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INSTRUCTIONS TO CANDIDATES

Section A (40 marks) Time: 45 minutes

| 1. Answer all the questions in this section,
2. Calculators may not be used in this section. 7
3. All working must be clearly shown. Omission of essential working will result in loss of marks,
4. The marks for each question is shown in brackets [ ] at the end of each question.

1 Inthe diagram, ABCis a right-angled triangle. AB = 17 cm, BC =8 cm and BPC = 51.3°, Using
as much of the information given below as is necessary, find
(a) sin BAC, 4
(b) the length of AP.

Answer (a)...........

(D)AP =.......cccoveun..cm [3]
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Ansﬂer AC =

3 Jack stands at P, the top of a vertical cliff PQ overlooking the sea. He sees a ship at R which is
120 m from Q. The angle of depression of R from P is 42°.

(a) Using as much of the information given below as is necessary, calculate the height of the
cliff.

(b) A boat is anchored at S where OSR is a straight line. The angle of elevation of P from S is
48°. Calculate the distance RS.

P
429
48°
R S 0
) 120 m :
ANSWEr (@) oeveeivvvivreeeesenennn, m [2]
(D) RS = .ocovvevivineann. m [2]
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4  In the diagram, ABD and BCD are ri

ght-angled triangles. BD = 20 cm, CBD = 36° and AB
parallel to DC, Using as much of the i

(a) BC,
(b) AD. D
O
36°
A , B
Answer (a) BC =......oo.oo cm [2]
(OD)AD = ..o cm [2]

5 PQORSisa rectangle in which PX = 8 cm, PS =

is

nformation given below as is necessary, find the lengths of

=15 cmand XY = 10 cm. Given that cos Q)?Y: —2—,
calculate
- (a) the length of OX, P 15 S
(b) the length of 0oy, R
(¢) the value of tan YSR. g
X
10
o Y R
Answer (@) QX = .o cm [i]
(D) QY=o cm [2]
(c)tan YSR = oo [3]
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6 The diagram shows an isosceles triangle ABC and a right-angled triangle CAD. AD = 8 cm,
BC=18cmand CD =17 cm.

(a) Find the length of AC.

(b) Write down the value of cos ACD. . D
(c) Calculate the area of triangle ABC. A
17
B 18 c
Answer (a) AC =...cooecvvvveeeennn, cm [2]
(b) c0s ACD = oo, [1]
(2] R cm’ [2]

7 Abookshelf of width 20 cm is held in a horizontal position by a support of length 18 cm. The
angle formed between the support and the shelf is 46°. Find the distance x, by which the shelf
overhangs the support, using as much of the information given below as is necessary.

A\

ARSWEF X = v cm [2]
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In the diagram, PS = 15 cm, PRQ = RTS = 9pe, QPR =350
i . & as much of the information given belo

and RPS = 65°. PTS and ORS are
W as is necessary, calculate

Answer (a) OR =
(b)RT = ..

......... vesens

Test 17: Trigonometrical Ratios




10 A pendulum of length 30 cm is attached to a hook on a vertical stand XY which is 50 cm high.

Calculate the vertical height, 4 cm, of the pendulum above the stand when it makes an angle of
52° with XY, using as much of the information given below as is necessary.

50

Answer h =

sy

Test 17: Trigonometrical Ratios
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INSTRUCTIONS TO CANDIDATES
2N 1O CANDIDATES

Secti_on B (40 marks) Time: 45 minuteg

1. Answer all the questions in this section.
2. Calculators may be used in this section.

3. Al working must be clearly shown. Omission of essen
4

11 (a) Inthe diagram, ABCD is a trapezium. BC = 10 cm, CD =4.8 cm, ABC = 56° and BéD =62°,
Calculate

(i) AD, ‘ 4 D
(ii) the area of trapezium ABCD.

10 c

(b) A ladder of length 12.5 I, rests against a vertical wal] with it
It mak

s foot on a horizontal ground.
s an angle of 46° with the horizontal. When the to

p of the ladder slides metres

down the wall, it makes an angle of 28° with the horizontal. Find the value of x.
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12 (a) In the diagram, POS is a right-angle triangle. QISR =17°, RPS = 33° and PS = 18 cm.
Find P
i) RS,
(i) OR,
(iif) the area of triangle POR.
18
o
0 R S
(b) The diagram represents a signboard in the shape of a trapezium with its base AD on
horizontal ground. Given that AB = 5.4m,BC=27m,CD=4.1mand ABC=BCD =90°,
calculate 5
(i) BAD,
(ii) AD.
|
Answer (a) (i) RS = .o, cm [2]
() OR = ..., cm [3]
GET) cm® [1]
(b)) BAD =... ° 3]
({)AD = ..o m [2]
Test 17: Trigonometrical Ratios 255
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13 The diagram shows two ide
on horizontal ground. Wires are then used to join the to
Given that AX = 8 m and AXB = 55°, calculate
(a) the height of pole CD,

(b) the distance of CX,

(c) the value of sin XCD.

ntical vertical poles AB and

552

CD which are 10 metres a
ps of each pole to a point X o

10

256
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14 (a) A cable car ride is made up of two sections AB and BC. The lengths of each section of the

cable are shown in the diagram. The angles of elevation of B from A is 22° and C from B
is 24°. Calculate the vertical height of C above the ground.

250 m

230 m

(b) The diagram shows a regular hexagon of sides 12 cm and height /2 cm. Find the value of A.

Test 17: Trigonometrical Ratios
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15 (a) A statue was erected on top of a building. The an

danUl

fem?

™
ME

1

MEN

gle of elevation of the top and bottom of
the statue from a car parked 65 m away from the foot of the building was 58° and 520
respectively. Calculate -

(1) the height of the building,

(i) the height of the statue.

A van is parked 30 m from the foot of the building.

(iii) Find the angle of depression of the van from the top of the statue.

A clock tower is 24 m tall. The angle of depression from the top of the tower to the foot of

a tree nearby is 22.5°. The angle of elevation from the top of the tree to the top of the clock
tower is 18.4°. Calculate the height of the tree.

ARSWET (@) (1) oo m [2]

61 I m [2]

- G55 °[2]
() B m [3]

Test 17: Trigcnometrical Ratios
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(d)

(@)

®)

Distance (km) 51101 15| 201 25
No.ofstudents | 6 | 4 | 12| 8 | 10

(i) Mode =15 km Choose the data with the
highest frequency.

(i) Median = 15 km  The middle term is the mean
of the 20th and 21st term.
which are both 15k,

Median (middle no.) Teadher’s‘Tipi
First, change all to the
same units. Then arrange
them in ascending order:
1 h'= 60 min; '

-2 h =120 min

30, 30, 45, 60, 120
(i) Mode = 30 min
(ii) Median = 45 min

30 + 30 + 45 + 60 + 120

(iii) Mean = s

_ 285
5
= 57 min

Total time spent watching TV on weekdays
=285 min

Total time spent watching TV last week
=1h 30 minx 7

=90 min X 7

= 630 min

Time spent watching TV on Saturday and Sunday
= 630 min — 285 min
= 345 min

Time spent watching TV on Sunday
12
11 +12

1l

x 345
55 X345 180 min = 1_6809 .

i
—
o0
o
g
=

1.
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(a) From AABC, A
sin BAC = B€
AB
_ 8
- ﬁ 17
P
51.39
B 8 C

(b) Using Pythagoras’ Theorem on AABC,
AB* = AC* + CB®

Pyth * Th
172 = AC? + §* azyz Zzgirzlzs eorem
AC* =17 -8 =225 .
AC = 4225 =15cm
Cc
From ABPC,
b= BC
tan BPC = 50
ol B
tan 51.3° = 50
= 8 .
PC= 55  tan513°=125(Given)
=3
T 125
=64cm
~ AP =AC-PC
=15-64
= 8.6 cm

Teacher’s: Tip
For a right-angled AABC, - C

. L0 it B
sin = opposite _ BC
- hypotenuse AC

- “adjacent AB:
cog = ——m = —
% . “hypotenuse AC.

|~ opposite  BC . . A B

<+ adjacent:  AB

2. cos ACB = c

cos = —
A

AC=

Teacher’s Tip

Horizontal -

120m " A
: horizontal_

L Zx= angle of elevation

~-of B from A.
" ZLy=angle of

‘depression of A from B,

Lx=Ly

Worked Solutions to Test Papers




(a) From APRQ,

tan PﬁQ = !2

RO
o FQ
tan 42° = 120 |
PO =120 x tan 42° tan 42°=0.900 (Given)

= 120 x 0.900
=108 m

(b) SPQ=180°-90° - 48° = 42° L qumof A
From APSQ,

Y

PQ

e

108

il

tan SP [0}

tan 42°
SQ

11

= 108 x 0.900
=972 m

RS =RQ - 50
=120-97.2
=22.8m

54°

20
60

540
A B

BDC = 180° - 90° — 36°
= 54°

From ABDC,

BC

‘BD

BC

BC =20 x sin 54° “sin 54° = 0,809 (Given);
=20.% 0.809 : .
=16.18 cm

Zsumof A’

sin BDC =

sin 54°

Il

(b) ABD = BDC
= 54°
From AABD,
AD
BD
o . AD
tan 54° = 0
AD =20 X tan 54°
=20x1.376
=27.52 cm

‘alt. s, AB Y/ DC

tan ABD =

Worked Solutions to Test Papers

108 x tan 42° ‘g7 42 = 0.900 (Given)

P 15 s
8
¥ 14
10
6

(a) From AXQY,

Ry= ZX
cos QXY = X7

(b) Using Pythagoras’ Theorem on AXQY,
XY*= X0+ Qv?
10° = 6* + QY?
QY’=10"- 6% =64

QY:x/a:Scm

© TR=0R-0Y pipgiisom
=15-8 “since PORS is a rectangle.
=7 cm T B
SR = PX + X0
=8+6
=14 cm
From ASYR,

YR
SR
7
14
1
2

1l

tan YSR

i}

S

tagf ==

12
B C
< N —

(a) Using Pythagoras’ Theorem on ADAC,
DC? = DA + AC?
17 = 82+ AC?
AC*=17" -8 =225
AC= 4225 =15 em

(b) From ADAC,

AC
DC
15
Y

cos AC‘D

It

1
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(©) - Teacher’s Tib :
" Since AABC is an isoscelcé A, A
the perpendicular from'A to ’

BC bisects BC at E.

EC=18+2=9cm

Using Pythagoras’ Theorem on AAEC,
AC?*= AE* + EC?

15° = AE* + 9

AE*=15"-9* =144

AE = {144 =12 cm

Area of AABC

Area of A= %x b xh

=1
= 2><18><12
=108 em?

From ADAB,
_ﬁ
BD
AB
18

cos ABD =

cos 46° =

AB = 18 X cos 46°
=18 x 0.695
=12.51 cm

x =AC—-AB

=20-12.51
=17.49 cm

cos 46° = 0.695 (Given).
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(a) From APRS,

~ PR
cos SPR = 5
cos 65° = PR
, 15
PR =15 X cos 65°  cos 65° = 0.42 (Given)
=15%x0.42
=63 cm
From APQR,
pr = 2R
tan QPR = 7
ol OR
tan 35° = 3
OR = 6.3 X tan 35°
=6.3x0.70 tan 35° = 0.70 (Given)
" =441 cm
(b) From APRT,
sin RPT = &L
PR
n 650 = KT
sin 65° = 23 | N
RT = 6.3 X sin 65° sin 65° = 0.91”’(Givcn)f
=63%x091
=5.733 cm
A
12
6 10
30°
B C 8 D 7 E
(a) From AABC,
0 AfiC = AC
sin ABC = B
in 300 = AC
sin 30° = o 7
AC =12 x sin 30° “sin 30° = 0.5 (Given)
=12%0.5
=6cm

Using Pythagoras’ Theorem on AACD,
AD=AC?*+ CD?

10* =6 + CD*

CD*=10"-6* =64

CD = 64 =8 cm

(b) From AACE,

sc - AC
tan AEC = CE
6

8 +7

15
=04 ,

AEC =tan™ 04 tan™ 0.4 = 21.8° (Given)
=21.8°

Worked Solutions to Test Papers




10. X

50

A Y A
From AXAB,
cos AXB = XA
XB
o XA
cos 52° = 30 -
XA =30Xcos 52°  cos 52° = 0.616 (Giyen)
=30x0.616 S h
= 18.48 cm
h=XY-XA
=50-18.48
= 31.52 cm

D
4.8
56° ] 629
B P 0 c
) 10 !
(iy From ADQC,
op = 2€
cos QCD = D
oo 2C
cos 62° = 13
Q0C = 4.8 X cos 62°
=2.253 cm
Using Pythagoras’ Theorem on ADQC,
DC*=DQ* + QC? e

4.8 =DpQ*+ 2253
DO? =48 -2253
=17.96

DQ = 41796

=4.238 cm
AP =DQ =4238 cm

Worked Solutions to Test Papers

From AABP,
tan ABP = %
tan 56° = %
B = e
=2.859 cm

AD=BC-BP-QC
=10 -2.859 — 2.253
= 4.888
= 4.89 cm (correct to 3 sig. fig.)

" Teacher’s Tip
-If the degree of accuracy is not stated in the question and
. ‘glf the answer is not exact, the answer should be given to
“three s1gn1ﬁcant figures. This means that all workmg
*. should be done in 4 51gn1flcant figures.
- Answers in degrees should be given to 1 dec1mal place

(ii) Area of trapezium ABCD
= % X (AD + BC) x AP

= l X (4.888 + 10) x 4.238

= 31 5 cm” (correct to 3 sig. fig.)

In the diagram, AR and PQ represent the two
positions of the ladder. APC represents the
vertical wall.

From AABC,
nABC = AC
sin ABC = 15
n4ge = AC
sin 46° = .3
AC =12.5 X sin 46°
=8.992 m
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From APQC,

sin PQC = %

20 = PC

sin 28° = 5.5

PC =12.5 x sin 28°
=5.868 m

x =AC-PC

= 8.992 — 5.868

=3.124

=~ 3.12 m (correct to 3 sig, fig.)

12, (a) P

(59339
18

o) R 5

(i) From APRS,
RS
PS

tan 33° = &
18

RS =18 X tan 33°
=11.69 ‘
~ 11.7 em (correct to 3 sig. fig.)

(if) From APQS,.

tan RPS =

ps = L5
tan QPS = S

tan (17° + 339 = 25
18
 0S =18 x tan 50°
=21.45 cm

OR =Q0S - RS
=21.45-11.69
=9.76 cm (correct to 3 sig. fig.)

(iii) Area of APQR

=-;—><QR><PS

=1
=2 X9.76x 18

= 87.8 em’ (correct to 3 sig. fig.)
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(i) Let X be a point on AB such that XD is
parallel to BC.
XD =BC=27m

AX =AB-DC
=54-41
=1.3m

From AXAD,

~n_ DX

tan XAD = o7

tan XAD = f—; =2.077
XAD = tan™ 2.077

= 64.29°

= 64.3° (correct to 1 d.p.)
BAD = XAD = 64.3°
(i) Using Pythagoras’ Theorem on AXAD,
AD? = AX* + XD?
=137+ 2.7
=8.98

AD = 8.98 ~3.00 m (correct to 3 sig. fig.)

13. A c

/D
X B 10 D

(a) From AAXB,

n ARE = 4B
sin AXB* = Ve
- cco _ AB
sin 55° = 3
AB =8 X sin 55°
=6.553 m

CD =AB = 6.55 m (correct to 3 sig. fig.)

Worked Solutions to Test Papers




(b) Using Pythagoras’ Theorem on AAXB,
AX*= AB* + BX? ,
8 =6553"+Bx?
BX?= 8" 6.553"
=21.058

BX = +21.058
=4.589 m

XD =XB + BD
=4.589 + 10
= 14.589 m

Using Pythagoras’ Theorem on ACXD
CX*= CD* + DX*

= 6.553" + 14.589

=255.78

CX = +/255.78
=15.99
= 16.0 m (correct to 3 sig. fig.)

(¢) From ACXD,

s

(b)

Each interior angle of
a regular hexagon
_(6-2) x 180°
=

For a n-sided polygon,
each interior angle

_ (n-2) x 180°

= " §

sin Xép = X2
XC
- 14,589
15.99
= 0.912 (correct to 3 sig. fig.)
14. (a) c
i
t
|
1
1
1
1
I
!
rl
230 m B Q
4 22° .
P
From ABAP,
sin BAp = B2
AB
sin 22° = B2
230
BP =230 X sin 22°
=86.16 m
From ACBQ,
incBg = €2
sin CBQ = T
sin 24° = £
250
CQ = 250 X sin 24°
=10L.7m
The vertical height of C
=BP + CQ
=86.16 + 101.7

=~ 188 m (correct to 3 sig. fig.)

Worked Solutions to Test Papers

= 120° For a hexagon, n = 6.

CBD = 120° + 2 =60°  Since AABC is isosceles,

From ABCD, BD bisccts ABC.
in CBD = D
sin CBD = BC
n 6o = D
sin 60° = 15
CD =12 X sin 60°
=10.39 cm
h=2xCD
=2 %1039
= 20.8 (correct to 3 sig. fig.)
15. (a) P A
statue
B
building
58°
D/ 529 @/ 30 '?C
) 65

In the diagram, AB represents the statue and BC
the building.

(i) From ABDC,

pe = BC
tan BDC = e
o BC
tan 52° = I
BC = 65 X tan 52°
= §3.20

= 83.2 m (correct to 3 sig. fig.)
*. the height of the building is 83.2 m.
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(ii) From AADC,

tan ADC = AC
DC
AC
tan 58° = —
an 5 T
AC = 65 X tan 58°
=104.0 m
Height of statue= AC - BC

=104.0 - 83.20
=20.8m (correct_to 3sig. fig.)

(iii) From AAQC,

AC
ocC
_ 1040
30
= 3.467
ADC = tan™ 3.467
= 73.9° (correct to 1 d.p.)

11

tan AQC

PA\Q - AQC =73.9° ‘éin'g'le‘ Of

angle of “elevation:
.. the angle of depression of the van from
the top of the statue is 73.9°.

® C
22.5°\ 74
24
° clock tower
a8/ Hl,
tree
22.5 r L
B D

In the diagram, AB represents the tree and CD

the clock tower.

From ACBD,

CD

‘BD

24

BD

24

tan 22.5°
=5794 m

AE=BD =5794m

From ACAE,

tan CBD =
tan 22.5° =

BD =

CE
AE

CE
57.94

CE = 5794 X tan 18.4°
=1927m

Height of tree= CD —~ CE
=24 -19.27
=~ 4,73 m (correct to 3 sig. fig.)

tan CAE =

tan 18.4° =

381

L.

Final Examination
Specimen Paper A: Part 1

(a) 8x = 3x
3x - 8x =0
x(3x-8)=0
x=0 or 3x-8=0
=22
x_23
(b) »*—4x - 15x - 30 Use &’ - b
=x(x* - 4) - 15(x + 2) =(a+b)a-b)

= x(x + 2)(x —2) — 15(x + 2) onx"—4.
= (x + 2)[x(x - 2) - 15] P odeg P
= (x + 2)(x* — 2x - 15)

=0+ 2)(x-2)
=(x+2x+3)x-5
(a) 3x3y - xy° Use a* - b*
x-9 2x—-6 = (a +b)a-Db)
onx*-9.-
— 3x3y - xy3 2 9 2 ;,’2
T(x+3)(x-3)  2(x-3) FTIEX- :
(x +3)x-3) (x-3) et =3
3x’y 2(x—=37 i 0 X by
= — 3 ange + to X by
(x +3)(+—=3) xy inverting the divisor.
. 6x?
yix +3)
4 1
b _
() 2x-5 2x2-Tx +5
_ 4 1
T 2x-5 (2x=-5)x-1)
_ Ax-1)-1
T @2x-5)x-1)
_ 4x-4-1
T @2x-5)x-1)
_ 4x -5
T @2x-5x-1)

Areaonmap . Teacher's Tip.-

73+90) |

Area of trapezium’ .

SRR SN a
‘== (a+ b)h
=%(11)(3) ».,.2 o s h
=16.5 cm® Sehesn oLk
) ' a, b = length of parallel sides

_ h=height -

1 cm represents 3 km.

1 em? represents (3 km)” = 9 km>.

. 16.5 cm® represents 16.5 X 9 = 148.5 km”.

.. the actual area of the plot of land is 148.5 km’,

two middle
numbers

1
0,1,2,2,2,3,3,4,7,8  Arrange the data in

ascending order first.
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