

37.

38.

100°
110°
120°
135°
140°

"=eEOwp

[1993-CE-MATHS 2-26]

C

In the figure, if BC:CA:AB = 1:2:3, which
of the following is/are true?

(1) LA:4B:£ZC=1:2:3
2) a:b:c=1:2:3
(3) sind:sinB:sinC=1:2:3

(1) only
(2) only
(3) only
(1) and (2) only
(1), (2) and (3)

HEORFP

[1993-CE-MATHS 2-49]

In the figure, O is the centre of the circle. If
AC =3 and ZBAC =% (ie. 30°), find the

diameter AB.

= o @) = P>
W O W
K,

W)

L&

[1994-CE-MATHS 2-21%]
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40.

41.

42

Unir 10.5

Basic Properties of Circles

. In the figure, ABCD is a semi-circle, CDE and

BAE are straight lines. If ZCBD = 30° and

ZDEA = 22°, find x.
C
D'
x Al

B

b

SRR e
S
-
(-]

[1994-CE-MATHS 2-51]

In the figure, OABCD is sector of a circle. If
AB = BC = CD, then x =

A

D 0
A. 105°.
B. 120°.
C. 135°.
D. 144°.
E. 150°.

[1994-CE-MATHS 2-52]

In the figure, ABCD is a semi-circle. ZCAD =
C

B

25°.
40°.
45°.
50°.
65°.

S e Ss

[1995-CE-MATHS 2-22]

. In the figure, O is the centre of the circle. Find
X.

43,

XS

A, 20°
B. 275°
C. 35°
D. 37.5°
E. 40°

[1996-CE-MATHS 2-25]

A

D
B
(o)

In the figure, AC is the angle bisector of

ZBAD. Which of the following statements must
be true?

(1) ABCE ~ AADE
(2) AABC ~ AAED
(3) AABC ~ ABDA

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

=EOREP

[1997-CE-MATHS 2-50]

In the figure, AB =2, BC =3, CD = 4 and
DA = 6. Find ZBCD.

A, T72°
B. 84°
C. 90°
D. 96°
E. 144°

[1997-CE-MATHS 2-51]
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45. In the figure, 4B is a diameter of the circle and 48. In the figure, 4B is a diameter of the circle.
ABD is a straight line. ZCBD = Find x.
C
é
A B D
A, 26.
B. 46. A 26°
C. 90°+6. 2- gg
D. ]80: - 4. D. 52°
E. 180°-20. E. 64°
[1998-CE-MATHS 2-28] [1999-CE-MATHS 2-27]
46. In the ﬁgure AD is a diameter of the circle. If 49. In the figure, O is the centre of the circle.
AB-BC:CD =3:5- 7, then ZADC = EAOB and EDC are straight lines. Find x.
C
B
D A g
A 36°. A, 40°
B. 45°. B. 46°
o C. 57°
C. 48°. D 66°
D. 49°. o
E 720 E. 68
. . [2000-CE-MATHS 2-20]
[1998-CE-MATHS 2-29]
, . , 50. In the figure, AB:BC:CD = 2:1:3. Find /
47. In the figure, O is the centre of the circle. Find ADC.
X. D
g' ;éo A. 56°
’ . B. 60°
Cu 240 C. 630
D. 40 D. 72°
E. 60° E. 84°
[1999-CE-MATHS 2-26] [2000-CE-MATHS 2-46]
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S1.

52.

53.

Basic Properties of Circles

In the figure, AEC is a diameter and DEB is a
straight line. Find x.

54°
70°
74°
92°
94°

mEOF P

[2001-CE-MATHS 2-18]

In the figure, ABCD is a semicircle,
AB:BD = 4:3. Find AB correct to the nearest
0.1 cm.

\

.

N

A. 5.7 cm
B. 7.6cm
C. 10.7cm
D. 13.0cm
E. 143 cm

[2001-CE-MATHS 2-32]

In the figure, O is the centre of the semicircle
ABCD and BC//AD. If ZCOD = 42°, then x

A, 48°.
B. 63°.
C. 84°.
D. 90°.

[2002-CE-MATHS 2-28]

54. In the figure, AED = 1 and CFD = 4. If

ZABC = 100°, then £ABD =

B

4
E

\

D

A 18°.
B. 20°.
C. 24°.
D. 25°.

[2002-CE-MATHS 2-29)

55. In the figure, ABC is a semicircle with

BC =7 and ZACB = 55°. Find AB.

B
-
55°
C A

B. 10

C. 11
D. 14

[2003-CE-MATHS 2-25]

56. In the figure, O is the centre of the circle

ABCD. If EAB and EDOC are straight lines and
EA = A0, find ZAEO.

B
%\
36°

A, 18°
B.

C. 27°
D. 36°

[2004-CE-MATHS 2-23]
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57.

58.

59.

FOFP

Basic Properties of Circles

In the figure, O is the centre of the circle ABC.
Find x.

17.5°
27.5°
35°
55°

[2004-CE-MATHS 2-24]

In the figure, ABCD is a circle. AC and BD

meet at E. If AD =4, EC =5 and BE = 4,
then BC =
A
D
C

A. 6.
B. 7.
C. 8.
D. 10.

[2004-CE-MATHS 2-25]

In the figure, ABC is a circle. If ZABC = 30°
and AC = 4, then the circumference of the

circle is
N\

y [ s
C

A. 24,

B. 48.

C. 8=x.

D. 16x.

[2004-CE-MATHS 2-26]

60.

61.

62.

In the figure, ABCD is a circle. If €D = 2D4
= 24B = 2BC, then x =

B
D
C
A. 108°.
B. 112°.
C. 120°.
D. 144°.

[2004-CE-MATHS 2-50]

In the figure, ABCD is a circle. AB produced
and DC produced meet at E. If AC and BD

intersect at F, then LABD =

A, 41°.
B. 52°.
C. 56°.
D. 60°.

[2005-CE-MATHS 2-24]

In the figure, ABCD is a circle. If AC is a
diameter of the circle and AB = BD, then
ZCAD =

B

542
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63.

65.

Basic Properties of Circles

A, 18°.
B. 21°.
C. 27°.
D. 36°.

[2005-CE-MATHS 2-25]

In the figure, ABCD is a circle. If 4B BC:
CD:DA =1:2:3:3 and E is a point lying on
BD, then ZCAE =

D

O

r 4
B
A. 45°
B. 50°
C. 55°
D. 60°

[2005-CE-MATHS 2-51]

In the figure, O is the centre of the circle ABC.
If ZOBC = 50° and ZACO = 20°, then £BOA

B

50°

1 20°

A, 50°.
B. 60°.
C. 70°.
D. 80°.

[2006-CE-MATHS 2-46]

In the figure, 4B is a diameter of the circle
ABCD. 1t is given that AC and BD intersect at

CD
E. If ZAED = @, then 1B

66.

67.

A. sind.

B. cosd.

C. tand.
1

D. tan &

[2009-CE-MATHS 2-48]

In the figure, ABCD is a circle. If AB = AC,
AB// DC and ZABD = 40°, then £ZCBD =

A

B
A, 10°.
B. 20°.
C. 30°.
D. 40°.

[2009-CE-MATHS 2-49]

In the figure, 4D is a diameter of the circle
ABCD. 1t is given that XBCY is a straight line.
If AD = 20cm and BC = 12 cm, then AX+ DY

TOwp
5
(e}
=]

[2010-CE-MATHS 2-49]
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Basic Properties of Circles

68. In the figure, ABCDE is a circle. AC and BD
intersect at F. If AE// BD, ZDAE = 20° and
ZCFD = 70°, then ZCBD =

A, 20°.
B. 35°.
C. 45°.
D. 50°.

[2011-CE-MATHS 2-48]

Cyclic Quadrilaterals

69. In the figure, ABCDEF is a hexagon inscribed
in a circle. What is x+y+z equal to?

A. 270
B. 360
C. 450
D. 540
E. the sum, x+y+2z, 1is not a constant.

[1979-CE-MATHS 2-32]

70. In the figure, the two circles intersect at 4 and
B. CAE and CBD are straight lines. ZCED =

B. 180°-)°.

C. 180°—x°-)°.
D. 180°—x°+)°.
E. 360°-x°—)°.
[1980-CE-MATHS 2-24]

71. In the figure, circle AXB passes through the
centre of circle AYB. y =

A
3
=D
B
A, 2x.
B. 180 — 2x.
C. 180 -x.
1
D. 5(90-x).
1.
E. 5080fxy

[1980-CE-MATHS 2-25]

72. In the figure, AB = BC = CD. ZAED =

A. 50°
B. 65°
C. 75°
D. 90°
E. 105°

[1980-CE-MATHS 2-47]
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Basic Properties of Circles

In the figure, O is the centre of the circle. PQ
is a diameter. Which of the following is/are
true?

(1) a=0»
2) ¢ = 2a
3) c¢c+d=180°

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEOEP

[1982-CE-MATHS 2-52]

74. In the figure, chords 4B and CD intersect at P.
BP = DP. ZCAD =

A. 58°.
B. 86°.
C. 88°.
D. 92°.
E. 142°.

[1983-CE-MATHS 2-24]

75. In the figure, the chords BA and CD, when
produced, meet at P. The chords 4D and BC,
when produced, meet at Q. £B =

mEOR>

[1984-CE-MATHS 2-54]

76. In the figure, ABCD is a cyclic quadrilateral.
BA is produced to E. DA bisects ZCAE.
ZBCD =

c
D,

A, 40°.
B. 45°.
C. 50°.
D. 55°.
E. 65°.

[1985-CE-MATHS 2-22]

77. In the figure, 4, B, C, D and E lie on a circle.
AC intersects BE at K. ZACD = 100° and
ZCDE = 130°. If BE// CD, then ZACB =

A, 25°.
B. 30°.
C. 36°.
D. 40°.
E. 42°.

[1986-CE-MATHS 2-25]

78. DA and DC are equal chords of the circle
ABCD. ZCDB = 40° and ZDAB = 100°.
ZADB =

C

100°
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79.

80.

Basic Properties of Circles

A, 20°.
B. 25°.
C. 30°.
D. 35°.
E. 40°.

[1986-CE-MATHS 2-49]

In the figure, AB, BCand CD are three equal

chords of a circlee If ZBAC = a, then
ZAED =
E
AN
c
)
N~—
A B
A. 2a.
B. 3a.
C. 90°-a.
D. 180° - 2a.
E. 180° - 3a.

[1987-CE-MATHS 2-23]

ABCD 1is a cyclic quadrilateral with 4B = 4D
and ' CB = CD. Find ZABC.

A4 8
D C
A, 75°
B. 90°
C. 105°
D. 120°
E. It cannot be found

[1988-CE-MATHS 2-51]

81.

82.

83.

In the figure, O is the centre of two concentric
circles. ADOEB and CGFB are straight lines.
Which of the following is/are true?

(1) AC// DG
(2) BF = CG
(3) A, E, F, C are concyclic

(1) only
(2) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

HEowE»

[1989-CE-MATHS 2-23]

In the figure, O is the centre of the smaller
circle. OAB and PQR are straight lines. Find 6.

A, 56°

B. 108°
C. 112°
D. 118°
E. 124°

[1989-CE-MATHS 2-51]

In the figure, B is the mid-point of arc AC.
AC = AD. If ZADC = 56°, then ZBCD =

Past Paper Review (Multiple Choice)

P. 227



LLON VYL N UNIT 10.5

Basic Properties of Circles

84°.
90°.
96°.
112°.
124°.

HEOw»>

[1989-CE-MATHS 2-52]

84. In the figure, O is the centre of the circle BCD.
ABC and EDC are straight lines. BC = DC and
ZAED = 70°. Find £BOD.

=EorEe

[1991-CE-MATHS 2-22]

85. In the figure, points 4, B, C and D are
concyclic. Find x.

C
(
D
S 4x +5°
2x - 10°
A B

A, 20°
B. 22.5°
C. 25°
D. 27.5°
E. 30°

[1993-CE-MATHS 2-24]

86. In the figure, ABCD is a cyclic quadrilateral. If
ZDAB = 110° and BC = BD, find ZDAC.

A D
‘ \
B Cc

[1995-CE-MATHS 2-24]

A, 20°
B. 35°
C. 40°
D. 55°
E. 70°

~

87. In the figure, AB = BC =

~

%C . Find ZA4BC.

13

¢
A. 100°
B. 105°
C. 112.5°
D. 130°
E. 150°

[2001-CE-MATHS 2-46)

88. The figure shows a circle with diameter AD. If
AB = BC = CD, find x+y+z.

C
B
D
A
E
A. 315°
B. 324°
C. 330°
D. 360°

[2003-CE-MATHS 2-50]

89. In the figure, X4AB and XDC are straight lines.
If DX =5, AX=6 and 4B = 4, find CD.

A. 5
B. 7
10
C. 3
24
D. 3

[2003-CE-MATHS 2-51]
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Basic Properties of Circles

90. In the figure, O is the centre of the circle
ABCD. If ZADC = 84° and ZCBO = 38°, then

ZAOB =
A, 64°.
B. 88°.
C. 104°.
D. 168°.

[2008-CE-MATHS 2-50]

HKDSE Problems -

91. In the figure, ABCD is a semi-circle. If
BC = CD, then ZADC =

o [4
- / O\
/ i 5\ \
i \)

- A
N ——
A. 118°.
B. 121°.
C. 124°.
D. 126°.

[SP-DSE-MATHS 2-21]

92. In the figure, O is the centre of the circle
ABCDE. If ZABE = 30° and ZCDE = 105°,
then £AOC =

93.

94.

A, 120°.
B. 135°.
C. 150°.
D. 165°.

[SP-DSE-MATHS 2-22]

In the figure, O is the centre of the semi-circle
ABCD. AC and BD intersect at E. If AD// OC,
then ZAED =

A, 48°.
B. 55°.
C. 57°.
D. 66°.

[PP-DSE-MATHS 2-20]

In the figure, O is the centre of the circle
ABCD. 1f AB = BC = 2CD, then ZBCD =

A, 64°.
B. 87°.
C. 93°.
D. 116°.

[PP-DSE-MATHS 2-21]
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™

Basic Properties of Circles

95. In the figure, O is the centre of the circle
ABCD. If ZBAO = 28°, ZBCD = 114° and
ZCDO = 42°, then £LABC =

100°.

S0 R p
O
93

138°.

[2012-DSE-MATHS 2-20]

96. In the figure, ABCD is a circle. AC and BD
intersect at £. If AB = AD and AD// BC, then
ZBAE =

A. 53°.
B. 57°.
C. 69°.
D. 74°.

[2013-DSE-MATHS 2-19]

97. In the figure, AC is a diameter of the circle
ABCDE. If ZADE = 28°, then ZCBE =

A. 56°.
B. 62°.
C. 72°.
D. 76°.

[2014-DSE-MATHS 2-20]

98. In the figure, O is the centre of the circle
ABCDEF. APQR intersects the circle at 4, B, C,
D, E and F. If ZOPR = 38° and AB = CD =
EF, then ZQOR =

A. 109°.
B. 117°.
C. 123°.
D. 142°.

[2014-DSE-MATHS 2-21]
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Basic Properties of Circles

99. In the figure, AD is a diameter of the circle
ABCDE. 1f ZBAD = 58° and BC = CD, then

ZAEC =
i
) ‘ \
A, 32°.
B. 58°.
C. 6l1°.
D. 64°.

[2015-DSE-MATHS 2-20]

100. In the figure, ABCD is a rhombus. C is the
centre of the circle BDE and ADE is a straight
line. BE and CD intersect at F. If ZADC =
118°, then £DFE =

(P

A. 59°.
B. 62°.
C. 78°.
D. 87°.

[2016-DSE-MATHS 2-22]

101. In the figure, AD is a diameter of the circle
ABCDE. 1If BC= CD and ZABC = 110°, then
ZBED =

20°.
35°.
40°.
55°.

TOR>

[2017-DSE-MATHS 2-21]

102. In the figure, ABCD is a circle. 4D produced
and BC produced meet at the point E. It is given
that BD = DE . £ZBAC = 66° and £ABD = 30°.
Find 2CED.

/7“\?\\ \\\
i \
/ ,/ N ..\ . \‘_\
/ N
~ . ]
! /I . » ,tas!"_
/ A S
|‘ / - = \\_ T
B T . e w\\;‘/ h 7
A R ..
\ L —n }
\ '
\\ //
N ~ -
A, 20°
‘\80
C 36°
D. 42°

[2018-DSE-MATHS 2-22]
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Basic Properties of Circles

103. In the figure, O is the centre of the semi-circle
ABCD. 1If AC =BD and <4COD = 48°, then
£ABD =

A. 31°
B. 33°
C. 42°
D. 48°

[2019-DSE-MATHS 2-21]

104. In the figure, ABCDE is a circle. If AB =
10 cm,BC = 5cm, £ABC = 90° and £CED =
40°, find CD correct to the nearest cm.

B
C
A

£ D
A. S5cm
B. 6cm
C. 7cm
D. 8cm

[2020-DSE-MATHS 2-22
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Tangents of Circles

Properties of Tangents

1. In the figure, O is the centre of the circle. 7B
is a tangent. OAB is a straight line. ZATB =

25°. /ABT =
T B
A 30°.
B. 40°.
C. 45°.
D. 50°.
E. 60°.

[SP-CE-MATHS 2-23]

2. In the figure, 74 and 7B are tangents. £A4TB =

50°. ZACB =

A, 40°.
B. 50°.
C. 60°.
D. 65°.
E. 75°.

[SP-CE-MATHS A2-47]

3. In the figure, circle O touches the three sides of

AABC. ZB = B°, ZC = y°. ZROQ =

(B+r)r.
(B+7)° - 180°.
90° - (B + ).

180° — (S + »)°.
360° - (B + 7)°-

=EOre

[SP-CE-MATHS A2-49]

. In the figure, 4B is a diameter. CTD is a

tangent. AC L CD; BD 1 CD. AACT, AATB and
ABTD are denoted by I, II and III respectively.

(]
C T D

Which of the following is a true statement about
the triangles?

A. No two of them are similar.

Only I and II are similar.

Only I and III are similar.

Only II and III are similar.

All three of them are similar.

#=Eaw

[SP-CE-MATHS A2-54]

. ABC is a triangle. The circle touches the sides

of AABC at D, E and F as shown in the figure.
Which of the following statements is true?

A

B D
FD /I AC.

BDF is an isosceles triangle.
=1
FD = 54C.
ACDF is a cyclic quadrilateral.
DEF is an equilateral triangle.
[SP-CE-MATHS A2-56]

mY 0 PP
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6. In the figure, the tangent to the circle at C 9. In the figure, PO touches the circle centre O
meets the diameter 4B produced at 7. ZATC = and radius r, at 7. ZT7OS = 6. How far is S
from PQ?
P
B T
A
TH—1—ygo
¥
C
e
A. 38°. o
B. 26°. :
C. 19°. Q
D. 14°. A. rsind
E. 13°. B. rcosé
[1978-CE-MATHS 2-7] C. (1 -sin®)
D. (1 -cosd)
7. In the figure, AB and CD touch the circle at E E. (1 -tan®)

and F respectively. If ZAEG = 100° and

ZEGF = 65°, then ZGFD = [1979-CE-MATHS 2-33]

10. In the figure, the two concentric circles are of
radii @ and b, where a > b. A chord of the
greater circle touches the smaller circle. How
long is this chord?

A.
B.
C. NS
D.
E. A. 2(a-b)
[1979-CE-MATHS 2-9] B m
C. 2\d*+b
8. In the figure, PQ touches the circle at C, and D. \Z-b
the length of minor arc AC is 12 cm. What is y —
the length of minor arc 4B? E. 2Va -b

A [1979-CE-MATHS 2-34]

11. In the figure, the inscribed circle of AA4BC
touches AC at D. If AB=7, AC=5 and AD
B =2, then BC =

A
Iz c 0

9 cm
8 cm
7.5 cm
7 cm

6 cm
B C
[1979-CE-MATHS 2-10]

SRt
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12.

13.

Tangents of Circles

A. 95.
B. 9.
C. 85.
D. 8.
E. 75.

[1980-CE-MATHS 2-27]

In the figure, RS is a tangent to the circle at C.
BA is any chord parallel to RCS. Which of the
chords 4B, BC and C4 must be equal in
length ?

A
B
S
C
R
A. AB and BC only
B. AC and BC only
C. 4B and AC only
D. All of them
E. No two of them
[1980-CE-MATHS 2-48]
A
0
B X C

In the figure, circle O is inscribed in A4ABC,
touching BC at X. Which of the following must
be true?

(1) OXLBC
(2) OA bisects £A4
(3) AO produced bisects BC

(1) only

(1) and (2) only
(1) and (3) only
(1), (2) and (3)
None of them

P 0w P

[1980-CE-MATHS 2-51]

14.

15.

16.

In the figure, AT touches the circle at 4. In
AABC, ZA:ZB:ZC=2:3:4. 6 =

C

T

A. 40°.
B. 50°.
C. 60°.
D. 70°.
E. 80°.

[1981-CE-MATHS 2-25]
In the figure, two circles both with radius

2 cm touch each other externally. AP and AQ
are equal tangents to the two circles. AP =

A. \ﬁcm.
B. 2\/3cm.
C. 4cm.

D. 4J/3 cm.
E. ﬂ.‘écm.

[1981-CE-MATHS 2-27]

In the figure, AB and AC touch the circle at B
and C. If P is any point on the minor arc BC,
what is 67

Past Paper Review (Multiple Choice)

P. 234



HKDSE MATHS RYViglX)

17.

18.

Tangents of Circles

A, 112°
B. 118°
C. 124°
D. 146°
E. It cannot be determined

[1981-CE-MATHS 2-51]

In the figure, PO and RS touch the circle at 4
and C respectively. ZABC =

P
Ve
\ Q
B
\m"
R S
C
A. 48°.
B. 60°.
C. 84°.
D. 90°.
E. 96°.

[1982-CE-MATHS 2-28]

In the figure, 7P and 7Q touch the circle at P
and Q respectively. R is the point on 70
produced such that PR passes through the centre
O of the circle. ZQPR =

A, 55°.
B. 40°.
C. 35°.
D. 30°.
E. 20°.

[1982-CE-MATHS 2-54]

19.

20.

In the figure, the three sides of A4BC touch the
circle at the points P, Q and R. ZPOR =

A
Q
R
/ \\// 70§\
B P c
A 30°.
B. 50°.
C. 55°.
D. 70°.
E. 75°.

[1983-CE-MATHS 2-25]

In the figure, PO and XY touch the circle at 4
and B respectively. PQ// XY and ZQAC = 60°.
ZCBX =

A
P - Q
60°
C
X Y
B
A. 150°.
B. 135°.
C. 120°.
D. 110°.
E. 100°.

[1983-CE-MATHS 2-54]
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21.

22.

23.

Tangents of Circles

In the figure, 4B and AC touch the circle at B
and C respectively. £Z4 =

B
so’\J D
A [

A. 30°.
B. 40°.
C. 50°.
D. 80°.
E. 85°.

[1984-CE-MATHS 2-24]

In the figure, O is the centre of the circle. 74
and 7B touch the circle at 4 and B respectively.
OA4 = 2. The length of the arc APB is

) A
(>T
B

[1984-CE-MATHS 2-25]

@]

In the figure, F'G touches the circle at £. The
chord CB is produced to meet FG at A.
ZACE =

7 (o4
B
3¢° &
F A E G

24.

25.

10°.
20°.
25°.
30°.
35°.

=e0w»

[1985-CE-MATHS 2-53]

B
! X

In the figure, the circle touches the sides of
AABC at X, Y and Z. O is the centre of the
circle. Which of the following must be true?

(1) OA bisects LBAC
(2) A4, X, O and Z are concyclic
(3) AX = 4AZ

A. (3) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[1985-CE-MATHS 2-54]

In the figure, 4B and AC are tangents to the
circle BCD. If ZBDC = 50°, then ZA =

A.  130°.
B. 100°.
C. 85°.
D. 80°.
E. 50°.

[1986-CE-MATHS 2-50]
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Tangents of Circles

26. A circle, centre O, touches the sector ABC
internally at D, E and F. ZC = 60° and AC =
18. Find the radius of the circle.

mEOR»
VS NV -

[1986-CE-MATHS 2-53]

27. In the figure, PQ is a diameter and PT is a
tangent of the circle. Q7 cuts the circle at R.
Let £Q =6 and PQ = x, then TR =

T P
R
x
'}
Q
X
A. cos @’
X
B. sin@”’
_
sinftan@"
D. xsinftand.

E. xcosftand.
[1986-CE-MATHS 2-54]

28. In the figure, C is the centre of the circle.
ABCD is a straight line. AQR touches the circle
at Q. If ZDAR = 20°, then £DQR =

D

20°
A Q R

29.

30.

A, 35°.
B. 40°.
C. 55°.
D. 65°.
E. 70°.

[1987-CE-MATHS 2-53]

In the figure, O is the centre of the circle of
radius 5. AB is a tangent and A0 = 12. AC =

4
i

13
17

\219
Nz
\[269

P 0Rp

[1988-CE-MATHS 2-21]

In the figure, 7P and 7Q are tangents to the
circle POR. If ZRPQ = 70° and ZPTQ = 50°,
then ZRQP =

R
Q
-
A, 20°
B. 45°
C. 50°
D. 60°
E. 70°

[1988-CE-MATHS 2-24]
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31.

32.

33.

Tangents of Circles

In the figure, 7C is a tangent to the circle at C
and AB//DC. If ZBCT = 48°, then 0 =

T

D
A, 48°.
B. 72°.
C. 84°.
D. 90°.
E. 96°.

[1989-CE-MATHS 2-24]

In the figure, 70 is a tangent to the circle at 4.
If arc AC = arc BC and £ZPAQ = 48°, then £
QAC =

42°.
48°.
66°.
71°.
84°.

mEOR P

[1990-CE-MATHS 2-20]

In the figure, P4 and PC are tangents to the
If £P = 48°, then ZABC =

circle ABC.

34.

35.

A, 84°.
B. 96°.
C. 106°.
D. 114°.
E. 132°.

[1990-CE-MATHS 2-50]

In the figure, 74 and 7B are tangents to the
circle ABC. If TA L TB and BD L AC, find
ZCBD.

A, 30°
B. 40°
C. 45°
D. 50°
E. 60°

[1990-CE-MATHS 2-51]

In the figure, 4B, AC and BC are three tangents
touching the circle at D, E and F respectively.
If AC=24, BC= 18 and ZACB =90°, find the
radius of the circle.

SIS e
S N N

[1990-CE-MATHS 2-53]
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Tangents of Circles

36. B

In the figure, TPA and TOB are tangents to the
circle at P and Q respectively. If PQ = PR,
which of the following must be true?

(1) ZAPR = ZQRP

(2) «£QTP = ZQPR

(3) ZOPR = ZAPR

A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1) and (3) only

[1991-CE-MATHS 2-24]

37. In the figure, 7P and 7Q are tangent to the
circle of radius 3 cm. Find the length of the
minor arc PQ.

~

A. 37 cm

B. 27 cm

3z

D. 7z cm

cm

NN

[1992-CE-MATHS 2-14]

38. In the figure, the circle is inscribed in a regular
pentagon. P, Q and R are points of contact.

Find 6. .

30°
32°
35°
36°
45°

HEOFP

[1992-CE-MATHS 2-26]

39. In the figure, ST is a tangent to the smaller
circlee. ABC is a straight line. If £TAD = 2x
and ZDPC = 3x, find x.

30°
36°
40°
42°
45°

mEO R

[1992-CE-MATHS 2-27]

40. In the figure, the two circles touch each other
at C. The diameter AB of the bigger circle is
tangent to the smaller circle at D. If DE bisects

ZADC, find 6.

| D "
A
% T i a\y'{a'
\ e, e ','

P
Fry
g
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42.

Tangents of Circles

A, 24°
B. 38°
C. 45°
D. 52°
E. 66°

[1992-CE-MATHS 2-50]

In the figure, 7P and 7Q are tangents to the
circle at P and Q respectively. If M is a point
on the minor arc PQ and ZPMQ = 0O, then
ZPTQ =

[
A. 7
B. 6 -90°.
C. 180°- 4.
D. 180° - 26.
E. 20 - 180°.

[1993-CE-MATHS 2-50]

A N B

In the figure, O is the centre of the circle. 4B
touches the circle at N. Which of the following
is/are correct?

(1) M, N, K, O are concyclic.
(2) AHNB ~ ANKB
(3) ZOAN = ZNOB

(1) only
(2) only
(3) only
(1) and (2) only
(1), (2) and (3)

S S o

[1993-CE-MATHS 2-51]

43.

44,

45.

In the figure, PA is tangent to the circle at A,
ZCAP = 28° and B4 = BC. Find x.

A, 28°
B. 48°
C. 56°
D. 62°
E. 76°

[1994-CE-MATHS 2-22]

In the figure, O is the centre of the inscribed
circle of AABC. If ZOAC = 30° and
£0CA = 25°. Find ZABC.

A, 50°
B. 55°
C. 60°
D. 62.5°
E. 70°

[1994-CE-MATHS 2-23]

In the figure, O is the centre of the circle,
POQR is a straight line. 7R is the tangent to
the circle at 7. ZPRT =

P
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Tangents of Circles

A, 20°.
B. 35°.
C. 45°.
D. 50°.
E. 70°.

[1995-CE-MATHS 2-23]

46. In the figure, PB touches the semicircle ADB at

B. PD =
P
D
0
B
4 d
d
A. 2cosf
B. dsinftand .
d
C Snotno’
dcos &
D. tan &
d tan 6
cos &

[1995-CE-MATHS 2-52]

47. In the figure, O is the centre of the circle. PA4
is the tangent to the circle at 4 and CB// PA.

Find x.
C
P

A, 21°
B. 24°
C. 42°
D. 45°
E. 48°

[1996-CE-MATHS 2-26]

48.

49.

o

.l

In the figure, O is the centre of the circle. AP,
AB and BR are tangents to the circle at P, QO
and R respectively. Which of the following
must be true?

(1) AP+ BR = AB
(2) O0Q bisects LAOB

1
(3) ZAOB = 5 ZPOR

(1) only
(2) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

m T 0 R P

[1996-CE-MATHS 2-50]

In the figure, EC is the tangent to the circle at
C. Find ZCBD.

A

65°

B

C

E
A, 40°
B. 50°
C. 65°
D. 70°
E. 75°

[1997-CE-MATHS 2-20]
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Tangents of Circles

50. In the figure, CE is tangent to the circle at C. 53. In the figure, O is the centre of the circle, AOB
Find ZDCE. is a straight line and BCD is the tangent to the
circle at C. Find x.
B
i3 ¢ &
A 40° A 507
o B. 53°
B. 42
o C. 56°
C. 49
5 D. 59°
D. 54 E 60
E. 78°
[2001-CE-MATHS 2-45]
[1998-CE-MATHS 2-49]
: . 54, G
51. In the figure, AT is tangent to the circle at T
and ABC is a straight line. Find A7.
‘ ! { /
' In the figure, EAF is a common tangent to the
A. 9cm circles at the point 4. Chords AC and BC of
B. 12cm the smaller circle are produced to meet the
C. 15cm larger circle at G and D respectively. Which of
D. 16cm the following must be true?
i 20 ol (1) £ADG = /EAG
[1999-CE-MATHS 2-50] (2) ZABD = ZAGD
(3) 4BAE = ZADB
52. In the figure, 4B is tangent to the circle at B. A. (1) only
Find £ZDCE. B. (2) only
C. (1) and (3) only
/—\ D. (2) and (3) only
£ > [ [2002-CE-MATHS 2-51)
\
55. In the figure, BE and BF are tangents to the
circle at 4 and C respectively. If £ZADC =
s 100°, then £ABC =
1o B
{ - <
i / F
A 70° /
B. 75°
C. 90°
D. 95°
E. 105° -
[2000-CE-MATHS 2-45] E
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56.

57.

58.

Tangents of Circles

A, 20°.
B. 30°.
C. 40°.
D. 50°.

[2003-CE-MATHS 2-52]

In the figure, 7S, SO and QP are tangents to
the circle at 7, R and P respectively. If TS/
PO, TS = 3 and QP = 12, then the radius of
the circle is

T S
R
P o
A. 45.
B. 6.
C. 75.
D. 9.

[2004-CE-MATHS 2-51]

In the figure, AB and AC are tangents to the
circle at X and Y respectively. Z is a point

lying on the circle. If ZBAC = 100°, then
£LXZY =
4
Y
X,
/ c
B
z

A, 40°.
B. 45°.
C. 50°.
D. 55°.

[2005-CE-MATHS 2-49]

In the figure, O is the centre of the circle and
AOC is a straight line. If 4B and BC are
tangents to the circle such that 4B = 3 and
BC = 4, then the radius of the circle is

59.

60.

A

B_I ¢
N
C. 2.
b, 3.

[2005-CE-MATHS 2-50]

In the figure, O is the centre of the circle. 4
and B are points lying on the circle. If A0C is
a straight line and BC is a tangent to the circle,
then the radius of the circle is

B

30°

A S
.3
B. \3.
C. 2\[3.
D. 33.

[2006-CE-MATHS 2-47]

In the figure, 4, B and C are points lying on
the circle. AB is a diameter of the circle. DB
tangent to the circle at B. If ACD is a straight
line with AC = 4 and CD = 2, then AB =

A
C
D B
A. 20/6.
B. 43.
C. 4/6.
D. 83.

[2007-CE-MATHS 2-49]
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Tangents of Circles

61. In the figure, 4B is the tangent to the circle at
B and ADC is a straight line. If AB:AD = 2:
l then the area of A4BD : the area of ABCD

A
N

1:
1:
l:
2:

Sowp
W

[2008-CE-MATHS 2-51]

62. In the figure, 4B is the tangent to the circle at
A. If AB =20 and BC = 50, find the radius of

the circle.
>C
/‘1
A B
A. 20
B. 25
C. 29
D. 30

[2009-CE-MATHS 2-50]

63. In the figure, XY and XZ are the tangents to the
circle ABCD at A and B respectively. If
ZAXB = 50° and £ZDAY = 30°, then £ZBCD =

D

X

65°.
80°.
95°.
130°.

ePOEP

[2010-CE-MATHS 2-50]

64. In the figure, BC is a diameter of the circle
ABC. BCD is a straight line and DA is the
tangent to the circle at 4. If ZABC = 28°, then
ZADB =

1220,
1280,
34°;
62°.

TORp»

[2011-CE-MATHS 2-49]

HKDSE Problems

65. In the figure, 4, B and C are points lying on
the circle. 74 is the tangent to the circle at 4.
The straight line CBT is perpendicular to 74. If
BC = 6 cm, find the radius of the circle correct
to the nearest 0.1 cm.

S ——

3.2 cm
3.9 cm
4.2 cm
4.7 cm

SOWp

[SP-DSE-MATHS 2-41]
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66. In the figure, A4 is the common centre of the

67.

Tangents of Circles

two circles. BC is a chord of the larger circle
and touches the smaller circle at D. AD
produced meets the larger circle at £. F is a
point lying on the smaller circle such that E, D,
A and F are collinear. If BC = 24 cm and
DE = 8 cm, then EF =

T

i

N\
1

w B
\

~
LY

\
)
/

/

1)

g

/" / \\
{
}
{
\\
N\

\“
+ A |

_/

A. 13 cm.
B. 16cm.
C. 18cm.
D. 20 cm.

[PP-DSE-MATHS 2-40]

In the figure, PQ is the tangent to the circle
ABC at O, where O is the centre of the
semicircle PBQO. It is given that BCP is a
straight line. If ZBPQ = 12°, then ZBAC =

A
B
'
1
P 0 o
A, 18°.
B. 24°.
C. 36°.
D. 54°.

[2012-DSE-MATHS 2-41]

68. In the figure, O is the centre of the circle ABC.

DE is the tangent to the circle at 4. If 4B is
the angle bisector of ZCAE, then ZACO =

A, 26°.
B. 28°.
C. 31°.
D. 34°.

[2013-DSE-MATHS 2-41]

69. In the figure, POS is a circle. PQ is produced

to R such that RS is the tangent to the circle at
S. I is the in-centre of AQRS. If ZIRQ = 12°
and ZPSQ = 70°, then ZQPS =

A, 24°.
B. 37°.
C. 43°.
D. 62°.

[2014-DSE-MATHS 2-41]
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70. In the figure, AB and AC are the tangents to the 72. In the figure, O is the centre of the circle ABC.
circle at B and C respectively. BD is a diameter DE is the tangent to the circle at 4. If ZBAD
of the circle. AC produced and BD produced = 68° and ZBCO = 26°, then ZABC =
meet at E. If AB =6 cm and AE = 10 cm, then )

BD =

/
 — o - B

<

A. 42°.
B. 48°.
T C. 54°.
D. 64°.
A. 3cm. [2017-DSE-MATHS 2-40]
B. 5cm. . .
: 73. In the figure. 74 is the tangent to the circle ABCD
C. 6cm. at the point A. CD produced and 74 produced
meet atr the point E. It is given that AB = CD,
D. 8cm. £BAT = 24° and LAED = 72°. Find £ABC.
[2015-DSE-MATHS 2-40]
71. In the figure, AC is a diameter of the circle / / ~G
ABCD. PB and PD are tangents to the circle. / { g
AD produced and BC produced meet at Q. If / |
ZBPD = 68°, then £AQB = \ / /
/,)% / /
/ \, S
/
L L __.\\"\ //.f"/
R
A 60°
B. 66°
Cc. 77°
D. 78°

[2018-DSE-MATHS 2-39]

A, 22°.
B. 28°.
C. 32°.
D. 34°.

[2016-DSE-MATHS 2-40]
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74. In the figure, 74 is the tangent to the circle
ABCDE at point 4. If ZBAD = 64°, LEAT = 38°
and £DCE = 22°, then £ADB =

D

c N\ '
\
/ |
/ /// 4
P -

A, 52°
B. 56°
C. 60°
D. 68°

[2019-DSE-MATHS 2-39]

75. In the figure, ABC and CDE are circles such that
ADC is a straight line. PQ is the common tangent
to the two circles at C. 4B is the tangent to the
circle CDE at E. If ZADE = 100° and £BCQ =
35°, then £ABC =

_E
\\__
DY~ e
|
P - 0
A 55°
B. 65°
C. 70°
D. 80°

[2020-DSE-MATHS 2-39]
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HKDSE Problems

Locus

If P is a moving point in the rectangular
coordinate plane such that the distance between
P and the point (20, 12) is equal to 5, then
the locus of P is a

A. circle.

B. square.
C. parabola.
D. triangle.

[2012-DSE-MATHS 2-24]

-8
=7

Caw>
~

[2017-DSE-MATHS 2-27]

. The equations of the straight lines L, and L, are

3x—y+7=0and12x —4y—-11=0
respectively. Let P be a moving point in the
rectangular coordinate plane such that the
perpendicular distance from P to L; is equal to the
perpendicular distance from P to L;. Find the
equation of the locus of P.

A 8x—-24y-17=0

2. The coordinates of the points 4 and B are
(2,5) and (4, -1) respectively. Let P be a B. 8x—-24y+17=0
moving point in the rectangular coordinate C. 24x—8y—17=0
plane such that AP = BP. Find the equation D. 24x—8y+17=0
of the locus of P. [2018-DSE-MATHS 2-25]
A x-3y+3=0
B x-3y-7=0
C x-3y+13=0 . The equation of the straight line L is 5x — 7y —
D. 3x+y-11=20 14 = 0. If P 1s a moving point in the rectangular
[2013-DSE-MATHS 2-24] coordinate plane such that the perpendicular
distance from P to L 1s equal to 3, then the locus of
Pis
3. The equations of the straight lines L, and L,
are 2x + 3y = 5 and 4x + 6y = 7 respectively. A, asector
If P is a moving point in the rectangular B. asquare
coordinate plane such that the perpendicular C. aparabola
distance from P to L, is equal to the D. apair of straight lines
perpendicular distance from P to L,, then the
focus of P is a [2019-DSE-MATHS 2-26]
A. circle.
B. square.
C. parabola. Let 4 be the point of intersection of straight lines
D. straight line. 9x+4y—-7=0and9%x—4y+7=0.If Pisa
[2014-DSE-MATHS 2-24] moving poiwnt m the rectangular coordinate plane
such that the distance between P and 4 1s 8. then
the locus of P15
4. The coordinates of the points 4 and B are )
(2,0) and (1,5) respectively. If P is a A, crcle
moving point in the rectangular coordinate B. iriangle
plane such that P is equidistant from 4 and B, C. quadrilateral
then the locus of P is D. regular hexagon
A. the perpendicular bisector of AB. [2020-DSE-MATHS 2-25]
B. the circle with 4B as a diameter.
C. the straight line which passes through A
and B.
D. the angle bisector of ZAOB, where O is
the origin.
[2015-DSE-MATHS 2-24]
5. It is given that 4 and B are two distinct
points lying on the circle x* + * — 6x — 4y —
87 = 0. Let P be a moving point in the
rectangular coordinate plane such that AP =
BP. The equation of the locus of P is x + 2y
+ k = 0, where k is a constant. Find k.
Past Paper Review (Multiple Choice) P. 247
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Polar Coordinates HKDSE Problems
. If the polar coordinates of the points 4 and B 6. The rectangular coordix.lates of the po.int P z.are
are (5, 45°) and (12, 135°) respectively, then (-3, —3\/3). If P is rotated anticlockwise
the distance between 4 and B is about the origin through 90° then the polar
coordinates of its image are
A. .
3 A. (3, 150°).
B. 7. B. (3, 330°.
C. 13. C. (6, 1509).
D. 17. D. (6, 330°.
[2006-CE-MATHS 2-27] [2012-DSE-MATHS 2-23]
) ) 7. The rectangular coordinates of the point P are
- If the lre(;tangtlllllar :ltl)ordmlates of t.he point A (-1, \ﬁ). If P is reflected with respect to the
are (-1, 1), then the polar coordinates of 4 x-axis, then the polar coordinates of its image
are .
A, (1, 1359). A. (2, 210°.
B. (1, 225°). B. (2, 240°).
o C. (4, 210%.
C. 2, 135°). ’
(2, 1359 D. (4, 240°.
D. (2, 2259. [2014-DSE-MATHS 2-23]
[2007-CE-MATHS 2-30]
8. The rectangular coordinates of the point A4 are
. If the polar coordinates of the point P are (\ﬁ,.—l)- If 4 is reflected with respect to the
(2, 300°), then the rectangular coordinates of y-axis, then the polar coordinates of its image
P are e
A. (1, 210°.
Y. VI G .
3. 1) B. (1, 240°).
B. (-1,\3). C. (2,210°.
C. (1,43). D. (2, 240°.
D (\lg -1) [2015-DSE-MATHS 2-23]
[2008-CE-MATHS 2-30]
9. The polar coordinates of the points P, O and
R are (3, 160°, (4, 280°) and (6, 340°
. If the polar coordinates of the point are respectivel.y. The perpendicular distance from
(6, 210°), then the rectangular coordinates of Q to PR is
the point are A, 2.
A (3,-33). B. 3.
B (3343 C. 3.
' ’ ' D. 33.
C. (-3\3,-3). [2017-DSE-MATHS 2-25]
D. (-3/3.3).
[ROIO-CEMATHS 2:50] 10. The polar coordinates of the points C, D and E
are (16,127°) m (12,127°) and (5,307°)
. ) respectively. Find the perimeter of ACDE.
. If the polar coordinates of the point P are
(2, 150°), then the rectangular coordinates of A. 54
P are B. 78
A, (_1’\/3). C. 126
B. ( _\/5, -1y, D. 130
2018-DSE-MATHS 2-24
. (1B [ '
D. (=3 1).
[2011-CE-MATHS 2-30]
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11. The point P is translated leftward by 4 units to the
point Q. If the coordinates of the reflection image
of O with respect to the y-axis are (5, —1), then the
polar coordinates of P are

A.

B.
C.
D

Poiar Coordinates

(1,45°)
(1,225°)
(V2,45°
(V2,225
[2020-DSE-MATHS 2-24]
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Distance between Points

1.

Rectangular Coordinates

If P is the point (x, 0), O the point (0, 1)
and R the point (0, x), and PQ = 2RQ, then
x satisfies

X —4x+1=0.
3-8 +3=0.
¥ -2+3=0.
X —4x+3=0.
¥+2x-3=0.

HEOR P

[1972-CE-MATHS B1-17]

If d is the distance between the point (a, b)
and (b, a), then d’ =

A. 0.

B. &+ b
C. 2d+bY.
D. (a-b).
E. 2(a-b)*.

[1983-CE-MATHS 2-29]

The distance between (1-k, k) and (2, 1+k)

is \26. k=

A. 4.
B. 6.
C. 4orb6.
D. 4 or -6.
E. -4 or -6.

[1985-CE-MATHS 2-26]

In the figure, 4, B and C are points on a
rectangular coordinate plane. AC and BC are
parallel to the x-axis and y-axis respectively.
If the coordinates of C are (2, 1) and the
equation of the straight line 4B is y = 2x + 3,
find the distance between 4 and B.

W)
(%]

|

|

i

|

i

i

|

|

|

|

:

to

A.
B.
C. 37
D. 35
E. /65

[2001-CE-MATHS 2-34]

5. If the length of the line segment joining the

points (2, 3) and (k, 1-k) is 4, then k=

A 2.
B. 4.
C. Oor4.
D. 2or2.

[2002-CE-MATHS 2-30]

Collinear Points

6. If the points (1, 1), (3, 2) and (7, k) are on

the same straight line, then k =

A. 3.
B. 4.
C. 6.
D. 7.
E. 10.

[1993-CE-MATHS 2-27]

. The points A(4,-1), B(-2,3) and C(x, 5) lie

on a straight line. Find x.

-5

mEOFP
lJ’lI\JOL

[1994-CE-MATHS 2-26]

Mid-Point

8. If (-2, 3) is the mid-point of (a, =1) and

(4, b), then b=
A 7.
B. 7.
C. -8
D. 8.

[2004-CE-MATHS 2-31]

. The coordinates of the points 4 and B are

(<2, a) and (b, 7) respectively. If the
coordinates of the mid-point of AB are (1,5),
then a =

A, 0.
B. 3.
C. 4.
D. 17.

[2008-CE-MATHS 2-29]
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Point of Division

10.

11.

12.

Rectangular Coordinates

The point P divides 4B internally so that
AP :PB = 2:1. The coordinates of 4 and B
are (x, y,) and (x,, y,) respectively. The
coordinates of P are

=
)
+
o
:
N—

3 3
e (a5 )

[1984-CE-MATHS 2-26)

ABCD is a line segment. AB:BC: CD =
3:2:1. If A=(4,5), D=(10,11), find C.

A. (5 6)
'B. (6,7
C. (7,8
D. 8,9
E. (9, 10)

[1990-CE-MATHS 2-27]

A(-3,2) and B(l,3) are two points. C is a
point on the 4B produced such that AB:BC =
1:2. Find the coordinates of C.

5 7
A (3. 3)

1 8
B. (-3.3)

7
C. (3
D. (54
E. (9,5)

[1996-CE-MATHS 2-53]

. In the figure, AEB and ADC are straight lines.

ED// BC and ED:BC = 2:3. If the
coordinates of 4 and B are (4, 7) and (0, 1)
respectively, find the coordinates of E.

4

8 e C

A. (g, 3)
B. (g, 5)
b &

[1997-CE-MATHS 2-47]

14. A(7,14) and B(1,2) are two points. C is a
point on AB produced such that 4B :BC =
2:1. Find the coordinates of C.

A. (=5, -10)
B. (-2, -4)
C. (3,6
D. (5, 10)
E. (10, 20)

[1998-CE-MATHS 2-54]

Vertices of Polygons

15. In the figure, A(5,3), B(b,1) and C(c, 1) are
the vertices of a triangle. If 4B = AC, then
b+c=

y

A(5,3)

B(b,1) Cle, 1)

HEOR»>
— 00 O\ L W

[1988-CE-MATHS 2-28]

16. PORS is a parallelogram with vertices
P=(0,0), O=(a,b) and S=(-b,a). Find R.

A. (-a, -b)

B. (a, -b)

C. (a-b,a-b)
D. (a-b,a+bh)
E. (a+b,atb)

[1991-CE-MATHS 2-28]
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Rectangular Coordinates

17. The mid-points of the sides of a triangle are
3,4, (2,00 and (4, 2). Which of the
following points is a vertex of the triangle?

A. (35,3)
(3,2
(G, 1
(1.5, 2)
(1,2)

=E0R

[1992-CE-MATHS 2-31]

18. In the figure, ABCD is a parallelogram. The
coordinates of B are

’ ——-75
(-1, 4) " /
/
._!/\ _— >,
Lo
D(-3, -2} 6
1
A (3,2).
B. (3.5).
C. 45).
D. 4, 6).

[2005-CE-MATHS 2-32]

19. If the points (0, 0), (2, 0) and (1, b) are the
vertices of an equilateral triangle, then b =

A, 1.

B. 3.

C. 1or-I1.
D \/Sor—\ﬁ.-

[2006-CE-MATHS 2-31]

Transformation of Points

20. If the point (3, —2) is rotated clockwise about
the origin through 90°, then the coordinates of
its image are

A. (2,3).
B. (3,2).

C. (-2,-3).
D. (-3.-2).

[2007-CE-MATHS 2-29]

21.

22.

23.

The coordinates of the point 4 are (-3, 3). If

A is reflected with respect to the straight line

x = 1 to the point B, then the distance -
between 4 and B is

A. 4.

B. §. ™
C. 6.

D. 8

[2009-CE-MATHS 2-30]

If the point R(-4, -3) is reflected with respect
to the straight line y + 7 = 0 to the point S,
then the coordinates of S are

(-4, -10) .
(-4, -11).
(-10, -3).
(-11, -3).

SR 'S

[2010-CE-MATHS 2-29]

The coordinates of the point 4 are (-3, 2). If
A is translated downwards by 7 units to the
point B, then the coordinates of the reflection
image of B with respect to the straight line
x =1 are

A. (5, 9).
B. (5, -5).
C. (-5,5).
D. (-5,-5).

[2011-CE-MATHS 2-29]

HKDSE Problems

24. If the point (-4, 3) is rotated anti-clockwise

25.

about the origin through 180°  then the

coordinates of its image are

A (-3,-4).
B. (3,4).
C. (4,-3).
D. (4,-3).

[SP-DSE-MATHS 2-26]

If the point (-2, —1) is reflected with respect
to the straight line y = -5, then the
coordinates of its image are

A. (-8, -1).

B. (-2,-9).

C. (-2,11).

D. (12,-1).

[PP-DSE-MATHS 2-25]
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26. The coordinates of the point 4 are (—5,—2). 4 is
translated rightwards by 9 units to the point B. B is
then rotated anticlockwise about the origin through
90° to point C. Find the y-coordinate of C.

A —4

Tow
[\

[2019-DSE-MATHS 2-25]
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1. Let O be the origin. If the coordinates of the 5. The coordinates of two vertices of a triangle
points A and B are (6, 0) and (0, 6) are (-4, -8) and (6, 2). If the coordinates of
respectively, then the coordinates of the in- the circumcentre of the triangle are (k, —4),
centre of AABO are then k=
A. (0,0). A. -1.

B. (2,2). B. 0.
C. (3,3). C. 1.
D. (6-3\2, 6-3\2). D. 2.

[2006-CE-MATHS 2-48] [2009-CE-MATHS 2-52]

2. A
/6\\ HKDSE Problems
/ \a, 6. Let O be the origin. If the coordinates of the
/ \ points 4 and B are (18, -24) and (18, 24)
,/ \ respectively, then the x-coordinate of the
/ J \ orthocentre of AOAB is
8 p A. -14.
. B. 10.
In the figure, 4BC is an acute-angled triangle, C. 12.
AB = AC and D is a point lying on BC such D. 25

that AD is perpendicular to BC. Which of the

following must be true? [PP-DSE-MATHS 2-42]

(1) The circumcentre of AABC lies on AD.
(2) The orthocentre of AABC lies on AD.
(3) The centroid of AABC lies on AD.

7. Let O be the origin. If the coordinates of the
points 4 and B are (0, 12) and (30, 12)
respectively, then the y-coordinate of . the

A. (1) and (2) only circumcentre of AOAB is

B. (1) and (3) only A. 6.

C. (2) and (3) only B. 8.

D. (]), (2) and (3) C. 12.

[2006-CE-MATHS 2-49] D 15.
[2013-DSE-MATHS 2-43]

3. If AABC is an obtuse-angled triangle, which

of the following points must lie outside A4BC? 8. Let O be the origin. The coordinates of the
(1) The centroid of AABC points 'P and QO are (0, 60). and (96, 48)
respectively. The  x-coordinate of the

(2) The circumcentre of AABC orthocentre of AOPQ is
(3) The orthocentre of AABC

A. 6.
A. (1) and (2) only B. 32.
B. (1) and (3) only C. 45.
C. (2) and (3) only D. 48.
D. (1), (2) and (3) [2015-DSE-MATHS 2-42)
[2007-CE-MATHS 2-50]
9. Let O be the origin. The coordinates of the
4. Let O be the origin. If the coordinates of the points P and Q are (p, 0) and (0, g)
points A and B are (48, 0) and (24, 18) respectively, where p and g are positive
respectively, then the y-coordinate of the numbers. If the in-centre of AOPQ lies on the
orthocentre of AABO is straight line 3x + 4y = 3p, then p:gq =
A 7. A, 2:3.
B. 6. B. 4:3.
C. 8. C. 4:9.
D. 32. D. 7:24.
[2008-CE-MATHS 2-52] [2017-DSE-MATHS 2-41]
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10.

11.

12.

Centres of a Triangle

It is given that @ is a positive constant. The
straight line 2x + 5y = a cuts the x-axis and the y-
axis at the points P and QO respectively. Let R be a
point lying on the y-axis such that the x-
coordinates of the orthocenter of APQR is 10. Find
the y-coordinates of R.

A, =25
B. 4
C. 4

D. 25

[2018-DSE-MATHS 2-40]

If AABC is a right-angled triangle with ABC =
90°, which of the following is/are true?

I. The orthocenter of AABC lies on AC.
II.  The centroid of AABC lies inside AABC.
III. The in-centre of AABC lies outside AABC.

A. Tonly

B. IIonly

C. TandIII only
D. IIandIII only

[2019-DSE-MATHS 2-41]

The equations of three sides of a triangle are 4x +
3y=24,4x -3y =24 and x = a, where a is a
constant. If the x-coordinates of the in-centre of the
triangle is 31, then a =

A. 15
B. 31
C. 45
D. 51

[2020-DSE-MATHS 2-40]
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Slope of Straight Lines

1.

Equations of Straight Lines

The gradient of the straight line (x+y-+ 1)+
kx-y-1) =0 1s

1+k
A. -1

1+k
B. T~

1-k
C. 11k

k-1
D. 1+ k"

1.

[1977-CE-MATHS 2-36]

The slope of the straight line passing through
(-3,4) and (4, 3) is
A 7.
B. -7.

1
C. 7
D. 1.
E. -1.

[SP-CE-MATHS 2-42]

In the figure, the slopes of the straight lines

£, £,, £y and (¢, are m,, m, my; and m,
respectively. Which of the following is true?

y
A

' 2,

24 Ql

- X

= o 0w
3

V V.V VvV V
3

V V. V VvV V
S

V V. V VvV V
3

[1990-CE-MATHS 2-29]

m, find the slope of OA.

¥

4. In the figure, O4 = AB. If the slope of 4B is

Q

3|~

the slope of PR.

¥
E

B X

[1995-CE-MATHS 2-28]

. In the figure, PQRS is a parallelogram. Find

,—-—"""d_—- R
$(~6,.7) =" f
/ ,‘
/ |
i f‘ »
/ q_ .
! il Q(S.—-‘.’)
P(-8.-4)
L B3
15
15
B. 1
9
C. T
11
D. 9
E. -5

[1998-CE-MATHS 2-33]
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Equations of Straight Lines

6. In the figure, L,, L,, L, and L, are straight
lines. If m,, m,, m, and m, are the slopes of
L, L, L, and L, respectively, which of the
following must be true?

J A Lg
1._.\ L,
Ly N
>y
O /1 \\ . >1

mp < my, < my < my,
my < m, < my < my

m2<ml<m3<m4

S oW

My < mp < my < my

[2008-CE-MATHS 2-32]

Coefficients of Straight Lines

7. In the figure, the equation of the straight line
is y = mx + c¢. Which one of the following
is true?

y= mx+e

m=>0 and ¢>0
m>0 and ¢<0
m<0 and ¢ >0
m<0 and ¢<0

m>0 and ¢=0

I B

[1983-CE-MATHS 2-35]

8. If a, b and c are positive real numbers, which
of the following graphs could represent the
line ax + by + ¢ = 07?

0 > x
D Y a

o = » X
E VA

[1984-CE-MATHS 2-29]

. If a, b and ¢ are all positive, which of

the following may represent the graph of
ax+ by +c =07
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Equations of Straight Lines

C. o

[1996-CE-MATHS 2-29]

10. If a <0 and b > 0, which of the following
may represent the graph of y = ax + b?

”
C 3
\
—‘LK‘E e
\\\
D. . A
“
LT,
N

[2002-CE-MATHS 2-4]

11. If a>0, b>0 and ¢ < 0, which of the
following may represent the graph of the
straight line ax + by + ¢ = 07

12.

e et

N

“~

[2004-CE-MATHS 2-29]

If k<0, which of the following may represent
the graph of the straight line x —y = k?

A. !
N~
\\\
B. \‘
- -——'*-—‘”akvc sanmee ¥
\‘\
C. £ 4
|
A :
/0 o

Past Paper Review (Multiple Choice)

P. 255



QLN YR UNIT 12.4

13.

Equations of Straight Lines

D. 4

Z,,
1

[2006-CE-MATHS 2-28]

The figure shows the -graph of the straight line
ax + by + 1 = 0. Which of the following is
true?

a>0 and b>0
a>0 and b<0
a<0 and b>0
a<0 and <0

SFORp

[2007-CE-MATHS 2-32]

Equations of Straight Lines

14.

Five straight lines (a), (), (c), (d) and (e) are
drawn in the figure above. Which one is the
graph of x — 2y = 1?

15.

16.

17.

18.

A. (a)
B. (b)
C. (o)
D. (@)
E. (o)

[SP-CE-MATHS 2-14]

If the line 2x — 3y + ¢ = 0 passes through the
point (1, 1), then ¢ =

2.
-1.
0.
1.
2.

HEORP

[1983-CE-MATHS 2-26]

The equation of the line passing through
(1, 1) and perpendicular to the x-axis is

A x-1=0.
B. x+1=0.
C. y-1=0.
D. y+1=0
E. x+y=0

[1983-CE-MATHS 2-27]

The equation of the perpendicular bisector of
the line joining (1, 2) and (7, 4) is

A 3x+y+15=0.
B. 3x+y-15=0.
C. 3x-y+9=0.
D. 3x-y-9=0.
E.

x+3y-13=0.
[1985-CE-MATHS 2-27]

In the figure, the equation of the straight line
L is

y
L
45°

Lt] /3 X
A x-3=0
B. x-y-3=0
C. x-y+3=0.
D. x+y-3=0.
E. x+y+3=20

[1995-CE-MATHS 2-27)
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Equations of Straight Lines

19. In the figure, the equation of the straight line

L is
¥
i
A x+ty+2=0.
B. x+ty-2=0.
C. x-y+2=0.
D. x-y-2=0.

[2002-CE-MATHS 2-31]

20. If the straight line 5x — 3y = 30 cuts the
x-axis and the y-axis at 4 and B respectively,
then the coordinates of the mid-point of AB
are

3, -5).
(-3, 5).
(5, -3).
(-5, 3).

SN '

[2006-CE-MATHS 2-30]

21. In the figure, the straight lines L, and L, are
perpendicular to each other. Find the equation

of L,.
¥
=/
P/11
30 e
/ () /x
L,
A. x—\/§y=0
B. x+\/§y=0
C. \/3x—_y=0
D. \/§x+y=0

[2008-CE-MATHS 2-31]

22. In the figure, the equation of the straight line

L is
L’A
\
AN
45° N
O ;\ /:\
A, x+ty=4.
B. x—-y=4.
C. x+y=-+4.
D. x-y=-+4.

[2009-CE-MATHS 2-32]

Parailel Lines

23. If the two lines 2x — y + 1 = 0 and
ax + 3y — 1 = 0 do not intersect, then a =

mEary»

[1992-CE-MATHS 2-28]

24. Find the equation of the straight line passing
through (-1, 1) and parallel to 5x + 4y = 0.

A, 4x-59+9=0
B, &x+5+1=0
C. 5x-4+9=0
D. 5x+4-1-=

E. 5x+4+1=0

[1998-CE-MATHS 2-32]

25. In the figure, OABC is a parallelogram. If the
equation of OC is 2x —y = 0 and the length
of CB is 3, find the equation of A4B.

Y

7] A v
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26.

Equations of Straight Lines

HEOWE

[1999-CE-MATHS 2-32]

Consider the three straight lines
L:6x+4-3=0,
3
L,:y= —5x+4 and
Ly: 6x-4y+3=0.

Which of the following is/are true?

(1) L,//L,

2 L,/L,

3 L LL,

A. (1) only

B. (2) only

C. (3) only

D. (1) and (3) only -
E. (2) and (3) only

- [2000-CE-MATHS 2-18]

Perpendicular Lines

27.

28.

If the slopes of two perpendicular straight
lines can be represented by two numbers m,
and m,, then we must have

A, my+m, = -1.
B. m+m,=1.
C. m-my,=0.
D. mm,=1.
E. mm,=-1.

[SP-CE-MATHS 2-43]

In the figure, L, and L, are two straight lines
perpendicular to each other and intersecting
at P on the y-axis. If the equation of L, is
y = ax — 5, then the equation of L, is

y

L

L,

P

29.

30.

31.

32.

1
A. y=—;x—-5.
1
B. y=—;x+5.
C. y=-ax-5.
D. y=-ax+5.
1
E. Y= X

[1986-CE-MATHS 2-22]

The line y = mx + ¢ is perpendicular to the
line y = 3 — 2x. Find m.

A, 2

1
B. - )
C. -2
D

E. -
[1988-CE-MATHS 2-26]

The equation of the straight line perpendicular
to 2x + y—3 = 0 and passing through (1, -1)
is

A x+2y+1=0.
B. x-2y-3=0.
C. x+2y-1=0.
D. 2x+y-1=0.
E. 2x-y-3=20.

[1989-CE-MATHS 2-28]

If the lines y = mx + b and§+’£=lare

perpendicular, find m.

A.

¥y O W
Q
o

=
[

[1990-CE-MATHS 2-28]

Let 4 and B be the points (4, -7) and (-6, 5)
respectively. The equation of the line passing
through the mid-point of 4B and perpendicular
to 3x-4y+ 14 =0 is

A. 3x-4-1=0.
B. 3x+4+7=0.
C. 4x-3y+1=0.
D. 4x+3y-7=0.
E. 4x+3y+7=0.

[1991-CE-MATHS 2-27]
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Equations of Straight Lines

33. Find the equation of the straight line which
passes through (3, —1) and is perpendicular to
2x-y+1=0.

A x+2y-1=0
B. x+2y+1=0
C. x-2y-5=0
D. 2x+y-5=0
E. 2x-y-7=0

[1996-CE-MATHS 2-31]

34. Which of the following lines is perpendicular

XY
to the line ) =17
A, 3x+2y=1
B. 3x-2y=1
C. 2x+3y=1
D. 2x-3y=1

2 Y _
E. 7 =3 1

[1997-CE-MATHS 2-22]

35. If the straight lines 2x — 3y + 1 = 0 and
5x + ky — 1 = 0 are perpendicular to each
other, find k.

A L
p, L0
¢ 2
b 10

[2001-CE-MATHS 2-6]

36. In the figure, the straight lines L, and L,
intersect at (2, 4). Find the equation of L,.

H ’ !'
L \ /
-/
“-15(2 4)
) A ¥
Il \\
/ N
£ S x
a/
Fa
A. x+2y =10
B. x-2y=-6
C. 2x+ty=238
D. 2x-y=0

[2003-CE-MATHS 2-29]

37.

38.

39.

40.

41.

/ 0 \ >.x

In the figure, L, and L, are two straight lines
intersecting at a point on the y-axis. If the
equation of L, is x + 2y -2 = 0, then the
equation of L, is

A, 2x-y+1=0
B. 2x-y-2=0.
C. 2x+y+1=0.
D. 2x+y-2=0

[2004-CE-MATHS 2-30]

If the equation of the straight line L is
x — 2y + 3 = 0, then the equation of the
straight line passing through the point (2, -1)

- and perpendicular to L is

A, x+2y+3=0.
B. x+2y-3=0.
C. Zx+y+3=0.
D. 2x+y-3=0.

[2005-CE-MATHS 2-33)

The straight line 4x + y - 2 = 0 1is
perpendicular to the straight line

A, 4x+y-9=0.
B. 4x-y+9=0.
C. x+4-9=0.
D. x-4+9=0

[2006-CE-MATHS 2-29]

Find the equation of the straight line which is
perpendicular to the straight line x + 2y +3 =
0 and passes through the point (1, 3).

A x+t2y-7=0
B. x-2p+5
C. 2x+y-5
D. 2x-y+1

i

il

0
0
0

[2007-CE-MATHS 2-31]

The straight line 2x + 7y = 5 is perpendicular
to the straight line

A, x+Ty+5=0.
B. 2x-7y+5=0.
C. Ix+2y+5=0.
D. 7x-2y+5=0.

[2010-CE-MATHS 2-31]
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42. If the straight line x + 3y — 211 = 0 is

Equations of Straight Lines

perpendicular to the straight line Aix — 3y + 211
= (0, then k=

-9.
B. -1.
C. 1.
D. 9.

e

[2011-CE-MATHS 2-31]

Intersection of Lines

43.

45.

Two perpendicular lines 4x + y — 4 = 0 and
x —2y +3 = 0 intersect at the point (h, k).
Find 4 and k.

A h=-7, k=-2
1
B. h=-2, k=3
C. h=1, k=2
1
D. h=-4, k=-3
E. h=-3, k=2

[1987-CE-MATHS 2-28]

If the straight lines x — 2y + 5 = 0 and
ax —y+ 1 = 0 intersect at (1, ), find a and

b.

A. a=-4, b=3
B. a=-1, b=0
C. a=1,b=3

D. a=2, b=-3
E. a=2,b=3

[2001-CE-MATHS 2-33]

In the figure, the straight line L;: y = ax+ b
and the straight line L,: y = cx + d intersect

at a point on the positive x-axis. Which of
the following must be true?
Ya
\\ / L
\\\ )
\7‘/ 3

A, ab >0
B. ¢d>0
C. ac = bd
D. ad = bc

[2009-CE-MATHS 2-33]

47.

y
ax+by+ec=0 T kx+l+m=0
AN /
\ /,
\\» /
N ; -

N 0 / X

< | /

|/
X
VRN
/, \

In the figure, the two straight lines intersect at
a point on the negative y-axis. Which of the
following must be true?

(1) ac>0
) km>0
(3) am = ck
@) bm=cl

(1) and (3) only
(1) and (4) only
(2) and (3) only
(2) and (4) only

T 0w p

[2010-CE-MATHS 2-32]

The figure shows the graph of ax +y = 1

and the graph of x + by = 1. Which of the
following is true?
I ax+y=1
x+by=1

S
.
X

/
[

A. a>0
B. >0
C. ab<1
D. ab>1

[2011-CE-MATHS 2-32]
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Division of Points by Lines

48.

49.

50.

51.

52.

Equations of Straight Lines ~

A(-4,2) and B(l,-3) are two points. C is a
point on the y-axis such that AC = CB. Find
the coordinates of C.

31
-=3>-3)
(-1. 0)
(1, 0)
0, -1)
0, 1)

=EOR

[1999-CE-MATHS 2-31]

A(-1, -4) and B(3,4) are two points. The
line x —y = 0 cuts AB at P so that AP: PB

=r:1. Find r.
A. 3
B. 2
C. 1
1
D. )
1
E. 3

[2000-CE-MATHS 2-50]

P(-10,-8) and Q(4, 6) are two points. If R
is a point on the x-axis such that PR = RQ,
then the coordinates of R are

A. (-4,0).
B. (-3,-1).
C. (-3,0).
D. (-2.0).

[2003-CE-MATHS 2-31]

A(2,5) and B(6,-3) are two points. If P is a
point lying on the straight line x = y such
that AP = PB, then the coordinates of P are

A (-2,-2).
B. (-2.4).
c. (1, 1).
D. 4 1).

[2005-CE-MATHS 2-31]

The coordinates of the points 4 and B are
(3,9) and (7, 1) respectively. If P is a point
lying on the straight line y = x + 1 such that
AP = PB, then the coordinates of P are

A (3,2).
B. (3,4).
C. 559).
D. (5. 6).

[2009-CE-MATHS 2-31]

Bounded Area

53.

54.

55.

In the figure what is the area of AOAB?

t 4

5

|1/

| B
/
1o A A
A. 5
B. 9
C. 15
D. 18
E. 20

[SP-CE-MATHS 2-41]

The area of the triangle enclosed by the line

y = =3x + 12, the x-axis and the y-axis is
A. 48.

B. 36.

C. 24.

D. 13.

E. 4.

[1978-CE-MATHS 2-45]

In the figure, the line ax — 2y +5 = 0 passes
through the point (3, 4). What is the area of
the shaded part?

y

ax~-2y+5=0

(3.9

25

10
12
25

m PO p

[1989-CE-MATHS 2-29]
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56. A(0,0), B(5,0) and C(2, 6) are the vertices

57.

58.

Equations of Straight Lines

of a ftriangle. P(9,5), Q(6, 6) and R(2,-9)
are three points. Which of the following
triangles has/have area(s) greater than the area
of AABC?

(1) AA4BP

(2) A4BO

(3) AA4BR

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. (2) and (3) only

[1993-CE-MATHS 2-28]

In the figure, the shaded part is bounded by
the axes, the lines x =3 and x +y = 5.
Find its area.

)

A. 105
B. 12
C. 15
D. 195
E. 21

[1994-CE-MATHS 2-27]

In the figure, find the area of A4BC.

Ya
A{3,5)
B{-2 1} CE, 1
0 2z
A. 6
B. 75
C. 14
D. 17.5
E. 28

[1997-CE-MATHS 2-21]

59. In the figure, find the area of A4BC.

A
N
S AN
\ .
() ™ .
- " H\ t 2
N
A 12
B. 15
C. 16
D. 20
E. 25

[2000-CE-MATHS 2-17]

60. In the figure, the area of AABC is -

J/
A
£
SNl
T O 4 o
x~2y+2=0Q

A. 3.
B. 8
C. 9.
D. 18.

[2002-CE-MATHS 2-32]

Family of Straight Lines

61. (x +y) + k(x —3) = 0 represents a family of
straight lines passing through a fixed point.
The fixed point is

A. (3,-3).
B. (3,0).
C. (3,3).
D. (-3,0).
E. (-3, 3).

[1979-CE-MATHS 2-52]
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62.

Equations of Straight Lines

If the straight line 2x + y + &k = 0 passes
through the point of intersection of the two
straight lines x + y -3 = 0 and x—-y+ 1 =
0, find k.

A. 4
-2
2

TOFR

[2003-CE-MATHS 2-30]

HKDSE Problems

63.

64.

¢ s - \

In the figure, the x-intercepts of the straight
lines L, and L, are 5 while the y-intercepts of
the straight lines L, and L, are 3. Which of
the following are true?

(1) The equation of L, is x = 5.

3
(2) The slope of L, is 5
(3) The point (2, 3) lies on L,

A. (1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

Cow

[PP-DSE-MATHS 2-7]

The coordinates of the points 4 and B are
(1, =3) and (-5, 7) respectively. If P is a
point lying on the straight line y = x + 2
such that AP = PB, then the coordinates of P
are

A (=2,0).
B. (-2,2).
C. (0,2).
D. (3, 5).

[PP-DSE-MATHS 2-26]

65.

66.

-~

Y/

P

N

S0/

L,

L

In the figure, the equations of the straight
lines L, and L, are ax +y = b and ex +y =
d respectively. Which of the following are
true?

(1) a<0

2) a<c

(3) b>d

(4) ad > bc

A. (1), (2) and (3) only
B. (1), (2) and (4) only
C. (1), (3) and (4) only
D. (2), (3) and (4) only
[2012-DSE-MATHS 2-25]

\ x+ay+b=0

-1+

The figure shows the graph of the straight line
x+ay+ b = 0. Which of the following are
true?

(1) a<0

2) b<0

(3) a<b

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2013-DSE-MATHS 2-14]

Past Paper Review (Multiple Choice)

P. 263



RLON VY CN UNIT 12.4

68.

Equations of Straight Lines

ax+by=1

In the figure, the two straight lines intersect at
a point on the positive y-axis. Which of the
following are true?

(1) a<o0

2) ¢>0

3) b=d

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

’ [2014-DSE-MATHS 2-25]

/ o “x

/]

In the figure, the equations of the straight
lines L, and L, are ax = 1 and bx +cy = 1
respectively. Which of the following are true?
(1) a<o0
2) a<b
3) ¢>0

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2015-DSE-MATHS 2-25]

69.

70.

71.

72.

If the straight lines hx + ky + 15 = 0 and 4x
+ 3y -5 = 0 are perpendicular to each other
and intersect at a point on the x-axis, then &

A, -12.

B. 4.

C. 3.

D. 16.

[2016-DSE-MATHS 2-25]

The coordinates of the points 4 and B are
(9, -2) and (-1, 8) respectively. If C is a
point lying on the straight line x — 2y = 0
such that AC = BC, then the x-coordinate of
Cis

A, 1.

B. 2.

C. 3.

D. 4.
[2016-DSE-MATHS 2-26]
+

In the figure, the equations of the straight

lines L, and L, are x + my = n and x + py =
g respectively. Which of the following are
true?

(1) m<p
2 n>gqg
(B) n+t+m<p+gq

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SOwp

[2017-DSE-MATHS 2-23]

The straight line L is perpendicular to the
straight line 9x — 5y + 45 = 0. If the x-
intercept of L is -3, then the equation of L is

A. Sx+9+15=0.
B. Sx+9 +27=0.
C. 9x-5p+15=0.
D. 9x-5y+27=0.

[2017-DSE-MATHS 2-24]
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Equations of Straight Lines

73. In the figure, the equations of the straight line L,
and L, are 3x+4+ay=>b and cx+y=d
respectively. Which of the following is/are true?

I. ac <3

II. ad<b

II. bc<3d

A. Ilonly

B. IIIonly

C. IandIIonly
D. IandIII only

[2018-DSE-MATHS 2-6]

74. The equation of the straight line L, is 4x + 3y —
36 = 0. The straight line L, is perpendicular to L,
and intersects L, at a point lying on the y-axis.
Find the area of the region bounded by L,, L, and

the x-axis.
A. 96
B. 108
C. 150
D. 192

[2018-DSE-MATHS 2-26]

75. In the figure, the equation of straight line L is
ax + by + 15 = 0. Which of the following area

true?
¥
3—47—-
\'\\
e
P) 5‘ , x
L a>b
II. a>-3
. b>-5
A. IandII only
B. Iand I only
C. IIandIII only
D. I ITandIII

[2019-DSE-MATHS 2-23]

fan)

76. Find the constant & such that the straight line
3x+2y+k=0and kx + 12y — 6 = O are -
perpendicular to each other.

-8
-4
4
8

TOE>

[2019-DSE-MATHS 2-24]

77. In the figure. the equations of the straight line Ly
andLyarex+ay+b=0andbx +y+c=0
respectively. Which of the following are true?

]

L c<0

I. ab<1

II. ac<b

A. TandII only
B. TandIIIonly
C. IIandIII only
D. ILIandII

[2020-DSE-MATHS 2-8]

78. The equation of the straight line L is kx + 4y —
2k = 0, where k is a constant. If L is perpendicular
to the straight line 6x — 9y + 4 = 0. find the y-
intercept of L.

-3

~
ra

A
B.
C.
D

LS S ]

{2020-DSE-MATHS 2-26]
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Equations of Circles

. Two circles are given by:

Xy -8 -2p-7=0,
Py +8r+2y+7=0.

Which of the following is/are correct?

(1) The circles have the same centre.
(2) The circles have equal radius.
(3) The circles pass through the origin.

(1) only
(2) only
(3) only
(1) and (2) only
None of (1), (2) nor (3)
[1977-CE-MATHS 2-39]

"EORe

. Which of the following points is the centre of

the circle x* + )% + 6x + 8y — 100 = 0?

A. (0, 0)
B. (3,4
C. (6, 8)
D. (-3,-4)
E. (-6, -8)

[SP-CE-MATHS 2-44]

. A circle, whose centre is (a, b), passes

through the origin. Its equation is

Xy +ax+by=0.

x? +y2—ax—by =

X4y +2ax +2by = 0.

X2+ y* — 2ax — 2by = 0.

Xy = 2ax -2by+at+ b = 0.
[1979-CE-MATHS 2-19]

I <

HEOWp

. A circle has its centre at (3,4) and passes

through the origin. Its equation is

X +)? =25,

¥+ -3x-4y=0.

X+ -6x-8y=0.

¥+ +6x+8 =0.

¥ +y—6x -8y +25=0.
[1983-CE-MATHS 2-28]

RN NS

. The line x +y+ k = 0 (k being a constant)

passes through the centre of the circle
Py -ntdy-6=0. k=

2.
-1.
0.
1.
2.

HEORP

[1984-CE-MATHS 2-27]

6. The equation of a circle is x> + )? — 2x + 5y —

7 = 0. Which of the following is/are true?

(1) The circle passes through the point (-1, 1).

(2) The centre of the circle lies in the
second quadrant.

(3) The circle intersects the x-axis at two
points.

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

mEAw R

[1984-CE-MATHS 2-28]

. In the figure, the circle passes through (0, 0)

and cuts the two axes at (6,0) and (0, -8).
Its equation is

) ‘r
> w"“\\lﬁ t

(/ 0 “‘\ ke
.\ : )

(. -\&\\_ /

X+y-3x+4y =
Xyt 3x—dy
K +y+ 6x—8y =
X+ -6+ 8y
¥+ -6x-8 =0.

[1985-CE-MATHS 2-28]

#EORP
I
coc oo

. The equation of a circle is x*> + > —dx -5 =

0. Which of the following is/are true?

(1) The circle passes through the origin.
(2) The centre lies on the x-axis.
(3) The line x — 5 = 0 touches the circle.

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

mYORP

[1985-CE-MATHS 2-29]

. Which of the following represents a circle?

222 -8 +5=0

22+ —4x -3y =0
3+ 3)P-5x-7=0
-y -Tx+6p+1=0
PHY+22y+Ty-1=0

[1986-CE-MATHS 2-21]

S SR As
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10. Which of the following straight lines divide(s) 14. In the figure, C is the centre of the circle
the circle (x-1)> + (y+1)> = 1 into two X+ —6x -8 +21 = 0. OA and OB are
equal parts? tangents. If ZAOB = 26, find sin6. -

1) x-y-2=20
2) x+y+2=0
B) x-y+2=0

A. (1) only
B. (2) only
C. (3) only 20 -
D. (1) and (2) only B
E. (2) and (3) only o

[1987-CE-MATHS 2-26]

YA

11. The equation of a circle is x> + y* — 4x + 2y
+ 1 = 0. Which of the following is/are true?

(1) The centre is (-2, 1). C.
(2) The radius is 2 units.
(3) The circle intersects the y-axis at two D.

distinct points.

A. (1) only E.

B 2) onl

C. 53; onlz . [1989-CE-MATHS 2-31]
D

E

u-luﬁl wlw wnls
=) U'|N|
. P

(1) and (2) only

(2) and (3) only 15. In the figure, a circle cuts the x-axis at two

points 6 units apart. If the circle has centre
(4, 5), then its equation is

[1987-CE-MATHS 2-27]

12. Which of the following circles has the lines y
x=1, x=5, y=4 and y = 8 as its
tangents ?
Ao (x-17+ (y-47 =4
B. (x-57%+(y-8?°=4
C. (x-3P%+(y-67=4 @,9)
D. (x-17+(y-87 =4 x
E. (x-57+(y-4’=4
[1988-CE-MATHS 2-27]
) \\__/ X

13. In the figure, C is the centre of the circle
x>+ y* =8 - Ty+ 12 = 0. If the circle cuts
the x-axis at 4 and B, find the area of ACAB.

by

(x-4P2+ (y-5)7% = 25.
(x—4)7 + (y-5)* = 34.
(x-4)?+ (y-5)* = 52.
(x+4) + (y+5) = 34.
(x+4)P + (y+5) = 25.
[1990-CE-MATHS 2-30]

A

C
/\ > x 16. The circle x*> + > + 4x + ky + 4 = 0 passes
A

HEO®P

0 B through the point (1,3). The radius of the
7 circle is
A. )
A. /68.
B. % B. /48.
c. 7 c. 7.
D. 8 D. 6.
E. 14 E. 3.

[1989-CE-MATHS 2-30] [1991-CE-MATHS 2-26]

Past Paper Review (Multiple Choice) P. 266



GLON VYN UNIT 12.5

17.

18.

19.

20.

21.

Equations of Circles

If 0 <k<h, which of the following circles
intersect(s) the y-axis?

) x-m>+ -k =F,
Q@ -h’+ -k ="
B) G=h’+ -k =H+F
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only
[1992-CE-MATHS 2-29]
If the line y = mx + 3 divides the circle
x> +3y* —4x -2y -5 =0 into two equal parts,
find m.
1

Ay
B. -1
C. 0

5
D. 2
E. 2

[1992-CE-MATHS 2-30]

A circle of radius 1 touches both the positive
x-axis and the positive y-axis. Which of the
following is/are true?

(1) Its centre is in the first quadrant.
(2) Its centre lies on the line x —y = 0.
(3) Its centre lies on the line x +y = 1.

A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (1) and (3) only

[1993-CE-MATHS 2-29]

What is the area of the circle x*> + y> — 10x +

A. 327
B. 34z
C. 36x
D. 134r
E. 138z

[1993-CE-MATHS 2-30]

AB is a diameter of the circle x* + y* — 2x —
2y - 18 = 0. If 4 is (3,5), then B is

@,3).
(1,-1).

(-1,-3).
(-5,-7).
(-7,-9).

FRPOFP

[1994-CE-MATHS 2-28]

22.

23.

The equations of two circles are

x2+y2—4x—6y=0,
P+ +ax+6y=0.

Which of the following is/are true?

(1) The two circles have the same centre.
(2) The two circles have equal radii.
(3) The two circles pass through the origin.

(1) only
(2) only
(3) only
(1) and (3) only
(2) and (3) only

=FORP

[1994-CE-MATHS 2-29]

The table below shows the centres and the
radii of two circles C, and C,.

[ centre | radius |
| . &G . 1. 22 |.:3 I
R S S

Which of the following may represent the
relative positions of C, and C,?

——

[1995-CE-MATHS 2-29]
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Equations of Circles

24. In the figure, the equation of the circle is

y

¥ +yP-5=0.
Xty -2ty =0.
P+ +2x-y=0.
Xy —dx+ 2y = 0.
¥+ +4x -2 = 0.
[1995-CE-MATHS 2-30]

HE 0w R

25. The equation of the circle centred at (a, b)

and tangential to the x-axis is

i

P+ -2ax-2by+a* = 0.

X +yP—2ax -2y + b = 0.

K+ —2ax -2y +d*+ b = 0.

X4y +2ax+ 2y +a> = 0.

x>+ y* + 2ax + 2by + B> = 0.
[1996-CE-MATHS 2-30]

Il

mEOFP»

26. C;: X +)> =4 and C,: X’ +)? = 9 are two
circles. A chord AB of C, touches C,. Find
the length of 4B.

A. A5
245
\[65
21/65

10

mY 0w

[1996-CE-MATHS 2-54]

27. The equation of a circle is given by x* +)* —
4x + 6y — 3 = 0. Which of the following
statements is/are true?

(1) The centre of the circle is (-2, 3).
(2) The radius of the circle is 4.
(3) The origin is inside the circle.

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

mEO® P

[1997-CE-MATHS 2-45]

28.

29.

30.

31.

A circle has (a,0) and (0, b) as the end
points of a diameter. Which of the following
points lie(s) on this circle? -

(1) (-a,-b)
(2) (0,0
() (a.b) ™

(2) only
(3) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

HEARE»

[1997-CE-MATHS 2-46]

The circle x*> +)? — 2x — 7y = 8 = 0 intersects
the x-axis at 4 and B. Find the length of 4B.

=onwp

AI\O\IO\N
o0
w

[1998-CE-MATHS 2-52]

The equations of two circles are
¥+ +ax-by =0 and
Py -ax+by=0.

Which of the following must be true?

(1) The two circles have the same centre.

(2) The two circles have equal radii.

(3) The line joining the centres of the two
circles passing through the origin.

(1) only
(2) only
(3) only
(1) and (2) only
(2) and (3) only

SERel T

[1998-CE-MATHS 2-53]

In the figure, find the equation of the circle
with 4B as a diameter.

ol

i ,/"x;f" -5y

™

P+ -2x+29-23=0
X2+yP-2+2y-3=0
XY +2-29-23=0
XY+ -2p-3=0
X +yP-25=0

HEOWE

[1999-CE-MATHS 2-51]
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32.

33.

34.

35.

Equations of Circles

¥

70

N/

The figure shows a circle centred at C and
passing through O(0, 0), A(6,0) and B(0, 8).
Which of the following must be true?

(1) C lies on the line g‘ +‘§ = 1.

(2) The radius of the circle is 10.

(3) OC is perpendicular to AB.

(1) only
(2) only
(1) and (2) only
(1) and (3) only
(1), (2) and (3)

HEOEp

[1999-CE-MATHS 2-52]

Two circles with equations (x +1)*> + (y + 1)?
= 25 and (x-11)* + (y - 8)> = 100 touch
each other externally at a point P. Find the
coordinates of P.

A (-3,-2)
7 4

B. (5:3)
C. (3,2
7

D. (5, 5)
E. (7,5)

[1999-CE-MATHS 2-53]

If the centre of the circle x* + )? + kx +
(k+1)y -3 =0 lies on x+y+1 =20, find
k.

3
A. >
1
B. >
C. 0
D. -1
3
E. - )

[2000-CE-MATHS 2-48)

If the straight line y = mx + 1 is tangent to
the circle (x—2)> +3y* = 1, then m =

[2000-CE-MATHS 2-49)

36. Consider the circle x* + y* — 8x — 6y + 21 = 0.

37.

38.

Find the equation of the chord whose mid-
point is (5, 2).

A, x+5y-55=0
B. 3x+4-23=0
C. x+y-7=20
D. x-y+3=0
E. x-y-3=0

[2001-CE-MATHS 2-53]

In the figure, the inscribed circle of AOPQ
touches PQ at R. Find the coordinates of R.

.V“

N, 4

- SJ{’ 3.0ty
19 .

3
a (32
612
B. (5’5)
9 8
¢ (3%
9 16
D. (7’7
[PIpY;
E. (7’7)

[2001-CE-MATHS 2-54]

In the figure, x =0, y—a = 0 and y +a =
0 are tangents to the circle. The equation of
the circle is
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39.

40.

41.

42.

Equations of Circles

A XP+y =4,

B. xX*+)*-2ax=0.

C. X*+y*-2ay=0.

D. X+ +2ax+2ay+a =0.

[2002-CE-MATHS 2-52]

The equation of a circle is given by (x—a) +
(y+ b)Y = a + b*, where a >0 and b > 0.
Which of the following must be true?

(1) The centre of the circle is (a, -b).
(2) The circle passes through the origin.

(3) The circle cuts the x-axis at two distinct
points.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

CPaOr

[2002-CE-MATHS 2-53]

The circle (x —4)> + y* = 36 intersects the
positive x-axis and positive y-axis at 4 and B
respectively. Find AB.

A. 30
B. 2430
C. 34
D. 24/34

[2003-CE-MATHS 2-54]
If the straight line x + y — 3 = 0 divides the

circle x> + >+ 2x —ky - 4 = 0 into two
equal parts, then & =

A. 4.
B. 4.
C. -8
D. 8.

[2004-CE-MATHS 2-52]

The equation of a circle is x* + y* — 4x + 2y
+ 1 = 0. Which of the following is/are true?

(1) The circle touches the y-axis.
(2) The origin lies outside the circle.

(3) The centre of the circle lies
second quadrant.

in the

A. (2) only
B. (3) only
C. (1) and (2) only
D. (1) and (3) only
[2004-CE-MATHS 2-53]

43.

In the figure, O is the origin. If the equation
of the circle passing through O, 4, B and C
is (x+3)?2+ (y—-4)° = 25, then the area of
the rectangle OABC is

A. 36.
B. 48.
C. 50.
D. 64.

[2005-CE-MATHS 2-53]

44. In the figure, the circle passing through A(0, 8)

and B(0, 2) touches the positive x-axis. The
equation of the circle is

W

ml.f"‘-‘\k

S

X+ -8 -10y+16=0.

X+ + 8+ 10y +16 = 0.

¥ +)P = 10x - 10y + 16 = 0.

X +y?+10x+ 10y + 16 = 0.
[2005-CE-MATHS 2-54]

SOFP

45. Consider the circle x* + y* — 4x + 6y —40 = 0.

46.

Find the slope of the diameter passing through
the point (I, 2).

A -5
B. -3
c. 2L
"3

-1
D.

[2006-CE-MATHS 2-50]

A circle C cuts the y-axis at 4 and B. If
AB = 8 and the coordinates of the centre of C
are (-3,35), then the equation of C is

A, X2+yP+6x-10y = 0.

B. xX*+)y’—6x+ 10y = 0.

C. ¥+’ +6x—-10y+9=0.

D. ¥+ -6x+10y+9=0.
[2006-CE-MATHS 2-51]
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Equations of Circles

47. A circle C touches the y-axis. If the
coordinates of the centre of C are (-3, 4),
then the equation of C is

A (x-3)P%+ (y+4)? =09.
B. (x-3+ (y+4)?=16.
C. (x+3P%+(y-47%=09.
D. (x+37%+ (y-4?%=16.

[2007-CE-MATHS 2-51]

48. Let a be a constant. If the circle x> + > +
ax — 6y — 3 = 0 passes through the point
(-2, 3), then the area of the circle is

A. 8.

B. 10x.
C. léx.
D. 557z.

[2007-CE-MATHS 2-52]

49. The equation of a circle is x° + y? —4x — 8y +
11 = 0. Which of the following are true?

(1) The coordinates of the centre of the
circle are (2,4).

(2) The radius of the circle is 3.

(3) The origin lies outside the circle.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2008-CE-MATHS 2-53]

50. In the figure, the circle touches the positive x-
axis and the positive y-axis. The coordinates
of the points 4 and B are (21,0) and (0, 28)
respectively. If 4B passes through the centre
of the circle, find the equation of the circle.

N
B
0 A “x

¥+ —12x-12y+36 =0
X+ P —21x - 28y + 196
X2+ ) = 24x — 24y + 144 =
X2 + )% — 42x - 56y + 441

[2009-CE-MATHS 2-53]

FOwF P
[
o oo

51.

52.

53.

Let O be the origin. If 4 and B are points
lying on the x-axis and the y-axis respectively
such that the equation of the circumcircle of
AOAB is x* +y* — 16x — 12y = 0, then the
equation of the straight line passing through A4
and B is

3x+4y-48 = 0.
3x+4y+48 = 0.
4x + 3y -48 = 0.
4x + 3y +48 = 0.

SO P

[2010-CE-MATHS 2-51]

A circle cuts the x-axis at P and Q such that
PQ = 6. If the coordinates of the centre of
the circle are (-5,2), find the equation of the
circle.

X+ -10x+4y-5=0

X+ —10x+4y+ 16 =0

P+ +10x-4y-5=0

P+ +10x -4y + 16 =0

[2010-CE-MATHS 2-52]

TOEP

A circle - C touches the x-axis and passes
through the point (-3, 1). If the centre of C
lies on the y-axis, then the equation of C is

A X+ -5 =0.

B. ¥*+)° 10y = 0.

C. X*+y*+3%x-y=0.

D. X+)y*+6x-29+10=0.
[2011-CE-MATHS 2-51]

HKDSE Problems

54.

55.

_ (1) The coordinates

The equation of a circle is 2x* + 2)? + 8 -
12y + 3 = 0. Which of the following are true?

of the centre of the
circle are (-2, 3).

(2) The radius of the circle is 7.

(3) The point (2,3) lies outside the circle.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[PP-DSE-MATHS 2-27]

If the straight line x —y = 0 and the circle
x> +y*+ 6x + ky — k = 0 do not intersect
with each other, find the range of values of k.

A. 2<k<18

B. -18<k<-2

C. k<2 or £>18
D. k<-18 or k>-2

[PP-DSE-MATHS 2-41]

Past Paper Review (Multiple Choice)

P. 271



QLON NV RN UNIT 12.5

56.

57.

58.

59.

Equations of Circles

WISy — — ‘;‘)“é“ '>'
In the figure, the radius of the circle and the
coordinates of the centre are » and (A, k)
respectively. Which of the following are true?

(1) h+k=>0
2 r=h=>0
3 r—k>0
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[2012-DSE-MATHS 2-26]

Find the range of values of %4 such that the
circle x> + 3>+ 2x — 4y — 13 = 0 and the
straight line x — y + k = 0 intersect at two
distinct points.

A, 9<k<3
B. 3<k<9
C. k<9 or k>3
D. k<-3 or k>9

[2012-DSE-MATHS 2-42]

The equation of the circle C is 2x* + 2% — 4x
+ 8 — 5 = 0. The coordinates of the points
P and QO are (-1,2) and (4, 0) respectively.
Which of the following is/are true?

(1) The radius of C is 5.

(2) The mid-point of PQ lies outside C.

(3) If G is the centre of C, then ZPGQ is
an acute angle.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

COoEy

[2013-DSE-MATHS 2-25]

Find the range of values of k& such that the
circle x> + )+ 2x— 2y —7 = 0 and the
straight line 3x — 4y + k = 0 intersect.

-8 < k<22
-8 <k<22
k<-22 or k> 8
k<-22 or k=28

el

[2013-DSE-MATHS 2-42]

60.

61.

62.

63.

If a diameter of the circle x> +)* — 8x + ky —
214 = 0 passes through the point (6,-5) and
the slope of the diameter is —4, then k=

A. —6.
B. 4.
C. 13.
D. 70.

[2014-DSE-MATHS 2-26)

If the straight line x —y = k and the circle
¥ +y*+2x -4y -1 =0 intersect at 4 and
B, then the x-coordinate of the mid-point of
AB is

A, 1+k.
B. 1-k.
1+k
C. >
1 -k
D. 3

[2014-DSE-MATHS 2-42]

A circle: C passes through the point (0, 3). If
the cdordinates of the centre of C are (—4,3),
then the equation of C is

A P +y —8x+6p+9=0.

B. ¥+ -8 +6y+16=0.

C. X+ +8x—-6y+9=0.

D. X>+)y?+8x—-6p+16=0.
[2015-DSE-MATHS 2-26]

Find the constant %k such that the circle
X+ + 2x -6y + k=0 and the straight line
x +y+4 =0 intersect at only one point.

A. -16
B. -8
C. 8
D. 16

[2015-DSE-MATHS 2-41]

The equation of the circle C is 3x% + 3y -
12x + 30y + 65 = 0. Which of the following
are true?

(1) The radius of C is 14.
(2) The origin lies outside C.
(3) The coordinates of the centre of C are
2, -5).
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2016-DSE-MATHS 2-27]
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65.

66.

67.

68.

Equations of Circles

The straight line 2x — y — 6 = 0 and the
circle x*> + > — 8y — 14 = 0 intersect at P and
Q. Find the y-coordinate of the mid-point of
PO.
A —4
B. 2
C. 2
D. 4

[2016-DSE-MATHS 2-41]

The equations of the circles C, and C, are
¥+ + 8 -4y -5 =0 and 2% + 2% +
8x —4y — 5 = 0 respectively. Let G, and G,
be the centres of C, and C, respectively.
Denote the origin by O. Which of the

following is/are true? '

(I) G,, G, and O are collinear.
(2) The radii of C, and C, are equal.
(3) O is equidistant from G, and G,.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

oW

[2017-DSE-MATHS 2-26]

The equation of the circle C is 5x? + 5y —
30x + 10y + 6 = 0. Which of the following is
frue?

A. The origin lies inside C.

C lies in the second quadrant.

The circumference of C is iess than

The coordinates of the centre of C are (13.—3)

o 0w

[2018-DSE-MATHS 2-27]

Denote the circle 2x? + 2y* + 4x — 12y + 15 =
0 by C. Which of the following is/are true?

L The area of Cis 257.
II.  The point (—3,3) lies outside C.
III. The cenfre of C lies in the fourth quadrant.

A. Tonly

B. IIonly

C. Tand I only
D. Il and Il only

[2019-DSE-MATHS 2-27]

69.

Let & be a constant. The straight line 3x —y —
2=0 and the circle 5x% +5y® + kx + 4y —
20 = 0 intersect at the points P and Q. If the x-
coordinates of the mid-point of PQ is 2. find £.

A, 152
B. -52
C. 148
D. 248

[2019-DSE-MATHS 2-37]

The equations of the circles C; and C, are 2x* +
2y +4x+8y—149=0 and x®+y?—8x—
20y —53 =10 respectively. Which of the
following is‘are true?

I.  The centre of C, lies on C,.
. Theradii of C; and C, are equal.
1. ¢ and C, intersect at two distinct points.

A. Ionly

B. Ionly

C. TandIII only
D. IIandITonly

[2020-DSE-MATHS 2-27]

71. Find the range of values of ¢ such that the circle

x? + y® — 6x + ¢y — 7 = 0 and the straight line
X —y + 9 = 0 intersect.
A. —-56=c<8
B. -8=c¢<56
C. c<-56orc=8
D. ¢c<—-8orc =56
[2020-DSE-MATHS 2-41]
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Trigonometric Ratios (Acute Angles)

1.

Trigonometric Functions

If cos@ =x and 0°< @& < 90° then tan @ =

A. .
'\’l—x2
B 1—x2.
c. V-2
X
X
D :
\ll—x2
X
E. =+ .
1-x2

[1980-CE-MATHS 2-17]

If 0°< 8 <90° and sinG'—-E

2 then cos @ =
N
2
B. e
2
c k..
2
D. \/ﬁ
)
E. 42 k .
[1981-CE-MATHS 2-18]
If tan0 = azz‘_’bbz and 0°< 6 < 90°, then
cos @ =
2_p2
B ZZIZZ.
2 _p2
C. jaszbz.
2_ 12
E. ZZII,’)Z .
[1985-CE-MATHS 2-18]
If 0° <x <y <90° which of the following

must be true?

(1) sinx < siny
(2) cosx < cosy
(3) sinx < cosy

(1) and (2) only
(1) and (3) only
(2) and (3) only

=EOFEP

[2001-CE-MATHS 2-17]

5. If 45° < 0 < 90°, which of the following
must be true?

(1) tan 8 > sin &
(2) tan @ > cos @
(3) cos@ > siné

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

Towp

[2002-CE-MATHS 2-22]

6. If @ is an acute angle and sin & = cos &, then

cos O =
N
C. 23.
D. 1.

[2003-CE-MATHS 2-22]

7. If 0° < @ < 45°, which of the following ‘must
be true?

(1) tan & < cos @
(2) sinf < tan @
(3) siné < cos @

(1) only
(3) only
(1) and (2) only
(2) and (3) only

Towp

[2006-CE-MATHS 2-22]

8. In AABC, AB :BC:AC = 3:4:5. Find

[2009-CE-MATHS 2-25]

Trigonometric Ratios (Up to 360°)

9. If sin@ = —% and 180° < 8 < 270°, then tan
0=

3[72—52
A. 3 .
:!72_52
B. ——5 .
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10.

11.

12.

13.

Trigonometric Functions

5
C. g
5
D. .
5

[1977-CE-MATHS 2-21]

1 + cos 180° =
A 0
B. 1
C. 2
D. 1-180°
E. 1+ 180°
[1977-CE-MATHS 2-22*]
tan 225° =
A, -1,
B. 0.
C. 1.
D. 2.
1
E. —.
\2

[SP-CE-MATHS 2-31%]

If @ increases from 135° to 180° then tan @
increases from

A. negative infinity to —1.
B. 1 to infinity.

C. -1to 0.

D. 0 to Il

E. -1to L

[SP-CE-MATHS 2-50)

Ne

In AABC, cos A = 325 and cos B = > -

Then cos 2(4 + B) =

A. \3+42.
.
Y

E. -23.

[SP-CE-MATHS A2-46]

14.

15.

16.

18.

sin 300° =

A. 60°.

B. sin60°.
C. -sin60°.
D. cos60°.
E. -cos60°.

[1979-CE-MATHS 2-7]

If tan & and cos @ are both negative, what
are the possible quadrants in which & could
lie?

the first quadrant only
the second quadrant only
the third quadrant only
the fourth quadrant only
any of the four quadrant
[1979-CE-MATHS 2-16]

mEOwEy

When & increases from 180° to 270° sin &

increases from —1 to 0.
increases from 0 to 1.
decreases from 1 to 0.
decreases from 0 to —1.
decreases from 1 to —1.
[1979-CE-MATHS 2-40]

HEORP

3
4
the second quadrant,
sinx + cosx?

If tanx = -5 and x is an angle in

what is the value of

a -l
5 L
¢ 1
D. 1
e

[1982-CE-MATHS 2-18]

2sind —3cosd

5
If tand = —7, then 3sind +2cosAd

4
2
=3
22
23
2
23

B.

C.

e
|

2
|

[1988-CE-MATHS 2-16]
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Trigonometric Functions

19. If tan @ = —i and ¢ lies in the second

3
quadrant, then sin & — 2 cos @ =
A 2.
B. -2.
11
C. 5
2
D 5
2
E -5

[1990-CE-MATHS 2-18]

Range of Trigonometric Functions

20. What is the smallest possible value of
sinxcosy ?

-1
1

2

SIS s
—N—- o

[SP-CE-MATHS A2-45]

21. If 0° < @ < 360°, the minimum value of

o
1 + 20035

-2.
-1.

SRl b
o

[1981-CE-MATHS 2-44]

22. If 0°<x < 180° and sinx < cosx, what is
the range of x?

0°<x <45°
0°<x <90°
45° < x £90°
45° < x < 180°
90° < x < 180°

mEORp

[1982-CE-MATHS 2-49%]

23. The maximum value of cos’3x is

=EOREP
O W N =

[1983-CE-MATHS 2-49]

24.

25.

26.

27.

28.

29.

3 .

The greatest value of 4_—+ 5 cosg S
A 3. 1

3
B. 3.

3
C. 7

3
D. 3.

[1984-CE-MATHS 2-44]

If 0° <@ < 360°, then the largest value of

2sin?0 + cos’ O + 2 s

HEOWp
[ SNRLUS By S

[1985-CE-MATHS 2-46]

If x and y can take any value between 0 and
360, what is the greatest value of 2 sinx® —
cos y°?

A, 1
B. 2
C. 3
D. \5
E. It cannot be found.
[1988-CE-MATHS 2-47]
The least value of 9cos’d — 6cosd + 1 is
A. 4.
B. 0.
C. 1.
D. 4.
E. 16.
[1989-CE-MATHS 2-15]
The greatest value of 1 — 2sin & is
A. 5.
B. 3.
C. 1.
D. 0.
E. -1.
[1992-CE-MATHS 2-18]
The largest value of 3sin?@ + 2cos’d — 1 is

=oE0 ® P
W N W

[1993-CE-MATHS 2-22]
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Trigonometric Functions

30. The largest value of (3 cos28 —1)> + 1 is

A 2.
B. §5.
C. 17.
D. 26.
E. 50.

[1994-CE-MATHS 2-48]

1
31. The greatest value of ST—sinx is

1
A. 5

1
B. g
C. 1.
D. 2.
E. 4.

[1995-CE-MATHS 2-18]

32. For 0° < @ < 90°, the maximum value of
2 .
3+ sin2g

A.

—_— W N = AN

[2002-CE-MATHS 2-21]

33. For 0° £ x £ 90°, the least value of

4
2 — cos x
A. 0.
B. 1
C. 2
D. 4

[2004-CE-MATHS 2-20]

34. For 0° < @ < 90°, the greatest value of
5—-sinfd .
4+sing °

0w P
N Bl - s

[2005-CE-MATHS 2-20]

35. For 0° < @ < 360°, the least value of
2 +sind .
2-sing °

A, -1.

e N =
W o= W=

[2008-CE-MATHS 2-47)

HKDSE Problems

36. For 0° < @ < 90°, the least value of

30 .
3sin’@ + 2 sin®(90°—6)
A 5.
B. 6.
C. 10.
D. 15.

[PP-DSE-MATHS 2-23]
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Trigonometric Relationships

Trigonometric Relationships (1)

L.

If 4+ B = 180° which of the following is/
are true?

(1) sind4 = sinB
(2) cosA4 = cosB
(3) tan4 = tan B

A. (1) only
B. (2) only
C. (3) only
D. (1), (2) and (3)
E. none of them
[1982-CE-MATHS 2-19]
) cos (90°-6)
" tan (180°-0)
A. cosd.
B. -—cos@.
sin®
C - cos @ -
cos® @
D. —Sing
sin’ 0
E. cos @

[1983-CE-MATHS 2-17]

sin (180°+ &) + sin (8 -90°) =

A. sin@ + cos @ .

B. sin@ — cos@.
C. cosf —sin@.
D. —-cosf — sinf.
E. 2siné.
[1990-CE-MATHS 2-16]
4 sin (0 -90°
" tan (6 +180°)
A. cos@.
B. —cos@.
cos? 6
C. sin @ -’
2
cos” @
D. - sin@
1
E. sin 8 °

[1991-CE-MATHS 2-17]

.If A+ B+ C = 180° then 1 + cos A cos

B+C) =

A. 0.

B. sin’4.

C. 1+ cos’4.

D. 1 +sinAcosA4.
E. 1 -sinAdcosA.

[1992-CE-MATHS 2-21]

sin (180°+6)

cos (90°-6)
A. tan@.
B. -tan@.
1
C tan @ °
D. 1.
E. -1.

[1994-CE-MATHS 2-18]

cos (90° — 4) sin (180°—4) _

tan (360° - 4)

—sinAcosA.
sinA4 cos A .
—cos’ 4.
cos’A .

sin’A4 .

MEOR P

[1997-CE-MATHS 2-40]

cos (90°—4) cos (=4) _

sin (360° - 4)

A. —cosA
B. cosA
C. sind.
D cos’ 4
: sin A
2
cos” A
E. sin A
[1999-CE-MATHS 2-46]
. If cos @ = % and 0° < @ < 90°, then
tan (0 —-270°) =
A k
ToA1-R
1
B. - .
-1
C 1
. ok
D. k-1
E P-1

[2000-CE-MATHS 2-51]
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3
10. If sin@ = 7 and @ lies in the first quadrant,

11.

12.

13.

14.

Trigonometric Relationships

5
then sin (90°—8) + sin (180°+ @) =

1
A. 5

-1
B. 5 -

7
C. 5-

-7
D. 5 -

[2002-CE-MATHS 2-46]
[1 + cos (180° + &)][1 — cos (180° - )] =
A. sin’8.
B. (1 -cosé).
C. (1 +cos6)?.
D. (1 -cos&)(1 -sin@).
[2002-CE-MATHS 2-47*]
tan (180°-64)
cos (90°-0)
1
A. cos @’
-1

B. cos @’

sin &
C cos’ @

— sin @
. cos’ 6 -

[2003-CE-MATHS 2-46]

If 4+ B = 180°, which of the following must
be true?

(1) sin4 = sinB
(2) cosd = sinB
(3) cosA4 = cosB

(1) only
(2) only
(1) and (3) only
(2) and (3) only

SOw»>

[2004-CE-MATHS 2-47*]

sin (90° —x) + cos (x + 180°) =

0.

-2cosx.
sinx + cosx.
SinXx — CoS X .

SOwp

[2005-CE-MATHS 2-45]

15.

16.

17.

18.

2 sin (90° — &) sin 60° — cos 0° cos & =
A. siné.

B. \3sin6.
C. \/gcosﬁ.
D

“3-1)cos.
[2006-CE-MATHS 2-21]

If x and y are acute angles such that x +y =
90°, which of the following must be true?

(1) sinx = cosy
(2) sin (90°-x) = cos (90°—y)
(3) tanxtany = 1
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2007-CE-MATHS 2-20]

cos 4 -
tan (90°-4)

A. sind.

'B. cosA.

1
sind -
1
cos A’

C.

D.
[2008-CE-MATHS 2-23]

If 4 and B are acute angles such that 4 + B
= 90°, then cos’A + sin’B =

1.

2sin’ 4.
2cos’4.
2 cos’B.

SO

[2009-CE-MATHS 2-24]

19. If 6 is an acute angle, then tan & + tan (90°- &)

20.

A. 2tan@.
B. sin@ + cos@ .
1
C. tan @ °
1
D. sin @ cos @ °

[2010-CE-MATHS 2-22]

If x, y and z are the angles of a triangle with
x +y = 90°, which of the following are true?

(1) tanxtany = sinz

(2) cosy+cosz = sinx
(3) sin’x + sin’y = sin’z
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Trigonometric Relationships

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2011-CE-MATHS 2-20]

Trigonometric Relationships (2)

cosx  sinx
. sinx cosx . .
21. If the expression - is simplified,
cosx . sinx
sinx  cosXx

it becomes

A. cos’x — sin’x.

B. (cosx — sinx)*.
C. (cosx + sinx)*.
cos’x — sin’x
2sinxcosx °
(cos X — sin x)z
cosx + sinx/ °

[1972-CE-MATHS B1-6]

1

2. 1T tan20

sin?6 .
cos’ 0 .
tan’ 0 .
1 + cos?6 .

1
1+ tanZ @

SE St e

[SP-CE-MATHS 2-26]

23. ( +$)(l—cos()) =

sin &
sin 4 .

cos G .
sin? 6 .

cosf + 1.
sind + tan 6.

SECRoN RS

[1978-CE-MATHS 2-3]

1 . 1 B
l-sin@ 1+sinéd

24,

A. 2sin’é .

B. 2cos’d.

C. 2tan’4.
2

D sin2@ -

2

cos?f -

E.
[1979-CE-MATHS 2-6]

25.

26.

27.

28.

29.

1
tan @ + o
A 1. A
B. 2tan@.
2
C. ano ,
D. sinfcosd .
1
E. sin @ cos 8 )
[1979-CE-MATHS 2-30]
1 1 N
- —
sno ! Smne 1!
A. 2tan 6.
B. 2tan’0.
2
C. tanZ@
2 sin O
D. cos?@
2 sin’@
cos
[1980-CE-MATHS 2-16]
@ sin 0 : =
an st = s
A. 0.
B. cos@.
C. —-cosd
-1
D. cos &
E. —-tan@sind.

[1981-CE-MATHS 2-19]

(sin & + cos 6)* - 1 =

sin @ + cos &

SR 2 e

0.
1.
2 cos’ 6.
2 sin @ cos O .
~2 sin & cos & .
[1982-CE-MATHS 2-17]

sin & — cos &

sin & — cos @

A.
B.

C.

sin @ + cos 6

2.
4 sin @ cos O .
2sinfcosd_
sin?@ — cos? 8 -
4sinOcos6
sin?@ — cos?8 -

2
sin2@ — cos?2@ -

[1982-CE-MATHS 2-45]
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30.

31.

32.

33.

34.

Trigonometric Relationships

sin?@ — (sin®6 cos*O + sin*@ cos?0) =

sin*6 .
costé .
—sin*6 .
—~cos*d .

.2 2
sin“ @ cos” 0 .

SR A

[1983-CE-MATHS 2-16]

[1984-CE-MATHS 2-17]

[1985-CE-MATHS 2-17]

sin®@ — cos*@ =

A, —1.
B. 1-2cos*d.
C. sin@ — cosf.
D. sin’@ - cos’6 .
E. 2sin*0 - 1.
[1986-CE-MATHS 2-16]
1 1 N
1 1
cos 9 cos O
2
A tan? @ -
2
tan 0
2 tan’ 6
2 cos &
sin? @
2 cos’ O
sin @

[1989-CE-MATHS 2-16]

35.

36.

37.

38.

39.

1 . _
(cos(9 + tan ) (1 — sin @) =
A. sind.

B. cosé.
C. cos’0.
D. 1+siné.
E. sinfOtanf .
[1991-CE-MATHS 2-16]
cos & ) 1 — cos’d _
1 - sin?d sin @
A. sind.
B. cosé@.
C. tan@.
1
D sin @
1
E. cos &

[1993-CE-MATHS 2-19]

cos’@ — sin*0 + 2sin*f =

0.

1.

(1 - sin?0)*.

(1 - cos’>0)*.
(cos? @ — sin*9)* .

mE0Ep

[1993-CE-MATHS 2-20]

cos @ cos 8 _
sing+1 sin@ -1

2
cos @’

>
N

cos @’
0.

2tan G .
—-2tan G .

=E0 w

[1994-CE-MATHS 2-16]

cos> 6
1 +sin@

A. -sinf.
B. sind.
C. sin@-2.
sin 6 (1 — sin 0)
D. -1 +ano -

sin @ (1 — sin 8)

1 + sin @

=

[1995-CE-MATHS 2-16]
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Trigonometric Relationships

w0 cosd cos 0
’ tan2 @
A. sin@.
B. cos@.
C. cos’d
1
D. cos 0
1
E. tan &
[1996-CE-MATHS 2-20]
41 1 +sin@ cosd
" cosd 1+sinf
A. 1.
B. 2(1 +sin@).
2
¢ cos @’
: 2
D. .cosd (1 +sinf)’
ﬁ. 1 + sin & + cos &

cos@ (1 +sin@) ’
[1998-CE-MATHS 2-44]

. . 2
sin’ @ + sin 8 cos> @

42. If tan (90°—6) = 2, then cos &

A, 2.
1
B 7
1
C. —«=.
NE
1
D. -3
-2.
[2001-CE-MATHS 2-43]
1
“ cos 0 — os 0 »
' sin 6 B
A. —tan 6.
B. tan@.
. 3
—sin” @
C. cos @
cosf — 1
D. sin @ cos @ °

[2004-CE-MATHS 2-46]

* sinA

cos A sind

cosd

~—

1.
1 + tan’4.
sinA cos A .
l -
sind cos A’

T agEp

[2007-CE-MATHS 2-21]

Harder Trigonometric Relationships

45.

46.

47.

48.

If Rsin@ = 2 and Rcosf = 3, then R*=

A 1.
B. 5.
C. 6.
D. 13.
E. 25.
[1978-CE-MATHS 2-10]

Given that sin @ — cos 8 = %, what is the
value of sin @ cos & ?

1
A. >

1
B. 2

3
C. 3

3
D. 2
E. it cannot be determined

[1981-CE-MATHS 2-43]

If sin & cos@ = 2 then (sin @ + cos 6)* =

4°
A, 2.
3
B. 3.
C. 1.
1
D. 5.
1
E. 7.

[1986-CE-MATHS 2-14]

cos 90° + cos 180° + cos 270° + cos 360° + ...+
cos 1800° =

0.
1.
-1.
10.
-10.

SRRl

[1991-CE-MATHS 2-47*]
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49. sin? 1° + sin?3° + sin? 5° + .. + sin® 87° +

50.

Trigonometric Relationships

sin?89° =

A, 22.

B. 225.

C. 445.

D. 45.

[2005-CE-MATHS 2-46]

cos? 1° + cos?2° + cos?3° + ...+ cos® 89° +
cos>90° =

A. 44.

B. 445.

C. 45.

D. 455.

[2010-CE-MATHS 2-46]

HKDSE Problems

51.

52.

53.

sin &

cos (270° - 6)
cos 60° | tan 45° -
A. sinf.

B. 3sind.
C. 2sin@ —cosb.
D. 2sind +cosd.

[SP-DSE-MATHS 2-19]

cos 60° cos 240°

1 —cos (90°— )

A.

B.

For

1 -cos (270°-6)

1
cos’ 0

cos &
tan @
tan 0
cos @’
1
cos@tan O -
[2012-DSE-MATHS 2-19]

0° < x < 90°, which of the following

must be true?

(1)
)
€)

SOWp

tan x tan (90°-x) = 1
sinx — sin (90°~x) < 0
cosx + cos (90°-x) > 0

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)
[2013-DSE-MATHS 2-23]

54. (cos (90° + ) + 1)(sin (360° - 6) ~ 1) =

55.

A. —cos’l.
B. -sin’6.
C. cos’éd.
D. sin’é.
[2014-DSE-MATHS 2-19]
cos 180° ‘ cos 360° _
1 + sin (90° + 6) "1 +sin (270° + 6)
A. 0.
2
B. cos @’
2 cos &
C e -
D 2 sin 0
" costl

[2015-DSE-MATHS 2-19]
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Trigonometric Equations

Trigonometric Equations

1. The number of solutions of the equation
cosx = tanx for 0° < x < 360° is

HTOR P
AW = O

[1972-CE-MATHS B1-7]

2. If 0° < x° < 360°, the solution set of

cos’x® — 3sin’x° = 0 is
A. {30, 120} .
B. {60, 240} .
C. {30, 120, 210, 300} .
D. {60, 150, 240, 330} .
E. {30, 150, 210, 330} .
[1977-CE-MATHS 2-32]

3. If @ is an acute angle, and cos & = 0.4300,

then 0 =

A. 64.42°.
B. 6447°.
C. 64.50°.
D. 64.53°.
E. 64.58°.

[1978-CE-MATHS A2-46%]

4. If 0° <60 <90° and siné = cos 56, then O

could be
A, 15°.
B. 22%°.
C. 30°.
D. 45°.
E. 60°.

[SP-CE-MATHS 2-49]

5. What is the solution of the equation
sin 0 (sin@ —\[2) = 0,
where 0° < 8 < 90°?

A. 6 =10° only
6 = 30° only
6 = 45° only
6=10°or 6=230°
6 =10°or 6 =45°
[1978-CE-MATHS 2-21]

SR 4

10.

lan]

Given that 0° < 6 < 360°, if \2sin6 = 1
and \ﬁcosé9=—1, then 6 =

A. 45° only.

B. 135%only.

C. 225°onmly. .
D. 315°only.

E. 45° or 135° or 225° or 315°.

[1978-CE-MATHS 2-22]

What is the solution of the equation
(sin @ — 2)(cos @ + 1) = 0, ™
where 0° < 8 < 360°?

6 = 30° only -
@ = 90° only
6 = 180° only

& = 30° or 150°
& = 30° or 150° or 180°
[1979-CE-MATHS 2-31)

HEOR P>

If 0° <6 < 360° which of the following
equations has exactly one root?

A. sind = -1
P |
sm¢9——2

C. sind =0
P |

D. sm(?—2

E. sind =2

[1980-CE-MATHS 2-18]

If 0° < @ < 360°, the number of roots of the
equation

2sinfcosf —cos@ = 0

mEOR P
B LW —-=O

[1981-CE-MATHS 2-20]

How many roots has the equation
sin @ + sin’@ = cos’ 6
where 0° < @ < 360°?

A 0
B. 1
C. 2
D. 3
E. 4

[1982-CE-MATHS 2-48]

Past Paper Review (Multiple Choice)

P. 284



HKDSE MATHS RVUViEX]

11.

12.

13.

14.

15.

Trigonometric Equations

If 0° < @ < 360°, the number of roots of the
equation

4 sin’@ cos @ = cos O

SRR 'S
N n B W

[1983-CE-MATHS 2-48]

If 0° < @ < 360°, the number of roots of the
equation

. 1
25m0+sin0 =3

mEOwp
B LN =O

[1984-CE-MATHS 2-45] .

Let p be a positive constant such that
psin¢9=\/§ and pcos@ = 1. Find all the
values of & in the interval 0° to 360°.

A. 60°

B. 30°

C. 60° 240°

D. 30° 210°

E. cannot be determined

[1986-CE-MATHS 2-44%]

How many different values of x between
0° and 360° will satisfy the equation
(sinx + 1)(2sinx + 1) = 07

SRl s
BN -0

[1987-CE-MATHS 2-49]

If 0° < x < 360°, the number of points of
intersection of the graphs of y = sinx and
y=1+cosx is

mEORP
BN - O

[1987-CE-MATHS 2-50]

16.

17.

18.

19.

20.

Given that sin @ cos & > 0, which of the

following is/are true?

(1) 0°<6<090°
(2) 90° < @ < 180°
(3) 180° < @ < 270°

(1) only
(2) only
(3) only
(1) and (2) only
(1) and (3) only

=EORP

[1988-CE-MATHS 2-14]

Given that 0° < @ < 180°, how many roots
has the equation (sin @ + 1)(tan & + 3) = 07

A. 0
B. 1
C. 2
D. 3
E. 4

[1989-CE-MATHS 2-18]

If 2sin?@ — sin@cos & — cos’d = 0, then
tan 8 =
1

A. 1or 3

B. -l or %
C. lor —:,1,_-.
D. -1 or —%.
E. 1or-2.

[1989-CE-MATHS 2-46)

If 0° < x < 360°, which of the following
equations has only one root?

A. sinx =0
B. sinx = -;'
C. sinx =2
D. cosx =0
E. cosx = -1
[1990-CE-MATHS 2-17]
If sinf and cos & are the roots of the
equation x’ + k = 0, then k =
A, 1.
1
B. - 3
1
C. - R
1
D. 1
1
E. 2

[1990-CE-MATHS 2-44]
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21.

22.

23.

24,

25.

Trigonometric Equations

If 0° < @ < 360°, how many roots does the
equation tan & + 2sin & = 0 have?

mEORP
n oA W =

[1991-CE-MATHS 2-18%]

In which two quadrants will the solution(s) of
sin@cos@ < 0 lie?

In quadrants I and II only

In quadrants I and III only

In quadrants II and IIT only

In quadrants II and IV only

In quadrants III and IV only
[1992-CE-MATHS 2-20]

SE R s

Which of the following equations has/have
solutions ?

(1) 2cos’0 —sin’6 = 1
(2) 2cos’O — sin’f = 2
(3) 2cos’0 —sin’0 = 3
A. (1) only
B. (2) only
C. (3) only
D. (1) and (2) only
E. (2) and (3) only
[1992-CE-MATHS 2-23]
Solve tan*@d + 2tan’d - 3 = 0 for
0° < 8 < 360°.
A. 45° 135° only
B. 45° 225° only
C. 45° 60°, 225° 240°
D. 45° 120° 225° 300°°
E. 45° 135° 225° 315°

[1993-CE-MATHS 2-45]

If 0° < x < 360°, how many roots does the
equation sinx (cosx +2) = 0 have?

A 0
B. 1
C. 2
D. 3
E. 4

[1994-CE-MATHS 2-47]

26.

27.

28.

29.

30.

31.

If 0° < x < 360°, solve sinx = ;- correct to
3 significant figures.

18.7° or 161°
18.7° or 199°
19.5° or 160°
19.5° or 199°
19.5° or 340°

mEOrEs

[1995-CE-MATHS 2-17*]

If 0° < x < 360°, the number of points of
intersection of the graphs of y = sinx and
y = tanx 1is

EEOR P
LU S S

[1995-CE-MATHS 2-49]

If 0°< @ < 360°, solve 2sin& = 3.

120° or 240°
120° or 300°"
150° or 330°
210° or 330°
240° or 300°

HEOFRP

[1996-CE-MATHS 2-19]

If 0°< x < 180°, solve 2sinx + 3 cosx = 0
correct to 3 significant figures.

A. 33.7°

B. 56.3°

C. 124°

D. 146°

E. no solution

[1996-CE-MATHS 2-22%]

For 0° < @ < 360°, how many roots does the
equation tan @ (tan @ — 2) = 0 have?

SECNR 'S
DB W —

[1997-CE-MATHS 2-43*]

For 0° < x < 360°, how many roots does the
equation 3 sin’x + 2sinx — 1 = 0 have?

HEO®p
AW —-=O

[1998-CE-MATHS 2-47]
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32.

33.

34.

35.

36.

37.

Trigonometric Equations

If 0°< 8 < 360°, solve (cos@ — 3)(3sinf —
2) = 0 correct to 3 significant figures.
A. 41.8° or 70.5°
B. 41.8° or 138°
C. 41.8° or 222°
D. 41.8° or 356°
E. 42.0° or 138°
[1999-CE-MATHS 2-47*]
For 0° £ x < 360°, how many roots does the

equation cos’x = cosx have?

2

SE- RO
AN B W

[2001-CE-MATHS 2-42]

For 0° < x < 360°, how many roots does the
equitation tanx = 2 sinx have?

A, 2
B. 3
C. 4
D. 5
[2002-CE-MATHS 2-48]

For 0° < @ < 360°, how many roots does the
equation 2 cos’d — S5siné — 4 = 0 have?

SOwp
BN

[2003-CE-MATHS 2-45]

For 0° < x < 360°, how many distinct roots
does the equation cosx (sinx — 1) = 0 have?

A 2
B. 3
C. 4
D. 5
[2005-CE-MATHS 2-44]

For 0° < x < 360°, how many roots does the
equation 3 cos’x — 4cosx + 1 = 0 have?

2

TOwp

3
4
5

[2006-CE-MATHS 2-44]

38.

39.

40.

Solve the equation sin @& = \/5 cos &, where
0° <8< 90°.

A, 0=0°

B. 0= 30°
C. 0 =45
D. &= 60°

[2007-CE-MATHS 2-22]

For 0° € @ < 360°, how many roots does the
equation 3sin’@ + 2sind — 1 = 0 have?

2

TOR P

3
4
5

[2008-CE-MATHS 2-45]

For 0° < x < 360°, how many roots does the

equation cos’x — sin’x = 1 have?

A. 2
B. 3
C. 4
D. 5

[2009-CE-MATHS 2-45]

HKDSE Problems

41.

42.

43.

For 0° £ x £ 360°, how many roots does the
equation 7 sin’x = sinx have?

A. 2
B. 3
C. 4
D. 5

[2014-DSE-MATHS 2-39]

For 0° < x < 360°, how many roots does the
equation cos’x — sinx = 1 have?

A. 2
B. 3
C. 4
D. 5§

[2015-DSE-MATHS 2-38]

For 0° £ & < 360°, how many roots does the
equation 5sin’@ + sin@ — 4 = 0 have?

A. 2
B. 3
C. 4
D. 5

[2016-DSE-MATHS 2-38]
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44. For 0° < x < 360°, how many roots does the
equation 6 cos? x = cosx + 5 have?

A 2

o0ow

3
4
5

[2018-DSE-MATHS 2-38]
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Trigonometric Graphs

Trigonometric Graphs

1. Which of the following may represent the
graph of y = cosx® for 0 <x <90?

A, A
1
0 iy A
B. Y
I S ———
8] o X
C. 'a ‘
>
(4} Qi -+
D. VA
‘.
0 2 T
E. A
|
>
i O ¥

[1999-CE-MATHS 2-16]

2. Which of the following may represent the
graph of y = tanx® for 0 <x <90?

A, A

‘) Y] R

B. YA
I.
I 20 ey
C. 'a
I ..........
[TR
e -
i) R -
D. '
| N———
L]
|
H
|
i
H
i
: >
) ST 4
E. YA
, >
1 0y A

[2000-CE-MATHS 2-11]

Vertical Transformations of Graphs

3. The figure shows the graph of y = asind +
c. Find a.

360°

[1977-CE-MATHS 2-25]
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Trigonometric Graphs

4. Y
4
3
2 \
1 .
0 90° 180° 270° 360°

The sketch above could be the graph of

A. y=2+sind.
B. y=3+sind.
C. y=2+cosb.
D. y =3+ cosé.
E. y = 3cosé.

[1978-CE-MATHS 2-34*]

5. Which of the following is the graph of
y =2sin@ for 0°< @ < 360°?

A 7
2
I
0 180“\/360" 0
-1
-2
B. V¥
2
i /\
0 180° 360° 6
-1
-
c. 7

2

N/

? \\my 360° 6
s

D. ¥

0 180°\/360° [

| /—\
0 / i80° 360° 6

[1980-CE-MATHS 2-46*]

30| 60| 90| 120 150|180

The above figure shows the graph of
=acosx*+ 1 for 0 <x<180. a=

-1.

W N = O

[1982-CE-MATHS 2-44%]

. The figure shows the graph of

y

3-

2...

14+

0 90 180 270 360
A. y = 3cosx®, 0<x<360.
B. y = 3sinx®, 0<x <360.
C. y=2+sinx®, 0<x<360.
D. y=2+cosx°, 0<x<360.
E. y=3+sinx’, 0<x<360.

[1985-CE-MATHS 2-45]

-1
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10. The figure shows the graph of the function

8 y
4 y
2F - — }
3 .
2 E
1 -+
- X
0
> X
0
A. y=2cosx.
B. y=2-sinx.
C. y=2+sinx.
-)
< D. y=2-cosx.
Which of the following functions may be E. y=2+cosx.
represented by the above graph in the interval [1991-CE-MATHS 2-48*]
0 to 3607
Ay = cos2x 11. The figure shows the graph of the function
B. y = 2cosx° ‘
1 Y
C. y=35cos2x° ! | ! | |
2 [ I I I
— o I | | |
D. y = sin2x | | : I
— 9 cin x© I I [ i
E. y = 2sinx | | | |
[1986-CE-MATHS 2-15°] | | : :
180(< - —L - — ———'—74
I [ I
| | I
. | | 18
9. The figure shows the graph of the function 0 o0 ] 1807 2707 l 3607 "
I [ I
B g I I I I
I I |! I
I | | |

! I
| :
: : A. tan (x+ 180°.
| ! B. tan (x—180°).
| ! C. 180tanx.
| : D. 180 + tanx.
| \\ : E. 180 —tanx.
' 3 N X 1992-CE-MATHS 2-22*
! -\\‘ ! . [ ]
907 a5t Bf  ash oo _ .
I p 12. Which of the following figures shows the
: \ : graph of y = 1 + sinx?
: \ ! Al y
A, y = —tanx. 2_‘_
B. y=1-tanx.
C. y=1+tanx.
D. y = cosx—sinx.
E. y = cosx+ sinx. o
[1988-CE-MATHS 2-48*] 0 360° *
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Trigonometric Graphs

X
B. y Ay = sin 5 .
A
B. y=2sinx.
t > X C. =1+sinx.
0 360° 7
D. y=1+cosx.
E. y=1-cosx.
[2001-CE-MATHS 2-44*]
-2+
C. Y
, Horizontal Transformations of Graphs
14. Which one of the following sketches is the
graph of y = sinx??
t x | A Mpe-——s
0 360° AT
D. Y .
4 0
90 180 270 i 360
- — X
0 360 \ / -
-1 N— .
B. ',
2+ T2
X
0 ) 180 270 360
E. y
A
1 -1
: >~ X
0 360° x
0 90 180 270 360
VARV
-1
[1994-CE-MATHS 2-177]
D. ',
13. The figure shows the graph of the function 0 /\ x
90\/]80 27(\/360
s”\
2 R i 0
E. T
i
0 5
§ 90 180 270 360
|}
T i
= 1% 360 [SP-CE-MATHS 2-28]
Past Paper Review (Multiple Choice) P. 291



LLON VYR UNT 13.4 Trigonometric Graphs

17. The figure shows the graph of the function

y
15. y
1T |
I
I
!
! Lo x
0 80° 17§ 2e|o° 0°
U } t t x |
0 90 180 270 / 360 1 |
A. y = sin(350°-x).
B. y = sin(x+10°.
T C. y = cos(x+10°.
D. y = sin(x-10°.
E. y=cos(x-10°.

The figure above shows the graph of [1993-CE-MATHS 2-46]

A. y = sin (x°+30°. 18. The figure shows the graph of the function

y = sin (x°-30°). y
C. y = sin (x°+ 150°).
D. y = sin (x°-150°). 1
E. y = sin (x*+60°).
[1981-CE-MATHS 2-45] t x
0 180 360
16. 7 14
I
3T : X°
I A y= cos 5.
2 : {
I B. y= 5 cos X2
14 !
| C. = cos x°.
. ! " . « D. y = 2cosx°.
0 90  1%01 270 360 E. y = cos2x°.
I
-1 : [1995-CE-MATHS 2-50]
I
-24 :
! 19. The figure shows the graph of the function
|
-3+
! %)
| 1-
The figure above shows the graph of a tangent
function from 0° to 360°. The function is ) =
o 0 180 360 *
A. y = tan 2
. 5
24
B. y = tanx°.
C. y = tan2x°. A. y = cosx°®.
B. y = cos(—=x°).
D. y = tan(x-90)°. C. y = cos(90°-x°).
E. y = tan (x+ 90)°. D. y = cos(90°+x°).
E. y = cos(180°-x°).

[1983-CE-MATHS 2-50] [1998-CE-MATHS 2-45]
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Trigonometric Graphs

Miscellaneous Transformations of Graphs

20. The figure shows the graph of y = a sin k6.
What are the values of the constants a and k?

y
4
2+
4
+ } + } )
0 45° 90° 135° 180°
-1
_2-
A. a=1 and k=1
B. a=1 and k=2
C. a=1and k=3
D. a=2 and k=2
E. a=2 and k=3

[1984-CE-MATHS 2-51*]

21. In the figure, f(x) =

1 x 1
C. 2sm2+2.

1 1
D zsmx+2.

1 . 1
E. 2sm2Jc+2.

[1997-CE-MATHS 2-44]

22. Let k be a constant and -90° < & < 90°.
If the figure shows the graph of
y = ksin (x°+ @), then
A

/

/’\ N
v \j/)':
:
)
i t

23.

24.

25.

FOF P

k= -2 and 0= -30°.
k=-2 and 0= 30°.
k=2 and 6= -30°.
k=2 and 6 = 30°.
[2007-CE-MATHS 2-46]

Let a and b be constants. If the figure shows
the graph of y = acos (2x°+ 120°) + b, then

YA
4
1_
+ .
0 30 120 210 7
A. a=1and b=3.
B. a=2and b=2.
C. a=3and b=1.
D. a=4and b=0.
[2008-CE-MATHS 2-46]
Let —90° < 6 < 90°. If the figure shows the

graph of y = 7sin (x°+ &), then

SOwp

The

",

N/

0 330

X

6 = —60°.

6 = -30°.

6 =30°.

6 = 60°. ,
[2009-CE-MATHS 2-46]

figure shows
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A.
B.

Trigonometric Graphs

(]

the graph of y = 1+cos%.
the graph of y = 1 + cos 2x°.

o

the graph of y = 2 + sinx?.

|

2 + sin 2x°.
[2010-CE-MATHS 2-45]

the graph of y

26. Let a be a constant and -90° < & < 90°.

If

the figure shows the graph of
y = acos (x°+ @), then
v
N
4_.._ wse

Y 150

FOwp

LV

=4 and 6 = 60°.
4 and 6= -60°.
=—4 and 6 = 60°.
= —4 and & = —-60°.
[2011-CE-MATHS 2-46]

a
a
a
a

Coordinates / Area in Graphs

27. The figure shows the graph of y = cos 2x°,
where 0 < x < 180. The area of the rectangle
ABCD is

HEOR P

y

90.
45.
180.
135.
360 .
[1989-CE-MATHS 2-17%]

28. The figure shows the graph of y = 3 sin 2x°.

The point P is
Yy

A. (240, -3).
B. (135, -3).
C. (240, -1).
D. (135, -1).
E. (270, -1).

\i/

S

[1990-CE-MATHS 2-45%]

1

29. The figure shows the graph of y = 7 cos 2x°.

The point P is

"
N

[SS]

P

[

(90, 2) .
1
(180, 3) .
(180, 1).
1
(360, 5).
(360, 1).

meoR

x ¥V

<~

[1996-CE-MATHS 2-21*]

30. In the figure, the area of A4BC is

3 A

{

v=1-2costx

& / 4

A. 60.

B. 120.
C. 180.
D. 240.
E. 360.

T o0 Ii\‘;m»’ ¥

[2000-CE-MATHS 2-53*]
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Trigonometric Graphs

HKDSE Problems

31. Let a be a constant and -90° < b < 90°.

If the figure shows the graph of
y = acos(x®°+b), then

A

3

U/7 i} \ “3

/ \w

A. a=-3 and b= —40°.
B. a=-3 and b= 40°.
C. a=3 and b= -40°.
D. a=3 and b = 40°.

[SP-DSE-MATHS 2-42]

32. Let a be a constant and -90° < 8 < 90°.
If the figure shows the graph of
y = asin (x°+ @), then

"/ 135 i

// N
A. a=-2 and 0 = —45°.
B. a=-2 and 0 = 45°.
C. a=2 and 8 = -45°
D. a=2 and 6 = 45°

N

34.

35.

0

the graph of y = 1+3cosj'cz'.
the graph of y = 1 + 3 cos 2x°. o

]

the graph of y = 4+3003x5.

S0 R p

the graph of y = 4 + 3 cos 2x°. —
[2012-DSE-MATHS 2-39]

y=n+ktan2x*®

-
1 r
X

o o

Let # and k be constants. The figure shows
the graph of y = h + ktan 2x°, where
0 <x < a. Which of the following are true?

(1) >0

2) k<0

o_ 1
(3) tan ® = %
(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SOw»

[2013-DSE-MATHS 2-39]

Let & be a positive constant and —180° < & <
180°. If the figure shows the graph of
y = sin (kx°+ &), then

¥

/

Q

WV

A. k=l and 6 = -30°.

2

1
B. k=5 and 6 = 30°.
C. k=2 and 6= -30°.
D. k=2 and 0 = 30°.

[2015-DSE-MATHS 2-39]
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36. Let a and b be constants. If the figure shows
the graph of y = acos2x®, then

A
2_.—
~
>
o] X
A. a=-2 and b = 90.
B. a=-2 and b = 360.
C. a=2 and b= 90.
D. a=2 and b = 360.

[2016-DSE-MATHS 2-37]
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Sine & Cosine Formulae

Sine Formula

1. In the figure, x =

[1978-CE-MATHS A2-51]

2. In the figure, a:b:c =
A, 3:2:1. A0°)
B. 9:4:1.
C. 2:\/3:1. a
D. \3:42:1 b
E. \3:2:1
60°

-
[1980-CE-MATHS 2-19]

3. In the figure, BC = a, AB =

A

500> C

e

A. asin20°.
a sin 20°
sin 70° °
a sin 20°
sin 50° °
a sin 50°
sin 20° °
a sin 50°
sin 70° °
[1983-CE-MATHS 2-46]

4. In the figure, BC=a. AB =

a sin 50°.
a sin 70°
sin 50° °
asin 50°
sin 70° °
a sin 50°
sin 20° °

0w »

&

[1988-CE-MATHS 2-23]

5. In the figure, sin4:sinB:sinC=4:5:6. If
AB =8, find AC.

1 A
A. 53
2
B. 63
3
C. 95
D. 10

[1994-CE-MATHS 2-49)

AC
6. In the figure, 1B~

i ’
A 3. '
3
B. ;.
\2
c. 5.
V6
D. 5.
E. 53@ : 5

[1999-CE-MATHS 2-18]

7. In the figure, AC =
x sin 77° C
sin 48° -
X sin 55°
sin 48° °
x sin 48°
sin 77° -
x sin 77°
sin 55° ° 58
{ v B

[2002-CE-MATHS 2-16]

A.

B.
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Sine & Cosine Formulae

8. In the figure, & is an acute angle. Find &

correct to the nearest degree.

A 35° /
B. 50° (
C. 56° 30
D. 57° 5
~\6
3

[2005-CE-MATHS 2-21]

9. In the figure, find x correct to the nearest

integer.
16 cm

30°

80° xcm
A 14
B. 15
C. ]6
D. 17

[2007-CE-MATHS 2-47]

Cosine Formula

10. In A4BC, AB =4, BC =2 and CA = 3.

cos =

A l

. _4-
1

B. -3
1

C. 7
1

D. 7
3

E. e

[1978-CE-MATHS A2-52)

11. In the figure, cosf =

A l
. —4.
B i
. _2-
1
C. 7.
1
D. 3.
3
E. 7.

[1984-CE-MATHS 2-19]

12.

13.

14.

15.

In the figure, 4B =2 and AC=35, BC=

\39.

=HoOW
R

[1985-CE-MATHS 2-19]

In AABC, if AB:BC:CA = 4:5:6, then
cos A =

A L

Y
B L
¢ &
b 2
.

[1987-CE-MATHS 2-51]

3
In the figure, if cos@ = 7, find the value of

4’
X.

2x 10

HEORP
[>T NV

[1989-CE-MATHS 2-48]

In the figure, find cos@.

A -1
T4
11
B. 16
3 3 2
C. )
7
= 6
D. 3 y
g Y77
: 9

[1992-CE-MATHS 2-19]
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16.

17.

18.

MY 0 W

Sine & Cosine Formulae

4
In the figure, cos 4 = -5 Find a.

B
A. 153 S
B. \’ 137 //""/
C x// //
- / /1 s
D. /
E.

\/89 P
\/4—1 -~ /
\25 ol : L7 4

[1993-CE-MATHS 2-21]

According to the figure, which of the

following must be true?

A
/15?\
B C

c
a
2= b+ & —\Bbe
2= B+ - be

=b2+c2+lzébc

ESTRN

2 = p2+ 2+ be
2 = p*+ ¢ +3bc
[1995-CE-MATHS 2-19]

ISTRS

In the figure, find x correct to 3 significant

figures.
70°
2 3
X
A. 271
B. 2098
C. 331
D. 3.88
E. 414
[1996-CE-MATHS 2-24]
In the figure, find & correct to the nearest
degree.
/?\
7
A. 78°
B. 91°
C. 102°

20.

21.

22.

D. 114°
E. 125°
[1997-CE-MATHS 2-13]

In the figure, find x correct to 3 significant
figures.

7 cm 9 cm
xo
8 cm
A. 482
B. 55.1
C. 584
D. 67.5
E. 734

[1998-CE-MATHS 2-25]

In the figure, find x correct to 3 significant
figures.

80°
1cm
xcm
A. 1.28
B. 1.29
C. 135
D. 1.53
E. 165

[1999-CE-MATHS 2-17]

In the figure, find x correct to 3 significant
figures.

Jom
A, 2.65
B. 279
C. 3.16
D. 4.00
E. 436

[2001-CE-MATHS 2-7]
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23.

24.

25.

26.

Sine & Cosine Formulae

In the figure, find x correct to 3 significant
figures.
X
A. 0.963
B. 1.05
C. 110
D. 1.57
[2002-CE-MATHS 2-23]
In the figure, cos@ =
NRE
16
13 15 13
B. 20"
25 .
C. 52 P
23
D. . 16
[2003-CE-MATHS 2-24]
In the figure, find AC correct to 2 decimal

places.
A
8
60°
A. 5.04
B. 9.17
C. 11.14
D. 15.62

[2004-CE-MATHS 2-21]

In the figure, cos@ =

A L

. 3

B. % 6 3
e L o

o 1 ;

[2005-CE-MATHS 2-22]

27.

In the figure, tan @ =

A =

. 5.

B. % 12 5
¢

D. }—; 13

[2008-CE-MATHS 2-24]

Solving Triangles

28.

29.

30.

In AABC, BC = a, AC = b, AB = ¢ and
a > b >c. Which of the following must be
true?

(1) £4>4B> ZC
2) b+tc>a
() ZB+.C> /4

(1) only
(2) only
(1) and (2) only
(2) and (3) only
(1), () and (3)

HEOR P

[1984-CE-MATHS 2-52]

In AABC, ZA4 =30°, ¢ = 6. If it is possible
to draw two distinct triangles as shown in the
figure, find the range of values of a.

30°

0<a<3
0<a<é6
3<a<6
a>3
a>6

mEoEp >

[1992-CE-MATHS 2-49]

How many different triangles can be
constructed so that the lengths of the three
sides are x cm, 2x cm and 12 cm, where x
is an integer?

5
7
9
1

COow»

1
[2002-CE-MATHS 2-42]
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Sine & Cosine Formulae

Area of Plane Figures

31. In the figure, AB = a. The area of AADC is

D
C
10°
A Z B
A 2 sin20°
. 2a Sin .
1 2
B. 5a’tan20°.

_1. 2 )
C. >4 tan 30°.

1
2 (sin 30° — sin 10°) .

D. 74
! 5
E. >4 (tan 30° — tan 10°) .

[SP-CE-MATHS 2-32]

32. In AABC, AB = AC and BC = 2a. What is
the area of AABC?

1
Eaz tan &

a*tan @

24° tan @

a2

tan &

= & aOr »

a* sin 6 cos @
[1978-CE-MATHS 2-20]

33. A side of a rhombus is 10 cm and one of its
angle is 150°. What is its area?

A. 25 cm’
B. 50 cm?
C. 100 cm?
D. 150 cm?
E. 200 cm’

[1979-CE-MATHS 2-15]

34.

35.

36.

In the figure, ABCD is a trapezium in which
AB//DC and £C= 4D = 0. If CD=p and
AB = q, then the area of the trapezium is

A B

1 )
A. 5(p+q)'tan0.
B. %(p2+q2)tan9.
C. %(pz—qz)tanO.

D. 41(;)2 - ¢ tan 4.

2_
E. M4 g -
[1983-CE-MATHS 2-44]

In the figure, £CAB = ZCBD = 90°. BC = 2.
The area of quadrilateral ABCD =

B

/;j ix

2sin (o + ).
2(tan o + tan f3) .
2 (sin @ cos & + sin ff cos f3) .
2 (tan ¢ + sin fF cos f3) .
2(sin & cos o + tan f3) .
[1985-CE-MATHS 2-49]

"EOFEP

In the figure, XPY and YQOZ are semi-circles
with areas 4, and A, respectively. ZYXZ =
60° and ZYZX = 45°. The ratio 4,:4, =

[1991-CE-MATHS 2-19]
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37.

38.

39.

Sine & Cosine Formulae

In the figure, AB = AC. If the area of AABC

is 64 cm’, then 4B =

A
30°
B C

A. 32 cm.
B. 162 cm.
C. 16cm.
D. 8J2cm.
E. 4cm.

[1983-CE-MATHS 2-21]

In the figure, 4B = x and AC = 2x. The area
of AABC is 16. x (correct to 2 decimal places)
is

A

2x

C
A. 283.
B. 4.00.
C. 430.
D. 5.66.
E. 6.08.

[1984-CE-MATHS 2-21]

In AABC, ZA = 30°, AB = 6 cm. If the area

of AABC is 15 cm?, AC =

A. 25cm
B. Scm

C. 10cm
D. 12 cm
E. 15cm

[1985-CE-MATHS 2-20]

40.

41.

42.

In the figure, I, II and III are equilateral
triangles. Area of [ : Area of II : Area of III

A a:p:y.

B. sina :sinf :siny.
C. sin’a : sin’f : sin’y.
D. cosa :cosf :cosy.
E. cos’a : cos’f : cos’y.

[1987-CE-MATHS 2-25]

In the figure, the area of AABC is 15 cm?

and ZA4 = 30°. AC is longer than 4B by
4 cm. AC =
C
30°
B A

A. 6cm.
B. 88cm.
C. 10 cm.
D. 11.5cm.
E. 14 cm.

[1988-CE-MATHS 2-19]
In the figure, AM = MB = MC = 5 and

BC = 6. The area of triangle ABC =

12.
16.
24 .
30.
48 .

HEORP

[1990-CE-MATHS 2-39]
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Sine & Cosine Formulae

43. In the figure, the area of A4BC is 18. Find
ZABC correct to the nearest degree.

C

30°
44°
46°
60°
69°

HEOR

[1997-CE-MATHS 2-15]

44. In the figure, the areas of the two triangles
are equal. Find 6.

A. 7.2° (correct to the nearest 0.1°)
B. 7.5° (correct to the nearest 0.1°)
C. 14.5° (correct to the nearest 0.1°)
D. 15°
E. 30°

[2000-CE-MATHS 2-13]

45. In the figure, find the area of the triangle
correct to the nearest 0.1 cm?.

50 - 6t

fHcm

A. 7.3 cm?

B. 10.7 cm®
C. 127 ecm?
D. 15.0 cm?
E. 19.1 cm?

[2000-CE-MATHS 2-26]

46. The figure shows a parallelogram ABCD with
its diagonals meeting at E. If 4E =3 cm and
BE =2 cm, find the area of the parallelogram
correct to the nearest 0.1 cm?.

47.

48.

D C
50° -
A B ,
A. 23 cm?
B. 7.7 cm?
C. 92cm?
D. 18.3 cm?

[2002-CE-MATHS 2-18]

In the figure, ABCD is a rectangle. If BED is
a straight line, then the area of A4BE is

4

30°

2cm

[2005-CE-MATHS 2-23]

In the figure, ABCD is a rectangle. It is
given that E is the foot of the perpendicular
from D to AC. If the area of AADE is 1 cm’
then the area of AABC is

B C

6()0
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A. 3 cm?. A sin 77°
B. 4 cm?. * sin 56° °
C. 5 sz x sin 47°
: B. Sin 56° -
D. 243 cm? s
' X sin 56°
[2009-CE-MATHS 2-22] C Sm7r -
D. X .sin 7Z° .
. ) sin 47
49. In the figure, G is the centroid of AABC. AG, [SP-DSE-MATHS 2-38]

BG and CG are produced to meet BC, AC
and AB at L, M and N respectively. If BL =

13 cm, BN=5cm and CM = 12 cm, find 52. In the figure, D is a point lying on AC such
the area of A4BC. that BD is perpendicular to AC. If BC = £,
A then AB =
B

,, . A

// N\

B 7 C / AN
A. 60 cm? p \
B. 120 cm? ’ / — Shany Jemmaasey
C. 180 cm? 2si
D. 240 cm? A. —C-Sﬁ
[2009-CE-MATHS 2-51] . ¢ sin B
" cosa
50. In the figure, the area of AABC = C fcosa
4 *osinfg
~ Leos f
/\ ¢ om D. Sine -
10 cm W >” [2012-DSE-MATHS 2-18]
/ 4 st
e .
O Zkcm 53. In AABC, AB:BC:AC = 8:15:17. Find
("A/ cos A :cos C.
A \E-9@9- 1) em?. o
B. (K -9)@9+1) em?®. C. 15:8
C. (I +9)49-K) em?. D. 15:17
D. \(Z+9)@9+ 1) cm?. [2013-DSE-MATHS 2-22]

[2011-CE-MATHS 2-47]

HKDSE Problems

51. In the figure, y =
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Simple Problems with Right Angles

1.

2-Dimensional Problems

In the figure, APOR is a right-angled triangle,
and PX bisects ZQPR. QX:XR =

P
N\
0 X R

Al 1:\/3.
B. 1:1.
C. 1:2.
D. 3:2.
E. 1:3.

[1977-CE-MATHS 2-20]

In AABC, AD 1 BC and AB = p. Find AC in
terms of p, 6 and ¢.

4
m
J
B D C

p cos 8
sin ¢

p cos &
cos ¢

pcos@ tan ¢
p sin @ tan ¢

=E0 w

p cos @ cos ¢
[1977-CE-MATHS 2-23]

In the figure, x =

a
/ b
N6 ]
X

a+ bsind.

a+ bcosl .

a+ btan@ .
b

cosf -’
b

+—.
47 tan@

S 0w

a+

=

[SP-CE-MATHS 2-25]

4. In AABC, ZABC = 90° and Z4 = 60°. If BP

and BQ divide ZABC into 3 equal parts, then
AP:PQ:QC =

A

Y
B C
3.
2 2.
3.
1 2.

S5

2o 0w»

N

12
[1978-CE-MATHS 2-27]

. C is a point on the side 4D of AABD which

is right-angled at D. If BC=a and AC=b,
then tan @ =

8

a
A. b
a tan
B. b
C a sin ¢
" btacosg’
a sin ¢
D. .
b—acos¢g
a sin ¢
E. .
acos¢ — b

[1978-CE-MATHS 2-35]

. In quadrilateral PORS, ZQ = ZS = 90° and

PO = a. Then RS =
A asinf3

cosa

I)

B.

w
2.

=]
=
s

asinf. 0
Smo L’
atanf R

[1979-CE-MATHS 2-29]
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7. The radius of the circumcircle of an equilateral
triangle is » cm. What is the length of a side
of the triangle?

HEOR P

8. In the figure,

2-Dimensional Problems

r(1 +sin 30°) cm
rsin 30° cm
rcos 30° cm

2r sin 30° cm

2r cos 30° cm

[1979-CE-MATHS 2-41]

/B =/C=90°. If AB=p

and BC = g, then CD =

m Y0 ® p

=

T
N
i

pt+gtané.

P tan @’
p+qcosd.
—p + gtan@.

—p +
P tang-
[1980-CE-MATHS 2-43]

9. In the figure, cosd =

A.

B.

BIW WIN N =
N N

[1981-CE-MATHS 2-22]

10. In the figure, AD = p, DC = g, ZB = 90°.

11.

12.

MY oW R

In

S e e

AB =

C

q/9

A B

psind + gsing.
pcos@ + gcosg.
psind + gcosg.
pcosf + gsing.
(p+q)(cos@ + cos g) .
[1981-CE-MATHS 2-23]

the figure, sin @ =

16
10

0.5.
0.6.
0.625 .
0.75 .
0.8.

[1981-CE-MATHS 2-48]

In the figure, AD L BC. CD =

S 0®p

A

a n ﬂ
B D C

h sin e tan f3.
hcosa tan f3.
htana sin f3.
h cos
tanf -
h sin
tanf

[1981-CE-MATHS 2-49]
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2-Dimensional Problems

13. In the figure, 4B = p, DC=gq and £4 = 4D
=90°. BC=

(g-p)sind. 4 4 B

(g—p)cos@.

(g-p)tand.

q-p

sin@ ° 7

q9-p D--l

cosf q
[1983-CE-MATHS 2-18]

o AW

C

=

14. In the figure, LABC = ZACD = ZBDC = 90°.
AC=a, CD =

A

asin’6.
a cos’0.
atan .
asin@ cosl.
acosf
sin@ -’

SR NN

[1983-CE-MATHS 2-19]

15. In the figure, ABCD is a rectangle. 4B = p
and BC = q. If ZBAY = 0, the distance of C
from the line XAY is

C
q
B
D P
e
X Y
A
(p+q)sind.
(p+q)cosb.
\fp2+q“sin€.

pcosf + gsinf.
psing + gcosf.

mEOR P

[1983-CE-MATHS 2-47]

16. In the figure, BCD is a straight line.
ZADC = 90° and BC=10. AD =

A

35° 70°

10 cos 70°.
10 sin 70°.
10 tan 70°.
10 sin 20°
sin 55°
10 tan 20°
sin 55°

T OR»

=

[1984-CE-MATHS 2-18]

17. In the figure, £B = 90° and BCD is a straight
line. If AB=p and BC =g, then cos® =

A

C.
P tq
D P
i 3"
N
E —L=.
P tq

[1984-CE-MATHS 2-46]

18. In the figure, PORS is a square inscribed in
AABC. AB = AC and PQ =a. AB =

A
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19.

20.

2-Dimensional Problems

1
A. a(sin@ + Ecosﬁ).
1
B. a(cos@ + Esin o).
C. a(sm(9 2c050)
1 1
D. a(cos(9 N 25in(9)'
2a
E. sin@’

[1984-CE-MATHS 2-48]

In the figure, BCD is a straight line. 4D L

BD. If AD = p, then BC =

A

ptan (f ).

p(tana —tan f3) .

p(tan f —tan x) .
1 1

tana tan[)‘)'
1 1

tanf

T OwPr

4

=

Pl ).

tan «
[1985-CE-MATHS 2-47]

In the figure, ZC = 90°. P and Q are points
on BC such that BP = PQ = OQC. ZCAQ =

B
30°
P
Q
—
A c
A, 30°.
B. 25°.
C. 22°.
D. 20°.
E. 15°.

[1985-CE-MATHS 2-50]

21.

22.

23.

In the figure, LA:4ZB: ZC =

C
2
B 1 A
A 2:43:1
B. 4:3:1.
C. 3:2:1.
D. \3:42:1.
E. 1:2:43.

[1986-CE-MATHS 2-17]

ZABD = 20° and

In the figure, AC=4D =1,
find 4B.

ZCAD = 120°,

B C D
A. 2cos20°
1

B. Ssn20°

B

2 sin 20°°
D. \/3 cos 20°.
E. 2sin20°.

[1986-CE-MATHS 2-19]

In the figure, BD: DC =

U—‘
a

B

sin C:sin B .
cos C:cos B.
tan C:tan B .
sinB :sin C.
cosB:cos C.

mEOw

[1986-CE-MATHS 2-46]
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24. A rectangle is 6 cm long and 8 cm wide. 27. In the figure, M is the mid-point of PQ and
The acute angle between its diagonals, correct ZPSQ = 30°. Find tanéd.
to the nearest degree, is

P
A, 37°.
B. 41°.
C. 49°.
D. 74°.
E. 83°.
[1987-CE-MATHS 2-19]

25. Igcthze figure, AD = p, CD = ¢q and £B = 90°. A 0.268

[1988-CE-MATHS 2-20]

4 28. In the figure, 4D L BC. Find i
A. psind —gsing.
B. psind - gcosg. A
C. pcosf —gsing.
D. psind + gcosg.
E. pcosf + gsing.
[1987-CE-MATHS 2-46] B % ¢ c
X D y
AC sin ¢
26. In the figure, 1B A. §in 0
B cos ¢
D * cosd
tan ¢
C.
tan 0
%
% b cos &
" cos¢
L. tan 0
tan ¢
_I [1989-CE-MATHS 2-19]
A B C
A 2 29. In the figure, £4 = 30° and ZB = 120°. The
B. tan@ ratio of the altitudes of the triangle ABC from
A and from B is
tan 26
C. oo ~<
a BN,
sin 20 =
D. sin &
cos 26
cos @

[1988-CE-MATHS 2-17]
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30.

31.

2-Dimensional Problems

A, 2:1.
B. \3:1.
C \/E 0 1.
D. 1:\2.
E. 1:4[3.

[1991-CE-MATHS 2-20]
In the figure, 4B = BC, BP = CP and
BP 1 CP. Find tand.

A

=
SIS S a

[1993-CE-MATHS 2-23]

In the figure, ABC is an equilateral triangle

and the radii of the three circles are each

equal to 1. Find the perimeter of the triangle.
C

Iy

Fa
i{- '-\
I\

| / J \ fj ‘:}‘H\

/

. Y
A4 . _‘,,{’ N\ P

A 4= e

A, 12

B. 3(1+tan 30°

C. 6(1+tan 30°
1

D. 30+ tan 30°)
1

E. 6(1+ tan 30‘,)

[1993-CE-MATHS 2-47]

32. In the figure, AB = p, ZACB =0. Find CD.

33.

34.

A

™

B
A. psiné

p sin &
cos’0

cos &
P cos’d
sin &
[1994-CE-MATHS 2-50]

In the figure, find & correct to the nearest
degree.

g
35° n
A. 16°
B. 19°
C. 26°
D. 35°
E. 36°

[1996-CE-MATHS 2-47]

In the figure, sin@ + tan@ =

A 2.4
- oty
B. 2.+
c a
b a ¢ a
C. c+b'
p. 2.2 4
W »
E. ;+Z'

[1997-CE-MATHS 2-12]
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35.

36.

37.

2-Dimensional Problems

In the figure, the square sandwich ABCD is
cut into two equal halves along EF so that

AE:ED = 2:1. Find @ correct to the nearest
degree.

A E D

7}

B F C
A. 56°
B. 63°
C. 64°
D. 71°
E. 72°

[1997-CE-MATHS 2-14]

In the figure, find CD.

A

4 cm

60° 1 30°
D C

6 cm
4 cm

443 cm
2\/3 cm
23

3 cm

MW EOoRR

[1998-CE-MATHS 2-24]

In the figure, find x correct to 1 decimal

place.
1cm
o 1cm
5
2cm
A. 15.0
B. 184
C. 225
D. 241
E. 26.6

[1999-CE-MATHS 2-19]

38.

39.

40.

In the figure, ABCD is a rectangle. Find CF.

LG

4

¢
¥
i
H
'
s
'
'
]
i
:
i
'
1
'
b |
I

A. (a+b)sind cm
B. (at+b)cosf cm
C. (asin@+bcosf) cm
D. (acosd+bsind) cm
E

\/a2 + b’ sin 260 cm

[2000-CE-MATHS 2-28]

In the figure, DAB is a straight line. tan8 =

i

A. 2 tan 20°
1 o
2 tan 20
2
C. tan 20°°
D 1
* 2tan 20°
tan 40° .

[2000-CE-MATHS 2-29]

The figure shows a right-angled triangle where
AB:BC = 3:4. Find sin0.
(

A.§
3
B. >
c 2
D. 3
E'% LY IJ

1 B
[2001-CE-MATHS 2-4]
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41.

42.

43.

44.

2-Dimensional Problems

In the figure, 4B =

A
x
= i c
A X
-3
\2
B. 5 X
3
. 2 X .
. \2x.
[2003-CE-MATHS 2-26]
In the figure, sinx =
A 3
-3
3
B. e 10 10
C. % — x
4
D. 5

[2004-CE-MATHS 2-22]

In the figure, sinx =

NS
n 3,
c &
. &

[2006-CE-MATHS 2-23]

In the figure, ABC is a right-angled triangle.
BD is the angle bisector of ZABC. If 4B =c,
then CD =

B

30° O
A D c

45.

46.

47.

>
3

o)

Ll %)
a

[2007-CE-MATHS 2-23]

In the figure, D is a point lying on AC such
that BD is perpendicular to AC. Find 4D : DC.

SOoOFPE N

[2008-CE-MATHS 2-22]

In the figure, 24B = 3BC. Find & correct to
the nearest degree.

A
7
B C
A, 34°
B. 42°
C. 48°
D. 56°

[2009-CE-MATHS 2-21]

In the figure, ADE is a straight line. If
ZABC =x and ZCDE =y, then AD =

B
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48.

49.

50.

2-Dimensional Problems

BCsinx — CDsiny.
BCsinx — CDcosy.
BCcosx — CDsiny.
BCcosx — CDcosy .

[2009-CE-MATHS 2-23]

SOwp

In the figure, D is a point lying on BC such
AC
that 4D is perpendicular to BC. Find BD

A
a u| B

B D C
A tan g

" tana

tan &

B. sinf}’
C. tanatangf.
D. tanasing.

[2010-CE-MATHS 2-21]

In the figure, cos@ — sin@ =

A 2 i
. 5
-3
B. 5.
7
C. &= 15
p. =L
. 7o
@
il

8
[2011-CE-MATHS 2-21]

In the figure, D is a point lying on BC such

that AD is perpendicular to BC. Find x
correct to 2 decimal places.
A
12¢m 20"\'\ % oot
40° ‘ - N\
B D [

A. 6.86
B. 7.25
C. 821
D. 9.78

[2011-CE-MATHS 2-22]

2-Dimensional Problems

51

52.

53.

In trapezium ABCD, AB// DC.
then BC =

If AD =1,

D C

A > B
A sin o
Tosing’
sin 8
B —=.
sin &
C. sinasinf
cos
D. '
cos f}
cos
E.
cos o

[SP-CE-MATHS A2-43]

In the figure, ABCD is an isosceles trapezium
in which 4B > DC. The height of the
trapezium is h, AB =x and DC = y. Then
tan 6 =

h
A. +y .

xty
B. ——. T

2h

h

C. X

xry L
D. =
E h
- Tty

[1979-CE-MATHS 2-42]

In the figure, O is the centre of the circle

and its radius is r.
Find the distance of Q from XY.

Y
P

A. r(l-sina)
B. r(l+sina)
C. r(l-cosa)
D. »(1+cosa)
E. r(2-sina)

[1980-CE-MATHS 2-45]

XY touches the circle at P.
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Unir 13.6

2-Dimensional Problems

54. In the figure, AB//DC. AB = q and DC = p.

BC =

A q

B

70°

Y

50°

(p + g) sin 50°
A. " .
2 sin 70
(p +g)sin 70°
B. = —
2 sin 50
(p—q)sin 70°
C. ; o .
sin 60
(p—q)sin 70°
D. - N .
sin 50
(p—¢q) sin 50°
E. - S .
sin 70°

Y
a

[1984-CE-MATHS 2-49]

55. In the figure, BCX is a straight line. AC =1,

AB =

P
B

2 sin 20°.
2 cos 20°.
\ﬁ cos 20°.
.
2 sin 20°°

3
2 sin 20°°

T 0wp

&=

56. In the figure,

AB =2, AC =3 and sinB=§

’y
A//l
J'JU"V 33()‘

{

[1985-CE-MATHS 2-21]

45

then cos’C =
A
2
B
A 2
- 16
9
B. 3

1
C. 1
1
D. 7
3
E. 3

[1986-CE-MATHS 2-45]

57. In the figure, £A4 = 75°, 4B = 45° and CD

58.

bisects ZACB.

C
A
Q)
D
45° [
B C
2
A 3.
p L
. .ﬁ.
c. 2.
2
D T
3
E 5.

In the figure,

AB /I DC.

[1987-CE-MATHS 2-18]

ABCD is a trapezium with
If BC=1, then AD =

D . C
1
a g
A B

sin /3
A, = .
sin o
sin &
sinf’
C. sinas

COos [2’

cosa

cosa

cosf}’

in/f3.

[1989-CE-MATHS 2-50]
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59. In the figure, ABCD is a parallelogram. BD = A. 14 cm
A D B. 15cm
C. 16cm -
D. 17 cm
E. 18 cm
3 [1991-CE-MATHS 2-50] -
60° 62. In the figure, find tand.
B 4 c 1 .
A, 3
A 5. 3
B. 7. B. L o
c V. s, s
D. \/ﬁ C %
E. \37. 3 9
[1990-CE-MATHS 2-46] D. 7 3
1
E. —F
60. In the figure, AC = CD, ZABC = 30° and \ﬁ

A [1992-CE-MATHS 2-46]
ZCED = 120°. &5 =
63. In the figure, ABCD is a cyclic quadrilateral
with 4B =5, BC =2 and Z£4DC = 120°.
Find AC.

A. 19
B. 21
Cc. /6
A L D. /34
T2 E. /39
1 [1994-CE-MATHS 2-19]
B. —.
\3
C. \2. 64. In the figure, BDC is a straight line. Arrange
D 3 AD, BD and DC in ascending order of
' ' magnitude.
E. 2. p
[1990-CE-MATHS 2-49]
61. In the figure, find the length of 4B, correct
to nearest cm.
A
8 B hadl - 477,
o D ¢
30
A. AD < BD < DC
B. AD < DC < BD
C. DC < AD < BD
75° D. DC < BD < AD
45° E. BD < AD < DC
D 10 cm c [1995-CE-MATHS 2-21]
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65.

66.

67.

HKDSE MATHS

UNIT 13.6

2-Dimensional Problems

In the figure, CD =
D

r sin /3
sing siny -’
rsinf3
B. .
cosa siny

7 sin & sin
C. .

sin ¥

r cos & sin f3
D. .

sin ¥

rsin
sina
[1997-CE-MATHS 2-42]

In the figure, PQORS is a trapezium. Find x
correct to 3 significant figures.

P 5cm S
X cm

cm
60°

6
Q
3.01
5.57
5.77

6.00
9.54

IOI:m R

moOFP

[1998-CE-MATHS 2-26]

In the figure, 4ABCD is a parallelogram. Find
ZABC correct to the nearest degree.

- D C
6 cm
4cm
@ Scm B

A. 83°
B. 97°
C. 104°
D. 124°
E. 139°

[1999-CE-MATHS 2-20]

68.

69.

70.

In the figure, find x correct to 3 significant
figures.

A. 638
B. 785
C. 845
D. 873
E. 89.1

[2000-CE-MATHS 2-27]

In the figure, find x correct to 3 significant
figures.

5 ¢m

A. 8.86
B. 934
C. 948
D. 10.7
E. 113

[2001-CE-MATHS 2-30]

In the figure, PO = x cm and SR = y cm.
Find PS.

P
/\[
S

xcm
!’ - X
cm
2 cosa

Q
/
»\
R
ycm
-y o
2 cos (ax+ /)
xsinf
sSimn o

(y—x)sinf

sin (a+8)

[2003-CE-MATHS 2-49]
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71.

72.

73.

2-Dimensional Problems

In the figure, 4, B, C and D are points lying
on the circle. If AB=15, AD =3 and BD =
7, then £ZBCD =
C
D
B
A

A. 60°.
B. 85°.
C. 95°.
D. 120°.

[2007-CE-MATHS 2-48]

In the figure, 4B // CD, AB = 150 cm and
CD = 80 cm. Find BD correct to the nearest
cm.

c 80 cm D
120° 130°
> B
4 150 cm
A. 60 cm
B. 62 cm
C. 64cm
D. 65cm

[2008-CE-MATHS 2-48]

In the figure, AD is produced to meet BC at
E. If AB=BC =AC, BE = CE and AD =
DE find sin@. )

A

B E C

\B
A%
3
B. 15
c. &
2
D. "3

[2010-CE-MATHS 2-47]

HKDSE Problems

74.

75.

In the figure, ABC is a straight line. If
BD = CD and AB = 10 cm, find BC correct
to the nearest cm.

D

A. 8cm

B. 13 cm
C. l4cm
D. 15cm

[SP-DSE-MATHS 2-24]

In the figure, ABCD is a square. F is a point
lying on AD such that CF//BE. If AB = AE,
find ZABF correct to the nearest degree.

E
ey
4"/

D F A,{’/ /
Vo e

C B
A 17°
B. 18°
C. 22°
D. 26°

[PP-DSE-MATHS 2-22]
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2-Dimensional Problems

76. In the figure, £LABD = ZADC = ZBCD = 90°.
If AB=1/, then CD =

A

C

A. [(sin@.

B. {cosd.
C. [{sinftand.

{ tan O

D. ———

cosf
[2014-DSE-MATHS 2-18]

AD
77. In the figure, 1B

A. cosatanf.

B. sinatanf.
COS &
C. ——.
tan /3
sinx
D. —.
tan

[2015-DSE-MATHS 2-18]

78. In the figure, AD =
4

o

D C

79.

80.

ABcosa + BCcosc .
ABcosa + BCsinc.
ABsina + BCcosc.
ABsina + BCsinc .

Tar P

[2016-DSE-MATHS 2-21]

In the figure, ABC is an equilateral triangle of
side 16 cm. D and E are points lying on 4B
and BC respectively such that 4D = 4 cm and
ZCDE = 60°. Find CE.

A. 9cm

B. 10 cm
C. 12cm
D. 13 cm

[2017-DSE-MATHS 2-17]

In the figure, ABCD is a rectangle. If E is a
point lying on CD such that ZCBE = 40°,
find ZAED correct to the nearest degree.

A. 33°
B. 43°
C. 47°
D. 57°

[2017-DSE-MATHS 2-22]
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81.

82.
. £BAD = 90°. E and F are points lying on AB such

2-Dimensional Problems

In the figure, ABCD is a rectangle. If £ is a
point lying on AC such that AE = 30 cm,
then DE =

D {
P icio - -

|
{
i
i
|
|

34/65 cm.

5\/2—9 cm.
. \/641 cm.
. \/697 cm.

SOWp

[2017-DSE-MATHS 2-38]

In the figure, 4BCD i1s a trapezium with ZABC =

that E and F divide AB into tluee equal paits.
Which of the following must be true?

]
D " e - /,/ »
™ >’
\\ rd |
pd |
. /é B~ [ ]
{ E F 8

I. AFsina = BEsinf
II. CEcosa =DFcosf
III. ADtana = BCtanpf

Al Iand II only
B. I and IIT only
C. IT and I1T only
D. ILHand I
[2618-DSE-MATHS 2-21]

83. In the figure, ABCD is a rectangle. E is a pomt
) . CE
lying on AD. Find A

D e g —n O

&

174 H
!

sina

sinf
cosa

cosf
sina sin f§
cosa cosf

g0 v

[2019-DSE-MATHS 2-22]
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Bearings

L.

Bearings & Elevation

If the bearing of B from A4 is S30°W, then
the bearing of 4 from B is

A. N30°E.
B. N60°W.
C. NG60°E.
D. S30°W.
E. S30°E.

[1980-CE-MATHS 2-15]

The bearing of a lighthouse as observed from
an ocean liner is N37°E, the bearing of the
ocean linear as observed from the light house
is

A. N37°E.
B. N353°W.
C. S37°E.

D. S37°W.
E.  S53°W.

[ 986-CE-MATHS 2-20]

In the figure, 4 and B are the positions of
two boats. The bearing of B from 4 is

N
4
B
{ 3572
7 &t
» |
()
A. NS55°E.
B. N70°E.
C. N20°E.
D. S35°E.
E. S75°E.

[1991-CE-MATHS 2-29]

The bearing of 4 from B is 075°. What is
the bearing of B from A?

A. 015°
B. 075°
C. 105°
D. 195°
E. 255°

[1994-CE-MATHS 2-11]

. In the figure, the bearing of B from A4 is

N
A
309
o
B

A. 015°.
B. 045°.
C. 075°.
D. 165°.
E. 345°.

[1995-CE-MATHS 2-20]

. In the figure, the bearings of two ships 4 and

B from a lighthouse L are 020° and 080°
respectively. B is 400 m and at a bearing of
130° from A. Find the distance of B from L.

A. 400 m

400
sin 60° ™

400 sin 50°
sin 60°
400 sin 70°
sin 60°

400 sin 70°
sin 80° ™

m

[1996-CE-MATHS 2-48]
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7.

9.

Bearings & Elevation

In the figure, O4B is an equilateral triangle.
Find the bearing of B from A.

N

A
50° N
0 >E

A, 10°.
B. 80°.
C. 170°.
D. 260°.
E. 350°.

[1998-CE-MATHS 2-18]

In the figure, the bearing of B from C is

A. NS°E.
B. NG65°E.
C. NB85°E.
D. S5°W.
E. S85°W.

[1999-CE-MATHS 2-15]

According to the figure, the bearing of B

from C is
N a
A
40
=
A
A. 050°.
B. 130°.
C. 140°.
D. 310°.
E. 320°.

[2000-CE-MATHS 2-30]

10.

11.

12.

13.

Ship 4 is 8 km due north of a light house L
and ship B is 6 km due east of L. Find the
bearing of B from A.

N 53.1°W (correct to the nearest 0.1°)
N 36.9°W (correct to the nearest 0.1°)
N36.9°E (correct to the nearest 0.1°)
S53.1°E  (correct to the nearest 0.1°)
S36.9°E (correct to the nearest 0.1°)
[2001-CE-MATHS 2-31]

mEOwRe

In the figure, the bearing of 4 from B is

N
/
A 38
B
A. N38°W.
B. N52°W.
C. S38°E.
D. S52°E.

[2003-CE-MATHS 2-23]

In the figure, the bearing of P from Q is

North
0 \

27 > East

A. N27°W.
B. S27°E.
C. N63°W.
D. S63°E.

[2005-CE-MATHS 2-15]

In the figure, PA = QA. If the bearings of P
and QO from 4 are N 42°E and S 28°E
respectively, then the bearing of P from Q is

P

North

East
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14.

15.

Bearings & Elevation

A. NT7°E.
B. N27°E.
C. N35°E.
D. NSS5°E.

[2006-CE-MATHS 2-16]

A and B are two points on a map. If the
bearing of 4 from B is 110° then the bearing
of B from 4 is

A. 070°.
B. 250°.
C. 290°.
D. 340°.

[2007-CE-MATHS 2-15]

In the figure, the bearing of B from 4 is

North
10 km
5 e 8"“"’”? East
F
//
// 20 km
/
A
A, 030°.
B. 060°.
C. 210°.
D. 240°.

[2011-CE-MATHS 2-15]

Elevation & Depression

16.

17.

A vertical flagstaff of length 4 metres casts a
h
shadow of 3 metres on the horizontal ground.

The elevation of the sun is

A, 18.43°.
B. 1947°.
C. 53.13°.
D. 70.53°.
E. 71.57°.

[1977-CE-MATHS 2-27]

From the top of a lighthouse, /% metres high,
the angle of depression of a boat is 20°. How
far is the boat from the base of the lighthouse,
which is at sea-level ?

A. hsin20°m
B. /cos20°m
C. htan20°m

h
D. Sn2oe ™
E _h
* tan20° ™

[1982-CE-MATHS 2-20]

18. AB and CD are two buildings of heights %

19.

and d respectively. The angles of elevation of
C from A and B are respectively & and 45°.
d=

C

h

o
45° %0
B D

h(1 —tan @) .
h(1+tan ).
htan 6.

h
l+tan@"

h
l-tanf "

T arp

&

[1982-CE-MATHS 2-46]

In the figure, PQ and RS are two vertical
poles standing on the horizontal ground. The
angle of elevation of R from P is 20° and the
angle of depression of S from P is 40° If
RS =5 m, then PR =

R
P
o S
5 sin 40°
A TGn70°0 ™
5 sin 50°
B. “neoc ™
5 sin 60°
C. “sins0° M-
b, Ssin70°
* sin40° ™
5
E.

sin 50° sin 60° ™
[1998-CE-MATHS 2-27]
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20.

Bearings & Elevation

In the figure, AB and CD are the heights of
two buildings on the same level ground. If
AB = 9 m, AC = 20 m and the angle of
depression of 4 from D is 50° find the angle

23. A ship is 50 km due west of a lighthouse. If the ship
moves in the direction S60°E, find the shortest
distance between the ship and the lighthouse.

of elevation of D from B correct to the A. 20km
nearest 0.1°. B. 25km
5 C. 43km
0 D. 87km
0 [202G-DSE-MATHS 2-23]
O
’ 0
O
O
O
O
| O
A, 21.3°
B. 24.2°
C. 36.6°
D. 53.4°
[2002-CE-MATHS 2-24]
21. If the angle of elevation of P from Q is 40°
then the angle of depression of Q from P is
A, 40°.
B. 50°.
C. 130°.
D. 140°.
[2009-CE-MATHS 2-16]
HKDSE Problems
22. In the figure, the bearing of P from O is
S 86° E and the bearing of QO from O is
N32°E. If P and Q are equidistant from O,
then the bearing of P from Q is
¢
%
A. N24°W,.
B. N27°W.
C. S24°E.
D. S27°E.
[2013-DSE-MATHS 2-20]
P. 323
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Angles & Lines in 3-Dimensional Figures

1.

3-Dimensional Problems

The figure represents a rectangular door ABCD
turning through an angle & and coming to a
new position ABEF. Which of the angles x, y,
z and w is a right angle?

Dy

B

(i.e. ZADF)
(i.e. LAFD)
(i.e. LACE)
w (i.e. LAEC)
None of them

mYOW P
N =

[1978-CE-MATHS 2-9]

B C

E H

In the figure, ABCDEFGH 1is a cube. Which
of the following is a right angle / are right
angles?

(1) «£DHG

(2) ZAHG

(3) 4BEH

A. (1) only

B. (2) only

C. (3) only

D. (1) and (3) only
E. (1), (2) and (3)

[1988-CE-MATHS 2-15]

In the figure, 4, B and C are three points on
the same horizontal plane. A is due north of
B, C is due east of B and H is a point
vertically above 4. Which of the following
angles is/are 90°?

(1) Z£HAC

(2) «4BC

(3) 4£HBC

A. (1) only

B. (2) only

C. (1) and (2) only
D. (1) and (3) only
E. (1), (2) and (3)

[1990-CE-MATHS 2-47]

D C
1
I
]
A B
I
I
|
H)___- _____ G
7/
Ve
Ve
Id
E F

The figure shows a cube. Which of the
following is/are equal to ZAGE?

(1) ZAGF

(2) «£BDF

(3) 4DEG

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. (2) and (3) only

[1996-CE-MATHS 2-23]
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3-Dimensional Problems

F G

The figure shows a cuboid. Which of the
following are right angles?

(1) ZCAF
(2) «DHG
() ZAGC

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2003-CE-MATHS 2-48]

6. In the figure, ABCDEFGH is a rectangular

block. EG and FH meet at X. M is the mid-
point of EH. Which of the following makes
the greatest angle with the plane ABCD?

E M H
~ -—
' \\ ’/”’
{_’/ }\\\
Ffa== T = (T}
|
|
|
|
: 10 cm
|
|
|
I
S F———JC
/
e
/ 6 cm
A 8cm B
A. AG
B. AH
C. AM
D. AX

[2004-CE-MATHS 2-49]

7. The figure shows a right prism ABCDEF with

a right-angled triangle as the cross-section.
The angle between BD and the plane CDEF is

D C

A B

A. ZBDE.
B. 4ZBDF.
C. ZDBE.
D. ZDBF.

[2006-CE-MATHS 2-24]

. In the figure, ABCDE is a right pyramid with

the square base BCDE. F is a point lying on
AC such that BF and DF are perpendicular to
AC. The angle between the plane ABC and
the plane ACD is

TOoE»

[2007-CE-MATHS 2-24]

. In the figure, 4D is a vertical pole standing

on the horizontal ground BCD. If E is a
point lying on BC such that DE and AE are
perpendicular to BC, then the angle between
the plane ABC and the horizontal ground is

el s

[2010-CE-MATHS 2-28]
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3-Dimensional Problems

10. The figure shows a right prism ABCDEF with

a right-angled triangle as the cross-section.
The angle between BE and the plane ABCD is

4 e 0 O
;’:’ \\\‘ D ///17
% Rasy s o T /
Y . 4
7 N
\\*\
F - E
A. ZABE
B. ZCBE
C. ZDBE
D. ZEBF

[2011-CE-MATHS 2-24]

3-Dimensional Problems

11.

12.

In the figure, OAB is a right-angled triangle
in a horizontal plane with Z40B = 90°. OC
is a vertical line. If OB =r, AC =

v sin 3 C
A. .
tan o
¥ tan o
cosf -’

C. ¥ S [2, '

[1982-CE-MATHS 2-21]

In the figure, AABC lies in a horizontal plane.

ZBAC = 90°. HA is vertical and HA = h.
tan @ =
& ~: H
B. tan 30°.
1

C. tan 30°°
D. htan30°.
£ h

* tan 30°°

C

[1984-CE-MATHS 2-20]

13.

In the figure, ABCD is a rectangle inclined at
an angle of 30° to the horizontal plane ABEF.
ZCBD = 60°. Let 6 be the inclination of BD
to the horizontal plane. sin@ =

=
sl vl ol N R

[1987-CE-MATHS 2-48]

In the figure, VABCD is a right pyramid of
height 3 cm. The base ABCD is a square of
side 2 cm. Let & be the angle between the
face VBC and the base. Find tand.

[1989-CE-MATHS 2-47]
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3-Dimensional Problems

15. A vertical rectangular wall on the horizontal
ground, 1 m high and 10 m long, runs east
and west as shown in the figure. If the sun
bears S60°E at an elevation of 45°, find the
area of the shadow of the wall on the ground.

Rsy of sunlight Ray of sunlight
\ \

X \

b 10 m h

~ \66 \\ WALL im V

5 m?
5\/5 m?
5\/§ m?

10 m?

HEOw »

~ [1989-CE-MATHS 2-49]

16. The figure shows a right pyramid with a
square base. VAB, VBC, VCD and VDA are
equilateral triangles. Find sin ZVAH.

1
A 5
1
B. 2
C. L
\2
D. L
\3
3
E. -5
[1990-CE-MATHS 2-19]
DI NS : Questions 17 and 18 refer to the

figure below, which shows a
cuboid ABCDEFGH with AE = 2a,
EF =2b and FG = 2¢. AC and
BD intersect at X.

17. XE =

18.

19.

A. a+ b+t

B. \d*+b +(2).

C. V@+@by+c.
i

D. (2a)* + b° + c*.

E. 2\]a2+b2+c§.

[1991-CE-MATHS 2-45]
If the angle between XE and the plane EFGH
is @, then tand =

A.

B.

2a)* + ¢

e
oo R
SN
m .
o

=
S
)
S +
3

o
™)

o}

o
ol

[1991-CE-MATHS 2-46]

In the figure, the height of the vertical pole
PO is

o

South

A. 75m.
B. 15m.
C. 15\2m.
D. 15\3m.
E. 45m.

[1991-CE-MATHS 2-49]
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3-Dimensional Problems

20. In the figure, if & is the angle between the
diagonals AG and BH of the cuboid, then

H G
E 1y F 7
Iy '1/
AN
| \x/ 4
|
|,’?\
,l \\
VAL L
k- "D Y T c
A 4 B
02
A. sin 5 = 3.
0 _3
B sin 5 = 7.
0 1
C sin 5 = 3.
2
D. sin€)=§.
3
E. sin9=z.

[1992-CE-MATHS 2-47]

21. In the figure, OA4 is perpendicular to the plane
ABC. OA = AB = AC =2 cm and BC= 22
cm. If M and N are the mid-points of OB
and OC respectively, find the area of AAMN.

A 7 cm
B. 1cm’
C. \/5 cm?
D. }25 cm?
E. \/3 cm?

[1992-CE-MATHS 2-48]

22. In the figure, ABCDEFGH is a cuboid. The
diagonal AH makes an angle & with the base
ABCD. Find tan@.

E
H
3
F
c
12
y
5
B
A 3
-5
3
B. 15
3
c. 3
3
D 7
(153
E 5

[1993-CE-MATHS 2-48]

23. In the figure, PC is a vertical pole standing
on the horizontal plane ABC. If ZABC = 90°,
/BAC = 30°, AC =6 and PC = 5, find
tan 6.

P

o

(P

=)

W Wl A\ W
W

™)

W
O
w

[1994-CE-MATHS 2-20]
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24.

25.

3-Dimensional Problems

In the figure, ABCDEFGH is a cuboid. tan8 =

W =

=
5

C. 1
D. 3.
E. 3

[1995-CE-MATHS 2-51]

The figure shows a right prism with a right-
angled triangle as the cross-section. Find the
angle between the line BF and the plane
ABCD correct to the nearest degree.

F E
2
.
D c
3
A 2 B
A, 22°
B. 34°
C. 37°
D. 42°
E. 56°

[1996-CE-MATHS 2-49]

26.

27.

= F 0 R »

In the figure, ABCD is a rectangle inclined at
an angle of 45° to the horizontal plane BCEF.
Find the inclination of AC to the horizontal
plane correct to the nearest degree.

A Im D

Im

T 27E
45°

27°
30°
35°
45°
55°

[1997-CE-MATHS 2-41]

The figure shows a right pyramid with a
square base ABCD. Let 6 be the angle

2
between the planes V4B and VCD. Find sin 7

1
A.2

\3
B.2
c. L
.VS

L
D.\E
£ L
-\/3

[1998-CE-MATHS 2-48]
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28. In the figure,

29.

30.

3-Dimensional Problems

ABCDEFGH is a rectangular
block. Find the inclination of EM to the plane
ABCD correct to the nearest degree.

E 24 cm H
L]
n
i G
F—
[}
[N
(3]
[
[
P\
! \36cm
1 1
1 1
b
e c
’/'/ "‘ 9cm
A, 23°
B. 25°
C. 65°
D. 71°
E. 75°
[1999-CE-MATHS 2-49]
The figure shows a right triangular prism.

Find its volume.

o .

1 . .
A. gsmzotcosacsmﬁcosﬁm3

2

1 . .
B. 3 sin « cos a sin f# cos f# m*

1 . .
C. > sin @ cos a sin /8 cos f m®

—_ N

D. > sin’a cos « sin ff cos f# m®

(3]

| , .
E. 5sma:c05'ozsm,ﬁcosﬁm3

[2000-CE-MATHS 2-52]

In the figure, PC is a vertical pole standing
on the horizontal ground ABC. D is a point
on line AB. If 4ZBCA = ZCDB = 90°,
AC=3m, BC=4m and PC =35 m, find
tan 6.

31.

l)

2

A 2
: .25
1
c. 2
p. 2

[2001-CE-MATHS 2-51]

In the figure, ABCDEFGH is a rectangular
block with a square base ABCD. Find ZFBH
correct to the nearest degree.

E H

)
Q

30
|
|
DI~ ¢
/ 10
/
/
A B
A, 21°
B. 41°
C. 45°
D. 60°

[2002-CE-MATHS 2-49]
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3-Dimensional Problems

32. The figure shows the cube ABCDEFGH of
side 2 cm. X and Y are the mid-points of 4B
and GH respectively. Find XY.

D al
]
i
4 1 X B
P,
P,
: .’a
L :'.n
E “./ H
d
/’ Y
F G
3 cm
24/2 cm

\ch
\fgcm

TOow»

[2004-CE-MATHS 2-48]

33. In the figure, B, C and D are three points on
a horizontal plane such that ZCBD = 90°. If
AB is a vertical pole, then ZBCD =

A, 15°.
B. 30°.
C. 45°.
D. 60°.

[2005-CE-MATHS 2-47]

34, In the figure, VABCD is a right pyramid with
a square base. If the angle between VA and
the base is 45°, then LAVB =

SOwp

[2005-CE-MATHS 2-48]

35. The figure shows a right prism ABCDEF with
a right-angled triangle as the cross-section. A4,
B, E and F lie on the horizontal ground. G
and H are two points on the horizontal ground
so that G, 4, B and H are collinear. It is
given that 4B =6 m, AG=3m and BH=2
m. If 4ZDAE = a, ZCBF = b, ZCHF = ¢
and ZDGE = d, which of the following must
be true?

a<d<c
c<a<d
c<d<b

d<c<b

=0 F »

[2008-CE-MATHS 2-49]

36. In the figure, ABCDEFGH is a rectangular
block. EG and FH intersect at X. M is the
mid-point of BG. If the angle between MX
and the plane BCHG is 0, then tand =

E H
~ ——
‘ \\»/”’
iz’{’”z "?\\\
F T G
|
| g
l 13 30 cm
|
| el
| ITM
|
l
D -———7C
e
/ 16 cm
12cm B

[2009-CE-MATHS 2-47]
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3-Dimensional Problems

37. In the figure, ABCDEFGH is a cube.

If M

and N are the mid-points of AB and EH

respectively, then cos@ =

E N H
:
I i
!
| /
K ! G
i H
! i
| H
-
i i
| f
] $
! ;
'
.
e e e
/I/ r’\g P 1T
’,r L = _—
A M B
N
R
V6
B. .
10
c 5
10
D. .

HKDSE Problems

39. The figure shows a cuboid ABCDEFGH. If
the angle between the triangle ACE and the
plane ABCD is 6, then tan & =

E ~H
vi )
F (G
6 cm
]
» '
& e g
i'/ Icm
A
dem B
A, 2.
3
B. 5
5
C. 7
12
D. S -

[2010-CE-MATHS 2-48]

[SP-DSE-MATHS 2-40]

38. In the figure, ABCDEFGH is a cuboid. If
/FHG = x, ZBFG =y and ZHBG = z, then
tanz =

£

/// : \

"o ‘
P ]
~

:

1]

1

A. tanxtany.

1
tanx tan y’
tan x
C.
tany
tan
D. =%
tan x

[2011-CE-MATHS 2-50]

40. The figure shows a right prism ABCDEF with
a right-angled triangle as the cross-section. 4,
B. E and F lie on the horizontal ground. G is
a point lying on 4B such that AG: GB =5:3.
If ZDAE = a, ZCBF = b, ZCGF = ¢ and
ZDGE = d, which of the following is true?

[PP-DSE-MATHS 2-39]
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3-Dimensional Problems

41. The figure shows a regular tetrahedron ABCD.
Find the angle between the plane ABC and the
plane BCD correct to the nearest degree.

A

A. 48°
B. 53°
C. 60°
D. 71°

[2012-DSE-MATHS 2-40]

42. In the figure, AB is a vertical pole standing
on the horizontal ground BCD, where ZCBD

= 90°. If the angle between the plane ACD
and the horizontal ground is &, then tan@ =
A
8m
18

Tl

=] el b

o
I3

[2014-DSE-MATHS 2-40]

43.

LTS

In the figure, ABCDEFGH 1is a rectangular
block. AC and BD intersect at P. Q is a
point lying on CH such that CQ =9 cm and -
OH = 15 cm. Find sin ZPFQ.
E H
|
/]
F¢— I - MG
: 5em )
I
|
| .
| AQ
I
: i 9em
L
Dje - o C
// . T
,’f,»""/;\\\ 12cem
A4 16 em B
33
A. 65
56
B. &
13
¢ 5181
58
D.
134/181

[2016-DSE-MATHS 2-39]

In the figure, 4D is a vertical pole standing
on the horizontal ground BCD. If AB=25m,
AD =15 m, BC=29m and CD = 21 m,
find the angle between AB and the plane ACD
correct to the nearest degree.

A. 53°
B. 54°
C. 69°
D. 70°

[2017-DSE-MATHS 2-39]
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3-Dimensional Problems

45. In the figure, ABCDEFGH is a rectangular block.
Let X be a point lying on DE such that DX =9 cm
and EX = 4 cm. Denote the angle between BX and
the plane ABGF by 6. Find cos 6.

K LA

A /)
/ | /|
i G {
| '
o i
i i
|
I
I \ i
1) ST TOPUNS TP R Vo
7/ ’/
/ | S/
Pid ] 7 8 em
// ) //
A 12 am B
3
A =
5
4
B. -
5
8
C. —
17
15
D. —
17

[2018-DSE-MATHS 2-41]

46. The figure shows a tetrahedron PQRS with the
base QRS lying on the horizontal ground. It is
given that Q is vertically below P. If ZPRQ = 47°,
£PSQ =53° and <RQS =120° , find £ZRPS
correct to the nearest degree.

Lo ‘
o4 __E.\
A. 52°
B. 60°
C. 68°
D. 76°

[2019-DSE-MATHS 2-40}

47. In the figure, ABCDEF is a right triangular prism. P
is point lying on AE. If AB=AC= 12 cm, AP = 9cm,
EP = 5 cm and BD = 2k cm, find the area of ABDP.

e

J(k? —1)(196 — k%) km

A
B. +/(k?—1)(196 + k?) km
C. J(k?+1)(196 — k?) km
D. J(k? +1)(196 + k2) km\

[2020-DSE-MATHS 2-38]
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Permutation and Combination

HKDSE MATHS RV

HKDSE Problems 6. There are 13 students and 6 teachers in a

. A drama club is formed by 12 boys and 8
girls. If a team of 5 students is selected from
the club to participate in a competition and
the team consists of at least one girl, how
many different teams can be formed?

A. 3960

B. 14712
C. 15448
D. 15504

[2012-DSE-MATHS 2-43]

. If the first three digits and the last five digits
of an eight-digit phone number are formed by
a permutation of 5, 6, 9 and a permutation of
2, 3, 4, 7, 8 respectively, how many different
eight-digit phone numbers can be formed?

A. 15

B. 126

C. 720

D. 40320

[2013-DSE-MATHS 2-44]

. There are 13 boys and 17 girls in a class. If
a team of 2 boys and 3 girls is selected from
the class to participate in a voluntary service,
how many different teams can be formed?

A. 38896
B. 53040
C. 142506
D. 636480

[2014-DSE-MATHS 2-43]

. A queue is formed by 6 boys and 2 girls. If
no girls are next to each other, how many
different queues can be formed?

A. 1440

B. 10080
C. 30240
D. 35280

[2015-DSE-MATHS 2-43]

. There are 20 boys and 15 girls in a class. If
6 students are selected from the class to form
a committee consisting of at most 2 girls,
how many different committees can be formed?

A. 271320
B. 324415
C. 508725
D. 780 045

[2016-DSE-MATHS 2-43]

g

committee. If 5 students and 4 teachers are
selected from the committee to form a team,
how many different teams can be formed?

A. 4290

B. 19305

C. 92378

D. 55598400

[2017-DSE-MATHS 2-42]

In a class, there are 14 boys and 15 girls. If 3
students of the same gender are selected from the
class to formn a team. how many different teams
can be formed?

A. 819

B. 3654
C. 4914
D. 165620

[2018-DSE-MATHS 2-42]

A queue is formed by 6 bovs and 5 girls. If no
boys are next to each other, how many different
queues can be formed?

A. 86400

B. 172800
C. 213444
D. 39916800

[2020-DSE-MATHS 2-42]
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Set Theory

Set Theory

1.If X = {a b, ct, Y = 1{b ¢, d and
Z = {a, ¢, d}, what is (XUY) - (ZnX)?

A. {a,c}

B. {b, c}

C. {b, d}

D. @

E. None of the above

[1972-CE-MATHS B1-8]
%% 7
2. If represents P and represents Q

7
so that =% represents P n Q, then which of

the following represents Q' P?

A. -7.

| 7
B. ://4/.
C. Vll

7
D. |
E. 7] |

]

[1972-CE-MATHS B1-9]
. (7 2
F A G
S
. /

In the Venn diagram above,

E = {students in a school }

S = {short-sighted students }

F = {form 5 students}

G = {girls}
How many form 5 girls are not short-sighted?
A. 10
B. 20
C. 30
D. 40
E. 50

[SP-CE-MATHS 2-37]

4. In the figures below, A and B are subsets of a
set E. Which figure has its shaded part
representing (E—A) N (E-B)?

[SP-CE-MATHS 2-38]
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Probability

1.

Mrs. Wong has 3 sons and 2 daughters. Mrs.
Lee has 2 sons and 3 daughters. If a child is
chosen at random from each family, what is
the probability of choosing 1 boy and 1 girl?

5
A3
13
B. 32
36
C &5
24
25
E 1

[1972-CE-MATHS B1-11]

Two apples and one orange are to be
distributed to John, Tom and Mary by drawing
lots. What is the probability that John and
Tom get the apples?

.l
c
;. 2

[1977-CE-MATHS 2-34]

There are 21 boys and 9 girls in a class,
1 1

3 of the boys and 3 of girls wear glasses. If
a student is chosen at random from the class,
find the probability that a boy wearing glasses
or a girl not wearing glasses is chosen.

A L
3
c B
z &

[1977-CE-MATHS 2-40]

In a throw of two dice, what is the
probability of obtaining a total of 11 or 127?

1
A, 7

Probability
1
B. §
1
C 3
1
D. T3
1
E. 3¢

[SP-CE-MATHS 2-52]

. A bag contains 2 black balls and 2 white

balls. 2 balls are taken out at random. The
first ball taken out is found to be black.
What is the probability that the second is
white ?

A L
2

1
B.3

2
C.3
b 1
© 4

3
E.4

[SP-CE-MATHS 2-53]

. A group consists of 4 boys and 4 girls. If

two children are chosen at random, what is
the probability that one boy and one girl are
chosen ?

A‘_".
- 7
Bé
- 7
P

c. >
3

D. 12
EL
16

[1978-CE-MATHS 2-47)

. When three fair dice are tossed, what is the

probability that three consecutive numbers will
turn up?

x B
5 L
¢ L

[1978-CE-MATHS 2-48]
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10.

Probability

Wong, Y.Y., 234 Nathan Road ......... 3—6881
Woo. Ada, 54 Waterloo Road ............. 3-578225 |

A corner of a page of a telephone directory is
torn off so that the last two digits of the
telephone number of Mr. Y. Y. Wong are
missing. (See figure.) If the last two digits
are supplied at random, what is the probability
of getting Mr. Wong’s telephone number?

N
5 1
c &

[1979-CE-MATHS 2-28)

There are 12 boys and 8 girls in a class.

1 1
= of the boys and 7 of the girls wear glasses.
4 4

What is the probability that a student chosen
at random from the class is a boy not wearing
glasses or a girl wearing glasses?

A
B. =
c 3
D. 3

[1983-CE-MATHS 2-31]

The probability that John will win a game is
1 2
3 and the probability that he will lose is 3

What is the probability that, in three games,
he will win any two games and lose one
game?

c i
p. 2

[1984-CE-MATHS 2-30]

11.

12.

13.

14.

Two dice are thrown. What is the probability
of getting a sum of 8?

AL
- 12
BL
T

5
C 36
]
D. &
2
E 3

[1984-CE-MATHS 2-31]

There are four balls, numbered 1, 2, 5 and 10
in a bag. If 2 balls are taken out at random,
the probability that the sum of the numbers on
the two balls drawn is greater than or equal
to 7 is

A l
2
5 &
¢ 2
b 2
6 &

[1985-CE-MATHS 2-31]

Two dice are thrown. The probability of

getting at least one ‘6’ is

Ll
.3
!
L

11
C. 36

25
D. 36"

35
E. 36"

[1985-CE-MATHS 2-32]

In a shooting game, the probabilities for John
3

4
and Mary to hit a. target are 5 and 5

respectively. When both shoot at the target,
what is the probability that they both miss?
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15.

16.

17.

Probability

A =
B. 3
C 5
D. 3

[1986-CE-MATHS 2-26]

One letter is taken from each of the words
“MAN” and “ART” at random. Find the
probability that the two letters are mot the
same.

1
A.9
1
B. 3
4
C. 3
2
3
8
E.9

[1987-CE-MATHS 2-31]

Four persons A4, B, C, D sit randomly around
a round table. The probability that A4 sits next
to B is

A L
. 3
B 1
. 3o

1
C. 3.

2
D. 3.

5
E. ¢.

[1987-CE-MATHS 2-32]

A die is thrown twice. Find the probability
that the number obtained at the first throw is
greater than that at the second throw.

A L
"6
B =

©12
1
C. 5
7
D. 3
5
E ¢

[1987-CE-MATHS 2-33]

18.

19.

20.

21.

The figure shows 3 paths joining 4 and B. A
man walks from 4 to B and another man
walks from B to 4 at the same time. If they
choose their paths at random, what is the
probability that they will meet?

A 1-=
9 A
B 1
3
1
C. 1-3
11
D. 3*3
11
B 343 s

[1988-CE-MATHS 2-31]

A biased die is thrown. Suppose the
probabilities of getting 1, 2, 3, 4 and 5 are

1 11 1 1 .
respectively 2438 16 and 3 What is the
probability of getting 6?

A.

B.

0
M L] - N b

[1989-CE-MATHS 2-26]

A bag contains 4 red, 3 green and 2 white
balls. Three men A, B and C each draw one
ball in turn from the bag at random without
replacement. If 4 draw first, B second and C
third, what is the probability that the balls
drawn by B and C are both white?

1

A. %

B L
28
4

C. 31
25

D. 7
11

E. 23

[1989-CE-MATHS 2-27]

There are 7 bags, 3 of which are empty and the
remaining 4 each contains a ball. An additional
ball is now put into one of the bags at
random. After that a bag is randomly selected.
Find the probability of selecting an empty bag.
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22.

23.

24.

Probability

A.'2'

7
5. 2
¢ &

[1990-CE-MATHS 2-26]

A fair die is thrown 3 times. The probability
that “6” occurs exactly once is
A L

3

13
B. ( 6).

1 1
C. 356
' 1030
D ()

2Ly 242
E. 3@

[1991-CE-MATHS 2-32]
Two cards are drawn randomly from five
cards 4, B, C, D and E. Find the probability
that card 4 is drawn while C is not.
A i
©25

3
B. 20

4
C. 75

6
D: 35

3
E. 10

[1992-CE-MATHS 2-33]

Two fair dice are thrown. What is the

probability of getting a total of 5 or 107?

L
9
5
B'36
1
C.6
7
D'36
e 2
9

[1993-CE-MATHS 2-31]

25. A box contains 5 eggs, 2 of which are rotten.
If 2 eggs are chosen at random, find the
probability that exactly one of them is rotten.

5. 2
¢ 3

[1994-CE-MATHS 2-31]

26. In a shooting game, the probability that 4 will
3
hit a target is 3 and the probability that B

2
will hit it is 3 If each fires once, what is

the probability that they will both miss the

target?
.l
b L
c. 2

[1995-CE-MATHS 2-31]

27. The figure shows that Mr. Chan has 3 ways
to leave town X and Mr. Lee has 2 ways to
leave town Y. Mr. Chan and Mr. Lee leave
town X and town Y respectively at the same
time. If they select their ways randomly, find
the probability that they will meet on their way.

{Mr. Chan) (Mr. Lee)
lown X lown Y
town Z
A l
2
1
B. 3
2
C. 3
1
D. 6
5
E. 6

[1995-CE-MATHS 2-32]
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Probability

28. There are 10 parcels. Two of them contain
one pen each. If a man opens the parcels at
random, what is the probability that he can
find the two pens by opening two parcels only?

A3
b L
¢ &
b &
.

[1996-CE-MATHS 2-34]

32.

Two cards are drawn randomly from five

cards numbered 2, 2, 3, 5 and 5 respectively.

Find the probability that the sum of the -
numbers on the cards drawn is 5.

A L
.3 )
2
B. 3
1 -
C. 10
p. =
25
4
E. 75

[1998-CE-MATHS 2-35]

29. In a certain game, the probability that John 33. In a shooting game, the probability that Mr.
will win is 0.3. If he plays the game 3 times, ‘ ' 2
find the probability that he will win at least Tung will hit the target is 3. If he shoots
onee. twice, find the probability that he will hit the
A. 0.147 target at least once.
B. 0.441 1
C. 0.657 A. 9
D. 09 2
E. 00973 : B. 9
[1996-CE-MATHS 2-35] 4
C. 9
30. Two fair dice are thrown. Find the probability D 2
that the sum of the two numbers shown is 8. t3
8
1 °
A. 7 . 9
1 [1998-CE-MATHS 2-36]
B. 6
C L 34, Two cards are drawn randomly from four
11 cards numbered 1, 2, 3 and 4 respectively.
D 1 Find the probability that the sum of the
12 numbers drawn is odd.
5
B 36 A. %
[1997-CE-MATHS 2-25] 1
B. 7
31. In a test, there are 3 questions. For each 1
question, the probability that John correctly C. 3
2
answers it is 5 Find the probability that he D. %
gets exactly 2 questions correct. e 2
2 "3
A. E [1999-CE-MATHS 2-35]
4
B. 73
35. Tom and Mary each throws a dart. The
C. ;—g probability of Tom’s dart hitting the target is
1 .2 .
D 12 3 while that of Mary’s is 5 Find the
' 13265 probability of only one dart hitting the target.
E. 52 2
125 A T2
[1997-CE-MATHS 2-26] 15
Past Paper Review (Multiple Choice) P. 341



HKDSE MATHS RYUiSEWN;

36.

37.

38.

5 3
¢ 1
p,

[1999-CE-MATHS 2-36]

Two fair dice are thrown. Find the probability
that at least one “6” occurs.

N
5. |
¢ 3

[2000-CE-MATHS 2-21]

A bag contains six balls which are marked
with the numbers -3, -2, -1, 1, 2 and 3
respectively. Two balls are drawn randomly

from the bag. Find the probability that the
sum of the numbers drawn is zero.

N

5. L

c 1

. 1

e 1

[2000-CE-MATHS 2-22]

Two cards are drawn randomly from five
cards numbered 1, 2, 3, 4 and 4 respectively.
Find the probability that the sum of the two
numbers drawn is even.

¢ 3
b

[2001-CE-MATHS 2-35]

39.

40.

41.

42.

Probability
A bag contains 2 black balls and 3 white
balls. A boy randomly draws balls from the

bag one at a time (without replacement) until
a white ball appears. Find the probability that
he will make at least 2 draws.

5. 3
¢ i
. 2
e 2

[2001-CE-MATHS 2-36]

Two numbers are drawn randomly from five
cards numbered 3, 4, 5, 6 and 7 respectively.
Find the probability that the product of the
numbers drawn is even.

NE
B. 15
c +
D. 3¢
[2002-CE-MATHS 2-35]
In a test, there are two questions. The

probability that Mary answers the first question
correctly is 0.3 and the probability that Mary
answers the second question correctly is 0.4.
The probability that she answers at least one
question correctly is

A, 042.
B. 0.46.
C.- 0.58.
D. 0.88.

[2002-CE-MATHS 2-36]

A bag contains 2 black balls, 2 green balls
and 2 yellow balls. Peter repeats drawing one
ball at a time randomly from the bag without
replacement until a green ball is drawn. Find
the probability that he needs at most 4 draws.

1

A Ts
B.
c. 1
. 2

[2003-CE-MATHS 2-34]
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43,

44.

45.

46.

Probability

1232% is a 5-digit number, where * is an
integer from 0 to 9 inclusive. The probability
that the 5-digit number is divisible by 4 is

A.

B.

@]
— N B LD |
ol"’ vl > | 2|

[2003-CE-MATHS 2-35]

A bag contains 3 red balls and 4 green balls.
If two balls are drawn randomly from the bag
one by one without replacement, then the
probability that the two balls are of different
colours is

A.

[2004-CE-MATHS 2-33]

Peter and May each throws a dart. The
probability of Peter’s hitting the target is 0.2.
The probability of May’s hitting the target is
0.3. Find the probability of at least one dart
hitting the target.

0.38
0.44
0.5

0.56

SO P

[2004-CE-MATHS 2-34]

Bag X contains 1 white ball and 3 red balls
while bag Y contains 3 yellow balls and 6 red
balls. A ball is randomly drawn from bag X
and put into bag Y. If a ball is now
randomly drawn from bag Y, then the
probability that the ball drawn is red is

a L
5 2.
c &
o Z

[2005-CE-MATHS 2-35]

47.

48.

49.

50.

51.

If a fair die is thrown three times, then the
probability that the three numbers thrown are
all different is

5
A. 9

17
B. 135

125
C 26

215
D 316

[2005-CE-MATHS 2-36]

Which of the following could be the
probability of an event?

/4
A. 3

2005
B. 2006
C. -0.2006
D. 1.2006

[2006-CE-MATHS 2-32]

Two fair dic‘e are thrown. Find the probability
that the sum of the two numbers thrown is a
prime number.

A L
)
B.
c 3
D. &

[2006-CE-MATHS 2-33]

One letter is chosen randomly from each of
the two words ‘FORTY’ and ‘FIFTY’. Find
the probability that the two letters chosen are
the same.

A. 0.08
B. 0.16
C. 032
D. 048

[2006-CE-MATHS 2-52]

in a test. The
answers the first

There are two questions
probability that David

. o] .
question correctly is 7 and the probability that
David answers the second question correctly is
1 . .

. Given that David answers at least one

3
question correctly in the test, find the

probability that he answers the second question
correctly.
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53.

54.

LLON RV RN UNIT 15.2 Probability
A 1 55. 4% is a 2-digit number, where * is an
2 integer from 0 to 9 inclusive. Find the
2 probability that the 2-digit number is a prime
B. 3 number.
3 A. 0.2
€5 B. 03
4 C. 04
D. 3 D. 05
[2006-CE-MATHS 2-53] [2008-CE-MATHS 2-33]

. Two numbers are randomly drawn at the same 56. Peter 'has_ one $1 coin, one $2 coin and one
time from five cards numbered 1, 2, 3, 4 and $5. coin in his pocket. If Petor takes out two
5 respectively. Find the probability that the coms ’rfmdomly ﬁorq his pocket, then the
sum of the numbers drawn is a multiple of 3. probability that he will get enough money to

_ buy a pen of price $3.5 is
A 2 1
53 A. 5-
B. 1
10 B. 3.
9 2
C. 20 C. g
9 1
D. 53 D. ¢.
[2007-CE-MATHS 2-33] [2009-CE-MATHS 2-34]
A bag contains 8 black balls and 5 white 37 ﬁ‘t;agb:ﬁntfsmsrar; d‘::(:llte g::;l‘inancéolrﬁ rglci b;::s.
balls. If two balls are drawn randomly from y gl,
the bag one by one without replacement, then then the probability of drawing a red ball is 7
the probability that the two balls are of the .
eafiie colonr 48 Find the value of n.
A. 3
A. ;’—g B. 4
C. 36
B 2 D. 48
39 [2010-CE-MATHS 2-33]
)
©156°
89 58. In a school, 55% of the students are boys. It
D. 169 is given that 60% of the boys and 30% of the
girls live in Kowloon. Find the probability
[POOTCEMATHOZ53) that a randomly selected student from the
school is a girl who lives in Kowloon.
One letter is chosen randomly from each of A. 0.135
the two words ‘CUBE’ and ‘CONE’. Find the B. 0.165
probability that the two letters chosen are C. 0.27
different. D. 033
1 [2010-CE-MATHS 2-53]
A. 1
B 3 59. Two fair dice are thrown. Find the probability
T4 that the sum of the two numbers thrown is
1 not less than 10.
C. 3
1
A, 7
p. % 6
8 5
[2007-CE-MATHS 2-54] B. 6
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Probability

1
C. 12
11
D. D

[2011-CE-MATHS 2-33]

60. A box contains 2 red cards, 3 blue cards and
4 vyellow cards. Mary repeats drawing one
card at a time randomly from the box with
replacement until a red card is drawn. Find
the probability that Mary needs at least three

draws.
5
A. 12
7
B. B
49
C. 31
343
D. 739

[2011-CE-MATHS 2-52]

HKDSE Problems

61. Bag A4 contains 2 red balls, 3 green balls and
4 white balls while bag B contains 2 red balls,
3 green balls and 4 yellow balls. If one ball
is drawn randomly from each bag, then the
probability that the two balls drawn are of
different colours is

c 2

[SP-DSE-MATHS 2-43)

62. If 2 girls and 5 boys randomly form a queue,
find the probability that the two girls are next
to each other in the queue.

A.

B.

Nl,_, QA 90 =
—

[SP-DSE-MATHS 2-44]

63.

65.

66.

Two numbers are randomly drawn at the same

time from four cards numbered 2, 3, 5 and 7
respectively. Find the probability that the sum -
of the numbers drawn is a multiple of 4.

Al ,
B L
C.é [
.

[PP-DSE-MATHS 2-28]

Mary, Tom and 8 other students participate in
a solo singing contest. If each participant
performs once only and the order of
performance is randomly arranged, find the
probability that Mary performs just after Tom.

A.

B.

0
8= &= 3= ™~

[PP-DSE-MATHS 2-43]

9% 4 is a 3-digit number, where * and @
are integers from 0 to 9 inclusive. Find the
probability that the 3-digit number is divisible
by 5.

A3
B.
c 2
D. T

[2012-DSE-MATHS 2-27]

A box contains six balls numbered 7, 8, 8, 9,
9 and 9 respectively. John repeats drawing
one ball at a time randomly from the box
without replacement until the number drawn is
9. Find the probability that he needs exactly
three draws.

A.

B.
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67.

68.

69.

70.

0

&
Sl

[2012-DSE-MATHS 2-44]

Two numbers are randomly drawn at the same
time from seven cards numbered 1, 2, 3, 4, 5,
6 and 7 respectively. Find the probability that
the product of the numbers drawn is an odd
number.

¢ b

[2013-DSE-MATHS 2-26]

A box contains m yellow balls and 20 black
balls. If a ball is randomly drawn from the
box, then the probability of drawing a yellow

ball is ’Ln Find the value of m.

A 4
B. 5
C. 15
D. 25

[2014-DSE-MATHS 2-27]

Two fair dice are thrown in a game. If the
sum of the two numbers thrown is 7, $36
will be gained; otherwise, $6 will be gained.
Find the expected gain of the game.

A, §11
B. $12
C. $30
D. $31

[2015-DSE-MATHS 2-27]

The bar chart below shows the distribution of
the numbers of keys owned by the students in
a class. Find the probability that a randomly
selected student from the class owns 3 keys.

to o
1
u

o
I
1

F N
I
T

Number of students

H 2 3 4
Number of keys

[ NN

-~
<>

71.

72.

73.

Probability
1
A 3
B =
1
4
C T
D. =

—
—

[2015-DSE-MATHS 2-28]

Bag P contains 2 red balls and 4 green balls
while bag Q contains 1 red ball and 3 green
balls. If a bag is randomly chosen and then a
ball is randomly drawn from the bag, find the
probability that a green ball is drawn.

A. =2

10
B L
c 1

[2015-DSE-MATHS 2-44]

Christine has one $1 coin, one $§ 2 coin, one
$5 coin and one $10 coin in her pocket. If
Christine takes out three coins randomly from
her pocket, find the probability that she gets
at least $13.

A_]-
-2
Bl
-3
3
c. 3
23
D. 7%

[2016-DSE-MATHS 2-28]

A bag contains 1 red ball, 3 yellow balls and
6 white balls. In a lucky draw, a ball is
randomly drawn from the bag and a certain
number of tokens will be got according to the
following table:

Colour of the .
ball drawn Red Yellow | White
Number of

tokens got 90 20 10

Find the expected number of tokens got in the
lucky draw.

A. 10
B. 21
C. 40
D. 61

[2016-DSE-MATHS 2-29]

Past Paper Review (Multiple Choice)

P. 346



HKDSE MATHS RUVIEEW:

Probability

74. There are 9 cans of coffee and 3 cans of tea
in a box. If 4 cans are randomly chosen from
the box, find the probability that at least 2
cans of tea are chosen.

A o
B. %
c =
. £

[2016-DSE-MATHS 2-42]

75. The bar chart below shows the distribution of
the numbers of tokens got by a group of
children in a game. If a child is randomly
selected from the group, find the probability
that the selected child gets fewer than 5
tokens in the game.

Der of tokens go
=

@)
al\, 5'”‘ DN W

[2017-DSE-MATHS 2-28]

76. When Teresa throws a dart, the probability
that she hits the target is 0.7. If Teresa
throws the dart 4 times, find the probability
that she hits the target at most 3 times.

A. 0.0081
B. 0.2401
C. 0.7599
D. 0.9919

[2017-DSE-MATHS 2-43]

>
74

78.

79.

80.

Two numbers are randomly drawn at the same
time from seven cards numbered 1, 1, 1. 2, 2, 3 and
4 respectively. Find the probability that the sum of
the numbers drawn is 5.

5
A —
21
5
B. —
42
5
C. —
49
10
D —
49

[2018-DSE-MATHS 2-28]

John and Mary take turns to throw a fair die until
one of them gets a number “1” or *6’. John throws
the die first. Find the probability that John gets a
number ‘6°.

1
A -
2
1
6
-
10
7
10
{2018-DSE-MATHS 2-43]
Two numbers are randomly drawn at the same

time from nine balls numbered 1. 2. 3, 4.5.6. 7. 8
and 9 respectively. Find the probability that the
two numbers drawn are consecutive infegers.

1
A -
2
1
B. -
4
2
C. -
9
D. -
9
[2019-DSE-MATHS 2-28]
There are 2 green cups. 8 blue cups and 9 red cups

in a bag. If 6 cups are randomly drawn from the
bag at the same time, find the probability that at
least 1 blue cup is drawn

31
A -
57
44
B. —
323
635
Cc. —
646
968
D. —
969

[2019-DSE-MATHS 2-42]
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81.

82.

83.

Probability

There are three questions in a mathematics
competition. The probabilities that Susan answers
the first question correctly, the second question

. . 11

correctly and the third question correctly are 3'E

1 . .
and - respectively. The probability that Susan
answers at most 2 questions correctly in the
competition is

1
A, —

105

13

105

B

92
C. T
D 104

105
[2019-DSE-MATHS 2-43]

Two numbers are randomly drawn at the same
time from four cards numbered 3, 5, 7 and 9
respectively. Find the probability that the product
of the numbers drawn is greater than 35.

A.

B
C.
D

RIW WIN Wl N

[2020-DSE-MATHS 2-28]

There are 8 Chinese books and 7 English books in
a box. If 5 books are randomly chosen from the
box at the same time. find the probability that at
most 3 Chinese books are chosen.

2
A —
11

9

11
61

143
82

143

B
C.
D

[2020-DSE-MATHS 2-43]

Past Paper Review (Multiple Choice)
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Graphical Representation of Data

Pie Charts

. The pie chart below shows how Mr. Chan
spent $1,800 in April.

/ Food

100°

( Rent \//ﬁans

120° \/‘\\dtlon
00‘ Clothmg /

\
Meiscell-\ /
~aneous

If he spent $x on transportation and $2x on
clothing, what is the value of x?

A. 450
B. 300
C. 150
D. 60
E. 30

[1977-CE-MATHS 2-38]

. The following table shows how Joan spends
her time in a day:

sleep 9 hours
study 6 hours
recreation 5 hours
household work 1 hour
other activities 3 hours

If these data are shown in a pie chart, what
is the size of the angle of the sector for
recreation ?

io

24

50

50°

75°

90°

=EOE

[SP-CE-MATHS 2-54]

Mathematics
Y books

Dictionarics

Science
buuks

In a school library, there are 2880 books.

The pie chart above shows their distribution
by type. How many story books are there

approximately in the library?

A. 75
B. 300
C. 600
D. 1200
E. 2160

[1979-CE-MATHS 2-3]

Other
Aclivities

Watching
Television

Playing

The pie chart shows how a boy spends the 24

‘hours of a day. If the boy spends 4 hours

playing, how much time does he spend
watching television ?

A. 1 hour
B. 2 hours
C. 3 hours
D. 4 hours
E. 5 hours

[1983-CE-MATHS 2-30]

. In the figure, the pie chart shows the monthly

expenditure of a family. If the family spends
$4800 monthly on rent, what is the monthly
expenditure on entertainment?

Monthly Expenditure of a Family

A, 8240

B. $600

C. 8720

D. $1800
E. $12000

[1994-CE-MATHS 2-30]

Past Paper Review (Multiple Choice)
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Graphical Representation of Data

6. In the pie chart, if x:y:z = 75:106:119,
find x.

Other

Revenue

Total Government Revenue by Sources
in a certain year

A 25
B. 45
C. 75
D. 90
E. 120

[1997-CE-MATHS 2-23]

7. The pie chart below shows the expenditure of
a family in January 2002. The percentage of
the expenditure on Rent was

Travelling

Savings

Clothing

A, 12.5%.
B. 22.5%.
C. 25%.
D. 45%.

[2002-CE-MATHS 2-33]

8. The pie chart below shows the expenditure of
a student in March 2004. If the student spent
$520 on meals, then the student’s total
expenditure on entertainment and clothing was

Transportation

Clothing

A. $780.
B. $1092.
C. $1352.
D. $1872.
[2004-CE-MATHS 2-35]
Bar Charts

9. The bar chart below shows the number of
electronic dictionaries sold in a shop last week:

20

101-1

* Number of electronic dictionaries sold

0

Sun Tue

Of those electronic dictionaries sold last week,
what percentage were sold on Sunday?

A, 16%
B. 18%
C. 20%
D. 22.5%
E. 25%

[1996-CE-MATHS 2-32]

10. The bar chart below shows the distribution of
scores in a test. Find the percentage of scores
which are less than 3.

Freguency

mEOW

[2001-CE-MATHS 2-5]

Past Paper Review (Multiple Choice)
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Graphical Representation of Data

Scatter Diagrams

11. The scatter diagram below shows the relation
between x and y. Which of the following may
represent the relation between x and y?

*x X x
X e X
XXXy
X x
x x
X
x X*x
Ex X,
x
XX XX
xx x
x% xx
xxxxx
x Xx
X%
0] x

y varies directly as x°.

y decreases when x increases.

x-increases when y increases.

x remains unchanged when y increases.
[2006-CE-MATHS 2-36]

TOR»

12. If y increases when x increases, which of the
following scatter diagrams may represent the
relation between x and y?

A, A
* x
X
Xox
%%
%X X
xX
X X X
x
xx X7
xxxx
x X Ty
X X%
X'y X
X
(@] x
B.
X Xy
Xy x
x*x x
x Xx;‘
Xx X% x
XXX 5
X
X% x X
XX %
XX %y
%
x X5
X'x
.
0 X
Cc. Y
x X
x x
x X X
X X x x
x X X
X x x X x
x
x X x x X
x x
% X x x X x
x X X x
x X x
X X X x X 5
0 x
By
D.
XXy X X 5 X
xxxx xx;()(x)‘x
X3¢ XX ""x)’(‘"x XX %,
X)X B xEx
0 X

[2008-CE-MATHS 2-36]

Frequency Curves

13.

frequency

{ T

|

0 10 20 30 40 50 60 70

marks

The figure above is the histogram of a
distribution. Which of the following could be
cumulative frequency curve of this distribution?

A. c.f. :
0 E—1 ——— marks
0 10 20 30 40 50 60 70
B. c.f.
0 L . : marks
0 10 20 30 40 50 60 70
C. c.f.
/\\
/ \ ‘
.// \__.
/ \'\
S/ N
0 ! marks
0 10 20 30 40 50 60 70
D. c.f. _
0 : : marks
0 10 20 30 40 50 60 70
E c.f.

0 . - marks
0 10 20 30 40 50 60 70

[1978-CE-MATHS 2-50]

Past Paper Review (Multiple Choice)
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Graphical Representation of Data

14. The figure shows the frequency curve of a
certain distribution.

f

4

- X
0

Which of the following can be the
distribution’s cumulative frequency curve?

A. cf.
A

0 - X
B. c.f.
‘/‘
0 x
c. cf.
‘/
0 - x
p. cf.
‘l/
0 x
E. cf.
/
x

[1986-CE-MATHS 2-28]

15.

The figure shows the cumulative frequency
polygon of the heights of 100 persons. If one
persons is selected at random from the group,
find the probability that his height is less than

1t

170 cm but not less than 150 cm.

m i

i
100

1

T

junl

T
1
L
1
1

HHe

—t-c

INWER

3

mm
1
T
1

N

t
s
1

Cwsoulative lrequency
IFREEE]

I
,f
N

oA

HH

>

=

0

I

=

EEE RSN
—

El\' N— W LN =

[1988-CE-MATHS 2-32]

HKDSE Problems

16.

The scatter diagram below shows the relation
between x and y. Which of the following may

represent the relation between x and y?

¥
A .
x
x
* ; %,
X L ¥R xy
x ,(x"&xx'x
Xy 30 XX
X x X Xy
® x
® %
X WX
X
x xxX
x
S
0 >

SRSl e

y increases when x increases.
y decreases when x increases.
y varies inversely as .

y varies directly as x°.

[2013-DSE-MATHS 2-28]
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17. The pie chart below shows the expenditure of
John in a certain week. John spends $240 on
clothing that week. Find his expenditure on
transportation that week.

A, $40
B. $60
C. 890
D. $135

[2014-DSE-MATHS 2-29]

Past Paper Review (Multiple Choice) P. 352
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Measures of Central Tendency

1.

Measures of Central Tendency

A manufacturer produced 900 transistors in the
first week, x in the second week, 3x in the
third week and 600 in the fourth week. If the
mean for the four weeks was 825 transistors,
then x is

A. 206.
B. 375.
C. 450.
D. 750.
E. 825.

[1972-CE-MATHS B1-5]

The average of x, y is a; that of y, z is b;
and that of z, x is ¢. The average of x, y, z
is

A a+g+c‘
B. a——+§_+c
C. a+§+c .
D. 2!a+3b+c[.
E. 31a+2b+c[.

[1977-CE-MATHS 2-11]

. If the average of x, y and z is 4, the average

of x-1, y—5 and z+3 is

[SP-CE-MATHS 2-7]

The following are the weights in kg of 9
boys:

38 22 40
36 26 30
36 20 40

What is the median of the distribution ?

26
30
35
36
38

SR s

[SP-CE-MATHS 2-51]

5. A class consists of 9 children. The following
are their scores in a test:

80 70 80 50 30 55 65 70 40

What is the median of the distribution of

scores ?
A. 50
B. 55
C. 60
D. 65
E. 70

[1978-CE-MATHS 2-46]

6. The average of x and y is a, the average of y
and z is b, and the average of x and z is c.
What is the average of x, y and z?

1

A. g(a+b+c)

B. %(a+b+c)
1

C. §(a+b+c)
2

D. §(a+b+c)

3
E. ) (at+b+c)
[1982-CE-MATHS 2-38]

7. I Class mid-value | Frequency I

m—8 3
m—4 1
m 2
m+ 4 6

The mean of the above distribution is

A 1
. om=3.
1
B. m- 3.
C. m-2.
D. m-4.
E. m.

[1985-CE-MATHS 2-30]

8. If the median of the 5 different integers 2, 7,
10, x, 2x—3 is 7, then x =

HEOR P
[N NIV NV

[1987-CE-MATHS 2-29]

Past Paper Review (Multiple Choice)
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9.

10.

11.

12.

Measures of Central Tendency

The maximum load a lift can carry is 600 kg.
11 men with a mean weight of 49 kg are
already in the lift. If one more man is to
enter the lift, his weight must not exceed

A. 49kg.
B. 50kg.
C. 5lkg.
D. 59kg.
E. 61kg.

[1988-CE-MATHS 2-29]

The mean length of 30 rods is 80 cm. If one
of these rods of length 68 cm is taken out and
replaced by another rod of length 89 cm, then
the new -mean length is

79.3 cm.
79.7 cm.
80 cm.

80.3 cm.
80.7 cm.

"EORP

[1988-CE-MATHS 2-30]

Ten years ago, the mean age of a band of 11
musicians was 30. One of them is now
leaving the band at the age of 40. What is
the present mean age of the remaining 10
musicians ?

A. 40
B. 39
C. 37
D. 30
E. 29

[1990-CE-MATHS 2-25]

The table shows the mean marks of two
classes of students in a mathematics test.

. |Number of studentsl Mean markl

Class A4 38 72
Class B 42 54

A student in Class 4 has scored 91 marks. It
is found that his score was wrongly recorded
as 19 in the calculation of the mean mark for
Class A in the above table. Find the correct
mean mark of the 80 students in the two
classes.

A. 61.65
B. 62.55
C. 63

D. 63.45
E. 639

[1992-CE-MATHS 2-32]

13.

14.

15.

16.

Under which of the following condition must
the mean of n consecutive positive integers
also be an integer?

A. n is any positive integer

B. »n is any positive odd integer

n is any positive even integer

n is any multiple of 3

= o0

n is the square of any positive integer

[1992-CE-MATHS 2-39]

A group of n numbers has mean m. If the

numbers 1, 2 and 6 are removed from the
group, the mean of the remaining » -3
numbers remains unchanged. Find m.

A 1

B. 2

C. 3

D. 6

E. n-3

[1993-CE-MATHS 2-32]

The mean of a set of 9 numbers is 12. If the
mean of the first 5 numbers is 8, the mean of
the other four numbers is

A, 4.
B. 10.
C. 16.
D. 17.
E. 25.
[1995-CE-MATHS 2-33]
Which of the following cannot be read

directly from a cumulative frequency curve?

(1) Mean
(2) Median
(3) Mode

A. (1) only
B. (2) only
C. (1) and (2) only
D. (1) and (3) only
E. (2) and (3) only
[1996-CE-MATHS 2-33]

Past Paper Review (Multiple Choice)
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17.

—

18.

Measures of Central Tendency

The histogram below shows the distribution of
the weights of 30 students. Find the mean
weight of these students.

12
lo ..............
8

Frequency

30 35 40 45 50
Weight (kg)

36.5 kg
38.5kg
39 kg

39.5kg
41.5kg

HEOWP

[1997-CE-MATHS 2-24]

Find the median and mode of the ten numbers
6, 8 3, 3, 5 5 5 17, 7, 11.

median = 5, mode = 5
median = 5, mode = 5.5
median = 5.5, mode = 5
median = 5.5, mode = 6
median = 6, mode = 5
[1999-CE-MATHS 2-33]

HEOR R

19. If the mean of the ten numbers 8, 6, 6, 6, 7, 4,

20.

10, 9, 9, x is 7, find the median of the ten
numbers.

A. 55

B. 6

C. 65

D. 7

E. 75

[2001-CE-MATHS 2-21]

For the five numbers x, x—1, x—2, x, x+ 8§,
which of the following must be true?

(1) The median is x—2.
(2) The mean is x+1.
(3) The mode is 2.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

TOR»

[2002-CE-MATHS 2-34]

21.

22.

23.

24,

25.

26.

The median of the five numbers 15, x — 1,
x-3, x—4, and x+ 17 is 8. Find the mean
of the five numbers.

A. 8
B. 12
C. 136
D. 144

[2003-CE-MATHS 2-33]

The mean weight of 36 boys and 32 girls is
46 kg. If the mean weight of the boys is 52
kg, then the mean weight of the girls is

39.25 kg.
40 kg.
40.67 kg.
49 kg.

TOFP

[2004-CE-MATHS 2-32]

If the mean of the five numbers 15, x + 4,
x+1, 2x—7 and x-3 is 6, then the mode of
the five numbers is

A, 1.
B. 4.
C. 5.
D. 15.

[2005-CE-MATHS 2-34]

If the mode of the seven numbers 8, 7,1, 3,7,
a and b is 8, then the median of the seven
numbers is

3.

COwp

6.

7.

8
[2007-CE-MATHS 2-34]

The mean height of 54 boys and 36 girls is

162 cm. If the mean height of the girls is
153 cm, then the mean height of the boys is
A. 147 cm.

B. 157.5 cm.

C. 168 cm.

D. 175.5 cm.

[2009-CE-MATHS 2-35]

The weight of seven boys are 70 kg, 55 kg,
53 kg, 56 kg, 64 kg, 54 kg and xkg. If the
mean weight of the boys is 58 kg, then the
median of their weight is

A. 54 kg.
B. 55 kg.
C. 56 kg.
D. 57 kg.

[2011-CE-MATHS 2-34]

Past Paper Review (Multiple Choice)
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Measures of Central Tendency

HKDSE Problems 31. The mean of the numbers of pages of 10
magazines is 132. If the mean of the number of
27. Consider the following data: pages of 6 of these 10 magazines is 108, then the
. mean of the numbers of pages of the remaining 4
19 10 12 12 13 13 14 15 16 m n magazines is
If both the mean and the median of the above A 148
data are 14, which of the following are true? B s
. 15
(1) m=>14 C. 168
2) n<16
D. 176
B) m+n=230
[2018-DSE-MATHS 2-29]
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only 32. The table below shows the distribution of the
D. (1), (2) and (3) numbers of merits obtained by some students in a
[2012-DSE-MATHS 2-30] vear. Which of the following is true?
Number of mernits obtained b E ? § I 9 i
28. If the mean and the mode of the nine ‘Numbex of smdents | 32 | 36 | 28 L | 2 1
numbers 14, 6, 4, 5, 7, 5, x, y and z are 8 ‘ '
and 14 respectively, then the median of these N P
nine smnbers i A. The mod.e of the dl.sr'nbvunoTl 15‘.36.
B. The median of the distribution is 8.
A C. The lower quartile of the distribution is 6.
B. 6 a
C. 7’ D. The upper quartile of the distribution is 10.
D. 8
[2013-DSE-MATHS 2-27] [2020-DSE-MATHS 2-30]
29. Consider the following integers: 33. Consider the following integers:
3,3,8.8,8,10,12,m,n
223333355688910m Let x, v and = be the median, the mean and the
Let p, g and r be the mean, the median and mode of the above integers respectively. If the
the mode of the above integers respectively. If range of the above integers is 9. which of the
3 <m <5, which of the following must be following must be true?
true?
i x=38
I p>q I y=8
@ p>r M z=8
B g>r
A (1) only A. Ionly
B. (2) only l;: IT Ollly
C. (1) and (3) only C. TandIIIonly
D. (2) and (3) only D. [IIandIHIonly
[2015-DSE-MATHS 2-30] [2020-DSE-MATHS 2-30]
30. Consider the following data:
32 68 79 86 88 98 98 a b c
If the mean and the mode of the above data
are 77 and 68 respectively, then the median
of the above data is
A. 76.
B. 82.
C. 85.
D. 93.
[2016-DSE-MATHS 2-30]
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Measures of Dispersion

Measures of Dispersion

. The standard deviation of the five numbers

a-2d, a-d, a, at+d, a+2d, is
A. 0.

. d.

. \2d.

. \/5d.

104 .

SHE-Nel-

[1984-CE-MATHS 2-32]

. Referring to the data 1, 1,1, 1, 1, 2, 2, 2, 3,
which of the following is/are true?

(1) median < mean

(2) range = 3

(3) mode = 3

A. (1) only

B. (2) only

C. (3) only

D. (1) and (2) only
E. (1), (2) and (3)

[1989-CE-MATHS 2-25]

. If the mean of the numbers 3, 3, 3, 3,4, 4,5,
5, 6, x is also x, which of the following is/
are true?

(1) Mean = Median
(2) Mode = Range
(3) Median = Mode

(1) and (2) only
(1) and (3) only
(2) and (3) only
None of them
All of them

SR Rol =

[1990-CE-MATHS 2-24]

. The standard deviation of the four numbers

m—=T7, m—1, m+1 and m+7 is

A, 25.
B. 4.
C. 5.
D. 10.

[2002-CE-MATHS 2-54]

. The standard deviation of the five numbers

10a+ 1, 10a+ 3, 10a+5, 10a+ 7 and 10a+9
is

12
3

\10.
22.

SO ® p

[2006-CE-MATHS 2-54]

6. Let a, b, ¢ and d be the mean, the median,

the mode and the range of the group of
numbers {x, x, x, x, x, x, x + 1, x+ 1, x + 2,
x + 3} respectively. Which of the following
must be true?

(1) a>b>

2) b>c
(3) c¢>d

A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
[2010-CE-MATHS 2-34]

. The bar chart shows the distribution of scores

obtained by a group of students in a test
Find the standard deviation of the scores
correct to the nearest integer.

20

Frequency
1
]

HE 20 30 40 50

Score
A 12
B. 14
C. 23
D. 33

[2010-CE-MATHS 2-35]

Mean Deviation (Out of Current Syllabus)

8. Find the mean deviation of the five numbers

x=2,x-1,x, x+1 and x+ 2.

A.

T 0 F

ey B 1P S

=
o

[1998-CE-MATHS 2-51]
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9. The bar chart below shows the distribution of

10.

11.

Measures of Dispersion

scores of a test. Find the mean deviation of
the scores of the test.

A. 0 mark
B 9 mark
C. ZA:,,Q mark
D 233 marks
E 5 marks

[2000-CE-MATHS 2-47]

Find the mean deviation of the five numbers
0,3,4,6and 7.

A.

B.

¢ 0
<| \S] ﬁ W o
o) (S ey

(=}

[2001-CE-MATHS 2-41]

The mean deviation of the four numbers

x—8 x—2,x+3 and x+7 is

S 0w »
W

[2004-CE-MATHS 2-54]

HKDSE Problems

12.

13.

4.

The bar chart below shows the distribution of
the numbers of rings owned by the girls in a
group. Find the standard deviation of the
distribution correct to 2 decimal places.
8 +
6+
4+

Nomber of girds
i~
i

-

=

—

12 FRRARRN
R :

-

-

Number of rings
1.04 '
1.16

1.19
2.09

gOFEP

[2012-DSE-MATHS 2-29]

Consider the following positive integers:
2 3 46 79

Let a, b and ¢ be the mode, the median and
the range of the above positive integers
respectively. If the mean of the above positive
integers is 5, which of the following must be
true ?

10 m n

(1) a=2

2) b=4

3) c=28

A. (1) only

B. (2) only

C. (1) and (3) only
D. (2) and (3) only

[2017-DSE-MATHS 2-30]

There are 49 terms in an arithmetic sequence. If
the variance of the first 7 terms of the sequence is
9. then the variance of the last 7 ferms of the
sequence is

A9

B. 18
C. 49
D. &i

[2018-DSE-MATHS 2-45]
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15. The bar chart below shows the distribution of the
numbers of pens owned by some students. Find the
inter-quartile range of the distribution.

8y oy .
Z2 o "
N B B B |
3 4 1 :Zf:”,’?.i T emrme]
¥ 2 7 Vv }
= 1 A 7 974 1
2 ! 74 Z i i
0 (e A.. N .. ..
¢ 5 6 7 8

Number of pens

TOowF
fo N N S B

[2020-DSE-MATHS 2-29]
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Box-and-Whisker & Stem-and-Leaf Diagrams

Box-and-Whisker Diagram

1. The box-and-whisker diagram below shows the
distribution of the weights (in kg) of some
students. Find the inter-quartile range of their

weights.
T I RO
50 55 60 65 70 75
A. Skg
B. 10 kg
C. 15kg
D. 30 kg
[2006-CE-MATHS 2-35]
2. The frequency: curve below shows the

distribution of the heights (in cm) of the
students in a school.

Frequency

Height (cm)

Which of the following box-and-whisker
diagrams may represent the distribution of their
heights ?

A

B.

D. | I—

[2008-CE-MATHS 2-35]

3. The box-and-whisker diagram below shows the
distribution of temperatures (in °C) of water in
an experiment under various settings. Which
of the following are true?

I
1
I
I
1
1
I
]
1
]
I
1
|
T

E——
o
o
— } 1 Temperature (°C)
0 4 8 121620 2428 323640
(1) The range is 40 °C.
(2) The median is 24 °C.
(3) The interquartile range is 12°C.

A. (1) and (2) only

B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2009-CE-MATHS 2-36]

4. The box-and-whisker diagram below shows the
distribution of the numbers of books read by
some students in a year. Find the inter-
quartile range of the numbers of books read.

i i - ‘E#Numbcrofbooksread
80

10 20 30 40 S0 60 70

A, 30
B. 40
C. 55
D. 65

[2010-CE-MATHS 2-36]

5. Which of the following can be obtained from
any box-and-whisker diagram ?

(1) .Mean

(2) Mode

(3) Range

(4) Upper quartile

(1) and (2) only
(1) and (3) only
(2) and (4) only
(3) and (4) only

FORP

[2011-CE-MATHS 2-35]

Stem-and-Leaf Diagram

6. The stem-and-leaf diagram below shows the
distribution of the weights (in kg) of some
students.

Stem (tens) | Leaf (units)
6

3

4 12 457 809
5123 4556 78
6 1 23 6 7
710 5 8

8 | 4 7

9 3

Which of the following frequency curves may
represent the distribution of their weights?

\
A 3
:
2
o
£
Weight (kg)
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Box-and-Whisker & Stem-and-Leaf Diagrams

B. 3,1\

g

=

g

in

7

Weight (kg)

C. >\A\

Q
g ///\\\\\\

=

o

o

[ 9
Weight (kg)

p. 1

2

k5]

=

&

L
: /\f\
Weight (kg)

[2007-CE-MATHS 2-36]

7. The stem-and-leaf diagram below shows the

distribution of the ages of 24 members of a
committee.

Stem (tens) | Leaf (units
1 | a
22237838
3‘33455679
4 1 11b6
5,058
6 | 01

If the range and the inter-quartile range of the
distribution are 42 and 18 respectively, then

A. a=8 and b=5.
B. a=8 and b=6
C. a=9 and b=5
D. a=9 and b=6

[2011-CE-MATHS 2-36]

HKDSE Problems

8. The box-and-whisker diagram below shows the

distribution of the scores (in marks) of the
students of a class in a test.
i

i
+

-
-
-

‘—nv-
PSS ot T

'
£

) DU S Ny
‘1-.- b o B e

[ ——
B L
[ S —
L i by Sty
P S ——

H
i Score (marks)

1
1
i
+
S o

i

-J»o.-~_-a-p-n

)
4
}
4
X1

»
_' -

3

If the passing score of the test is 50 marks,
then the passing percentage of the class is

10.

11.

25% .
50% .
70% .
75% .

A e

[SP-DSE-MATHS 2-27]

The stem-and-leaf diagram below shows the
distribution of heights (in cm) of 23 staff
members in an office.

Stem (tens) | Leaf (units

153345679
16 | 122356638
17 12679
18 | 2 6 7

Find the median of the distribution.

A. 164 cm

B. 165cm

C. 1655cm

D. 166 cm

[SP-DSE-MATHS 2-28]

The box-and-whisker diagram below shows the
distribution of the heights (in cm) of some
students. Which of the following is/ are true?

¥ ' ’
i i

3 ¥
4 T

g ¥ s &
.

L)

PR
-

)
1

i

T N

1 | S
¢ i [T . .
— - e e e e el L P I

I8 IRS

v
3
$
.
¥
3
e

-~ @
|
‘;\.'o
:
|

(1) The height of the tallest student is
180 cm.

(2) The inter-quartile range of the distribution
is 15 cm.

(3) Less than half of the students are taller

than 170 cm.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

SOawEp

[PP-DSE-MATHS 2-29]

The stem-and-leaf diagram below shows the
distribution of the ages of a group of members
in a recreational centre.

St tens Leaf S
5 056638
6 14557889
7344679
8
5 |1

A member is randomly selected from the
group. Find the probability that the selected
member is not under the age of 74.

A. 02
B. 03
C. 07
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Box-and-Whisker :& Stem-and-Leaf Diagrams

D. 038

[2012-DSE-MATHS 2-28]

12. The stem-and-leaf diagram below shows the
distribution of the hourly wages (in dollars) of
some workers.

Stem (tens) | Leaf (units)
4 ‘ 02224447
5 001226 89
6 3557
7 0
8 2 6
9 5

Which of the following box-and-whisker

~ diagrams may represent the distribution of

their hourly wages?

A.

B.

[2013-DSE-MATHS 2-29]

13. The stem-and-leaf diagram below shows the
distribution of the ages of the passengers in a

bus.

Leaf (units

Stem (tens)

u

6
34677
2268

W N ==
O - W

4
3
2

4 |0k

If the range of the above distribution is at
least 33, which of the following must be true?

(1) 0<h<3
2) 3 <
3) 3 <
(1) only
(2) only
(1) and (3) only
(2) and (3) only

IAIA

k<9
k—h<5

TOR»

[2014-DSE-MATHS 2-30]

14. The box-and-whisker diagram below shows the
distribution of the numbers of books read by
some teachers in a term. Find the inter-

quartile range of the distribution.

Number of books wad

15.

16.

17.

A. 20
B. 35
C. 40 o
D. 45

[2015-DSE-MATHS 2-29]

The box-and-whisker diagram below shows the
distribution of the numbers of online hours
spent by a class of students in a certain week.
Find the lower quartile of the distribution.

gg RN

A 5

B. 15
C. 25
D. 40

[2017-DSE-MATHS 2-29]

The stem-and-leaf diagram below shows the
distribution of the numbers of books read by 20
students in a year. If the inter-quartile range of the
distribution is at most 25, which of the following
must be true?

Stem (tens) | Leaf {units}
211 2 2 8
3la i
410 2 45 5 7 8
$13
616 b 9 9
710 8

I 5<a<9

I 0<h<4

I. 1<a-b=<6

A. TandIIonly

B. TIandIIonly

C. IIandIIIonly

D. L ITandIII

[2018-DSE-MATHS 2-30]

Which of the following can be obtained from any
box-and-whisker diagram?

L Range

II.  Standard Deviation
III.  Inter-quartile range
A. TandIIonly

B. TandII only

C. IIandIIIonly

D. ILMandII

[2019-DSE-MATHS 2-29]
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Comparison between Distributions

Operations on Data

1. Given two groups of numbers

a+1, at2, at3
b+1, b+2, b+3

where a > b, m, and m, are respectively the
means of the two groups, and s, and s, are
respectively their standard deviations. Which
of the following is true?

m; > m, and s, >s,.
m; > m, and s, =s,.
and s, >s,.
m, =m, and s, =s,.
m; > m, and s, <s,.
[1986-CE-MATHS 2-27]

mEOwp
3
K

. The mean and standard deviation of a

distribution of test scores are m and s
respectively. If 4 marks are added to each
score of the distribution, what are the mean
and standard deviation of the new distribution ?

Mean Standard Deviation
A, mt4 K
B. m+4 s+2
C. m+t+4 s+4
D. m s+2
E. m s+4

[1991-CE-MATHS 2-30]

. The mean, standard deviation and interquartile
range of n numbers are m, s and ¢
respectively. If 3 is added to each of the n
numbers, what will be their new mean,
standard deviation and interquartile range?

Standard Interquartile

Mean Deviation Range
A. m s q
B. m s+3 g+3
C. m+3 s q
D. m+3 s g+3
E. m+3 s+3 g+3

[1994-CE-MATHS 2-32]

{x,x+2,x+4, x+6,x+8} and {x+1,x+3,
x+5 x+7, x+9} are two groups of numbers.
Which of the following is/are true?

(1) The two groups of numbers have the
same range.

(2) The two groups of numbers have the
same standard deviation.

(3) The two groups of numbers have the
same mean.

(1) only
(2) only
(3) only
(1) and (2) only
(1) and (3) only

mo WP

[2000-CE-MATHS 2-23]

. x is the mean of the group of numbers {a, b,

¢, d, e}. Which of the following statements
about the two groups of numbers {a, b, c, d, e}
and {a, b, ¢, d, e, x} must be true?

(1) The two groups of numbers have the
same mean.

(2) The two groups of numbers have the
same range.

(3) The two groups of numbers have the
same standard deviation.

(1) only
(3) only
(1) and (2) only
(2) and (3) only

TOwP

[2003-CE-MATHS 2-36]

D {x—-6,x-3,x+4, x+5} and {x-8 x-1,

x+2, x+9) are two groups of numbers.
Which of the following is/are true?

(1) The two groups of numbers have the
same mean.

(2) The two groups of numbers have the
same median.

(3) The two groups of numbers have the
same range.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

CPOFP

[2006-CE-MATHS 2-34]

. Let 4 be a group of numbers {a, f, 7, &}

and B be another group of numbers {a, S, 7,
8, u}, where a < f§ <y <38 < u. Which of
the following must be true?

(1) The range of 4 is smaller than that of B.
(2) The mean of 4 is smaller than that of B.

(3) The median of A4 is smaller than that of
B.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

ToR»

[2008-CE-MATHS 2-34]
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Comparison between Distributions

Frequency

Height

In the figure, P, Q and R are curves showing
the frequency distributions of - heights of
students in three schools, each having the
same number of students. Which distribution
has the greatest standard deviation and which
the smallest?

Greatest Smallest
A P 0
B P R
C (0] R
D R P
E R 0

[1983-CE-MATHS 2-32]

10.

11.

Frequency

Weight

In the figure, P and Q are curves showing the
distribution of weights of students in two
schools, each having the same number of
students. Which is the following must be true?

(1) standard deviation of P >
deviation of Q

(2) mode of P > mode of QO

(3) median of P > median of O

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), €2) and (3)

standard

MO O

[1985-CE-MATHS 2-34]

show the histograms of three
Arrange their standard

The figures
frequency distributions.
deviations in ascending order of magnitude.

100
P Q
g Aé;//r ) f
g 7 0%
/ 2
E
5
//
25 /
/. 1 ..
0 3 1 1 3
Height 2) f
20 s
In the figure, P and Q are the cumulative 4
frequency curves for the heights of two groups
of students, each having 100 students. Which 20T
is the following must be true? 0
l -
(1) range of P < range of Q
(2) median of P < median of Q . —Al 1 3 - x
(3) the 3rd quartile of P < the 3rd quartile
of O 3) f
3
A. (1) only 30T
B. (2) only 20T
C. (1) and (2) only
D. (1) and (3) only 16
E. (1), (2) and (3) -
[1985-CE-MATHS 2-33] -3 -1 1 3
P. 363
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A (1), 2, 3) The figure shows the cumulative frequency
B. (1), 3), @2 curves of three distributions. Arrange the three
C. (2), (1), 3 distributions in the order of their standard
D. (2), 3, (1) deviations, from the smallest to the largest.
E. (3), 2, @ A (DO 6
[1987-CE-MATHS 2-30] - (1, @, 3
B. (1), G) @
C. 2,0 3
12. The graph shows the frequency curves of two D. (2. 3), (1)
symmetric distributions P and Q. E. Q) (1),
I 1 [1992-CE-MATHS 2-34]
| ‘E
I 1
| | 14.
P | |
I
I 1
| }
I 1
i I
' |
Which of the following is/are true?
(1) The mean of P < the mean of Q.
(2) The mode of P > the mode of % The figure S,h°‘§? t,*l;‘* ,ﬁe‘l‘jmy dpzlyg‘,’t‘f ﬂ‘]’f
(3) The inter-quartile range of P < the inter- two symmetrlcw}x:trﬁ utlfontsh faﬁ > Wi / ¢
quartile range of Q. ::uxzs mean. ich of the following is/are
A, (D oniy . .
B. (1) and (2) only (1) Interquartile range of A4 < Interquartile
C. (1) and (3) only range of B
D. (2) and (3) only (2) Standard deviation of 4 > Standard
E. (1), (2) and (3) deviation of B
[1991-CE-MATHS 2-31] (3) Mode of 4 > Mode of B
A. (1) only
13. (1) c.f. B. (2) only
A C. (3) only
100 -~----- D. (1) and (3) only
| E. (2) and (3) only
: [1993-CE-MATHS 2-33]
|
[
0 l% > X 15. The figure shows the frequency curves of two
symmetric distributions 4 and B.
) c.f.
3
1004 - — ——— = B
! >
| 2
' 3 |
| : |
[ = !
- x |
0 1 I
: A
3) c.f. 1
100+ Which of the following is/are true?
(1) The mean of 4 = the mean of B.
(2) The inter-quartile range of 4 > the inter-
quartile range of B.
o x (3) The standard deviation of 4 > the
0 1 standard deviation of B.
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16.

17.

Comparison between Distributions

(1) only

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SRl s

[1995-CE-MATHS 2-34]

In the figure, C, and C, are the cumulative
frequency curves of two distributions of
weights 4 and B respectively. Which of the
following is/are true?
40 Ca. Lo
30
Cumulative
frequency 20
10
0 t f t t
20 30 40 50 60
Weights (kg)
(1) median of 4 > median of B
(2) range of 4 > range of B
(3) inter-quartile range of A4 > inter-quartile
range of B
A. (1) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
E. (1), (2) and (3)
[1998-CE-MATHS 2-34]
] I I By
] I By
In the figure, B, and B, are the box-and-
whisker diagrams for the distributions X and Y
respectively. Let x,, g, and r, be the mean,
the interquartile range and the range of X
respectively while u,, g, and r, be the mean,
the interquartile range and the range of Y
respectively. Which of the following must be
true?
(1) u < mn
(2) 9, < q,
@B) n<rn
A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only

[2007-CE-MATHS 2-35]

18. The bar chart below shows the numbers of

19.

cars sold for brand 4, brand B and brand C
in a certain month.

60 1

Number of cars sold
w P
o o

Brand A Brand A

A sales representative makes the following
claims:

(1) In that month, the number of cars sold
for brand C is two times that for brand
B.

(2) In that month, the total number of cars
sold for brand 4 and brand B is less
than the number of cars sold for brand C.

(3) In that month, the number of cars sold
for brand 4 is 50% less than that for
brand C.

Which of the above claims are false?

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2008-CE-MATHS 2-54]

The broken line graphs below show the annual
revenue (in million dollars) of Company X and
Company Y in 2008 and 2009.

Company X
~ 60
&
=
ke
= 507 1
£ i
=
&
2 40
5]
&
g 30f------ /
§ !
H
20 }
2008 2009
Year
Company Y
2 87
g
e
I R 4
=} 1
= 4 !
E i
g 47 1
: |
g i
g 2 E
2 :
;
2008 2009
Year
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20.

Comparison between Distributions

Which of the following statements about the
percentage increases of the annual revenue of
the two companies from 2008 to 2009 is true?

A. The percentage increases of the annual
revenue of company X and company Y
are the same.

B. The percentage increase of the annual
revenue of company X is twice that of
company Y.

C. The percentage increase of the annual
revenue of company X is five times that
of company Y.

D. The percentage increase of the annual
revenue of company X is ten times that
of company Y.

[2009-CE-MATHS 2-54]

The pie charts below show the expenditures of
Albert and Betty in a certain month.

120° ‘.

Food

The expenditure of Albert

Others

|

Rent

60°

Food

The expenditure of Betty
Which of the following must be true?

- A. In that month, the expenditure of Albert

21.

is less than that of Betty.

B. In that month, the percentage of rent in
the expenditure of Albert is the same as
that of Betty.

C. In that month, the expenditure on rent of
Albert is the same as that of Betty.

D. In that month, the expenditure on food of
Albert is twice that of Betty.

[2010-CE-MATHS 2-54]

There are three groups of students in a tutorial
class. The following table shows the mean

mark of each of the three groups of students

in a Mathematics test.

—_—
Group 4 60 _marks

Group B
Group C

70 marks
80 marks

Which of the following must be true?

(1) In the test, the mean mark of all students
in the tutorial class is 70 marks.

(2) In the test, the mean mark of all students
of Group 4 and Group B is lower than
the mean mark of all students of Group
B and Group C.

(3) In the test, the student who gets the
highest mark is in Group C.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

el e

[2011-CE-MATHS 2-54]

HKDSE Problems

22.

23.

24,

{a-7,a-1,a,a+2,a+4,a+8} and {a-9,
a-2,a-1,a+3,a+4,a+ 6} are two groups
of numbers. Which of the following is / are
true?

(1) The two groups of numbers have the
same mean.

(2) The two groups of numbers have the
same median.

(3) The two groups of numbers have the
same range.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

FOFP

[SP-DSE-MATHS 2-29]

A set of numbers has a mode of 32, an inter-
quartile range of 27 and a variance of 25. If
3 is added to each number of the set and
each resulting number is then doubled to form
a new set of numbers, find the mode, the
inter-quartile range and the variance of the
new set of numbers.

Mode Inter-quartile range Variance
A. 64 60 50
B. 70 60 100
C. 70 54 50
D. 70 54 100
[SP-DSE-MATHS 2-45)
The figure below shows the cumulative

frequency polygons of the test score
distributions X and Y. Let m,, r, and s, be

Past Paper Review (Multiple Choice)
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Comparison between Distributions

the median, the range and the standard
deviation of X respectively while m,, r, and s,
be the median, the range and the standard
deviation of Y respectively. Which of the
following are true?

\

\
o

Cumtlative frequeney
~

/
/,/ ,
W il / -

——r

Test score

(1) my>m,

2) rn>r
3) s,>s,
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

[PP-DSE-MATHS 2-30]

25. The mean, the variance and the inter-quartile
range of a set of numbers are 40, 9 and 18
respectively. If 5 is added to each number of
the set and each resulting number is then
tripled to form a new set of numbers, find the
mean, the variance and the inter-quartile range
of the new set of numbers.

Mean Variance Inter-quartile range
A, 120 27 69
B. 120 81 69
C. 135 27 54
D. 135 81 54

[PP-DSE-MATHS 2-44]

26. Let A be a group of numbers {«, S, y, &}
and B be another group of numbers {a + 2,
P+2, u+2, y+2, 5+2}, where  <f < pu
< y < 8. Which of the following must be

true?

(1) The median of 4 is smaller than that of
B.

(2) The range of 4 and the range of B are
the same.

(3) The standard deviation of A is greater
than that of B.

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

[PP-DSE-MATHS 2-45]

27. Let m, r, and v, be the mean, the range and
the variance of a group of numbers {x,, x,,
Xy o s Xy00) respectively. If m,, r, and v, are
the mean, the range and the variance of the
group of numbers {X, X, X, ... , Xjg0 My}
respectively, which of the following must be
true?

(1) my = m,
2 ry=r
3B) vy =

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

NSNS

[2012-DSE-MATHS 2-45]

28. The pie charts below show the distributions of
the profits of stationery shop X and stationery
shop Y from the sales of stationery in a
certain month. Which of the following must
be true?

Distribution of the profits of stationery shop X

\

Pen | &

.'}i\' ~ 60 | v“‘\

/ - N 4/”},\_ Others |\
{ e i
f Natzbook fpl“ \ 162 )
.‘»\ 68 / 6 \ 1,

N / Pencil |
ot / % ~

R LJ -
Distribution of the profits of stationery shop Y

/‘“\\

V4 Pen \
£ %
e N \ Others \

’ “in 46%

I Notebook ™= ]
e, '

* _~ |\
\
\‘\
Ruler / |\
/ \

e 2 )
e /Pcnc:!\
10%

.

A. In that month, the profit from the sales
of pencils of stationery shop X is the
same as that of stationery shop Y.
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29.

30.

31.

32.

Comparison between Distributions

B. In that month, the total profit from the
sales of pens and notebooks of stationery
shop X is less than the total profit from
the sales of rulers and pencils of the

shop.
C. k=14
D. 0 =36°

[2013-DSE-MATHS 2-30]

If the variance of the five numbers x,, x,, xs,
x, and xg is 13, then the variance of the five
numbers 3x, +4, 3x,+4, 3x, + 4, 3x, + 4
and 3x;+4 is

A, 39.
B. 43.
C. 117.
D. 121.

[2013-DSE-MATHS 2-45]

The mean height of 25 teachers and 140
students is 150 cm. If the mean height of the
students is 145 cm, then the mean height of
the teachers is

A. 151 cm.
B. 155cm.
C. 176 cm.
D. 178 cm.

[2014-DSE-MATHS 2-28]

If the variance of the four numbers a, b, ¢
and d is 9, then the variance of the four
numbers 14-a, 14—b, 14-c and 14-d is

A 5.
B. 9.
C. 23.
D. 121.

[2014-DSE-MATHS 2-45]

Let x,, y, and z, be the mean, the median and
the variance of a group of numbers {a,, a,,
a, ..., asy} respectively while x,, y, and z, be
the mean, the median and the variance of the

group of numbers {a,, a, a; .., G}
respectively. If x, = ag, which of the
following must be true?

1 x =x

2) Vi 2 W

B z =z

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
[2015-DSE-MATHS 2-45]

33.

34.

35.

The variance of a set of numbers is 49. Each
number of the set is multiplied by 4 and then
9 is added to each resulting number to form a
new set of numbers. Find the variance of the
new set of numbers.

A. 196
B. 205
C. 784
D. 793

[2016-DSE-MATHS 2-45]

Let m,, r, and v, be the mode, the inter-
quartile range and the variance of a group of
numbers {X,, X, X3, X X5 Xg X7} respectively
while m,, r, and v, be the mode, the inter-
quartile range and the variance of the group of
numbers  {8x,, 8x, 8x;, 8x, 8x 8x,, 8x,}
respectively. Which of the following must be
true?

(1) m, = 8m,
2 r,=38n
3) v, = 8,

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOwP

[2017-DSE-MATHS 2-45]

The mean. the range and the variance of a set of
numbers are m, » and v respectively. Each number
of the set is multiplied by 6 and then 5 is added to
each resulting number to form a new set of
numbers. Which of the following is‘are true?

i The mean of the new set of numbers is 6m+3
II.  The range of the new set of numbers is 6r+5
III. The variance of the new set of numbers is

6v+5
A. Tonly
B. Ionly
C. TandIIIonly
D. Il andIIIonly

[2019-DSE-MATHS 2-45]

36. The variance of the six numbers 20a + 3,

20a + 5,20a + 9,20a + 11,20a + 15 and
20a + 17 1s

A, 5

B. 10

C. 25

D. 20a+25

{2020-DSE-MATHS 2-45]

Past Paper Review (Multiple Choice)

P. 368
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Standard Score

1.

Standard Score

A student scored 50 marks in a test and the
corresponding standard score is —-0.5. If the
mean of the test scores is 60 marks, find the
standard deviation of the scores.

A, \/2—0 marks
B. 5 marks
C. 9.5 marks
D. 10 marks
E. 20 marks

[1999-CE-MATHS 2-34]

The mean mark of a mathematics test was 63
marks. Peter got 75 marks in the test and his
standard score was 0.75. If Mary got 83
marks in the same test, then her standard
score would be

A. 0.83.
B. 1.25.
C. 222.
D. 5.

[2003-CE-MATHS 2-32]

David got 70 marks in a test and his standard
score was —0.625. If the standard deviation of
the test marks was 8 marks, then the mean
mark of the test was

A. 62 marks.
B. 65 marks.
C. 75 marks.
D. 78 marks.

[2004-CE-MATHS 2-36]

HKDSE Problems

4. In an examination, Peter gets 55 marks and

his standard score is -3 while Mary gets 95
marks and her standard score is 2. Find the
mean of the examination scores.

A. 8 marks
B. 64 marks
C. 75 marks
D. 79 marks

[2014-DSE-MATHS 2-44]

5. The stem-and-leaf diagram below shows the

distribution of the scores (in marks) of a
group of students in a test. Ada gets the
highest score in the test.

Stem (tens) | nits
4 56 78
5 5568
6 | 355699
7001
8 1025

Which of the following is/are true?

(1) The upper quartile of the distribution is
55 marks.

(2) The standard score of Ada in the test is
lower than 2.

(3) The standard deviation of the distribution
is greater than 12 marks.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

TOFP

[2016-DSE-MATHS 2-44]

. The standard score of Tom in a Mathematics

examination is —2. If the score of Tom in the
Mathematics examination is 33 marks and the
mean of the scores of the Mathematics
examination is 45 marks, then the standard
deviation of the scores of the Mathematics
examination is

A. 3 marks.
B. 6 marks.
C. 12 marks.
D. 36 marks.

[2017-DSE-MATHS 2-44]

In a test. the mean of the test scores is 68 marks.
Peter gets 46 marks in the test and his standard
score is —2.2. If Susan gets 52 marks in the test,
then her standard score is

A, =25
B. -16
C. -06
D. 16

[2018-DSE-MATHS 2-44]

Past Paper Review (Multiple Choice)

P. 369
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8. In an examination, the standard deviation of the
examination score is 8 marks. The examination
score of Mary is 69 marks and her standard score
is 0.5. If the standard score of John in the
examination is —1.5, then his examination score is

A. 45 marks
B. 53 marks
C. 65 marks
D. 77 marks

[2019-DSE-MATHS 2-44]

9. In a test, the difference of the test scores and the
difference of the standard scores of two students
are 30 marks and 6 respectively. In the test, the
standard deviation of the test scores is

A. 5 marks

B. 24 marks
C. 25 marks
D. 36 marks

[2020-DSE-MATHS 2-23]

Past Paper Review (Multiple Choice) P.369.1
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Sampling Techniques

1.

Sampling Techniques

The manager of a popular restaurant designs a
questionnaire to collect the opinions from
customers about the food provided by the
restaurant. The manager has four relatives who
are customers of the restaurant and only these
four relatives are selected as a sample to fill
in the questionnaire. Which of the following
are disadvantages of this sampling method ?

(1) The sample size is too small.
(2) The customers are not randomly selected.
(3) Not all the customers are selected.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

TOmp

[2011-CE-MATHS 2-53]

HKDSE Problems

2.

The students’ union of a school of 950
students wants to investigate the opinions of
students in the school on the services provided
by the tuck shop. A questionnaire is designed
by the students’ wunion and only the
chairperson and  vice-chairperson of the
students’ union are selected as a sample to fill
in the questionnaire. Which of the following
are the disadvantages of this sampling method?

(1) The sample size is very small.

(2) Not all students in the school are selected.

(3) Not all students in the school have an
equal chance of being selected.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

SOow»

[SP-DSE-MATHS 2-30]

Past Paper Review (Multiple Choice)

P. 370

~—





