RLON Y N UNT 13.1

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]
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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]
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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]

Past Paper Review (Multiple Choice)

P. 300



FLONNYLEM UNT 13.5

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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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]

Past Paper Review (Multiple Choice)

P. 320



LN VY NN UNIT 13.7

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]

Past Paper Review (Multiple Choice)

P. 329



GLON VYL N UNT 13.8

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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