GLON VYR UNIT 3.1

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]
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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]
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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



LLON LY RN UNIT 3.2

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)

P. 41



LLONNYE UNiT 3.2 Indices

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]
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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]

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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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)

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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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]

Past Paper Review (Multiple Choice)
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