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OBJECTIVE TEST N
c.3- i N s

theretore he 1S a good 1ootballer. . yT =Yy tio Loindetmed
D. Joseph plays good football therefore expression y2 +4y-21
he is a Nigerian footballer. A 6.7 - B. 3,-6
o C. 3,7 p. '
6. On amap, 1 cm represents S km. Find the C _3ly
area on the map that represents 100 km’. 12. Given that 2x +y =7 and -y=>
A. 2cm’ B. 4om’ how much is 7x greater than 107
C. 8cm* D. 16cm’ A1 B. 3
c. 17 D. 17
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‘, ¢ Objectives
\ Juﬂezol
2 1
" simplify' 727 " %
| x+1 B, 221
) x(1-x)
| 3x+1 D. x—1
C -9 x(1-x)

ake s the subject of the relation:
M 2

=g+ —
P=ST Thr
m"p B _nr+m2
A §= 5 . 85=
nr+m mrp
nrp nrp
5= 5 D. s= .
mr+m nr+m

{5, Factorize: (2x + 3y)* — (x — 4y)?
A Bx-y)x+7y)
B. 3x+y)(2x—Ty)
C. (3x +y)(x — 7y)
D. Bx-y)(2x + 7y)

I6. The curved surface area of a cylinder,
5cm high, is 110 cm®. Find the radius of

itsbase. [Take 7 = _27_2]

A 26cm
C. 3.6cm

B. 3.5cm
D. 7.0cm

I%. The volume of a pyramid with height
IS cm is 90 cm’. If its base is a rectangle

With dimensions x cm by 6 cm, find the
valug of . :
A3

B. 5
C. 6 D. 8
I ' |

U \
\Y
Y
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In the diagram YW is a tangent to the
circle at X, |UV| = |VX|and ZVXW = 50°.
Find the value ~UXY.

A, 70° B. 80°
C. 105° D. 110°
19.
: - Q
13°
R 3 G
2575
T
F

In the diagram, ﬁ,a,ﬁ intersect at S
and PQ//RG. If £ SPQ=113° and
ZRST =22°, find £PSQ.

B. 45°
D. 89°

A, 22°
C. 67°

20.

In the diagram, O is the centre of the
circle, ZXOZ =(10m)°and ZXWZ =m°,
Calculate the value of m.

A. 30 B. 36
C. 40 D. 72
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21.

22.

23.

Kweku walked 8 m up a slope and was

3 m above the ground. If he walks

12 m further up the slope, how far above
the ground will he be?
A. 45m

C. 7.5m

B. 6.0m
D. 9.0m

2

S

T

In the diagram, TS is a tangent to the circle
at S. |PR|=|RS|and ZPQR=117°.
Calculate ZPST.

A. 54°
C. 34°

B. 44°
D. 27°

Q

48
U

60°

<

In the diagram PR//SVI/IWY, TX//QY,
ZPQT =48° and LTXW =60°.

X

Find ZTQU.
A. 120° B. 108°
C. 72° D. 60°

A straight line passes through the points
P(1,2) and Q(5, 8). Use this information
to answer questions 24 and 25.

June 2016 Ob]'ect:v
ey
24. Calculate the gradient of the |jpe PQ
3 5 :
A < B. 2
> 3
c 5 D. 3
2 3
25. Calculate the length PQ,
A. 4«/1_1 B. 41g
c. 217 D. 2033
26. ‘
T
Jem
-
U 1cm X Bem w

In the diagram, 7X is perpendicular to UW,
[UX| =1cmand |TX|=|W|=J§cm

Find ZUTW.
A. 135° B. 105°
C. 75° D. 60°

27. If cos 8 = x and sin 60° =x + 0.5,
0° <0 <90° find, correct to the nearest
degree, the value of 6.

A. 66° B. 67°

C. 68° D. 69°
Age (Years) | 13 | 14 | 15 [ 16 | 1V
Frequency 0| 24| 8] 513
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The table shows the ages of §tudents i:da
club. Use it to answer questions 28
29.

: 9
28. How many students are i the club’
A. 50 B. 55

C. 60 ~ D. 65
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- JoB :
% : edian age.
g Find e B. 14
7 A :3 D. 16
AR
|
3
HEALTH
70°_|EDUCATION
-
80°
CLOTHING/ FOOD

The figure is a pie chart which represents
the expenditure of a family in a year. If
the total income of the family was Le10,
§00,000.00, how much was spent on food?
A. Le 2,250,000.00

B. Le 2,700,000.00

C. Le 3,600,000.00

D. Le 4,500,000.00

31, A fair die is thrown two times. What is
the probability that the sum of the scores is
at least 10?

5 1
il B. -—
36 6
5 2
L. )
18 H. 3

3 The marks of eight students in a test are:

0,4,5,3,14, 13, 16 and 7. Find the
Tange,

A 16

B. 14
e D. 11
3
£ BGr= 1) =5 find
g 00 B. 3.67
| b7 D. 11.00
‘Q'A_Sphe

= \=0;Umer° of radius » cm has the same
- heigpg 435 4 cylinder of radius 3 cm and
M. Find the value of r-
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A 2 B. 2
3
C. 3 D. 6
35. Express 1975 correct to 2 significant
figures.
A. 20 B. 1900
C. 1980 D. 2000
36.
M s N (o)
Q 9cm P

In the diagram MOPQ is a trapezium with
QP//MO, MQ//NP, NO//OP, /QP/ =9 cm
and the height of triangle QNP = 6 cm.
Calculate the area of the trapezium.
A. 96 cm’ B. 90 cm’
C. 81cm? D. 27 cm’
37. The perimeter of a sector of a circle of
radius 21 cm is 64 cm. Find the angle of

the sector. [Take 7 = 2]

A. 70° B. 60°
c. 55° D. 42°
38.
U
M N
e

Determine M NN from the Venn

diagram.
A. {fg) B. {e}
C. {af g} D. {e f g}
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39. If 20(mod 9) 18 equivalent to y(mod 6),
find y.

A1 B. 2
C. 3 D. 4
. Lify: ~r) -t
40. Simphty: 2p2 _4zr .
A. 1 B. p-2r
2
_— D 2P
p-2r p-2r
41.
R

In diagram, O is the centre of the circle,
ZQPS =100°, ZPSQ =60° and
ZQOSR =80°. Calculate ZSQOR.

A. 20° B. 40°
C. 60° D. 80°

42. A bag contains 5 red and 4 blue identical
balls. If 2 balls are selected at random
from the bag, one after the other, with
replacement, find the probability that the
first is red and the second blue.

2
i B 3
9 18
~ 20 5
31 D. 5

A . .

June 2016 Ob; ectyg
A ]

43. The relation y = x* + 25 + & Passes gy,
t

the point (2, 0). Find the vajye of p ugh
A. -8 B. 4 k.
C. 4 D. 3
44. Find the next three terms of
0,1,%,2,3,5.8.... the S€Quency,
A. 13,19,23 B. 9
C. 11,15,19 D. 1‘31;3'34
45. Find the lower quartile of the distribyg;
illustrated by the cumulative ﬁ-equemmn
curve. y
A. 175 B. 190
C. 275 D. 280
700
g 600
§ 500
E 400
S
5 o ~
-
2 200
S
100 iE= =

5.5 10.5 15.5 20.5 25.5 30.5 35.5 40.5 455 50.5 853
UPPER CLASS BOUNDARY

46. The ratio of the exterior angle to the
interior angel of a regular polygon is L11
How many sides has the polygon?
A. 30 B. 24
C. 18 D. 12

47. Halima is n years old. Her brother's 38¢ ¥

5 years more than half of her age.

How old is her brother?

n
PR B. '2"5
s 2 n
s
c. 5-2 D. ¥
2
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Inthe diagram MN is a chord of a circle
KMN centre O and radius 10 cm. ‘
if ZMON = 140°, find, correct to the
nearest cm, the length of the chord MN.

A. 19cm B. 18cm

C. 17cm D. 12cm

June 2016 Objectives

49. An object is 6 m away from the base of a
‘mt?'SL 1f the angle of depression of the
- Object from the top of the mast is 50°, find,

the mast, l places, the height of

o 04 B. 783 m

c75lm ' D. 7.15m
) | o

" From the diagram, which of the following
s true?

m+n+p=180°

m+ n=180°

m=p+tn

n=m+p

caw»

513



I A N - ot =7

June 2016 Theory

2016 THEORY QUESTIONS
AND ANSWERS

Question 1
a) Simplify, without using mathematical

tables or calculator, -

b) If two numbers are selected at random,
one after the other, with replacement from
the set 4 = {5, 6, 7, 8, 9}, find the
probability of selecting at least one prime
number.

Solution

131
) ~34+

3 Ofll 725

ll_.l é
4 +

17 5‘
TELT

34-28+25
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Pairs containing at least one prime number
{(5,5),(5,6),(5,7), (5,8),(5,9),
(6,5),(6,7),(7,5),(7,6),(7,7),

(7, 8),(7,9),(8,5),(8,7), (9, 9),
(9, 7))

Probability of selecting at least one prime

number

16

25

June 201 Theor,

Question 2
a) Giventhatcos x=2,0° < x <90,
calculate, without uemg mathemg tic]
3tan x

table or calculator
28inx + 3cog x|

b)
. 49
\\ \\\
'
oS R
82\ R
P T \R““
In the diagram, PS is tangent to the circle
of centre O. If OS is a straight line and
ZTOR =82° ,findZRST.
Solution

3
a) cosx=-—
5

From the diagram,
y=+v52-3* =4
4 X 4
= tanx=-— and sinx=-—
3 5
3tan x
2sinx +3cosx
G
2( )+ l( )
4 5 20
LA S T
\ 17 17

5

& - L - R IR



. ngle OTR is isosceles since OT = OR
3, Tnd

g 180° —82°

i _ = =49°

4, LORT= 05 2 g

? 0TS = 90° (PT is a tangent at 7)

/RTS ~90° —49° =41°
# " T0R= 2£TQR

1
Zm]g:—;—ZTOR:—Z-xSZ" —41°

L
. JTRS = LOTR+ LOQR

I
: =49° +41° =90°

i
¥ considering triangle 7RS

| JRST + ZTRS + ZRTS =180°

|, JRTS =180° —(90° +41°)=49°

{2

anestion 3 .
{3) For what values of x is the expression
; 5

P +2x-8

i
f
i
i
:

not defined?

1) Three times the age of Felicia is four more
than the age of Asare. In three years, the
sum of their ages will be 30 years.

Find their present ages.

¥

.

For the expression not to be defined
xZ + 2x - 8 = 0

f; X 4+4x-2x-8=0

; (I+4)(x-2)=0

{ =dorx=2

| bi 13«“ Felicia’s age be x and Asare’s be y
B Y s (1) and

g tIty+3<30.......... @)

3 [!:rom(l)y=3x—4
£ g y=3x_ 4 into (2)
$ 343443230
55434)(:28 = x=7
o

T TXT-4=21-4=17

June 2016 Theory

:s&cna 18 7 years and Asare is 17 years

Question 4

If P, Q and R are sets such that n(P) = 20,

n(Q) =16, n(R) =21, n(PnQ)=17,

n(PmR)=8,n(QmR)=5 and

n(PNQONR)=3,

a) represent this information on a Venn
diagram

b) find:

i) n(PUQUR);

ii) the probability of ((P U Q)'NR).

Solution

a) Letx,yand z represent only P, Q and R
respectively i.e.
(RUQ)NP)=x; (PUR)NQ)=y
(PUQ)NR)=2z

Q(16)

R(21)

b) From the Venn diagram,
x+4+3+5=20 = x=8
y+4+3+2=16 = y=1
z4+54+3+2=21 = z=11

i) n(PuQUR)=8+4+3+5+7+2+“
=40

i) (PV O)NR)=z=11
~ xt 11
Probability of (P () NR) = o
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Question §
.—‘-..__._..-_._.._’__— ,__.]:j "

7 cm

30°

X

In the diagram WXYZ is a trapezium,
|XZ|=Tem, £ZYX =90°, LZZWX =60° -
and ZZXY =30°. Calculate, correct to

the nearest whole number, the area of
WXYZ.

Solution
Considering triangle ZYX

IZ"Y|,=_ 7’sin.3'0° ='3.‘5"

: 'o |ZY| iy
sin30 =T =

‘£>
From the diagram
. 7| s
cos60° =1—= = |ZY|=7cqs60l =3.5
= [WX|=35+35=Tcm- B

Area of WXYZ = Area of trapeznum

= -2—(sum of parallelsides) x height

516
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Area of WXYZ
—%(3.5+ 7)x 6.06 =31.815=32 cm?

Question 6
a) If p varies directly as fandp=96 when
¢t =4, find t when p = 150.

A farmer has 1 hectare of land. One half of
the land was used for planting oranges, %
of the remainder was used for planting
mangoes while plantain was planted on the

rest.
i) Express the area of land used for
mangoes as a fraction of that used for

b)

plantain.
ii) If a labourer was given a week to
weed the orange plantation and he
' - completes 1 of it on the first day, what
_ area, in square metres, was left?
v [Take 1 hectare— 10 OOOm]
| Soluuon _ l l .

p at’® = p= kt* , where k is a constant

Whenp=9.6,t=4

= 9.6=k(4)’ = k—gé—O 15

64
Substituting

= p=0.15

‘ ‘,I'Whenp= 150

:,_-'>,- 150=0, 15: 2 ~1ooo = 1= 10

_f‘_L.;tx the land
= Orange land = —'Z-x :
Remainder= x - lx=4x
Mango land =1xix=¢x
. s 1

Remaining land=1x -4 x=3%

Plantain land = -31 X



a ~ s

~ Land used for mangoes
) Tand used for plantain

b of orange plantation = 1 x 1 o

L 03 52710
i Area of land left

=_1.x——1—x=f2~x

2 10 3

=-§-x10000=4,000 m?

| Question 7
2)

TR S

: G
¥ » D
3 .f
Al 2
5 5“\1 > 4 E

F
Inthe diagram, ACE is a triangle, CF is a
straight line, BD//AE and |BC|=|CG|

if ZBCG =36°, Z/BAF =i, /GCD = j
and ZDEF =2 j, find the values of i and .

- An aeroplane flies from P to Q in 1 hour at
48peed of 120 km/min., where P and Q

- &€ on the paralle] of latitude 60° N. If the
~ oplane flies along this parallel of

- itude, caleulate, correct to three

. 8nificant figures, the difference in
: )Take o 3‘7;', radius of the earth = 6400

- m)

.*:ff'l.asgb"

o

5 i P
3 g”:mgh; CBG is isosceles triangle
22086 <1800

517
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180° - 36°

——— =720

2
= LCBG = £BAF =72°

£CBG =

BD//AE
i=72°
LCFE = LZACF + £CAF

(Exteriqr angle of a triangle is equal to the
sum of interior opposite angles

ZCFE =72° +36° =108°

Considering triangle CFE

J+108° +2,=180°
_72°

=2 =240
7773

b) Distance travelled along the parallel of

latitudes PQ =—2— x 277
360

But = Rcos 60° = 6400 cos 60 = 3200
IPQI = 4. x 27 x 3200
360

This distance travelled at a speed of
120 km/min in 1 hour (60 minutes)
Distance travelled

= speed x time

=120 km/min x 60 min = 7200 km

7200 = L x 2 %3200
360

_ 7200% 360

=128.9=129° (3s.
27 % 3200 (3s.8)

Question 8
a) Using ruler and a pair of compasses only,
construct quadrilateral, PORS, such that

|PQ| =8 cm, |SQ| =10.2¢m, |OR| = 7.5cm,

ZQPS =75° and PS // QR.
i) Draw locus, /,, of points equidistant

from SR and QOR;

ii) Draw locus, /; of points equidistant
from P and Q;

Measure |[TQ|, where T is the point of

intersection of /, and k.

b)

c)
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Solution

S|~

June 2016 Theory

Question 9
a) Copy and complete the table of values f,
the relation y = x* —=5x + 5 for -1 < x < 6 '

o[ T2 3 a5 e

PR

b) Using scales of 2 cm to represent 1 unit on
the x-axis and 2 cm to represent 2 units og

the y-axis, draw the graph of
y=x"—5x+5for -1 <x<6.

¢) Use the graph to find the:
i) minimum value of y;
ii) roots of ¥’ —5x+5=0;
iii) solution of ¥+ 2x+5=Tx+2.
|TQ|=5.20m
Solution
a) Completed table is shown below.
x -1 0 1 2 3 4 5 6
y 11 5 1 -1 -1 1 5 11
- 3
Eiaase : N alssssiii:
=F B e B I SN s ::E - ?
T T ] SEiganis H

¢) From the graph,
i) minimum value of y = ~1.3
i1) roots are x 1.4, 3.6

518
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iy ¥+ 2xH3=TxA2
72_.51‘-&-3‘—:0

-2=
@)

= )"2

From the graph,
= x=0.7,43

y=2

0

Qvegﬁon 10 P 4 N
shows the distribution of 40 students

The table
nac

jass according to their clubs and the
ding sectoral angles.

correspon

ﬂ‘ug’ No of Sectoral

j students angle
S |10 5
TCultural x (Ty)°
‘Literacy 14 (18x)°
‘Red Cross y 81°

g) Find the value of x and y.
b) Nustrate the data on a pie chart.
¢} Find the percentage of students who were
in the cultural club.

Solution
8) Number of students = 40
> 10+x+14+y=40

2 y=16-x.iiieiineens (1)
Also 90+ 7y +18x + 81 =360

I*v Ty+18x=189............... @)
- Putting (1) into 2

® 706 -x) +18x =189
7 112-7x418x =189

;‘F'°m(1)yzl6-7=9
K'-::’] and });:9

h e
if*’lural club=7x9=63°
- leracy club < 18x 7 = 126°

June 2016 Theory

e S ——

-

(‘} tural ¢ 4 . s \\!
A ural chib Debating cluby
Y i G

~._ 63]
( ~ 190
\ ________ rm—-

S
\ Literacy club \Red Cross clu %

\ /
e \ /
\‘\\_—_ .

c¢) Percentage of students who were on the
cultural club

. x100=17.5% OR
40

~~—

=—6—3—x 100=17.5%
360

Question 11

a) It was observed that the shadow of a
vertical pole was 6 m longer when the
angle of elevation of the sun was 30° than
when it was 60°. By means of a sketched
diagram, calculate, correct to twe decimal
places, the height of the pole.

b) The length of each non-parallel sides of a
trapezium is 18 m while the parallel sides
are 32 and 20 m long, respectively.
Calculate, correct to the nearest degree,
the angle which one of the non-parallel
sides makes with the shorter of the parallel
sides.

Solution

a)

h
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Let the height of the pole be A
From the diagram,

tan 60° .l
X

= R=xtan60® ....croreeeneennene )

Also tan30° =
x+6

= h=(x+6)tan30"............... )
Equating (1) and (2)
= xtan60° =(x+ 6)tan30°
= 1.7321x=0.5774x + 3.4641
3.4641
1.1547
From (1) h=3tan60° =52 m

=3m

= x=

b)
D 20m C
4
o
18 m 18m
x
A 6m E 20m —6m B
-— 32m
From the diagram,
6=90° +a

sina=£ = a=sin"(l)=l9.47°
18 3

= 6=90° +19.47° =109°

Question 12
The bearing of points X and Y from Z are 040°
and 300°, respectively. If/XY/=19.5km and
/YZ/ =11.5 km.
a) lllustrate the information in a diagram,
b) Calculate, correct to the nearest whole
number,
1) <ZZXY,
ii) |xz|;

520

Solution

a)
M|

Using the sine rule
sin100 _siné
19.5 115

in100
=T o< 114=0.5808

= sinf

= 6 =sin""(0.5808) = 36"

i) ZXYZ=180-(100+35.51)=4449°
Again using the sine rule
|xz| 195

sin44.49 sin100

> |Xz|= 193, sin44.49=14km

sin100

Question 13

a) A binary operation ® is defined on the st
of real numbers, R, by
m® n=mn—-n-2m, where

m,n e R.If 5®x =22, find the value of x.

b) Given that P(2, -3) is a vertex of a triangle
4

POR, Fé:@ and R'F=(_l),

i) find '
«) the coordinates of @ and X;

B [oR|

ii) If M is the midpoint of PR, findMC
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i ion
golv? p=mn—n—2

DM sy—x~2(5)=4x~10

S 5@

o

‘; Eut r\__10=22

gl
32_38

s o
O
o

A — (3), (-

£ =00 - OF

w3

— Point Qis O(5, —1)

—— — y *

RP=0OP-OR

-

— Point R is R(6, —2)

Compiled by ghstudents.com
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B) QR -OR-0Q

LS
= [GR= oy v =42

i) P(2,-3) and R(6,-2)

M=(2+6’ _3~2J=(4' 3
2 2 -

MQ =00 -OM
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3 8 NOV. 2016

OBJECTIVE TEST

1. In a group of people  who collecth
stamps (), coins (C) o beads (B) as therr
hobbies. 15 collected stamps, 5 collected
coins and 6 collected beads. Everyone who
collected coins also collected stamps. Five
people collected both stamps and beads and
two people collected all the three items.
Which of the following Venn diagrams
illustrates the given information?

A. [s15__B6| B.

2. Given that x is inversely proportional to y
and x =9 when y = 6, find x when y = 18.
A2 B.3
C.4 D.5

3. A car travels 245 km at a constant speed in
34 hours. How far does it travel in 90

minutes?
A. 47 km B. 70 km
C. 105 km D. 140 km

4. Find the product of 1101y, and 111.
A. 110101 11w B. 1011101y,
C. l 110011[wo D 101 1011(\“)

§. Correct 0.006586 {o three significant

figures.
A. 0.00658 B. 0.00659
C. 0.0066 D. 0.007

522
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6. If p = Musa is short, Jective

g = Musa is brilliant,
write, in symbolic form, the statemeny
“Musa is short but not brilliays »

A pvyq

C. pr-q

B.pv ~f

7. The simple interest on M80,000.0g
5 years 3 months is ¥10,500,00, A¢ Who:
rate per annum was the interest charged? a
A.2.4% B.2.5% '
C.33% D. 359

8.1fx—y= I and 5x =2y =1, evaluate (r+)

A.-3 B.-1
C.1 D.3
a-m .
9.1f T = , find a in terms of T and .
1+am
T
kp=— Bg=1t"
1-Tm [+Tm
T- .
a= e D.a=T¢m
1+Tm 1-Tm
10. Solve: 2(x—1)>3(1-2x)+5.

A x>10 B.x>1
C.x>-1 D.x>-10
11. If -2-+z=l d c=3§, find the value

3 b ¢ 4
of b.
A 15 B. 24
c? D.-5
5

12. A box containing 12 plates and 6 cuP*
costs GH¢156.00. Another box contamm%
12 plates and 18 cups of the same type
costs GH¢228.00. Find the cost of, 9 plé(l)leb‘
A. GH¢70.00 B. GHQSO.OOO
C. GH¢90.00 D. GH¢100.00
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N
: : 7~ 6x—x7
1, Fac 10“ L
1’ A (x - 7)( 1-x) B.(x-1Dx-7 18. A straight line which divides one or more
C. (vt (1 - x) D. (x - D(x+7) 'mﬁsdand angles into two equal parts is
called a
g4, The volume of a cone with base radiyg 2 transversal. B. divisor.
i 4 cm is 201 cm’®. Calculate, correct to the ". tangent, D. bisector.
- pearest ‘whole number, the height of the 19
conc. i '
(Taken= 51
A 10cm B.11cm
C.12¢cm D.13cm

(5. In the diagram, MP is a diameter of the

circle centre O. OR is a chord which is
perpendlculaf to the diameter at N. If 1%

IOR|= 4.8 cmand|MN|=3.2cm,

calculate the radius of the circle.

In the diagram, £ WZY =32°,
2 YXW =23° ¢+ ZWX is aright angle

Q and ZZYX = m. Find the value of m.
A. 135° B. 145°
3 20m E . C.154° D. 165°
i 20. In the diagram, PR// VS, IQU|=|QT I and
ZUQT=10°.
R Find 2 PQU.
N 0
A.07cm B.2.0cm g R
C.25cm D.3.0cm =00
16. The total surface area of a cube is 24 cm?.
What is the volume of the cube? R
A 8cm? B. 24 cm’ v U T S
C. 64 cm? D. 486 cn®
A, 55° B. 65°
17 Th floor is ' D. 84
¢ perimeter of a rectangular 110 C. 70° -
26 m. Its length is x m. Find the area of
- thefloor in n”. ‘
S Ax(x+13) B. x(x - 13)
C (13 -x) D. x(26 - X)
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1.

In the diagram,a: b:c=4:3:2.

£ )

Find (a - o)".
A 20° B. 40°
C. 60° D. 80°
?:‘):
5
(x-3)°
L M

The diagram shows a triangle inscribed in
a circle of centre 0. If ZLNM =(x+15)°

ey - and ZNLM =(x-5)°, find the value of x.

B. 40°
D. 50°

A 35°
C. 45°

In the diagram, O is the centre of the circle
POR. ZRPQ = 73° and £ POQ = 62°.
Calculate 2 RQO.
A 11°
e 1P

B. 14°
D.31°

524
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24. What is the equation of the |ine0bj€cﬁ”e’
passes through the points PQ3 5;/h1°h
O(-1,3)? $ 7 and
A2y-x-7=0 B.2y-

v * y + X - l =
Cy-2-5=0 D.2y+xa7=g

25. The equation of a line is ~3x + y=
is the gradient of the line? - Wiy
A3 R
C-l D;]3

26.

‘0

PK_/Q
In the diagram, PQR is a triangle inscribed
in a circle of centre O. If IPQ| =12em

and O, the centre of the circle, is 5 om
from PQ, calculate, correct to the nearest

degree, ZPRQ.
A.25° B. 50°
C.75° D. 100°

27, Sammy. moved, from point M, 6 km due

west to point K and then 6 km on a bearing
of 300° to point L. What is the bearing of
LfomM?, .- o0 o
A.300° - vl B8

C. 2P rmnss oy i DI

28. If cosx = —}— 0° < x<90°, evaluate
V2

2tan x + \/5 sin x. §
A3 B. '2+-‘/§"

£
C.2 D 1+%
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' 29, Find ttl:; ggﬁgﬂ{gl;mgﬁ ng the letter T 34. Express a log y b = x in index form.
m X
fml B _]_ A. a’ =b* B. y =ab
A-:]— ‘ 6 C. yx____ba D. yb__:ax
1
C % D. 5 35. Solve: 2% =(.25
A.x=—-l% B'xz—%
The table gives the distribution of marks ¢ x=2 D x=14
& obtained by 2 number of pupils in a class 3 : 2
test. o s
(ks JO1]2 3 T4Ts 36. Simplify: ()? + (5.
 [Frequency | 4 7 |12 |18 |11 |8 A.% B.%
Find the mode of the distribution. C.13 D. 4%

A 3 B.5 C. 8 D. 18
37. The sum of the interior angles of a polygon

31, In a class of 45 students, 28 offer is three times the sum of its exterior
Chemistry and 25 Biology. If each of the angles. How many sides has the polygon?
students offers at least one subject, what | A4 B6 C8 D.I2
is the probability that a student chosen at
oiie from the class offers; Chemistry 38. Find the values of x for which ————— 4
only? x'-2x-3

" 28 B 3 is undefined.
" 45 "9 A -land-3 B.1and3
4 17 C.land-3 D.-1and3
C. ~ D. —
9 45 NG}

39. If —2(1 —/2)? is expressed in the form
32.Find the range of these fractions: z

e a+b2,find (a +b)
rrs™3 ' |
1 5 3 A. -33 B.—3
1 1 ‘
N 1 C.} D, g
6 B. : :
! 1 =
C.s D.3 q0.1 2 = 2x3 » find x.
X
.__2, ll B. - 2, 2
3. The following are arranged in order of size: A 2 2 y
Y~2,y+2, 4,2y + 18, If the median C.2-3 D.2-13
*quals the mean, find the value of y.
A.-5 B.-4
€-3 D.-2
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41. Pvaluate 6 36(mod 9)
A3 B. 4

PRIRS

k.3 D.6

42, The n™ term of a sequence is n-n-2.
Find the sum of the first and third terms.

A, -2 B.2
4 D.6

43. The total surface area of a solid cylinder is
484 cn’. 1f its base has a diameter of 14

em. find its height. [Take 7= 272 ]

A.dcm B.6cm
£ 7em D.8cm

44. The ratio of the length-to the width of a
rectangle is 5 : 4. If its perimeter is 54 cm,

find the length.
A.30cm B.24 cm
C.18cm D.15cm

45, Use the cumulative frequency curve to
estimate the 80" percentile.

T
1
I
8 -
AL
g is
H
3 swege ar
AT
1
I
14
L. 3
- or
t
-
RaBR008T B3 nsnn
i I
a paaua sount pASY
3 8 T
TN 99 580318
T 0
-y 444 414
Hat4 4 44414
TN E
it i
THIT R
4 BREHA Bt 7
yeane £8f 1
"J e “*
el 4 !
i i
T 1
WA
A 2
{ P Y I ) -
fh < 'h ? N h m ; i’ g
n ih 2 oo n b b

526

A.30.5 B 00 Jectyg
C.295 D. 29:0
i :m‘, ~9n’
46. Simplify: ~-—————,
Him=3n)
Am+3n) B 4(im-3p

A.
C

(3
(4m—3n)

A=

D. 4(3m +3p)

47. The bar chart shows the marks distributiq
of students in an English test Wh;
percentage of the students scored betwe;n
35 and 50 marks?

B. 60%
D. 662%

A. 551%
C.65%

48. In the figure, O is the centre of the circle
SRP, /ROS =110°and ZORP is 2 night

angle. Find the value of x.

\)
0
110 /
x° | /
Q R
A.70 B. 53
C. 40 D.33
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50. The diagram is a graph of the relation
Y =x - 5x + 4. Find the range of values
of x for which y decreases as » increases.

Peette Moo g e N
RIS TN $é I daeal
=i I S
HE 1 1 "lf“w:' R
et 14603 (VRS (20001 1 1) VORI O 1 V6
=
sl 4
ol
=i
FRadi
o .
1 1
ey =
i i
= ; i
— .4—2.—1 2Hiss - !
s R eeeas, ? "3
Y|V L il 74111 S1SNE] B AT IS Jgaii s
i} I8 1 o) PR e T
25 = PRSEIE 13eem T e 12 =5 E ree Pe il
LAl i o ' ot
= ,,.‘_f | ‘1 A VIS E3VS EVERY ) AN | TUERY VY 1IN
Ak 4 U0 38 11 91 4 POSRTEY I ESSA) I VUOOEY N VRN S04 11900 IO

A -1<x<1 B.-1<x<253
C. 1<x<4 D.25<x<6
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QUESTIONS AND ANSWERS

Question 1
e Ix+]l 3+4x <l
a) Solve: A 7
, 1 2 1 ,
b) i) Given thatt —+—="7, express y 1in

Xy z
terms of x and z.

ii) If x =5 and z = 10, find the value of y,

feaving the answer as a mixed number.

Solution
Ix+1 3+4x
- <.
V7 3

Multiplying through by 12 gives:
33x+1)-4(3+4x)<12
9x+3-12-16x<12
Ox—16x<12-3+12

-Tx<2l

-Tx _ 21

Bl Tl
-7 -1
x2~3

TN -
y z x y Xz
= 2xz=y(x-2)

) 2xz
Ly=—

x-z
i) y= 6%

Question 2

A man bought 250 oranges for D 1,000.00. He
kept 20% of the oranges for himself, sold 115
at D 6.50 each and the rest at D 5.00 each.
Calculate his percentage profit.

528
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Solution
He kept 20% of the oranges

20
So T(;O/ 250 = 50 oranges were kept

Thus 25050 = 200 oranges are left

He sold 115 at D 6.50 each

This implies (115 x D 6.50) = D 747,50 gqje
Remainder = (200 — 115) oranges = 85 0£an ?
He sold the rest at D 5.00 each .
= 85 x D 5.00=D 425.00 sales

Total sales = D 747.50 + D 425.00=D 1,172.59
Profit = (Sales) — (Cost) =D 1,172.50 - D1 000
Hence Profit = D 172.50 ’

Profit

Cost

So percentage roﬁt=17?'50
percentage PO ™" 1000

x100%

Percentage profit =

x100%

. Percentage profit = 17.25%

Question 3

In the diagram, PQ is a tangent to the circle at
Z.1f PQ/WY, £ WZY =120°, £ XY =,

LWYZ=yands YZQ=1x, find the value of:

a) m; b) x.
Solution
a) Opposite angles of a cyclic quadrilateral add

up to 180° (i.e. they are supplementary)
So £ WZY +£ WXY =180°

m+120° = 180° om=60
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- /" In the di S
Sl PQ, (alternate angles) whi he diagram, PQ, UR anq’ IS are P(’l‘;‘
y=x ) ich are on the same horizontal ground.
. ¢ angles in alternate segments are 1PQ| =10 B
Sine® "Wy = x A =10m, |UR=4m and |TS| =8 m.
equ;120°= 180° If the angles of elevation of P and T from U
g +120°0=180° = 2x=60° are 51° and 20° respectively, find, correct to
I ~30° 2 d§01mal places, the:
X a) distance between Q and S;
- estion 4 b) angle of depression of S from U.
| H

tains five blue, three red and two

4 box con .

~ white identical balls. If 2 balls are selected at S)o -lr“ht::o;iv en di be miodified

| : l1agram can be modiiied as
qndom, one after the other with replacement, follows: gt :

fom the box, find the probability of selecting:
5) two blue or two red balls; R
b) one red and one white ball.

6m
Solution 0
g) Total number of balls=5+3+2=10 4m

probability of selecting a blue ball = P(B) = %
Probability of selecting a white ball=P(W)= %

. loP|
s i From the diagram, tan51°=.1—
Probability of selecting a red ball = P(B) = 2 lou]
P(two blue or two red balls) _ |oP| 6
[P(B) x P(B)] + [P(R) x P(R)] OVl == s = 48587 m
3 3 5 3 17
z(ﬁxfa) w (Ia X E) ~50 0.34 Also from the diagram, tan20° = :—%
b) P(one red and one white ball) - |4U|= 47| __ 4 _ 10,9899
( 2) (3 2)_3 3 tan20°  tan20
Sl—Xx— SUSIICY Pl [ [ S
10 10 ’{10 8 10) 50 50 Now |RS|=|4U|=10.989 m

Also |OR|=|0U|=10.989 m
|0S|=|OR|+|RS| =>|0S| = 4.859 +10.989
-.|0S|=15.85 m (2 d.p)

- Mone red and one white ball) =% = 0.12

b) Let @ be the angle of depression of § from
U, as shown in the following figure:

Dt 10989 m !
4m
n (%)
3 10.989 m S
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AS

From the diagram,  tan@= “R’:S'

. e P
tan (= ﬁ)j989 0=tan (10.989)

- @=tan"'(0.364)= 20.00°
Hence angle of depression of S from Uis
20.00°.

Question 6

a) If 2° + 2" =48, find the value of x.

b) A worker is given a tax-free allowance of
GH¢$5.000.00 and he pays 20 pesewas in the
Ghana cedi as tax on the rest of his income.
If his net income is GH¢21,000.00,
calculate the:

i) taxable income;
ii) income tax.

Solution
a) Method 1
¥+ 20D =48 =2 42" %27 =48

X

Y g
2" +2"x1=48 =2 +—2--48

P+h=a8 | 2D)=%
2°(3)=96 =2'= -932
2'=32 =2=2°
Lx=5

Method 2

X

274 20 =48 =>2’+-2£-|-=48
Multiplying through by 2 gives:

22) + 35) = 248)

22)+2°=%  =2'Q2+1)=9%

zx(3):96 =$2x= —3*

530
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b) Let the gross income (or gross salary) = ,
Now Income tax = %)%(x ~5,000)

But Net salary = (Gross salary) - (
21,000 = x——lz—(;)a(x-s,ooo)

21,000 = x - 0.2(x - 5000)
21,000=x-0.2x + 1,000
21,000 - 1,000 = 0.8x

= 20000 _ 25,000

SoX

i) Taxable income
= (Gross salary) — (Tax-free income)
= 25,000 - 5,000 = GH¢ 20,000.00

v 20 20
if) Income tax=—-{x-5,000) = —
) 100 (F~5000) = 1x 20000

». Income tax = GH¢4,000.00

Question 7

a) Solve: 3 logio2 —2logi3 =1+ logm(%)

b) An engineer walked round a cylindrical
petrol container 8 m high once, keeping 2
constant distance of 1 m from the container.
If he walked with a speed of 3 km/hr for
3 minutes, calculate, correct to the nearest
whole number, the:

i) radius of the container;
ii) volume of the container.

[Taken= 2

Solution

a) 3 logio 2 - 2logio3 = 1+ logm(%)
logio 2° - logio 3* = logwl0 * logyo | ~ 108w ¥
logio 8 ~ logi 9= logiol0+0- log X

Wow
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8 10 8x =90
s
90 x=4

*T'8
; f':”% ::11.25

i) The information can be illustrated on a

b) diagram as follows:

T '—_’_—-—‘F\

3x1000 5

Sp00d=3kn'l/hl'= mm/s= —6- m/s

Time =3 minutes =3 x60s=180s
Distance covered by the engineer

=S|xedxti1m=§x180=150m

Let r =radius of the cylindrical container;
From the diagram, radius of circle = (r+1)m,
. Circumference of the circle

=2z(r+1)=2x272(r+1)=%(r+1)

But circumference of the circle = Distance
covered by the engineer

So i74'(""4-1)=150
44(r+1)=7x]50
] 44!':]([5

4r + 44 =1050

.-.r=%‘;=22.86

H
{ "M r=23m (to the nearest whole number)
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ii) Volume of container

=r’h = —252— x22.86% x 8 =13,139.144 cm’
~. Volume of cylinder = 13,139 m*

Question 8
An aeroplane flies at an average speed of
950 knvhr from town P (Lat. 40° S, Long.
29.5° W) due east to town Q and then due
south to town R. If the distance from O to R
along their common longitude is 4,500 km and
the whole journey took 11 hours, calculate,
~correct to one decimal place, the:
a) longitude of o;
b) latitude of R.
[Take radius of the earth = 6,400 km,
- w=3.142) '

Solution
a) The following diagram is an illustration of
the situation:

|PO|=950x (11-4.73684)
IPQ|=5950 km

5950=—3-’6f—0x2x3,142x6400xcos 40°

69.526 — 29.5°
‘Longitude of O =x =40.0 °E

)’
b) 4500 =——x2x3.142x 64
) o x 6400
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445000 - 460

24 142« 6400

Pt A s A ROH
{ atqude ot 6y Hip 4TS

/ J
Y 10 74

fhpention
oy Uieinige rader and s pan of compinkes only,

ponatinet o

1 gl A1 1rof eide 7 em and shide it

ay ettle topiss irough the vertices of the
e

by U the constuction,  caleulate the
perimeter of e eiele,

Solution

iy (1) and (1)

(onstruct hine I'i/l‘ T em. Construet (wo

perpendicalr lines to meet line AB; through A

and 1 Using o radis of 7 em and with 4 and

1w centren, draw two ares (o cut the two

pu;umluul,u lines respectively, Label - the
it of intersection of the ares and - the

|n ppendicutar biseetors as Cand D,

Wit 11 s the centre, biseet ZABC and with €
wa the centre, hiseet #BCD. Locate the point
of intersection of the two angle bisectors and
fabel 1 s 0. With € as the centre, draw i
cncle theough A4, B, Cand D,

Ihie congtruction s as Tollows:
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by loch - Sem o Radws of cieele gy g,
i

Perimeter of circle

dmre 2y )/) o5 AN 4y o,

Question 10
n) Copy and complete the lullowmy table yf
values for the relation y = ¢ 24

; ) 1‘0]
£ x5 8.

IR RSREEH

b Using scales of 2 em to 1 unit on the x-axi
and 2 ¢m 1o 2 units on the y-axis, draw the
graph of the relation y = ¥’ - 20§ fyr

Jexgs,

¢) On the same axcs, draw the graph of
peda ]}

d) Using the graphs, find the coordinates of the
points of intersection,

Solution

n) The glvcn curve is: et - 2
When x < 3,y ( 3y ( 35 ()
When x =2, y= (-2) = 2(-2)-§
When ,rv(),y (()) 20) S 5
When x = Ly =(1)* -2(1)- 5=
When x =2,y (2 2(2)- 5+ ‘
When x = 4,y = (4)* - 2(4) -5 =

The complete tble of values is as follows:

RN IR EARIEEEE
via s el sy (W

b) The graph is as follows:
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¥ 3
RIS ;:
=" k_}

N1t BiiGE s i1t -
Pt : 344
TR -

¢For y=2x-3, whenx=0,y=-3
So the point (0, —3) lies on the line.

| 3
 Wheny=0,0=2x-3 giving us x=-2—-1_5

~ Sothe point (1.5, 0) lies on the line.

f The line has been drawn on the graph in (b).
’ d) From the graph, the points of intersection

- are: (<04,-38) or (4.4,5.6)

Question 11
i) Given that sin x = &, where 0° <X <90°,
evalugte S X 08
cosx + tan X
b
X 0
240°
55 km
315°¢
P
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[l;hc diagram shows the position of three points

» Qand X on a hoiizvntal plane. The bearing
of P from Q) is 240° and that of Y from P is

315°.0f |Pgl =36 km, and [PX] = 55km
calculate, correct to one decimal place,

i) [oxt;

ii) the bearing of O from X.

Solution
a) Sinx = 1 isillustrated on the following
diagram:

2
1
a
From Pythagoras theorem,
a2+12=22 :>az=4—l=3:>a=‘/§
From the figure, cosx=a="
2 2
|
Also, tanx=—=—
a 3
sin X COS.X —%X-‘Zzz %\/5 3
= = =3-03
cosc+tanxy 3,1 - 10
275 W

b) Let ZPXQ=06 as shown in the following
dia

ram.

i) Applying the cosine rule, we have
]QX|2 _ 362 + 552 - 2(55)36)cos 105°
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JOX| = 4321 +1024.923 = 5345923

jQx] = V5345923 = 73.Tkm

i) Applying the sine rule, we have
) 31158 ysin 10:
36 _ 7B Gy p- 30D 4756

snf sinl05° 73.1158
. =sin"1(0.4756) = 28.398°

Hence the bearing of Q from X
=180 —(45+6) =180 (45 +28.398) =106.6°

Question 12
a) Using a scale of 2 cm to 2 units on each

axis, draw, on a sheet of graph paper, two
perpendicular axes Ox and Oy for
-10<x<10and-12<y<12.

b) Draw on this graph, indicating the
coordinates of all vertices:

i) quadrilateral ABCD with vertices A(-5, —4),
B(2,-1), C(0, 3) and D(-8, 4);

ii) the image A;BiCiDi of ABCD under a
translation by the vector (_Z) where

A-—>A1,B—->Bl, C—- C1,D-—>D1;
iii) the image A:B:C2D: of ABCD under an
enlargement from the origin with a scale

factor —-;-, where 4 — 4, B = By
C—-* Cz, D == Dz. L

¢) Find the equation of AD.

Solution
a) Refer to the graph.

b) (i) and (ii)
We have been given the following:
A(-5,-4), B(2,-1), C(0,3) and D (-3, 4);

()4
LIl
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4(“ ~12) and D(-8, 4) Solution
Uf“ﬂ dient of line 4, D is: a) The frcqucnm dlstnbutmn mblc is as follows:
-12-4_-16_-8 * 4
=308 6 3 R —
Equation of line 4,D is: _;__wg__
\/ﬂg:_—ﬁ =3y+36=-8x-16 ZI
32 3 4| 11
:h>3y+8x+52=0 ?T
6] 10 |
2 f
| [=50]

¥ 3
b) i) The mean is x—zj “00

Yrooso

ii) Method 1
' The standard deviation is:
il  Sib i lm
:.M EEeaI 15 i B i H
RESSE S [158 LERE] I CHEE ;ﬁ:‘.
paase it fpls B5 "*‘ 1 pidi i3 sy r
i | GRS I [ i 1 B iR Rl ] -
gl i 7] ; - t bl fogs T B ,é WL i ’T f
s HE & win oem (38 (iew (RS R RiE i SO
i i = i o 1 s S e i i == 1 2 2 4
SEami 2| 5 0 | 20
54 i lBg iimin ifii it il : 5 B s
The bar chart represents the outcome when a 4] 1 0 S iZ\
die is rolled a number of times. 5 9 |05 ,
3 Use the bar chart to construct a frequency 6| 10 60 | 360 ‘
distribution table; 2| D a=200 Z il =904
b) Use the frequency table to calculate the: ~50
i) mean; R R .

ii) § ion.
’ F0dard deviation of the distributi The standard devmtmn is

Zf\ Z f\] ) um.» L “60

N 50\ 50 !

= S b,

= 5=V18.08~16 = v2.08 = 1 414
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1. Express 0.0000407, correct to 2 significant
figures.
A 00
C. 0.000041

JUNE 2017
OBJECTIVE TEST

B. 0.00004
D. 0.000407

2. If x varies inversely as y and y varies
directly as z, what is the relationship
between x and y.

A xaz B.xal
Z
2 |
C.xaz D.xu—2
z
1 3
3. Evaluate 31 j"l;l
3 3
ALY B. 4
C.% D.%
Fig. 1
@ 0 1 2 3 4
0 0 1 2 3 4
1 1 2 3 4 0
2 2 3 4 0 1
3 3 4 0 1 2
4 4 0 1 2 3
Fig. 2
® 0 l 2 3 4
0 0 0 0 0 0
1 0 | 2 3 4
2 0 2 4 1 3
3 0 3 1 4 2
4 0 4 3 2 1
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4. Fig. 1 and Fig. 2 are the additio
multiplication tables respecti\,eln a
modulo 5. Use these tableg {q soly
equation (n ®4)+3 = 0(mod 5). Ve the

Al B.)
c.3 5

5. The ages of Tunde and Ola are
1: 2. If the ratio of Ola’s age to
is 4: 5, what is the ratio of T
Musa’s age?
A.1:4
C. 2:5

in the ratio

B.1:5
D.5:2

6.1f M ={x:3<x<8}and N={x:8<x<in
which of the following is true? ;

L8eMnN

II. 8e MUN

. MNN=¢

A. Tl only B. I'and II only
C.landIllonly D.I andIn

7. Given that a=log 7and b=lg2, express

log 35 in terms of a and b.
A a+b+l B. ab-1
C.a-b+1 D. b-a+l

8.1fx=% and y=-6 evaluate xy-<
A0 B. 5
C.8 ' D.9
9. Solve the equation & +1=3.
A.
C.

B.

wiw wip—
wnle @Dk

10. A sum of N 18,100.00 was shared among N
boys and 4 girls with each boy taking
N 20.00 more than each girl. Find a boy's

share.
A. N 1,820.00 B.N 2003(38
C.N2,020.00 D. N 2,040.

.iefliVe’
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4 0f'7’1'2 +33x-10 s

¢ factor
i'°fn7r+g B. x-?
f" 71_2 D X‘*S
1 Sofve ~ded(3x-2)<d
y $<x<3 B. -$<x<!
c-§ex<s D.~g<x<t
3. simplify 3x=(P =)= (r~p)
A 2x-TF B. 2x+r
D. ZX‘zp—r

C 4x-r

(4, An arc of a circle of radius 7.5 cm is
7.5 cm long. Find, correct to the nearest
degree, the angle which the arc subtends at

the centre of the circle. [Take 7 = .272]

A 29° B. 57°
C. 65° D. 115°

15. Water flows out of a pipe at a rate of
40rcm® per second into an empty
cylindrical container of base radius 4 cm.
Find the height of water in the container
after 4 seconds.

A 10cm

C.16cm

B.14cm
D.20cm

| 16. The dimensions of a water tank are 13 cm,
10 cm and 70 cm. If it is half-filled with
water, calculate the volume of water in
litres.

A.4.55 litres
C.8.10 litres

B. 7.50 litres
D. 9.55 litres

{0 u the total surface area of a solid
bemisphere s equal to its volume, find
the radiyg,
A. 3.0 cm

: B.4.5cm
C.50cm

D.9.0cm
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18. Which of the following 15 true about
paralielograms”?
A. Opposite angles are supplementary.
B. Opposite angles are complementary.

C. Opposite angles are equal
D. Opposite angles are reflex angles

19. The diagram shows a circle with centre O
If ZSTR = 29° and LRST = 46°
calculate the value of £ STO.

A 12° B. 15°
C. 29° D. 34°
20.
R
P
X Y

Not drawn to scale

In the diagram, XY is a straight line.

Z POX= £ POQ and £ ROY = 2 QOR.
Find the value of £ POQ + £ ROY.

A. 60° B. 90°

C. 100° D. 120°
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21.

Not drawn fo scale

The diagram shows a circle with centre O.
If £ZYW=33° find ZZWX.

A. 33° B. 57°

C. 90° D. 100°

22. In the diagram, PQ and PS are tangents to
the circle centre O. If ZPSQ =
/SPQ = n and ZSQR = 33°, find the

value of (m + n).

R
m B »O
%)
n
P ¢
Not drawn to scale

A. 103° B. 123°
C.133° D. 143°

23. Calculate the gradient (slope) of the line
joining points (-1, 1)and (2, -2)

A. -1 B.
C.1 D. 1

1
2

538

24, ]f P(Z %) and Q(2 2 31'6 pmms i(’(.‘!;ve
graph, calculate the length PQ, n
A. 6 units

B Su e
C. 4 units nits

D.2 unitg

25. A bearing of 3207 expressed as
bearing is " COMmpass
AN 50° W

C.N50°E W

26. Given that c0s30° =sin60° =33 , .

2
sin 30° = cos 60° =l, evaluate 2080 -1
1-tan30°"
A A3-2 B.2-43
C.\3 D.-2

27. A stationary boat is observed from a height
of 100 m. If the horizontal distance between
the observer and the boat is 80 m, calculate
correct to two decimal places, the angle of
depression of the boat from the point of
observation.
A. 36.87°
C. 51.34°

B. 39.70°
D. 53.13°

28. The average age of a group of 25 girls is 10
years. If one girl, aged 12 years and 4
months joins the group, find, correct to
one decimal place, the new average age of

the group.
A.10.1 years
C. 8.7 years

B. 9.3 years
D. 8.3 years
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&
| 2%

N, OF FTOEMLS
1B NH : b

b passes

L/
’ FAILURES

l
;
/]
l

The bar chart shows the statistics of the
mmber of passes and failures in ap
samination in a school from 2001 to 2004.
' What is the ratio of the total number of passes
1o the total number of failures?
- A60:13

C.5:1

B.10:3
D.40:13

Maks [0 [1]2[3]4]5
frequency | 7 | 4 |18 [12] 8 |11

The table gives the distribution of marks
biained by a number of pupils in a class test.

Use this information to answer questions 30
and 31.

£ ing the median of the distribution.

‘ B.3

4% i) D. 1
41 Fing the first quartile.

A 10 B. 1.5

i €20 D.2.5

N,

Ciﬁ‘ﬁ. class of 45 students, 28 offer
{ UMIStry and 25 offers Biology. If each

1 sty N
Hident offers at least one of the two
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subjects, calculate the probability that a
student selected at random from the class
offers Chemistry only.
Al B
$ D.

O~ Ol

33. In what number base was the addition
I +nn =100, where n > 0, done?

A n-1 B.n

C.n+1 D.n+1]
34. Simplify v2(V6 +2v2)-243.

A4 B. V3+4

C. 42 D. 4/3+4

35. Three exterior angles of a polygon are 30°.
40° and 60°. If the remaining exterior
angles are 46° each, name the polygon.

A. Decagon B. Nonagon
C. Octagon D. Hexagon

36. In the diagram, NQJITS, £RTS = 50° and
ZPRT=100°. Find the value of ZNPR.

N
P
T
1000
A
R
S
0
Not drawn to scale
A. 110° B. 130°
C. 140° D. 150°

u:btw bq?
ab(aTl;)w

B. b - &2

D.ab’ - g3

37. Simplity the expression

A d* - b
C. &b~ ab?
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38. Find the 6™ term of the sequence:

2.7 4
3\ 15‘]5."’-'-!1!.A
| |
A - Y
3 B. 5
C D. |

39. The diagonal of a square is 60 cm.
Calculate its perimeter.
A. 2042
C.9042

B. 4042
D. 1202

40. The roots of a quadratic equation are — 4

and £. Find the equation.
A6F-x+2=0
B.6xX-x-2=0
C6r+x-2=0
D.6x+x+2=0

41. Make x the subject of the relation

12

A.x=—6—+1—2— B x=—
d* y 2d* -y

12

C x=2-2d —
y 2d°+y

42. Consider the statements:
p: Itis hot.
g: It is raining
Which of the following symbols correctly
represents the statement?
“[t is raining if and only if it is cold™?

A p~yg B.g&p

C.~pe~q D.g&~p
43. Given that ¢ =27", find 2**" in terms of £,

A3 B. %.

G5 D. 2.

540

44,

45.

46.

47.

48.
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68°
2x

Not drawn to scale

m X

Find the value of m in the diagram
AT2° B. 68°

C. 44 D. 34

Two bottles are drawn with replacement
from a crate containing 8 Coke, 12 Fanta
and 4 Sprite Dbottles. What is the
bability that the first is Coke and the

pro
second is not Coke?
1 B l
he 12 6
2 3
C' -§ D. -8‘

If the simple interest on a certain amount
of money saved in a bank for 5 years at

21 % per annum is ¥ 500.00, calculate the

total amount due after 6 years at the same
rate.

A. N 2,500.00

B. ¥ 2,600.00

C.N4,500.00

D. N 4,600.00

Calculate the variance of 2, 3, 3, 4,5,5,3.
7,7 and 9.
A.22
C.4.0

B.34
D.42

A circular pond of radius 4 m has 3 path of
width 2.5 m round it. Find, correct 10

2 decimal places, the area of the path.
[Taken = £

A.7.83 m? B.32.29m
C. 50.29 m’ D. 82.50
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m;'he graph of y = ax* + bx + ¢ is shown i 50.

4 " the diagram. Find the minimum value of y.
2 0 \
R 7

2. B.-2.1
C-' 23 D.-25

: 1Y s R DR L W A

:_ : oo g e Th TR Rondhes (1 P eI AR e P
e =¥ R i O i '“;‘"T:,??JI_'
Jane B BRI AENL i B i 1= :_‘L
] B e e In the diagram, RP is a diameter of the circle
i W I WEH KDGHISH 0 S R g RSP, RP i duced d7Si
i A AR ' 1S produced to T and 7§ is a tangent
i— e | i i iy to the circle at S, If <PRS = 24°, calculate the
s F S SIS Dt value of <STR.
H AR NN 8 IRV | I i
T S U BT 0 ey A. 24 B. 42°

1580 (0 O D 4 ! AN i THH

=11 N ;ﬁj i i "‘_H i C. 48 D. 66°
e =8 ‘..; e i;: = —4] JT x

v iy I -1 Kl R ‘,, e
T;,, l ! ] i | ! = (; '
T T 1 T i ¥ &

i T i B ) ]

L LA B A o R

1 S o ) G S I | R

541
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JUNE 2017 THEORY
QUESTIONS AND ANSWERS

Question 1

a) Given that log ¥ = 1.3010 and

x
log o v =1.6021 find logm‘/;

b) A man bought some shirts for GH ¢720.00.
If each shirt was GH ¢ 2.00 cheaper, he
would have received 4 more shirts.
Calculate the number of shirts bought.

Solution

X )V 1 X
a) lognoJ: 210810("] Z—logmL_)
y y 2 y
x 1
-'-bglo\li =E[]°glox“°gm}’]

But log,, x=1.3010 andlog,, y=1.6021

og,, \g =%Ki.3010]—(1.6021)]

logo \/% = 1.6505 —0.80105

- 1ogy JE —2.8495=-2+0.8495=-1.1505
y

Method 2

og,, \/-;- =l\(i.3010}—(1.6021)}
y 2
- %(3.6989) ) %(Zn 1.6989) =(i+ 0.8495)

~log,, \/%=i.8495=—1.1505

b) Let the number of shirts bought = n
- Cost of n shirts = GH ¢720.00

542

.. Cost per shit m cedis = 0

= -

n

If 4 more shirts had been rece;
total shirts would have been =‘ ‘;efathen N
Hence if each shirt was GH ¢ 2.00 che

we can obtain the following equatiop: \
720 . 720 '

s, PO S

n n+4

Expressing the left-hand-side a5 Common
denominator gives:

720-2n m

n n+4
Cross-multiplying gives:
(720-2n)(n+4) =720n
Expanding gives:
720n+2,800~2n* ~8n="T720n
2,800-2n> -8n=0
2n* +8n-2,880=0
n* +4n-1440=0
n’ +40n—36n-1440=0
n(n+40)-36(n+40)=0
(n+40)(n-36)=0
Either n =36 or n=-40
Since n cannot be negative, it implies that

n = 36. Hence the number of shirts bought
is 36.

Question 2

1
a) If sin30° = % cos45°=— and

2

tan60° = /3, without using Mathematical
tables or calculator, simplify
sin 30° +cos45°

tan 60°

b) Three interior angles of a polygon are lgg .
each. If the other interior angles are 1 o
each, find the number of sides of tne

polygon.

June 017 The oy
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tion o |
Sdsh300+cos45°=‘z‘+\fz =;+:/%f\25
‘ 8) tan60° \/5 \/5
=k BB
e R R
2 st — =
T3 6 6 p

bLetn = the number of sides of the polygon.
The total for the three interior angles each
ving a value of160° will be 3x160°

 The number of interior angles remaining
 pecomes: 71—3

Since the other interior angles are 12(° each,
the total for the other interior angles becomes:
(n-3)x 120°

Hence the sum of all the interior angles of the
given polygon is:

I=(3x160°)+[(n—3)x120°] ................ 1)
Now the sum of the interior angles of a

polygon is given by the expression:
T=180°X (71— 2) - ++vvvenn R )

from equations (1) and (2), we have:

(x160°) +[(n —3) x120°] = 180° x (n-2)
80°+120°7-360° = 180°5 — 360°

80°+120°n =180°n

80° = 60°n

hr
Sothe number of sides of the polygon is 8.

June 2017 Theory

Question 3
P
O
%
4 /65
P @
' R

In the diagram, ZPQR = ZPSQ=90°,
PS|=9 cm, ISR|=16 cm, and IS0 =x cm
Find:

a) the value of x.

b) ZORS, correct to the nearest degree.

9 [PQ)

Solution
a) Finding x
Let ZORS =6 as shown in the following
diagram.
P

%@
< &
1 %
e
R

X
tn B
=16

Using the properties of similar triangles,
x 16

97 |
Cross-multiplying gives:
X' =14

Sx=v14 =12 cm
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b) Finding ZORS
x 12

tan9=-l—6=lﬂ6*

12 .
=ta -1 ..):3687
R (16,

- 98=37 (correct to the nearest degrec)
Hence ZQRS =37°

¢) Finding the length of PQ

p

12

Y
Applying Pythagoras theorem to the figure,
92 +12* =|PQf 81+144=|PQf

|PO|=+/81+144
.'.|PQ|=\/E§ =15cm

Question 4

a) A trader purchased 10 dozen eggs at
N300.00 per dozen. On getting to his shop,
he found that 20 eggs were broken. How
much did he sell the remaining eggs if he
made a profit of 10 %.

b) Thirty-five coloured balls were shared
among four teams such that one team takes

all the red balls. If the remainder is shared

to the other teams in the ratio 4 : 3 : 2 and
the smallest share was 6 balls, how many
red balls were there?

544
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a) Cost price of eggs =300x10 =3 000
Let x = selling price of the remaini’n "
Profit = (Selling price) - (Cost pricg o
Profit = x- 3,000 )

Profit percent = Profit x100 v,
Cost
x-3000
- x100 %
but Profit percent = 10 %
x-3000
10% = 100 ¢
"= 000 107
3000 x 10 = (x-3000)x100
30=x-3000
- x=30+3000=3300

Hence selling price of the remaining eggs is
N 3,300.00

. Profit percent =

b) Letr = Number of red balls
After all the red balls are taken by one
team,
Number of balls remaining=35-r
Ratio for sharing remaining balls is 4.3:2
Total ratio is4+3+2=9
Total ratio of 9 — 35— balls

~.Smallest ratio of 2 - % x (35-r)balls
But the smallest share was 6 balls

9
.'.-;-x(35—r)=6 35—r=6x5
35-r=21 nr=8
So there were 8 red balls.
Question 5

that Mensah will pass 2
an Economics tests are
probability

a) The probabilities
Mathematics and
3 and § respectively. If the prob "
that he passes at least one of the subjects 1
&, what is the probability that he passes

both subjects?
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i a class of 30 students, 25 offer
; ‘:i offer Physics and each studen(

3i0|ogy~
Wfers at
prefect g
celected ~ fromthe class. whay s the
MY ~ s

: ility that she offers one subiec

i probability th ubject only,

¥ tion s
i s;»{l: t P(M)= Probability that he pasges Math

p(£)= Probability that he passes
economics

pN=3: PE)=%i P(EUM) =1

PEVM)=P(E) +P(M)-P(E A )

| LMENM)=PE)+ POM) - P(E L py)

345_21
REAM)=3+5-3

18+15-14
 PEAM)=
PENM) %

19
Hence P(ENM) = 2*4

The probability that he passes both subjects

= 19
=37

tlLet U= {students in class}
B = {students who offer Biology}
P = {students who offer Physics}
X = number offering both one subject
The Venn diagram is as follows:

[825) P(30)
25-x
o auy=39
(25-x)+x+(21 =x)=30
46-x =3
c k=16

y SRV
3 *Umber that offered only one subject

514 (2] =)
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Probability that she offers one subject only
N‘,“Pt}?f_ﬂ? at offered only one subject

Number of Students m class
4 7

T 22 v 2 () 7
30 15 i

Question ¢

A publisher prints 30,000 copies of a book at

GHE2.00 each and sold them for GH( 2.76
eac.h. The publisher agrees to pay 10 % of the
selling price for the firt 6,000 copies sold and

124% of the selling price for all copies sold

in excess of 6,000. If 25,380 copies of the
book were sold,

a) calculate, correct to the
the:
i) total amount recejved by the author;

ii) net profit the publisher makes after he
has paid the author.

b) find, correct to one decimal place, the

publisher’s net profit as a percentage of the
author’s total receipt.

nearest Ghana Cedi,

Solution
a) Royalties for the first 6,000 copies
= ﬂ X2.76x 6,000
100
= GHC1,656.00
Now the remaining copies = 25,380 - 6,000
.. The remaining copies = 19,380

Royalties for the remaining copies
1

= 12_5 x2.76 x 19,380
100

=B 276x19380
200

= GH6,686.10
i) Total amount received by the author
= (Royalties for the first 6,000 copies) +
(Royalties for the remaining copies)
= (GHE 1,656.00 + GHE 6,686.10
= GHE 8,342.10

booo
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i1) Printing cost
= (Number of copies of the book)
(Cost of each book)
= 30,000 x GHE2.00 = GHE 60,000

Amount received after selling
25.380 copies = 2.76 x 25.380

=GH¢70,048.80

Total expenditure incurred by publisher

= Printing cost + Amount paid to the author
= 60,000 + 8,342.10

=GH¢68,342.10

ii) Net profit the publisher makes after paying
the author
= (Amount received) — (Total expenditure)
=70,048.80 — 68342.10 =GH¢1,706.70

b) The publisher’s net profit as a percentage of
the author’s total profit

_ Net profit X 100%
Author' s receipt

170670 o co
=y X100 =205%

Question 7
A bag of food aid is released from an

acroplane when it is 1000 m above a military
camp. The height h metres, of the bag above
the camp at time f seconds is given by the

relation =100 -5¢*.
a) Copy and complete the following table for

the relation k=100 - 502

(s) [011]|3] 5 719 11 |13

15

" h(m) 875 395

{

|}

b) Using a scale of 2 cm to 2 seconds on the
t—axis and 2 cm to 1000 m on the h - axis,
draw a graph of the relation /=100 - 512
for 0<t<15.
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¢) Use the graph to find, correct to gpe d”.The"’}'
place, the: FCig|

i) time the bag takes to reach (he ground

ii) time the bag takes to drop
e P through y,,

iii) height of the bag above the ¢4
falling for 7.5 scconds. mp after

Solution

a) h=100 -5¢*

When ¢ =0, h=1000 -5x0% =100
When ¢ =1, h=1000 - 5x1> =995

When £ =3, h=1000 -5x3* =955

When ¢ =7, h=1000 —5x7* =755

When ¢ =9, h=1000 -5x9% =595

When ¢ =13, h=1000 —5x13% =155

'The complete table is as follows:

h(m) 1000 995 955 | 875 | 755 | 595 | 395 | 155 | 1%

b) The following is the graph:

h/m
*
100 i ‘Tﬁﬁﬂy 1..._ ;‘ 1 ll’L»_A j.' il ‘”?& "‘f:
90 .. ;;uu.. : * + ‘? I"’"'"’ B

B0fE=E

00 e

Py s e

400FEE
300

2001

l()ﬁ,?r

00




gune &7 time the bag takes to reach the groung
4i) The be obtained by locating where the
can e cuts the horizontal axis. From the
;‘r‘;;h, the required time is 14,2 seconds.

]S %Ogom the graph, the required time it
(akes the bag to drop through the first
650 m i 11.4 seconds.

if)

i) From the graph, the height of the bag
" agbove the camp after falling for
7.5 seconds is 720 m.

Not drawn to scale

In the diagram, ZRQS =40°, |RT|= |PT|
and ZRMS = y. Find the value of ¥.

b) XY is a tangent to a circle LMN at the point
M. XLN is a straight line. ZNXM =34° and
LNMY = 65°,

1) Mustrate the information in a diagram.
i) Find the value of:

o) ZMLYX:
B) ZLNM .

Solution
IS < £RrQS = 400 because the angles
2:3: by chord RS on the circumference are the

"fRTS:

i ZRPT + /PRT
Ty

=ZPRT
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= ZRIS = /PRT + /PRT = /RTS = 2x ZPRT

SdPRp =S85 A

- =20°
2 2
Consider AMQR as follows:

The exterior angle of AMOQR is:
y=40°+20° 5y =60°
(Note that ZMRQ is the same as £PRT)

b) i) The following is the illustration of the
given information:

N

L
x L34°

M Y

ii) o) Finding 2M1Y

ZMLN = ZNMY  (ie angles in alternate segments)
" ZMLN = 65°

ZMIN + ZMLX =180° (angles on astraight Iine )
“ ZMLX =180°~ ZMLN =180°-65° =1]5°

B) Finding ZLNM
Method 1
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The cxteriot angle of AYMN is given by
65°=234"+a b g = 80 34° =31°

- ZINM =31°

Method 2
ZXMN =180°- /NMY =180°--05° = 115°

But ZXMN+ JNXM + ZXNM =180°
1150 +34°+ LXNM = 180°

— /XNM =180° -1 15842 =31°

- /LNM =31° since it is the same as

ZXNM

Question 9
a) If T=WP[M* ~(M - S)*], express M in
rerms of T, W, P and §.

b) A point X is between two towers
7P and QW and are all on the same

horizontal ground. The angles of elevation
of the tops T and Q from X are
62° and 48° respectively. TP =100 m
and PW =80 m.

i) Hlustrate the information in a diagram.

ii) Calculate, correct to the nearest metre,

iQH'].

Solution
) If T=HPM? ~(M ~S)"]

r=0p|M* n(M? - 2MS +52”
8

7=l -’ 2&/5—52}

7= w/’( IS - 52 | =7 = 2075 - Wps’

mel
e ile

WPMS =T + WPS’ o
£ )IS'
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b) 1) The illustration of the infc,rmaﬁon”heory
18 3

follows:

| 0

100m

F 62°N/\48°
P X “J:W
- 80m

Hiace o

i) tan62° = .k =|PX|=

[
«|PX|=53.17m
|| =80 —|PX| =80 -53.17 = 26 83
[o¥]
26.83
iQW| =29.80 m=~30m (nearest metre)

100 g

ane° 1580

tan48° = =|0W|=126.83x tandg°

Question 10
a) If (x—1)log o4 =xlog 916, without using
Mathematical tables or calculator, find the

value of v.
b)

Not drawn to scale

XZ is a chord which 1§
ndicular distanc®
point I
4 e,

In the diagram,
12 cm long. If the perpe
from the midpoint of the chord toa
on the circumference of the circle 18
calculate, correct to one decimal place. the
perimeter of the sector OXZF.

| Take 1]

#
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jution
f;(x,])log,o4=xbgm 16

g 10 4570 =log 16" =40 6
g = 4> = (x=1) =2y
,_1=2x—‘X Sx=-]

Letr= radius of the circle
x = distance from O to the centre of the

circ]C

6

Using Pythagoras theorem, x* + 62 = 2 -=(1)
but r=x+4-————————__ -2
Substituting equation (2) into equation (1)
gives:
P +6% =(x+4)°
¥+6" =x +8x+16 =8x=20
20

Lx=—=25
8

From equation (2),
r=x+4=25+4=6.5cm
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Angle subtended at the centre of the circle
=20 =2x67.38°=134.76°

Length of arc X7 = L?’f]f.o X 2
360°

134.76°

= Length of arc XZ = =
360°

x2x7x6.5
“.Length of arc XZ =15.2942 ¢m

Using the figure,

Perimeter of the sector OXZY,
=6.5cm+6.5cm+ 15.2942 cm
=28.2942 cm ~ 28.3 cm (1 d.p)

Question 11

' The distribution of marks scored by some
‘students in a test is as follows:

| Marks 1 2 3 4 5

- Number

of
students

P2 | p-1|2p-3 | p+d | 3p+4

a) If the mean mark is 35, find the value of

p.
b) Find the:
i) interquartile range.
ii) probability of selecting a student who
scored at least 4 marks in the test.
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x 1 .
“Number of | T L
students pt2 p-1
Ra pt2 2p-2
¥ 28p-13 _
a) Mea :'2_;/_’{_:__1_7____:3_2% 28p B:ﬂ
Y/ 8p-2 gp-2 22

Cross-multiplying gives: 2(28p-13)=718p~ 2)
— 616 p—286 =568 p—142 — 616 p—568 p =—142 + 286

= 48p =144 p=3
b)i) In order to find the interquartile range, if) Students who scored at least 4 marks
we can re-construct the given table as =7+5=12
follows: -, P(selecting a student who scored at least 4)
sTiTz (31415 | _12_8 o5
= 22 11
f 15123 715 /=
Question 12
a) The operation * i defined on the set of real
=8p-2=8x3-2=22
Lf=8p numbers, R by: x*y=£—+—z,x, vekR.
; 22 i : SN
Lower quartile==—=—"7% 5.5™ observation , 5
4 4 i) Evaluate LLED
By inspection using the table, the 5.5" —y ,
observation corresponds to 2. Hence the lower i) If 8+ y =83, find the value oty
quartile is 2. )
3 3x22 b)In A4BC, 4B 4) and 4C LS\
n , - 4( = s
Upper quartile = _%Z_f_ = _XT 6 ‘8"
= 16.5" observation If P is the midpoint of AB, express CF @3
column vector. '
By inspection using the table, the 16.5"
observation corresponds to 4. Hence the lower Solution .
- quartile is 4. ' x+y 1 3:11
‘ a)i) x*y=—"7" =3*8377
Inter-quartile range 2 .
= (Upper quartile) — (Lower quartile) R e
=4-2=2 L3ETT 0
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" y x4y
| i . = ¥
é‘ :f"," N4 9 &
gop I3 A . -
L X RS E EET
‘ 7 - 4
o &
’ 7“4/ ‘ﬂ /4/ (f; 7;?
: Y J
”
" «/
34 yai-=flag s
/é/ bl 7 4

b g 0

fram the diagram,
(P CAYAP = e,

bt CA = AC = - ( '

Aso, AP =S AB- (

From equation (1),

(’l""(,’/“/’/)"( 4-( r;‘.( 3 2

8 ) 13 8+3
c:'/".,( 3
/1

uestion 13

1 Using sompleting the square method, solve,
; “mrect o two decimal places, the equation

W sy .0

Mlnvc,n that M . (l 4 . N " \] and
4 3 no,

MN.. [ ] find the matrix N,

1
i
|
|
|
|
|
l
l
E 2
F
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Solation

2.2 €. . - P P
2} 3y bR § % 3y -5y y 2

1!’1 !}115 =7 tr (( AT ﬁ‘r? “"(
a1 vide ‘};r(;g_hﬁ* k

as f(:ﬂ(;; L 3

& ’? ‘3"", A
1 4i & the ~oefficrent of Vi

£ may

3y 5}‘ 2 i -5 ‘ ::-
poie - o d i Baral b 3
% 3 2 7 ;

We can now add the square of half of the
coefficient of y to both sides of the equation
as follows:

SUCIR e N o Y e I 0

d 37 V6 3 16
..../},74—..5.};4.‘/:_?.‘;:_1_
37176 ) 36

Factorizing this result gives the following
(_z‘-z ! Y
%) =5 Y78 V%
5 1 5.1
S y=—% [— ==+
I e
Hence either y = 2—+~ =1
Ory=~5--—l~=z=067
6 3

1 2Ym «x
MN =
4 3\n y

MN m+2n  x+2y W
=\ =
4x+3yp)

dm+3n

2 l}
But MN:(3 4
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‘ m+2n  x+2y | _ 2 1
“\am+3n 4x+3y j 4
We can now equate the corresponding
compo

m+2n=2-==-" (1

4m+3n=3 (2)
x+2y=1 A)
4x+3y=4 ©)
(1) x3: 3m+6n=6---rmcrmmmm ()
(2) x2: 8m+6n=6-=rrem-=m= (6)
(6) -(5): Sm=0 =>m=0

nents to obtain the following equations:

552

. : June 29
Put m =0 into (2) gives: 0+2n=?) v Theoy,

(3) x3: 3x+6y=Fommmmsenmmans 0] sl
4) x2: Bx+6y=B-omremmea. (8)
(8) - (7): 5x=5 =S x={

Put x =1 into (3) gives: 1+2y=1 :,_,
We can now put the values of m = n}:l

x =1 and y = 0 into the matrix N=("’ x}

hy
Hence N= 01 X
1 0
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By NOV. 2017
4 OBJECTIVE TEST
| m \[—fg-\/—ﬁ+\/z§ = pV3, fing the
F

vah‘l: of p. B. 5

g D. 7

t 4897 to three significant figures.
00 C. 4898
B. 4899

D. 4800

1, The actual mass of a textbook ig 756 g. A
" sudent measured the mass as 77.0 g. Find,
correct to one decimal place, the

percentage
error in the measurement,

A14% B.19%
C25% D.29%

{. Kwame borrowed GHg 300.00. He repaid
the loan with six equal installments of
GHC55.00. How much interest did he pay?
A.GHZ 3.00 B. GHZ 30.00
C.GHZ33.00 D. GHE 330.00

5. Which of the following statements i a
proposition?
A. Good morning sir
B.Is she okay?
C.0h my Gog
tis raining

b Write down the 5t term o

the sequence
123,2,3,4,3 4 50,

A13ig s B. 14, 15, 16
G516, 17 D.16,17, 18
i

£

10243, 4 4520= 1135, find the value of n.
A B.7

C D.9

i«given that ¢ — 3

and b=4 | find the value
: of 302b & 9ab2

553

Nov. 2017 Objectives

A 30

B. 25
C.-17 D. -30
9. Find r in terms of g. 5 and ¢ in the equation:
1
-4,
roos
S~ S+t
A r=—"1 B. r=—nu
2g 2q
C.ra—2__ D.r=-2"
st-2gq st+2q
10. If (x- y) is one of the factors of
Xy-ys—y 4 xs, find the other factor.
A. (y—s) B. (s-y)
C. (y+s) D. (s-x)
-2 oY » find z when x =2 g
X=z z-y
y=3
A2 B. 2
C.} D. 4

‘s

12. Given that x ¢ {integers}, find the solution
set of the inequality: 5y 4 422x+10
A .m4-3,22) B.{1.2,3,...]
{
.

C. {2} D. {234,
0

il
Ty

M 6 cm

Not drawn to scale

13, In the diageam, |PM| = 10 ¢m, |
and LMNP = £NP() = 9(°. Calculate

=0 ¢m
ENQ‘
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A. 642 em
C. 842 em

B 10 cm
D. 10\/2 cm

14. An empty container with rectangular base
is 50 cm long and 24 cm wide. If 36 liters
of water is poured into the container, how
high would the water level rise?

A.32cm B.30cm

C.10cm D3cm

15. The diameter of the base of a cone is 8 cm
and its height is 3 cm. Calculate the curved

surface area of the cone. [Taken= %2- ]
A. 62.86cm’ B. 75.43 cm’
C. 12571 cm® D. 201.10 cm?

16. The interior angle of a regular polygon of n
sides is 120° what is the value of n?
A36 B.24
C.12 D.6

17. In the figure, MO// PQ,|NP|=|PO)
/MNP =4a° and ZQPO =a’ find the

value of a.
A. 36 B. 30
C. 25 D. 20
B 0
a
4q° v
M N 0
Not drawn to scale

18, In the figure, PQ is a tangent to the circle
LMR at R if LM is a diameter and
<RLM = 35° calculate the value of x
A.75° B. 65° C.55° D.45°
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Q 70bjecnves

Y%

Not drawn to scale

19. In the diagram, O is the centre of the cir
POR is a diameter and 2PQS = 37°
What is ZSPR?

cle,

R
()
R
/
'a
Not drawn to scale
A. 147° B.127°
C.55° D.37°

20. In the diagram, <PQT= 150°, |07 = |05}
PQ // UT, QR // TS and ZSQT is a right
angle. Find the value of <POR

Not drawn to scale

A.35°
C. 105°
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‘2 4, The gradient of a straight line which

passes
through the point (~2,3) is 2 Fing i1
equi\tiOﬂ- '
A'.":2X—7 B y=2x‘*l
C- .‘/-::2,\"{"1 D'y:2x+7

22. In the diagram AOPQ is drawp i the
Cartesian plane (x — y plane),

A
RO

|
0(0,0) 2

> X
0(6,0)
Find, in square units, the area of the triangle
A6 B. 12
C.14 D.21

23. Evaluate sin 210° + cos 210°

1+43

A 5. V2
2 2
g3 p,-1f3
2 2
24,
V4
Y
W 43° ly

I the diagram, Y is the midpoint of XZ,
CYWX = 43° and LYWZ = m, Find, correct to
one decimal place, the value of m.

A 18.8° B.23.8°

C.47 ¢° D. 61.8°
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25. From the top of a cliff 90 m high, the angle
of depression of a boat on the sea is 36.2°.
Calculate, correct to one decimal place, the
distance of the boat from the cliff.

A. 659m B.111.5m

C.123.0m D. 132.4m
26. The pie chart shows the distribution of
the means by which students travelled to
school at the beginning of the term.
What is the angle of the sector that

represents the students who travelled by
motor-cycle?

/‘.\\»‘
Taxil
\%o \Train
( MOtOTE/\/\T‘:\\96° (.
cycle <7 |
156° /
W
A. 63° B.72°
C.78° D. 990

27. A fair die is thrown once. Find
probability of obtaining a 3, 4 or 5

\ 1
m‘ B.—

the

!
C. 5 D.

LI b @2

28. What is the upper quartile of the
following distribution?
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T
'

IR "’n
i O 1

CUMULATIVE FREQUENCY

29. The mean of ten numbers is 9.5. If the
mean of eight of them is 8.2, find the
mean of the remaining two.
A 13
C. 142

B.2.9
D. 14.7

30. Given that m varies inversely as the cube
root of n and n = 64 when m = 3, find m

when n=38.
A.6 B.9
C.36 D. 42

3.IfX=1{1,3,52and Y={1,2,6,7, 8}
are subsets of the universal set U = {1, 2,
3, .....,, 10}, find the number of elements in

(XVY).

A.3 B.4

C.5 D.6
32. Find the value of 8 + 6(mod 5)

Al B.2

C.3 D. 4

Nov. 2017 op;. ..
33~ SOlve 2y? —y-1= 0 Oble('flves
A. 2, "‘I B_ ,,,‘ I

2

| —

C.~ly-3 D.1,-

58]

09—

Use the graph to answer question 3.

sl

253
+H

34. Find the equation of the graph.
Ay=2+x-12
B.y=22+5x-12
C.y=22+6x-9
D.y=22+7x-12

logv243-log27
log8!

35. Evaluate:

B.

QO | W

A.

N

1
C. D.1-2-

Sl W

36. The sum and ratio of two numbers ar¢ 84

and —;— respectively. By how much is the

larger number greater than the smaller
number?
A 12 B. 13 C.l4 D. 13
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1 Factorise: 3ax +y — 3x —ay
A (a+DBx=»)  B.(a-1)3x-y)
C @~ NBx+)) D@+ 1)(3x+y)

18, TWO parallel chords, with lengths 12 ¢m

" and 16 cm, lie on opposite sides of the
centre of a circle of radius 10 cm,
Calculate the distance between the chords

A l4cm B.20 cm
C.28cm D.48 cm
39.
R
5
Q@
0 =,
P

Not drawn to scale

In the diagram, RQ and PQ are tangents to
the circle centre O and ZPQR = 80°.

Calculate the reflex ZPOR.
A. 160° B. 200°
C. 260° D. 310°

Find the value of the angle marked y in the
diagram,
A, 120°
- C.60°

B. 90°
D. 30°
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41. The table shows the distribution of the
height of plants in a nursery.

Height 2 [3 [4 [5 |6

Frequency 2 4 1|5 3 1

Find the percentage of plants with heights

above the modal height.
A.20% B.26%%
C.331% D. 40%

42. The base of a pyramid is a square. If the
height and volume are 9 cm and 192 cm’
respectively, find the length of the base.
A.9cm B.8cm
C.7cm D.6cm

43. The standard deviation of a given set of
numbers is 15. What is the variance of the
numbers?
A.3.87
C. 205

B.30
D. 225

44, The probability that a seed planted on a
piece of farmland will germinate is 3

Find the probability that if 3 seeds are
planted on the farmland, none of them will

germinate.
A 8 B ._9__
125 125
27 3
C.— D~
125
45.1f (0.25) =32, find the value of x
5 5 3
A. E E
3 5
= D.-=
= 2
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8. Given that N 49,500.00 was shared in the 49. Find the least value og x for which the
| . 2-x-x
ratio % 1 ; : how much was the smallest expression Py equals zero,
2 h
share? A.2 B.1 C.-1 D3
A N8 250.00 B. N9, 000.00
C. N 24, 750.00 D. N 27, 000.00 50.
Y Z
0
130° V

l
T

If ZVWX=110°, find ZWxzZ

A. 110° B. 100°
D.55°

47. Calculate the value of the angle marked p
in the diagram. : o
A 15° B. 30° G 83
C.35° D. 40°

48. PORS is a trapezium such that
|PQ=10 cm, [P§=16cm and
ISR|=16 cm. If QR is perpendicular to
PQ . calculate the area of the trapezium.

A.78 cm’ B. 80 cm?
C.104 cm® D.130 cm?
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{  NOV.2017 THEORY 90 TISY 00
QUESTIONS AND ANSWERS 00" 100
guestion 1 =20700120, 1% - 20,000.00
2443 _2-2 90 115
)lephf)’ " \/—3 Ty Hence cost price = x = GHg 20,000. 00
) Mr. Kofi sold a machine and made a profit Method 2
of 15 %. The buyer later sold it to Mr. Nana L e ) _
4 a loss of 10 %. If Mr. Nana paid et ic())s(; price = x and selling price = y
GH¢20,700.00 for the machine, how much x=_1_1.5.}i

did Mr. Kofi buy it?
y=20,700= 5% y

=100y - 2,070,000 =10y

Solution
a)£i£ f2-2 90y = 2,070,000
‘E ‘/— 2,070,000 _ 23,000
f f ~/_ \/— 100y _100x23000 000
2J' +3 2- 2f 115 115
Hence cost price = x = GH¢ 20,000.00
(2‘/— 3+ 3) (2 — 20 Question 2
6 a)
_4J§+6-6+6J§___4J§+6ﬁ
& j_ - X
Arbrg
m 30°
b) Method 1 0" 2cm R S
Let cost price = x
Profitis 15 % Not drawn to scale
Hence the selling price corresponds to . ' |
R :2 ’ = 9
100%+15% _115¢ In the dlagram,d i ]PR’CT::-PQR 90",
100% 100 éRg.P-:iO and ZOPR=45°.
The buyer later sold it to Mr. Nana at a loss ind:
i) |PR|

of 10 % implies that Mr. Nana paid:
100%-10% 115x_ 90  115x

: 100% ]00 100 100

5 But Mr. Nana paid GH¢20,700.00 for the
machine.

ii) |RS] in surd form (radicals )
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b)

E

Not drawn to scale

Find the size of the angle marked x in the
diagram.

Solution
a)i) Finding];he length of PR

45°
D

0 2cm °
ol 2 _ 3. _ 2
smas = =P o
-|PR|=2.8285 =2.83 cm

2 2

Or lPRI:sin45°=:/2:;=2ﬁ cm

ii) It can be deduced that APQR is an isosceles
triangle and so |PQ| =2 cm. This is
illustrated in the following figure

2

2cm

0" 7em R

2cm
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Consider triangle POS, as follows: R

P
N
\
309
A g
From APQS
M
tan 60° =l%—l = |08]=2tanf0°

-J0s|=2x3=2/3 em

From the given figure,
5| =los]-joR = (3-2 ) em
+JRS|=2(/3-1) em

b) Finding angle EHK (Consider triangle

EQH)
Let ZEHK =y

E
40°

Q

From the exterior angle theorem
(using  AEQH )
y=40°+85° s p=1*

b) Finding x (Consider triangle MHE)
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from the exterior angle theorem
(using AMHK ),

x+y=130°

y+125°=130°

L y=1300-125°=5°

Question 3

The distribution of the ages of 40 students ip 5

class is as follows:

[ Age
’ oars) 141151611718 19 20 [ 21 {22
Number
o [ 1346 0]6|s 3|2
| students
Find the:
a) mean age;
b) inter-quartile range.
Solution L
X ' * 4 K
14 . | L . 14
H 15 ; 3 3 45
16 : 4 64
B 17 6 102
18 10 1‘80.
19, 6 114
~—~~._20 - : : ] 5, R i -.\ll'oo
Sy 3" 6
g 2 44
% Lf=40 | TH="726
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a) Finding the mean age:

DS 16

Mean = zf =—74F:18.]5 years

b) Finding the inter-quartile range
Step I (Find the lower quartile):
DS 4

=Z =10
4 3

This implies that the lower quartile
corresponds to a total frequency of 10.

Hence from the table, the lower quartile is
17 years.

Step 2 (Find the upper quartile):

3X2fx_3x40 ~30
4 4

This implies that the upper quartile
corresponds to a total frequency of 30.
Hence from the table, the upper quartile is
19 years.

Step 3: Determine the inter-quartile range
Inter-quartile range

= (Upper quartile) — (Lower quartik)
=(19 years) - (17 years) = 2 years

Question 4

WA

The diagram shows a sector of a circle centre P
and radius 14cm. If QS is a chord and

£QPS = 60°, calculate, correct to one decimal
place, the area of the shaded region.

[Take nt = -2-,3]
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Solution
Step 1: Finding the area of APOS

Let & =height of APQS
0

X:‘
G0N |5, S
P_ 0

From the figure, c0s30°=—
.. Height of APQS & h=14c0s30°

Height of APQS =14x % =743 cm
OR Height of APQS =12.1244cm

Area of APQS= %xA(base)x (height)

=%x14x12.1244‘

.. Area of APQS =84.8705 cm®

Step 2: Finding the area of sector PQS
Area of sector PQS = 3%0 x R

50 x2x14Z
° 7

Area of sector PQS =

.. Area of sector PQS=102.6667 cm?.

Step 3: Finding the area of the shaded
portion
Area of shaded portion

= (Area of sector PQR) - (Area of APQS)
.. Area of shaded portion
= (102.6667 ~84.8705 ) cm?

=178 em’ (1dp)

Question 5
a) Solve §-4(x+2)>3x-24,
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b) In the diagram PS // QR /PSR - 9
ZSPR = 54° and TQ is a tangent , th

circle at P. ¥

Not drawn to scale

Calculate:

i) LTPS, it) ZPQR

Solution

a) £-4(x+2)>3x-2{
f-1(x+2)>3:-4
Multiply through by 60:
60x [z -1 (x+2)]> 60x[3x-1]
20x -15(x +2)>180x-132

20x~15x 30> 180x~132
~30+132>180x - 20x+15x
102> 175x
102 175x

1757 175
0.5829> x
Or x< 0.5829

b) 1) 79°+54°+ ZPRS =180°
133°+ ZPRS =180°
. ZPRS =180°-133°=
ZLTPS = /PRS =47°
(4s i alternate segment are equal)

47°

)

_ | ;
i) ZTPS =/PQR (corresponding £8 8¢ equal,
. LPQR=4T°
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estion 6 ' |
) A trader sold an article at a discount of 8%,
: for GH¢828.00. TF the article was initially
marked to gain 25 %,.ﬁnd the:
i) cost price of the article;
ii) discount allowed.

h) X varies directly as the cube of y and
 inversely as the square root of Z,
IfX=108 when Y=3 and 7 = 4, find Z
when X'=4000 and Y = 10.

Solution
2)i) Let x be the cost of the article before the
discount.
A discount of 8% was given when selling
price is GH¢828.00 (i.e. 100% — 8%=
92%)
92x

STog2g o 828X100
100 92

= x=GH ¢900.00

Let y be the cost of article with initial

marked gain of 25 %

312& 900 _ 900x100
100 125

~y=GH ¢720.00

ii) Discount allowed = x=y
= GH ¢(900 - 828)
 Discount allowed = GH ¢72.00

b oxoll kP
) Xa \/.Z_ =X = -\/—TZ_—— (l)
Substituting x'= 108, Y = 3 and Z=4
o equation (1) gives:
108 = /‘{_/(%)3_ = 108 = f_%zl
Spul0Bky - o gyl
R T
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Substituting X'= 4000, Y=10and £ = 8
into equation (1) gives:

4000-:55}-'_29-2 = 4000 =%
= Z:MQ
nZ=2"=4

Question 7

A ship sailed 5120 km from port X to port ¥ on
bearing of 345°. It then sailed 448 km on a
bearing of 075°to port Z, Calculate, correct to
the nearest whole number, the:

a) distance from Z to X,

b) bearing of Z from X:

¢) time it took to sail from X to Z through Y at

a constant speed of 120 km/h.

Solution

a) The following figure is an illustration of the
given problem:

From the diagram,

LXYZ =15°+75° = 90°

Hence AXYZ i a right angled trangke as
Hence triangle XYZ is a right-angled trangle as
shown in the following diagram:
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Let y = distance from Z to Xand
0 = angle between XY and XZ
From Pythagoras theorem,

2 =51207 +448°

3% 226,214,400 +200,704  => y* =26,415,104

..y =+26,415,104 =5,139.56

Hence the distance from Z to X is 5,140 km

b) Finding the bearing of Z from X

From the diagram,

tanf = o = tanf = 0.0875
5120

~.0=tan"'(0.0875) =6=5.00°

The bearing of Z from X is:

Bearing = 345°+5°=350°
Now 360°-10° =350°
Hence bearing of Z from Xis N10° W

¢) Finding the time taken (Method 1)
Total distance from X to Z through Y is:
Distance = 5120 +448 = 5568 km

Speed = 120 km/h
Distanc ) I
spend = D2, i - D
Time Speed
_ 556
S Time = «»6§ kﬁ’ =46.4 hours
120 km/h

Hence the time taken is 46 hours
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Finding the time taken (Method 2)
Time taken to sail from X'to Y is;

5120km
m_a
120 knvh B Iy

Time taken to sail from Yto 7 is:

448km
=373
T

Total time taken = 42.67 +3.73
= 46.4 hours

Time =

Time =

Question 8
a) i) Make g the subject of the relation:

r= !2: + (142- +¢* )
ii) Find, correct to 3 significant figures, the
positive value of g when f=4andr=5.

b) A student plans to spend 8200.00 on p
notebooks. But the price of the notebooks
had increased by N10.00. As a result, the
number of notebooks the student could
buy was reduced by 1. Find the price of
each notebook before the increase.

Solution
Method 1
bl = -4
2) ‘)’=j,_'+ L+q ) = ’“‘2‘=\/T+q ‘
Squaring both sides gives:

Y (£,
(’ 2) [4”]

ii) Whenf=4 and r= 5



B T N T e T N TR . T en—

— Nov 2017 Theory

s N
4 4 3 ; Or p~5=0given p=5
g= J(S ”‘2*) T \/; 4=15 The price of each notebook before the
, ; )
q=224 (35.1‘\) ncrease - {)ﬂ v o = 340,00
“s p §
Method 2 Question 9
i) Squaring both i‘deg gives: The boundaries of a farmland are marked by
i - _ J L g trees which are located at points P, Q and R
™ 4 such that |OR| = 850 m, ZPOR = 60°and
N (f 2 g2 ) ZPRQ = 45°. A poultry is to be located at a
r -Zr(}—)w‘(—z-) = T +q point S within the farmland such that S is 400m
from P and equidistant from Q and R.
f _ f2 a) Using ruler and a pair of compasses only
P fre ‘T+q and a scale of 1cm to 100 m:
1) construct the boundaries of the farmland.
e A ¢° ii) locate the point S.
= ‘/ 2_
=yt~ fr b) Measure: i) |PR| if) |SR|

ii)Whenf=4and r=>5, Solution

g=NS2-4x5=V25-20=\5=224 (3sf)| <POR=60°, LPRQ =45°, |OR|=8.5 cm

We need to construct part of a circle which has

b) The price of each notebook before the P as the centre and radius 4 cm as shown in
200 the following figure:
4

Since the number of notebooks the student

could buy was reduced by 1, we have: 7(

=20 _y

p-1 p

p(pwx)x(,?.oﬂ_?_‘l? ]z,,(,,_l)xlo 0 B a5 _g
AR A BN ¥

20p-200(p-1)=10p(p-1)

209200 p + 200 = 10 p* ~10p
10p* <10p-200 =0

pz Gl [) i 20 :::O
(P*4Xp~5)=0 b) j)|i'R|; 7.5 con o 750 m
Either ) + 4 = ) given p = -4; which is out i|SK] = 4.5 em o 450 m
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Question 10

Three bags labelled P, Q and R contains red,

blue and white balls respectively of equal

sizes. The ratio of the balls in the bags are

P-Q=2:3andQ:R =4:5 All the balls are

removed into a big bag and properly mixed

tagether.

a) Find the probability of picking a red ball.

b) If two balls are picked at random one after
the other with replacement, find the
probability of picking.

i) a white ball and a blue ball;
if) a blue ball first and then a red ball.

Solution
P:Q=2:3 :>P=—232

Q:R=4:5 :R-—Sg

2Q :0: —Q_8Q 120:150

Hence total number of balls

=80+120+150=350= 350

. P:Q:R=

a) The probability of picking a red ball is:

Pr(red) = —8— = 0.2286
35

b) 1) Probability of picking a white ball and a

blue ball is:

Pr{white and bhe )

= Pil1™ s white and 2*is biue )
+ Pr{™ s blue and 2" white)
1502 15 12
35 3‘5 35 35

“ l “ l&

2 ¢
0oy LR ¢
’n ‘5} (0.2939

245
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ii) Probability blue ball ﬁm and then a red by

- Pr{bhe and red)=12x 3 _ %6

il St~ SR

35 T = 0078

Question 11
a)
15¢m

— 48cm —

Not drawn to scale

The diagram shows a flower pot in the
shape of a frustum of a cone. The diameters
of the top and bottom ends are 64 cm and
48 cm respectively. If the slant height is
15cm, calculate the curved surface area of
the pot.

[Take n = 2 and R = 6400km|

b) From town M on latitude 60°S, a ship

sails 440 km due West along the parallel of
latitude to a town N. Find, correct to the
nearest degree, the angle subtended by arc
MN at the centre of the parallel of latitude.

Solution '
a) The following is an illustration of the entire
cone used to form the frustum:



(0]
Since AOMX is similar to AONY

=2 Spen
MR Y= +13)
32x=24x+360 =8x =360

360

SX=——=45¢cm
45

Curved surface area of smaller cone
=mx= % X 24x 45 =3394.2857cm?
Curved surface area for bigger cone
=m(15)= %x 32x60 = 6034.2857cm?

Curved surface area of frustum

=The difference between the curved
surface area for bigger cone and the
curved surface area for smaller cone

=6034.2857 cm? - 3394.2857 cm?
= 2640 cm2

b) The voyage is illustrated as follows:

Equator
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Let R= radius of the carth
0= the angle subtended by arc MN at the
centre of the parallel of latitude

Length of arc MN = i>< 27Rcost
360

= ~9~ X2 x 2—2 x6400cos6(° = 440
360 7

0= 440x360x 7 _
T 2x22x6400c0s60°

78758

Question 12
a) Using a scale of 2cm to 2 units on both axes,
draw on a sheet of graph paper two

perpendicular axes Ox and Oy for -10 <x< 10
and -12 <y< |2,

b) Given the point A(2, 3) and the veciors

- 1 - —
AB=(2] and BC:[ 14], draw on same

graph sheet, indicating clearly all vertices
and their coordinates:

i) triangle ABC;

i) the image A4iB/C of AABC under a
reflection in the line x - 4 = 0 where
A- A, B> B;and C- C.

¢) Using the graph, calculate [4,.C)}, leaving

the answer in the form pJq where pand q
are positive integers.
Solution
a) Refer to the graph.
b) i) Finding the coordinates of the vertices
- 9 > 5 > 0 2
AB=0B-04 = 0B = AB+ 04 :L ]Jf L ]:(3]
2) 3 s
Y > - = - > - 4\ {3 '_‘
B(,'ﬁ()(?*()B'—’)OC:BC*fOB:[ | ‘-i il: )
5 6

Hence we have: A(2. 3), B3.5) and (-1, )



Nov 2017 Theory
ii) Reflection in the linex-4= 0

X)) Refstion i lie x40 [S—XJ
Yy y
2 §-2 6
= A
A\3 —).41( 5 ) |(3)
B 8-3 . 5)
1 S 1 5
(~1 8——1 g
c  |~G ~C
\ 6 6 6
Hence we have:

4(6,3) By (5,5) and C,(9,6)
The graph is as follows:'

I .
i ST s | IV STRAE SR FE] (A A SR IGI) R Y 1158} ]
mrs EpE R SIRiE IR HaEIE 5 AEE R B
T T T &1 A 1s) T
e po e e vy =
T @ i I [iIm Hl
B s RIS S L atarE il 4 EiE Bi

T 1= =T T = 1128
3 - =
REEIE T 1 hdesd e [RIgs £185Y -
TR 1R £79 L £ = T @ & ILEES T
eteishs = RE B -t b S
S R b e GIZE 3 's)
St S S 2 2R S
[T e et = = 3
B8 [0 = g 3
: SiEE == = .2
= = = i
M3 B T T T HTe
DtEis 2 T HA R LR
SISy 1= = or e n MR IS H AR
el
X ——— ; e 2eT g
B fo-3s -t} 24 =L e
T R dEiar oS e §
B ISiE s S IR R KBTS 122 3]
T B I T 1T 13 0t
SIEIR e (2R RINia =B st
. 3G N8 BN o 1 55 na
i3 essow 1 3
[T T 1 [ 21 1 Bik
SEtEiS mn Big INIEs g 11t IB{HEE
T g T 331 1
AT e ..).T: = Bists
11433 485e E33s HE ;':.
g 1 FE R TR it
3 o ‘- + 1}
g 45 I3 RISl Tl
- b B2 081 $S 1 843 :
MELE 7 i sl MBI ml I 16
i (220 i RS
.;}_H : st rpy L 8 tRiE
R 4481, qh:! _“ - s 1
! i BiE 120
i I 1 i1 L3 pmi i t
335 b - I
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o) [A:C;| = V(6-9) +(-6F =949 = /i3

‘ZE:",|=3JE units
(i.e p=3andq=2)

Question 13
a) For what values of x would the matrix

(x -10 -6 ) )
have no inverse?
4 x+1

b) i) Using a scale of 2 cm to 1 unit on both
axes, draw the graph of y -3 =0,
y=6-xandx=35.

ii) shade the region which satisfies the
inequalities.
y-3<0
y2 6 —x and
x< 5.

Solution
x—10

a)LetA=( '6)
4 x+1

The determinant of the given matrix is:
|A|=(x—1o)(x+1)—4(— 6)
|4|=x* +x-10x-10+24 =|4=x*-9x+14

x-10
For 4

= x'-9x+14=0=>(x-2)x-7=0
x=2orx=7

-6 .
) to have no inverse, |4=0
x4+l

- &~ -
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b) i) The graph of y -3 =0 (i.e. y = 3) is the
| horizontal line through ( y = 3),
Refer to graph).

The graph of x =5 is the vertical line through
v =5. Refer to (the graph),

For the graph of y = 6 — x; when x = Ly=5
and whenx =0,y =6,
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The required graph is as follows:

TR T T

£
=
;
T
i
T BB i
1 4
| . L
| ISR -
INE T ]
i, | sl
=T S
o i xlx
o] : L AR 1 {0 O
on ; B R T
s i RG] 0 G
| i vin
i T IR ]
1 §idiEl; i 11 :
R 1t 3
ol S | ERY Ryt | MU PN ] G L I s fi
in L Ul L] A A
IRl B & 1 AT

i) The region which satisfies the inequalities is
shaded on the graph.
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i jectives €Cliye,
June 2018 Objectives _ : - annum. If he pays N1.000,00009 5 t; vey
JUNE 201 end of each year, how much will b:
OBJ ECTIVE TEST remaining to be paid after two years?
A, §92,800.00 B. N252,800.09
i C. N320,000.00 D. N332.800,0¢
1. Simplify: 2—% '
12415 7. y varies inversely as the square of x. e,
AL B. x =3,y = 100. Find the value of x whe,
. j. y=25.
€% D.=3 A.x=30 B.x=12
C.x=6 Dy=s
3. Given that 3x9"* =277, find the value of x.
A-1 B. -12 8. Solve the equation: {—¢=~1%
) D.-3 At=% B.r=1
C.t=% D=3

3. In a class of 39 students, 25 offer Fante and
19 offer Twi. Five students do not offer any

offer only Twi? (x-2)*+3= (x+1)*-6
A.6 B.7 A.{-2} B. {1}
C.8 D.9 C.1 D. ()
4. Evaluate 4-2 _ 10. Two friends, Dede and Kofi decided to buy
V2 the same type of car. They found out that
AV2-1 B.242 -1 the car cost ¥3,000,000.00. The amount of
cv2+1 D.242 +1 money (f) which Dede had was not enough

to buy the car but Kofi had enough money
(k) to buy the car. Which of the following

5, Mary and Charity entered into a business inequalities is true?

partnership and agreed to share their profit .
in the ratio 4:5 respectively. If Mary A. f S¥N3,000,00000<
received GH¢ 5,000.00 less than Charity, B. f >¥3,000,000.00> £
how much profit did they make? C. f <N3,000,000.00< &
A. GHg 30,000.00 D. f >N3,000,000.00> k
B. GH¢ 35,000.00
C.GH¢ 40,000.00 L .9
D. GH¢ 45,000. SO e
¢ 45,000.00 11. Simplify: T30
6. A ought a car which costs A 4-3z B ,__Y:i-—
NS 00 from a dealer on hire C -3 (@-3EHD
purchasc. He pays a deposit of 4432 443z

%3,000,000.00 and agrees to pay the

, ———  D. 7"
balance at 8 % compound interest per (2+3)z-2) (F+ A=

570
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13 ,
¢ 14."1

X
e ‘f\y: ek A,
; ‘2‘ S"nlph v Y+ “,'

g s i

N D. xy
Xy :
3 A chord of a circle with radjug 5 ¢m
g qubtends an angle of 70° at the centre,

Find, correct to one decimal place, the

A S S S B AN A 6 o

length of the chord.
A.8.2cm B.57cm
C.41cm D.29c¢m

| 14, A pyramid with a square base has 5 volume
of 1,400 cm’. If a side of the basge i 10 cm
long, find the height of the pyramid.

A. 70 cm B.42 ¢cm
C.2l cm D.7cm

15

P

(£

0

In the diagram, O is the centre of the
ciecle. If the radius of the circle is 12 cm
and ZPQR = 45°, calculate, correct to the

hearest cm, the length of arc PR.
i Taker=2)
I All3em

B.57 cm
C.19em

D. 15¢cm

. Which of the following about

3 Parallelograms js true?

- A Opposite angles are supplementary
- Opposite angles are complementary

- Opposite angles are equal

Y- Oppaosite angles are reflex angles
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17.

R
Q /

\ / 5
\"\ f e lS
XLy ~

\
\

N
W

R
N

0

In the diagram, POT is a straight line. If
(W+x+y)=140° and (x+y+2z)=130°,

2 -T

find the value of (x+y).
A. 40° B. 50°
C. 90° D. 110°

18. The interior angles of a pentagon are
X%, (x + 51, (x + 10)°, (x + 15)° and
(x +20)°. Find the value of x.

19.

Not drawn to scale

The diagram shows a thombus PORS with
diagonals intersecting at O.

If the ratio of ZPQR to ZOPSis 3 ; 7,
calculate the value of Z(OSR.

A.27° B. 45°¢

C.54° D. 63°

20. Calculate the gradient of the line which
passes through the points (1. 4) and
(—2,06).

A-3 D.3

3
2
21, Calculate the distance between points
(3,-2) and (3, 10).
A. 12units
C. 14 units

B. 13 units
D. 15 units



I e e Sl b b n en ool Sl

June 2018 Objectives
22 [; = cos68° : sm 357
. Fvaluate ——— 4= —— =
sin 25°  cosS5°
A3 B.2 C. 1 D.O

33, From a height of 2 mabove the ground and

at 4 horizontal distance of 123 mi ftom u
trec. the angle of clevation of the top of the
tree 15 30°. How tall is the tree?

A 8m B svim Coldm Dism

24. Express the bearing of 312° m compass
direction form.
A . SR°W

C.SR°E

B.N4§8°W
D.N&R°E

25. A fair die is thrown once. What is the
probability of obtaining 3?
At B. 1 C.1 Dl

The table shows the distribution of the
ages of members of a school choir. Use the
table to answer questions 26 and 21.

Age(years) 15 16 | 17 | 18
No. of students | S | 6 3 1

26. Calculate the mean age.

A. 15 years B. 16 years

C. 17 years D. 18 years
27. Find the median age.

A. 151 years B. 16 years

C. 161 years D. 17 years

‘I

. mn .
28. If x R and m=—, express x in terms
y

of v, y and n.

b vv

A. X = }‘i‘.)_ B. X= -
i 3n

C x=V" D x= M
3 v
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29.0f M, =123 ¢, find the valye of M
A 83 B. 55 |

3. I wngle AV XY =8emayg
- ' ant
equidistant from Xand Y. If Z is 5 ¢ \

X. find the area of the triangle, m from
AL LS4 e

2 B. lsomr
C.12cm

D. 10em?

31. Calculate the total surface area of 3 cuboid
whose dimensions are 12 cmx 8emx 3 ¢y
A.96cm’ B. 156 cm’
C.288cm’ D.312¢m?

32. Calculate, correct to the mearest whole
number, the volume of a sphere with

diameter 6 cm. [Take 7=2]
A.15em’
C.113cm’

B. 36cm’
D. 124cm’

The diagram shows a circle centre O. Use it
to answer questions 33 and 34.

A
A

' 7
43;3/4\,,,

33. Find the value of v.

—

A.43° B.47°
C.54° D. 89°
34. Find the value x. ;
A.43° B. 470
C. 54° D.S9
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15, Find the nth term of the Geometric

: 111
Progression (G.P.): e 3
A zn-l B 2"
e D, !

-l
e

36. An old man goes for a walk every 6 days.
If he went for a walk on Wednesday, when
will he go for the next walk?
A. Monday

B. Tuesday
C. Wednesday

D. Thursday

The cumulative frequency curve (Ogive)
shows the distribution of waiting time of some
customers at a filling station. Use the cyrve to
answer questions 37 and 38,

- 37, Estimate the inter-quartile range.

B. 0.75
D. 0.85

A070
- C.og0
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38. How many customers waited for at least
3 minutes?
A. 16

B.7
C.18 D. 1

9
39. What is the coefficient of yinthe
expansion of (4x” +3x—1)(3x +1)?

A -] B. 4
C.l D.2

40. Find the quadratic equation whose roots
are yand -3,
A x +4x-3=0
B. 4x* +x-3=0
C. x*-4x-3=0
D.4x* +4x-3=(

41. Two times a number added to one-third of
the number gives 5L. Find the number.

A 22 B.23
c. 24 D. 2L

42. Find the mean deviation of 5,8,3,7,2.
A0 B. 2

C.5S D. 10

43. In a certain community, 1 out of every §
persons is a graduate. If Yomi and Etteh
are members of the community, what is the
probability that they are both graduates?

A % B.
o D.

- ==
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44. Which of the following statements is false?
A. Tn a circle, equal chords subtend equal
angles at the centre.
B. The length of an arc is proportional to
the angle subtended by the arc at the
centre of the cirele.

O The deenmierence ol 2 circle i ,ﬁ..‘.ﬂ,,
o Tho CrircimtCroiie e ol & Cudic s direcly

ds diameicr.
D. The angle between the tangent to a
circle and its radius is complementary.

proporion w

Find the equation of the graph in the
diagram.

A y=2—x—x2
B. y=2—x+x2
C. y=2+x—x2

D. y=2+x+x2

46. If log x = 0.3030, log y =0.4771 and

y X — Z;
log Z =0.8451, evaluate lfé’—x—-—l?i——

log ¥y’
A.1.4313 B. 0.8466
C. 0.5466 D. 0.0149

. June 2018 0.
47. Consider these two statemens; Ob]eclives

P: n is an odd number
Q: n is a prime number greater than 9

Express “If n is not an odd p,

- ; Umber, t,

i$ a prime number great el

svmbolic form. e than > in

A. ~PnA~

C P:>A~QQ b P=0

: D.~p,. 0

48. Which of the following ; :

number? 8 15 100 2 raiony

A. =5 B. V6

C.3% D. 9

Use the diagram to answer questions 49

and 50.

n
m 0
)
3

49. Find the value of m.

A. 35° B. 45°

C. 65° D. 75°
50. Find the value of n.

A. 70° B. 65°

C. 55° D. 35°
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2018 THEORY QUESTIONS
AND ANSWERS

estion 1 |
%"Solvc correct to one decimal place,
; an@+259) = S8 where 0° < < 9o
by In the relation @ =wivi --qr

i) make n the subject of the relation,

ii) find the positive value of n when ¢ = 25,
m=Sandr =4,

Solution
a) tan(0 +25°) = 5.145

0+25°=tan™'(5.145)
8+25°=79.00°
~0=79.00°-25°=54 (° (1 dp)

b)i) t=mVn’ +4r
Squaring both sides gjves:
¢ =m2(n2 +4r)
£ =m’n’ + m*(4r)

m'n’ =1 — 4m?r
) tz - 4m2r
n e ————————

m2

’t2—4m2r
n:\—\z

m

iif)Whent=25, m=5and r=4,

. /252 -45155)2(4)

n:‘jszs—zs(le)_z 62540 _ 15 o
25 25

Question 2
o€ first three terms of an  Arithmetic
ession (AP) are (x+1), (4x~2) and

Pugy
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(6x~3) respectively. If the last term is 18,
find the:

a) value of x.
b) sum of the terms of the progression.
Solution
St =0 term
The common difference is given by:
U=, =l 3=/,
(4x-2)—(x+ )=(6x-3)-(4x-2)
Ax-2-x-1=6x-3-4x+2
3x-3=2x-1
SXx=2

b) Step 1: Finding the number of terms
Firsttermis:a=U, =x+1=2+1=3
Second term is U, =4x-2=4(2)-2=6
Third term is U, = 6x-3 =6(2)-3=9
The common difference is given by:
d=U,-U =6-3=3
Thelasttermis 18 = U, =18
ButU,=a+(n-1)d =18 =3+(n-1DQB)
18=3+3n-3 Sm=6

Step 2: Finding the sum

The sum of the terms of the progression is
given by:

S"=§(a+l), where 1 is the last term
.'.szg(3+18)=3x21=63

Question 3

The angle of a sector of a circle with radius
22cm is60°. If the sector is folded such that
the straight edges coincide, forming a cone,
calculate, correct to one decimal place, the:

a) radius;

b) height;

¢) volume; of the cone. |Take n= _?31]
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Solution
a) Let R = radius of the sector = 22 cm
0 = angle of the sector = 60°
1 = radius of the cone = 22 cm
h = height of the cone
I = slant height of the cone =22 cm

0

Length of arcof = Circumfere nce of base

sector of cone
= —9— x2mR = 2
360
.'.r=—Q—xR= 60 x22=3.6667 cm

360 360°
Hence radius of the cone is 3.7 cm (1 d.p)

b) Applying Pythagoras theorem to the figure,
Piht=l ok=lP-r

= h? =(22)* —(3.6667)" = h* =470.5553

- h=+470.5553=21.6923 cm
Hence height of the cone is 21.7 cm (1 d.p)

c) Volume of the cone is given by:
V =1mth=1x2x(3.6667) x21.6923
©.V =305.5341 ~305.5 cm’

Question 4
a) In how many years will GH¢312.50

invested at 4 % per annum simple interest
amount to GH¢500.007

576

b)

In the diagram, PORS is a cyclic
quadrilateral. If |SR|= |RQ), LSRP =65° g4
/RPQ=48° find ZPRQ.

Solution

a) Principal is P = GH¢312.50
RateisR=4%
Interest is I = (Amount) — (Principal )
1= GH¢ 500 — GH¢ 312.50
.1 =GH¢ 187.50

[=PTR =>187.50:312.50><1r><1_36

where T = number of years;
- 18750x100_

T 312.50x4

b) Since angles in the same segment are equal,
it implies that ZRSQ = ZRPQ =48°
Since the base angles of isosceles AQRS

are equal, it implies that
ZSOR= /RSQ =48°, as shown in the

following figure.
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Sum of the angles in AORS = 180°
- 48°+48°+065°+x =180°
;_9 1610.9._1':;]800 :34\’1‘-]90
- £LPRO=19°

Question 3 .
a) The probabilitics that James and Juliet wij|

pass an cxamination are 3 gapq 3

<
respectively. Find the probability that hoty,
will fail the examination,

b
Balls Green Blue
New 8 2 :
Old 4 6 '

The table shows the distribution of balls in
a bag. I 2 balls are selected at random with
replacement, find the probability of

selecting either 2 new green balls or 2 old
blue balls.

Solution
a) P(James will pass) =3
= P(James will fail) =1
PUuliet will pass) =2 = P(Juliet will fail) ='§
P(both will fail)

= P(James will fail and Juliet will fail)
= .} X %: _i]b_

) Total number of balls = 8 + 2 + 4+ 6 = 20
There are 8 new green balls.

) 8 2
= Probabil; bal)= — ==
ty (new green ball) 20°3
There are 6 old blue balls;
e . 6 3
= Probabilit Id bl B g e
y (old blue ball) %" 78

- Probability (2 pew green or 2 old blue balls)

)
lxbaing

.4, +-3 . 1649 25
31006 Yog = g = 0.25
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Question 6

N
a) If 9" x3% =~—,—. and 2 "x4"" =~ find
729 8
the values of v and v.

b) Two commadities X and ¥ cost D70.00 and -
D80.00 per kg respectively. If 34.5 kg of X
is mixed with 26 kg of ¥ and the mixture is
sold at D85.00 per kg. calculate the
percentage profit.

Solution
a) We have been given: 9" x3% = =
729
= 32: x32)' - _16_ - 31,*3_\- = 3—6
3
2x4+2y=-6 DX+y=-3———__ ()
We have also been given: 27 x4~ = é-
= 2—x x22(')’) = 21_3 . - z‘t—z_v = 2—3 |
=-x-2y=-3 Dx=3-2y———__ ()

Substituting x=3 - 2y into equation (1):
23-2y)+2y=-6 =D6-4y+2y=-¢

=2=12 v=6
Substituting y =6 into eq’uaﬁon (2) gives:
x=3-2(6)3-12=-9

b) Total cost of X =70.00 x34.5= D 2415.00
Total cost of ¥ =80.00 x 26 = D 2080.00
Total cost of mixtyre = 2415.00 + 2080.00
. Total cost of mixture = ) 4495.00
Total sales of mixture =85 x (34.5+26)

Total sales of mixture = 85 x 60_§ DS142 .50
Profit = (Sales) ~ (Cost) = §142 .30 - 4495.00
Hence the profit = D 647 50

)\ }
. Percentage profit = : T& x100%
Cost

= -Qﬁj.’li(.). x l()()ﬂ’:) =5

D 4495.00
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Question 7
a) Copy and complete the following table for

the relation: y = 2(x + 2)* - 3 for =5 s 2,
Y |5]4]3]=2]-1]0 2

Y 137 15

b) Using scales of 2 cm to | unit on the x-axis
and 2 cm to 5 units on the y-axis, draw the
graph of the relation y = 2(x + 2)° -3 for
-S<2.

c) Use the graph to find the solution of:
)2x+2)3=3;
i) 2(x +2)*=5.

d) For what values of x, from the graph is y
increasing in the interval?

Solution

2) When x=-5, y=2[(-5)+2[ -3=1
When x=-4, y=2[(-4)+2f -3=5
When x=-1, y=2[-1)+2f -3=-1
When x=1, y=2[1)+2f -3=15
When x=2, y=2{2)+2f -3=29

The complete table is as follows.

x |-5|4|-3|-=2|-1]0]1]2

1505 (-1]-3|-1]5]15]29

2018 1
. s g e0
b) The following is the grj:})h of the relatiop:
h
o W T[T '3 x
Fllih L
RIMEIE 31181 1 [0 g
15 o i (T IR &
i "P’ 5 s PR (T s
x‘ ik 1
iRl Bl i i :
Pkt I e =
hib i |
Nl i -
TN sl il il
o . B as b ~
-4 Y4 A A
X % - LAt pda L =1
I | 13 AL L i, G X
i ) B B
A 1 ) 53 f"‘ﬂ" 8
bt t i

Y

i) 2 +2PF=3  =2x+2)’-3=0
~.y=0 (i.e. the x-axis)
This implies that the solution of the
given equation occurs where the curve

drawn cuts the x-axis.
From the graph, {x:x=-3.2,~0.8}

i) 2(x +2)*=5
>2x+2)7-3=5-3 =2y=2
This implies that the solution of the
given equation occurs at the points of
intersection of the curve
y = 2(x + 2)? - 3) and the horizontal line
y=2
From the graph, {x :x=-3.6, 04}

d) From the graph, the values of ¥ for whichy
is increasing in the given interval 1s:
~2<x<2
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Question 8

* M7

230°

In the diagram, MN // ST, ZMNR = 2300
and ZTSR = 76°. Find the value of ZNRs.

b) Copy and complete the tables for the
addition ® and multiplication @ i modulo

ii) Use the tables to find:
04®203Q4;
B) m such that m@m = m®m;
) such that 3 @p = 2 ®n.

Solutiop
3) Methoq |

We can produce MN to meet RS at Q as
Shown in the following diagram:

579

Since line 4B ig parallel to line RS,
= LMNA = £L0ST = 76°

From the figure;
AMNA+ZANR+230°=360°

= 76°+ ZANR +230° =360°

=>4ANR=360°—76°—230°=54°

But ZNRS = ZANR = ¢

£NRS =54°

Method 2

ZRNQ +180° = 230°

= ZRNQ =230°-180° = 50°
This is because th
MQ=180°

Since line 4B is parallel to line RS,
= ZNQR = /TSR = 76°

Consider ANQR as follows

N

€ total angle on line

S

g.)Q

76
0
From the triangle,

50°+76°+ ZNRS = 180°

126°+ ZNRS =180°

*+ £ZNRS =180° - 126° = 540
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b)i)2@2=4; 203=0; 2®4=1|;etc.
202=4; 203=1 2®4=23;etc.
The following are the complete tables:
o ] 1 | 2 [3] 4
T 2 [ 3[4
203 4]0 1
3 4 0 1 2
4 0 1 2 13
® 1 2 3 4
1 1 2 3 4
2 2 4 1 3
3 3 1 4 2
4 4 312 1
i) a) 48203®4=302=0
) m®@m=m®m
But by inspection, 2®2=2®2
om=2
1 3®n=2Qn

But by inspection, 3®3=2®3 ..n=3

Question 9
2)1f 16" =327 , find the value of n.

b) The perimeter of a square and a rectangle is
the same. The width of the rectangle is 6 cm
and its area is 16 cm? less than the area of
the square. Find the area of the square.

Question 10

The table shows the distribution of marks scored by 500 candidates in an examination.

Solution

a) ‘6" :3 22- 2324" ::(2)§

b) Let s = sides of the square;
[ = length of the rectangle;
w = width of the rectangle;
as shown in the following figure,

S

Square|S

3

(Perimeter of square) = (Perimeter of tectangk)
= 4s=21+w) = 4s=2(1+6)

= 4s=2+12 L =25-6-———- )
(Area of rectangle) =(Area of square)-16
>lw=s-16-----———~---~ ~2)

Substitute w = 6 and /=2s-6 into equation
(2):
= (25-6)6)=s"-16 =125-36=5"-16

=5 ~125-16+36=0 =5 -125+20=0

‘Factorizing gives:

(s-2)(s-10)=0

Either s-2=0=>s=2 or
s-10=0=>s=10

But s cannot be 2 since w = 6 and s should be
greater than w. Hence s = 10 cm.

.. Area of square is 4 =% =107 =100 ¢’

Marks 0-9 | 10-19 | 20-29 | 30-39

40-49

50-59 | 60-69 |

Frequency | 10 | 28 40 92

y+60

90 50

a) Find the value of y.

b) Construct a cumulative frequency table and use it to draw
¢) Use the curve to estimate the probability of selecting a candidate who scored mot mor

580

curvye.
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a cumulative frequency o than 43%
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s‘,lllﬁon
) =30

=?10+23+40+92+y+60+90+50+30+15+5=5m
- 420 +y =500 L y=80

p) The following is the cumulative frequency
- table:

™ Upper Cumulative
Class | Frequency Frequency
Boundary : 1
95 0 10
195 28 | 38 |
29.5 40 8]
39.5 92 170
49.5 140 310
59.5 90 400 |
69.5 50 450
79.5 30 480
89.5 15 495
99.5 5 500

The cumulative frequency curve is as follows:

s s 44
X

g

a
S

g

-
2

Z2

Cumulative frequency
5

L I 1y DTy T T

Marks (%)
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30 :
c) Probability = 26-6 =0.46

.

Question 11
The angle of elevation of the top, X, of a
vertical pole from a point, W, on the same
horizontal ground as the foot, Z, of the pole is
60°. If Wis 15 km from X and 12 km from a
point ¥ on the pole,
a) illustrate this information with a diagram.
b) calculate, correct to two decimal places. the:
i) angle of elevation of ¥ from
ii) length, X7.

Solution
a) An illustration of the information is as
follows:

X

4

b) i) Calculating the angle of elevation of Y
Using the figure,

2| '
cos60°=—15- = WZ|=15xcos 60° = 7.5 km
cosx=|LVZ—|=7—'5—=O.625

2 12

. x=008"'(0.625) = 51.32°

Hence the angle of elevation of ¥ from W is
051.32°

ii) Calculating the length, XY

_ lxz| .
sm60°=——l~5—- = |XZ| =15 xsin 60° = 15 x 0,866
~.|XZ|=12.99 km
'YZ =2 xsm51.32° = 9}(‘78 km

LAY =12.99 - 9.3678 =3.6222 x3.62 kim
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Question 12 .
a) Using scales of 2 cm to 2 units on both axes,

draw on a sheet of graph paper two
perpendicular  axes 0Ox and Oy for

_10<x<10and-10<y < 10.

b) Given point E (3, 2), F (-1, 5) and the
— — (3
vectors F G=@) and GH =( J, find

the coordinates of the points G and H.

¢) Draw, on the same graph, indicating clearly
the vertices and their coordinates, the
i) quadrilateral EFGH
ii) image E;FiGiH, of the quadrilateral
EFGH under an anticlockwise rotation
of 90° about the origin where E - E,
F-F,G- G and H - H..

d) The side E;F; of the quadrilateral £,F1G.H]
cuts the x-axis at the point P.
Calculate correct to one decimal place, the
area of E;H,G/P;.

Solution
a) The graph is shown in the following figure.

— (-1} (1) _(0 .
om-( D) coom

Also 5}7:@:(3, 7 o HQGT)

582

d) The length of the parallel sides are 5.0 units,
3.7 units and the height is 3.0 units.
Area of E;H,G/P;-

1(5.0+3.8)3=13.2 square units

Question 13
: y 8 -3 -5}
a) Given that P= - , Q= an

-4 x)
PQ =R, find the values of x, y and 2

b) i) Draw on a graph paper, using a scak of
2 cm to | unit on both axes, the lins
x=1; y=2 and x+y=5

if) Shade the region which satisfies
simultaneously the inequalities
x+y<S;y22andx21
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i Solution

r% 8)(-3 “5) :(‘3}'"32 ~5y+8x
[’3 2](-.4 x ~9-8 ~15—2xJ
-3y-32 -5y+8x) (-59 _93
?[ ~9-8 -15-2x)“( z _27]

»-3y-32=-59 =-3y=-594+3-_y7

'..y=:3.7_-.-9

Similarly,

15+2x=-21 =2x=-27+15=_12
-12

< B 4

=773

Also -9-8=-z =>z=-17

583

b) i) The graph is as follows:

2018 Theory
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4 2 NOV. 2018
OBJECTIVE TEST

1. Correct 9453 x 107 to 3 significant figures.

A. 0.009 B. 0.00945
C. 0.00950 D.0.010

2. Arrange the following in ascending order of

3
magnitude: 0.45, " and 25 %.

A %, 045, 25%  B. %, 25%,0.45

C. 045, 25%,% D. 25%, 0.45, %

3. If log,, 2=0.3010 and log ;2" =1.8060,

find, correct to the nearest whole number,

the value of y.
A.7 B.6
C.5 D.4
Jn2
4. Simplify: ———.
P Jas- 3
A. 2—‘3/—3- B. 22
¢ 22 p, 23
2 3

5. Which of the following describes the set
P={1,2,3,4,5,6}?
A. P = {Prime numbers < 7}
B.P={x:x isa positive integer <7}
C. P = {rational numbers < 7}
D.P={x:x isareal number <7}

!
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6. 1f y varies inversely as x and y=g ‘{J‘;:Ves

x =13, find y when x=9,
A.4 B.3
C.2 D. 1

7. If the sequence X ,4, 16, y isin Geometrie

Progression (GP), find the ratio of x: y,
A.64:1 B.8:1

C.1:3 DI:M

8. Make x the subject of the relation:

D. x=42yk(E+2)

11
9. 1f -—22 = i, find the value of x.
3 9%
A .42 B. 45
C.54 D. 64

10. Find the equation whose roots
-4 and 14

A. 2x" —4x+6=0
B. 4x* —4x-3=0
C. 2x* +3x+4=0
D. 4x* —4x+3=0
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{1. The graph is for the relation;
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Find the value of 4.

A2 B.1 C.o

12. Factorise: pzq2 ~6pgr+9r°.
A. (pg-3r)*
C. (pg+3r)*

B. (pq—3r)(pq+3r)
D. (pr+3q)(pr-3¢)

13. An empty rectangular tank is 250 cm long
and 120 cm wide. If 180 litres of watet is

poured into the tank, calculate the height
of the water.

A 45cm

B.5.0cm
C.5.5cem

D. 6.0 cm

1. The area of 5 trapezium is 49 cm?. If the

Parallel sides are 6 cm and 7 cm long, find,

correct to one decimal place, the distance

between the parallel sides,
6.5 cm

B. 6.8 cm
C.74 cm

D.7.5¢cm
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1S. The area of a sector of a circle and the

16.

17.

18.

length of its arc are 231 ¢cm? and 66 cm
respectively. Calculate the radius of the

circle, [Take 7=2].
A.35cm B.7.0cm
C.10.5cm D. 14.0 cm

A ladder, 10 m long, touches a side of a
building at a height of 8 m. At what height
would a ladder with length 12 m touch the
building, if it makes the same angle with
the ground?

(Assume that the ladder and building are

on the same horizontal ground)

A.10.6 m B.104 m
C.10.0m ' D.9.6m

In the diagram, LMT is 5 straight line. If O
is  the centre  of circle LMN,
ZOMN = 20°, ZLTN = 32° and
]NM|=[MT, find 2 LNM.

A. 44° B. 46°

C. 52° D. 76°
Which of these statements about an acute-

angled triangle is trye?
A. 1t has three equal angles.

B. It has two equal sides.

C. It has all its angles less than 90°,
D. It has one angle less than 90°,
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19.

AR
A

v e

/

e

P

In the diagram, SR//PQ, ZSRH=42°,
/RHQ=65° and ZHQP=y. Find the

value of y.
A. T3 B. 65°
C. 42° D. 23°

20.
R 2> R
\\/ /
: sl >> 'S

Find the value of ZRPT in the diagram.
A. 20° B. 40°
C. 50° D. 60°

21. The points O(0, 0), P(4,-1) and
0(1,-4) are the vertices of AOPQ.
What kind of triangle is AOPQ?

A. Equilateral
C. Right-angled

B. Isosceles
D. Scalene

586

22,

23.

24.

25.

26.

Nov. 2018 gp;,.,.
Which of the following points |jeq Objecuves

graph of y = 419 e
A.(3,9)

B.(242, 8)

C.(3,8)

D. (242, 9)

A tree 8 m tall casts a shadow 10 p, long,
How tall is a tree on the same ground jey
that casts a shadow 40 m long at the 5oy
time of the day? ’

A.32m B.50m
C.80m D.9%m

If cos(3x+28°)=sin (2x+48°),

0°< x<90°, find the value of x.

A. 2.8° B.15.2°

C. 20.0° D. 22.0°

Sammy moved 6 km due west and then

6 km on a bearing of 300°. What is the
bearing of his initial position from his final

position?

A. 105° B. 150°

C. 165° D. 19%°
The table shows the distribution of the

number of goals scored by a football team
during a football competition.

No.ofgoals [ 1]2 |3 |4 15 |

Frequency |(6]3 |4 |1

Calculate, correct to one decimal place the

mean number of the goals scored.
A 23 B.24

C.25 D.26
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25

The bar chart represents the distri
marks scored by students in a Ma
test. Use the chart to ap
to 29.

bution of
thematics
SWer questions 27

27. How many students took the test?
A. 80 B.72

C. 60 D. 52

28. If the pass mark was 5, wh
the students failed the test?
A 25%
C.35%

at percentage of

B.28 %
D.42%

29. Find the probability that a student selected
at random obtained the median mark.

A 16 B2
25 5

2

=i o 2
35 9

30. Out of 20 girls in a class, 12 like Music and
15 like movies. If a girl is selected at a
random from the class, what i§ the
probability that she liked both Music and
Movies?

3
= B. —
A. 0 20
3
C.§- 1, ==
5

31

32.

33.

Nov. 2018 Objectives
The mean of the numbers 2. 5. 2x and 7 is

PR

not greater than 5. Find the range of values
of x .

A x<3 B .y>3
C.x<3 D x>3
If 37" =k what is 3' ©

A -k B. 3*
C. &’ D L

To arrive on schedule. a ferry is to cover a
distance of 40km at 50 km/h. If the ferry
delays for 18 minutes before starting the
journey, at what speed must it move SO as
to arrive on schedule?

A. 70 km/h B. 80 km/h

C. 90 km/h D. 100 km/h

34. Consider the statements:

3s.

p: the well is wide;
q: the well is clean:
r: the well is deep.

Write in symbolic form the statement “if
the well is wide and clean, then it is deep™.

A . pAgor B. pvgor
C.pagvr D pvger

Which of the following number lines
illustrates the solution of

%Qx—%?2@x+b?

A &l 1 i

<1 1 1 1 1 N

B. <+ 1 1 1 >
2 -1 0 1 2

C. €'t 1 4o
~ 0 1 1 1 | BC
22 -1 0 1 2

* >

D T
2 -1 0 1
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36. 10101
1001

KL L L

111001

Find the missing number in the addition in
base 2.

A. 10111

C.11011 i

B. 11001
D.11010

37. A woman was y years old when she had
a daughter. When the daughter was x
years old, the mother was n times as old
as her daughter. Express yin terms of n
and x.

A y=n(x-1)
C.y=n-x

B. y=x(n-1)
D.y=x

In the diagram, O is the centre of the circle
ORST. ZQRT=42° and ZPQS =124°.
Use it to answer questions 38 and 39.

38. Find the size of ZRSQ.

A. 34° B. 48°

C. 56° D. 76°
39. Find ZSTR.

A. T76° B. 56°

C. 34 D. 21°
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40, Sty ik -1 &
2 9 I8
A' 2x+18 .Zfi—“
3 g
C. 2x43 b Zzﬂ
3 "3

41. Given that one of the roots of the equatign
2y’ +(k+2)x+k =0 is 2, find the value
of k.

A4 B.-2
C.-1 D. -1
4.
y
Z
X T

In the diagram, YT is a straight line,
IXY| = |YZ), |XZ| = |21 and ZXYZ =52°
Calculate ZZTX.
A 24

C. 40°

B. 32°

D. 64°
43. A farmer cleared 40 % of a piece of land
the first day and 60 % of the remainder the
next day. What percentage of the land was
remaining at the end of the second day?
A.30% B.24 %
C.20% D.15%
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44. The length of an arc of a circle i 11 cm. If
it subtends an angle of 60°
the circle, calculate the rag;
[Take 7= £]

at the centre of
us of the circle.

A.7¢cm B. 74 cm
C.10cm D. 101 cm
45. The mean of the sum of the squared
deviations from the mean is referred to ag
A. mean deviation
B. standard deviation
C. variance
D. actual mean
46. The interior angles of a pentagon are
¥°, 2x°, 3x°, 2x° and »°.
3x
Ify= PR find the value of y.
A. 72 B. 81
C.108 D. 126
47.

A right pyramid is on a square base, the
length of the base is equal to the vertical
height of the pyramid. If the volume is
1141 cm’, find its height.
A.49 cm

C.10.1 cm

B.7.0cm
D. 18.5¢cm
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48. Given that 2x +1=4(mod 7). where x is
an integer. Find the least value of x.
A.2 B.3
C.4 D5
2 1
49. Simplify: a -+ —.
l-x" 1+x
1 ]
A — B -
1-x 1-x-
C. 2x +} D. 2x+1
1-x° 1-x
50. The circumference of a circular track is

9 km. A cyclist rides round it a number of
times and stops after covering a distance of
302 km. How far is the cyclist from the
starting point?
[Take 7 =2]
A. 6 km

C.4km

B.5 km
D.3 km
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NOV. 2018 THEORY
QUESTIONS AND ANSWERS

Question 1
Solve:

1 1
~(4x-6)-=(5-4x)28.
a)z(l ) 3( )

b) the simultaneous equatiohs:
3 41

x y 3
2 5

X Yy

)

Solution
a) %(4x—6)—%(5—4x)28 LCM is 6

3(4x-6)-2(5-4x) >48
12x-18 -10+8x 248

12x+8x 248 +18+10 20x 276

=

.'.x23% or x2¥ or x238

b) Multiplying 3.2 = = by 5 gives:
x y 3

Multiplying 23 =1 by 4 gives:
x )y

8 Wi @)
x Yy
- Equation (1) - (2) gives the following:

(1_5_3.)+(,;Q+;9)=§_4
X X y y) 3
Since the expressions in brackets have

common denominators, simplifying the

results gives:
1-=1 = -Tx=21
x 3
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. X= -:77‘ ==-3
Substituting x =-3 in equation (1) gives:
5.20_5 o _5.5.2
-15-5_20 -20_20
== = =%
3 ¥ 3 y
-20y =60 > y=%
y=-3
Method 2

We may eliminate the fractions in the originy|

equation as follows:
=1 = 1
Let p = p and ¢ e
L = ! becomes:
x )y
£ I T SR (1

2

———5-=1 becomes:

x )y
2p-5q=1--====-~ @
(1)x 2 6p-8g=2-=-=(3)
(Q)x3: 6p-15¢= 3---(4)
(3) - 4): -8g+15¢ = %-3

Hence

Also

q=33L = 2g=-7
g=lol
' 21 3

Substituting for q in equation (2) gives:
2p -5 (3)=1=>2p+ 3=1

2p=1-2 ::2p=-§:A
, S T ¢
. p =FF2=
=—l- ————I-=l = "x=3
But p . =5 3%
x=-3 and y=-3



7 Compiled by ghstudents.com
Nov. 2018 Theory
Question 2
2) A woman spent ¢ of her monthly salary on
foodstuffs § on drugs, 4 on utility bills

and had GH¢ 285.00 lefi, Calculate her
monthly salary,

b)

In the diagram WY // PR, ZWX0 = 50°

reflex ZXOQ =280° and ZOQR =V
Find the value of V.

Solution
a) Let monthly salary =

X
Fraction spent ={ +4 + 1 =13

N

Fraction left =1-3 =1

This means that %x=285
So x=285x4
Y x = GH ¢1,140.00

b) Method 1
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LWXO = £XO0S = 50°
LXOQ = £500 =80° -50° = 30°
o V=180° =150°

Method 2

£X0Q =360° -280° = §0°
80° +£P0OQ = 180°

ZPOQ = 100°

ZXPQ = 50°

V'=50°+100°

v =150°

Question 3

From two points P and Q, 15 m apart and on
the same horizontal line as the foot of a tower,
the angles of elevation of the top of the tower
are 35°and 45° respectively.

If P and Q are on the side of the tower,

a) represent the information in a diagram,

b) find, correct to the nearest metre, the
height of the tower.
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Solution
a) The following is an illustration of the

mformation:

//
//

/ /’ hm

35°
P 15m @

45°
'y m

~c0_ h
b) tan 35 _——|5+,V

Equating (1) and (2)
(15+y) tan 35° =ytan 45°
(15+ »)0.7002=y
0.2998y =10.503

y=35.0334m

Substituting for y in equation (2),
h=35.0334m

Height of the tower~ 35 m, correct to the
nearest metre.

Question 4
a) The area of a sector of a circle of radius

12 cm, is132 cm?. If the sector is folded

such that its straight edges coincide to
form a cone, find the radius of the base of

the cone, [Take 7 = 2 2

b) A circle centre O has radius 5§ cm, A chord
PQ of the circle is 6 cm long.
Calculate:
i) the distance of the chord from the centre
0
ii) angle POQ

592

Solution

a) Let R = radius of the cone;
r = radius of the cone;

Nov. 2013 Theo,y

The following are the secto

I 4
formed: 0d the Cone

LY
\A

-
2]

\ \%
/Arcaf 132em’ \
\\ﬁ/

Sector Come

Step 1: Finding the angle of the sectoy
angle of sector

Area of sector = xR
| 360°
132=—% x2 312 x12 1 =xx 4
3&)0 7 5
where x = angle of sector
= ::32 =105°

Step 2: Fihding the radius of the cone
Length of arc of sector=Circumference of base of cone

2R =—2—x2m = p=——xR
r_;%oxu -3‘cm =35cm

Hence the radius of cone is 3.5 cm

b) i) Let x cm be the distance of the chord
from the centre, as illustrated below:

N A
x?- +3' :3

From the diagram,
=5 -3 =25-9=16
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.\-=\ﬁg=4cm

i) Let 6 be ZPOQ
P

) 3
sma ‘—‘g sha=0.6

a=sin"1(0.6)=36.870
But 4POQ=2xa=2x36,37°

. Angle POQ = 73.74°

Question 5 .
The probabilities that Ade, Kofi and Fati wi|
Pass an examination are 3 3 and 2

8
respectively. Find the probability that;
a) the three of them will pass the examination,
b) none of them will pass the examination.
¢) Ade and Kofi only will pass the
examination.

Solution i
3 PA)=2 =  p@A)
PK)=2 = PK)
PH=F = pF

P (three of them will pass)
= (or 0.3125)

]

whe B oclw -

1l

5y 3
XKXJ

b) P (none of them will pass) =4 x3x4
=35 (or 0.3125)

¢) P (Ade and Kofi only will pass)
=§x§x%

= 5 (0r 0.1042)
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Question 6

a) A housing estate consists of 100 houses
each rented at GH¢150.00 per month and
108 flats each rented at GHel110.00 per
month. If all were rented out in 4 vear,
i) find the total annual rent collected;
ii) caleulate the half year tax, if income tax

paid on rent is 8 % per annum,

b) Two cyclists Musa and Amandu left point

P at the same time in opposite directions.

If their speeds are 8 kmh and 12 km/h

respectively;

i) how long will it take them to be 40 km
apart?

i) calculate the distance covered by Musa
within the time in b(i).

Solution

a) i) Amount collected {or 100 houses
=100 X GHe130.00
= GHc¢ 15,000.00

Amount of rent coilected
=GHel135,000.00 x 12
= GH¢ 180,000.00

Amount collected tor 108 houses
=108 x GH¢110.00
=GHg 11,880.00

Annual rent collected
=GH¢11,880.00 x 12
= GHe 142,560.00

Total annual rent collected
= GHe 180,000 - 142,560
=(GHg 322,560.00

1) Income tax paid on rent
= s x322.560 = 25504 .80
Half year tax = %x 25804 .80

=GHEL2,902 40
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b) i) Lt 1 hours be the time taken
" [¥stance by Musa = 8
Distance by Amandu = 12¢
8+ 12t =40
201 = 40
t = 2 hours

iii) Distanced covered by Musa
=8x2

=16 km

Question 7
2x+3  5x-3

a) Solve the equation =
1 3-x

x—.

b)

_ (x+y+3)cm

In the diagram, RQ is the base of the
isosceles triangle POR. If the perimeter of

the triangle is 20 cm, find the values of x
and y. :

Solution
2x+3  5x-3
a) =
x-1 J-x

| (2x+3)(3 - x)=(5x-3)(x- 1)
6x-2x" 49 ~3x=5x? ~§5x~3x+3
5% - 1x-6=0
(Txt3)(x~2)=0

122(1-:71
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b) Since |PQ| =|PR],
x+y+l=2x—y+35
b i B )

Since the perimeter is 20 cm, we pay,,
x+y+l42x —y+S+xty+3=20 |

From equation (1),
X=2y—4-emmmmmemeeeeens (3)
Substituting for x in equation (2),
42y-4)ty=11 8y—16+y=1]
9y =27 y=3
Substituting for y in equation (3),
x=2(3)-4=2

Question 8
a) Draw the table of values for y = 2cosyx,

0° < x < 360° using intervals of 60° .

b) Using scales of 2cm to 60°on the x-axis
and 2 cm to 1 unit to on the y-axis, draw the
graph of y =3-2cosx,

for 0° <x <360°

¢) Use the graph to find the:
i) maximum point of the graph;
ii) values of x for which cos x = 0.25.

Solution
a) The table is as follows: T,
1 i vy
X 10° | 60°| 1207 1807 2407 3007 360,

oY,

yir |2 13 T[4 |5 |2 |l

e

| NSNS~

b) The graph is as follows:
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HiLH T ¢) i) The maximum point of the graph is (x, y)
; : ‘f_ i | ] T "-”-(|80°. 5)
i : ﬁ | M cos x = 0.25 =>cosx = 4
W But 2 cosx =3y
ek BERHRRH getiibitina\ R -~::: Sothall!-y“}

voa

n

=
poe

= T
[S98 53

=g T TTVA e g
) R R R e RREHRIRIIR Therefore, y = 2.5
it ; It 1 ; The values of x for which cos x = 0.25 are
4 }4
i i Xx=12%0rx = 2820/ ol ¢
2 T ¢
444 S N
i : : !
l 1119 it . o 88330 . S84
. . HH T N 1 H } ]
hl 4 "y ] 1 H
: $3884 !
0

¢

60" 120" 180° 240° 300° 360

Question 8
The table shows the frequency distribution of marks scored by 100 candidates in an examination.

[ —— e et

| Marks () | 09 | 10-19 202913039 1 40-49 | 50-59 | 60- 69 | 7079 | 8089 | 909

e

7 1.8 13 4 30 6 5 3

e S NPRON

Lfrequency | 2

2

a) Construct a cumulative frequency table.
b) Draw a cumulative frequency curve.,
¢) Use the curve to estimate the:
i) percentage of candidates who passed the examination, if the pass mark is -;
i) lowest mark for a scholarship if the best § % of the candidates qualified for the scholarship.

Solution b) The following is the cumulative frequency
3) The following is the cumulative frequency curve:
Marks () Frequency | Cumulative
2

e L ORI

 Less than 9.5
Losthan19s |7 e
Less than 29.5 | § LT

-
-«
-
N
-
-
~
-
-
-
-
.~
-

Lessthan3os |13 " 1 0

e N

essihan 80571 0T T

Lessthan oS [ e ] w0
fessthan 708 ST TS
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¢) i) From the graph. 45.5 % corresponds to
42 on the vertical axis.
100 — 42 =58
- The percentage of candidates that
passed 18 385
i 100, = 875 985,
;o the graph, 93 corrosponds to 79.5
on the horizontal axis.
- The lowest mark for the scholarship
I the best S0 of the candidates

qualified is 79.5%

Question 1)
The arca of a rectangular farmland is

7,200 m? while its perimeter is 360 m,

Calculate, the:

a) dimensions of the farmland:

b) cost of clearing the farmland at N8.50 per
square metre, leaving a margin of 2 m wide
along the longer sides.

o) percentage of the farmland not cleared.

Solution
a) Letx be w12 width and y be the length
The farmland is illustrated as follows:

0.
X "?.v-\_rcfi = 7.)(5 X
asnsaho _-_;‘4;-_;_..._‘_..'-._
XPp=T,200 . cccciiiiinnereinninennn )
2(x +y) =360
XTP=I80 i (2)
From equation (2), y =180 — x ...... (3)

Substituting for y in equation (1) gives:
(180~ x) = 7200 B0v -2 =7200
80x —x* ~7200=0

(x - 0)x ~120) =0

Sox =00 or 20

’i‘,..‘." Ve [o0—y
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When £ =60, y =180 - 60 = 120 The"'y.

The dimensions of the farmland is 120
Ut 18120 m

by
b) Lcaving a margin of 2 m along the
. P4 a | ’
sides. the new arca becomes l T
7200 -2 (2 X 120)
Cost of clearing = 6720 x ¥ 850
squaremetre | =NS7,12000

¢) Percentage of the farmland not cleared
x100 %

_ 400
7200
=6§% = 6.6667 %

Question 11
of 34%° +2x*
a) Evaluate I(——————x - ul )dx.
p

b) Using the completing the square method,
solve the equation: 4x* —8x-5=0.

Solution
a) Simplifying the expression in brackets gives
ug the following: .

3 3.9,4 3'
I (M}dxfj (—?z—+x+2x2]dx
1 2 1

X & 31

" 2 37 [ 2 4]
= --—3-+(_3.)__+_2(_.3.),_ e _}_+_(_!1_+,2,()-—‘!
32 3 12 3
=(~1+%+18)—(—3+-,L+—2,;)

_8 I

-5-bik 4443
=231=(23.333)
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b) 4x* ~8x-5=0
Dividing through by 4 gjves:
"‘2‘2";%:0 = ¥’ ~2x=%

Adding half the coefficient of x to both
sides gives us:

¥ -2.\‘+(|)3 =-':-+(l):

(=) =3+1 (v=1)2=2
(x=1)=1 /{2
(X"'l)':iz x:li}.

3_5

2 2

=1-3_-1

Or x=1 =3

Question 12

8) M(3, 7)and N (15, —3) are two points in
the coordinate plane. P is 5 point on MN
such that MP = kMN. Find the coordinates

of P when & =3

100
b) The point P has position vector [ 0 ) and

7= 0.28 0.96
1096 0.28
i) Find the images P' of P urder T.

ii) Using 2 cm to 20 units on both axes, plot
the position vectors of P and P'

i) Draw a straight line L, bisecting the
angle P'QP.
- V) Measure £P'OL.

 Solution

9 Let(y, ) be the coordinates of P
MP = iMN

CHOR()
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" The coordinates of P (-15,22)

b) i) The image of P under T is:

pi_[028 096 (100
1096 -028/! o

&

ii) The graph is as follows:

iv) ZP'OL=37°

$at35asa1oas A R T i R hinte
3 i o 4
= T
T = 523,
na o e pge: H
ETE Y j3ae st ?"* .: :::‘. =
:uc-— 1 —t= -;-: -+ = —4{- -v-;: :"EN a2 t:‘. _‘E
1 =
H to+d (¥ on 03] 13
H ST s i S tin
e 232! 3. 2 HH aseas 2e0n] 13928 saal o
ERlEE R R R Sl e
Bt Toiants Aaiirieseisds ast
= STt R 153
aoaaes e yiaena sats .:“::,,.4..,..;.:‘4:. i 2]
S T F e g se os; soe
H e 521152 SN pa ) R iane s, \Gias +
H S I R R it AR s
- o H R TN 2
R T L
HIHE fubes 238
I = o nas edds
S38538d smmas s aeedsesas s ey i
o 8at |
ETH alsi s
R N A
-~ H-HHT bt
ST
2 tHH H f B T
= H it :
it : -J
LTIV L 8
T HHE Siasid
L T
: T
i ;
£ HE T
T THH TN
S5 IR Ienet
: i
T
e
s H
! & s
58 [phet Hhakds
hiity o
cer
ti1) Refer to the graph.
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Solution i The"'y

Question 13 3 .

a) a) LTQR =32+ 32° = 64° (exterior /of 54,
ZTRQ = ZTOR=64°

/TRS =180°—64°=116°

b i) £TOR = 24TPO

=)
Adding equations (1)and (2)

In the diagram, ZTPQ =32° and 2z = 2(x +y)

PO\= Q =|TR). Calculate ; Therefore,zz X+v.
|Pol=(oT| =|TR ZIRS y
180°-118°

b)
iiy sTR="30 118 2“80

= 3P
Since PR is a diameter, then,

/PTR=90’
ZSTP = 31°+90°
=121°

In the diagram; O is the centre of the circle -
[75|=|SR|, £ZTPR=x", ZTOR=)",
/TOR = z° and ZTSR=118’

i) Find the relationship between x, y and z.
ii) Calculate ZSTP

598
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JULY 2019
4 OBJECTIVE TEST

1. Express, correct to three significant figures,
0.003597.

A.0.00359 B. 0.00360
C.0.004 D.0.359
-1
2. Evaluate (0.064) .
5 2
A i !
2 B 5
c. 2 D. 2
5 2
3. Solve y+1_£=
2 3
A y=29 B.y=-29
C.y=-19 D. y=19

4. Simplify, correct to three significant figures,
(27.63) -(1237)%

A. 610
C. 612

B. 611
D. 614

5. If 7+ y=4(mod 8), find the least value of

¥, 10<y<30.
A 2] B. 19
G 13 D. 11

6.If T = {prime numbers } and

‘M = {odd numbers } are subsets of

H={x:0<x<10}, and x is an integer, find
. ( 'am),

A {1,2,3,57,8, 9

B.{1, 24,68, 10)

- C. {1, 4,68, 10)

D. {4, 6, 8, 10}
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bog, 9-log, 8
7. Evaluate = -
log, 9
A -l B. .
2 3
C. 1 D =
2 3

8.1f23 =1111,,, find the value of y.

A7
C.5

B.6
D.4

9. If 6, p and 14 are consecutive terms in

Arithmetic Progression (A. P), find the value
of p.

A8 B.6 C.10 D. 9

10. Evaluate 2428 3,50 + 72

A 41+
B. 4J7 -9\
C. 4/7- 112
D. 4J7 - 212
2 a2
11.Ifm:n=2:l,evaluate: 3m2 2n 3
m +mn
3 3
A = B. -
5 4
C. -5— D. i
3 3

12. H varies directly as p and inversely as the
square of y. If H=1,p=8andy=2, find
H in terms of p and y?

AH=L B. =L
)’ .’.’"
=22 D.H=-P_
v 4y



July 2019 Objectives

13. Solve 4x* ~ 16x+ 15=0.
1

1
Ax= -15 or -—22

|
B.x = l'_)* or —13

-

-

1

Vst

C.x= l—l— or
B 2 2

D.x= 1l or —2l
2 2

14. Evaluate gﬁz—is-, leaving the answer in

0.5%2.05
standard form.
A 1639 x 107 B.1.639x 107"
C. 1,639 x 10' D. 1639 x 10°

2
15. Simplify: log,, 6 — 31080 3+—2—§log10 27
B. log, 3
D.3log, 2

A.2log,3
C. log, 2

16. Bala sold an article for ¥6,900.00 and
made a profit of 15%. Calculate his
percentage profit if he had sold it for

N6,600.00. .
A.13% B. 12%

C.10% D. 5%

17.1f3p=4gand 9 = 8¢ — 12, find the value
of pq.

A.-12 B. -7
C 1 D. 12
18. 1 (0.25)” = 32, find the value of y.
5 3
A -— i
2 B2

C. 1 D §.

2 2

19. There are 8 boys and 4 girls in 5 liﬁObmﬁves
is the probability that the first pers(;‘nw al

steps out of the lift will be a boy? Who

|
- 2
|
C. - 3
0. Singlity 2ol
x ~-9x+14
+2 B
s 4 B. x-2
x-2 x+4
+7 .
=LA ) R
x-1 x+7

21. Which of these values would make —3{:1

p-p
undefined?
A -1 g -1
3
¢t D.1
3

22. The total surface area of a solid cylinder is
165 cm?. If the base diameter is 7 cm
calculate its height. [Take7 = -,’—]

A.20cm
B.4.0cm
C.45cm
D.75cm

93 1f 2° = /64 and b _3 evaluatea’ "
a

A. 48 B. 90
C. 160 D. 250
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H.

}.v
32cm
2\52° [
X 7
NOT DRAWN TO SCALE

In AXYZ [YZ|=32 cm, ZYXZ =52° and
ZXZY= 90°. Find, correct to the nearest
centimetre, |XZ|.

A 13cm
C.25cm

B. 20 cm
D. 31 cm

25.1f log, 2=0.3, evaluate log_8.

A. 0.6 B.0.9
L. 1.2 D.24

26. An arc subtends an angle of 72° at the
centre of a circle. Find the length of the arc
if the radius of the circle is 3.5 cm. [Take

T=%]
A.22cm B.4.4cm
C.88cm D. 6.6 cm

27. Make b the subject of the relation:
Ib~ —;-(a+b)h

< g al
A ~—— B. —

2-h 21-h
. 2-h ah
] " 2l-h

28. Eric sold his house through an agent who
charged 8 % commission on the selling
price. If Eric received $117,760.00 after
the sale, what was the selling price of the
house?

AL $120,000.00 B. $ 125,000.00

- C. $128,000.00 D. $ 130,000.00
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29. Find the angle which an arc of length
22 cm subtends at the centre of a circle of
radius 15 cm. [Take 7 = 2]
A. 156° B. 96°
C. 84 D. 70°

30. A rectangular board has length 15 cm and

width x cm. If the sides are doubled, find
its new area?

A. 15x cm2 B. 30xcm*
C. 45xcm? D. 60xcm?
31.
R P
50°
S T
NOT DRAWN TO SCALE

In the diagram, POS and ROT are straight
lines. OPQR is a parallelogram,

0S| = |0T| and ZOST=50°. Calculate

 the value of ZOPQ.
A. 160° B. 140°
C. 120° D. 100°

32. Factorize completely:
(2x+2))(x - ) + (20 = 2)x +)-

A. 2(x-y) B. 2(x-y)(x+y)
C. 4(x~y) D. 4(x—y)(x+y)

33. The interior angles of a polygon are 3x°,
2x°, 4x°, 3%° and 6x°. Find the size of the
smallest angle of the polygon.

A.30° B. 40°
C. 60° D. 80°
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34. A box contains 7 white and 3 blue identical
balls. 1f two balls are picked at rando_m
from the box. one after the mhgr with
replacement, what is the probahthty that

they are of different colours?

A 12 B. -l
L 20
2
¢ 3 D. =
5 3

35. Find the equation of a straight line passi_ng
through the point (1, -5 and having

: 3
gradient of 3.

A 3x-4y-23=0
B. 3x—-4y+23=0
C. 3x+4y+23=0
D. 3x+4y-23=0

36. The foot of a ladder is 6 m from the base of
an electric pole. The top of the ladder rests
against the pole at a point 8 m above the
ground. How long is the ladder?

A.7Tm B.10m
C.12m D.14m
37. Iftanx = i 0 < x <90, evaluate co.sx
4 2sin X
s B o
3 3
2 p. S
4 3

38. From the top of a vertical cliff 20 m high, a
boat at sea can be sighted 75 m away and
on the same horizontal position as the foot
of the cliff. Calculate, correct to the

near -s¢, the angle of depression of
the b. i the top of the cliff,

A5 B. 16°

G.75° D. 56°

e e et
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3.

NOT DRAWN TO SCALE

In the diagram, O is the centre of the circle
with radius 18 cm. If the angle ZZXY =7(¢
calculate the length of arc ZY. [Take7 = Z ‘

A.80cm B.44 cm
C.22cm D.11cm
P
S o0
T
R
NOT DRAWN TO SCALE

In the diagram, RT is a tangent t0 the circle at
R, ZPOR =10%, /ORT =352°, LOSR=Y
and ZPRQ=x. Use the diagram 10 answer
questions 40 and 41.

40. Find the value of -

A. 180 B 52p
C. 60° D. 6
41. Calculate the value of . ’
A 48 B.5)
Cise D.70
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4 Calculate the variance of 2, 4,7, 8 and 9.
: A 2.6 B.3.5
oy D. 7.2

43. The fourth term of an Arithmetic
3 Progression (A.P) is 37 and the first term
is -20. Find the common difference.

A 17 B. 19

C.57 D. 63

p \E___F 0
50° 105°

R

m
n>/G §

NOT DRAWN TO SCALE

In the diagram, @ is parallel to E, :

ZOFG=105° and /FEG =50°. Use the
diagram to answer questions 44 and 45.

44. Find the value of m.

A. 55° B. 75°
C. 105° D. 130°
45. Find the valye of n.
A. 130° B. 75°
C. 55° D. 40°

46. A box contains § red, 6 green and 7 yellow
pencils of the same size. What is the
probability of picking a green pencil at
random?

A. > B.

D.

-0
N — | =

C.
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47,

NOT DRAWN TO SCALE

The pie chart represents fruits on display in a
grocery shop. If there are 60 oranges on
display, how many apples are there?

A. 40 B. 80

C. 90 D. 70

The following are scores obtained by some

students in a test:
8 18 10 14 18 11 13

14 13 17 15 3 16 13

Use this information to answer questions 48 to
50.

48. Find the mode of the distribution.

A.8 B.13
C. 14 D. 18

49. Find the median score.
A. 13.0
B.13.5
C.14.0
D.14.5

50. How many students scored above the
mean score?

A7

COow

.8
.9
.10
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QUESTIONS AND ANSWERS

Question 1

a) Without using mathematical tables or

0015 x 0367 jeqvin
calculators, evaluate m’ :

the answer in standard form.

b) If =X l, find, correct to tWo decimal

8y+3x

b
places, the value of —;

Solution
0.015x0.567 _15x107 x567x107

a) i) -3
0.05%x0.189  5x10 x189x10

-6
U330 g 107+ =9x107
1107
b) X =l gives 5(5y—x)=8y+3x
8y+3x 3
25y-5x=8y+3x 25y -8y =3x+5x
17y=8x i=1—7—
y 8
X
.'.;=2.125z2.13 (2 dp)
Question 2

a) Zvanes directly as x and inversely as twice
the cube root of y. If Z=8, when x =4 and

1
y= 3 find the relation for y in terms of x

and Z.

b) Factorize completély:
2 :
4h ~ab+(_a+9b)l i,

Solution
X
a)Z « K
3 Z -k
2 g
=8, x=4, y=§ g= %
200
1 3
)L =4k k
. :2

This gives: Z = _2(3_;,) %:
. X ’
Be

b) 462 —ab+(a+9b) —a*
—4b? —ab+a” +18ab+381" -
—4b* +81b* —ab+18ab

=85b% +17ab
=17b(5b + a)

Question 3
S5x-1 5 2x-3 2

4 3

J28+3483

5
b) Evaluate ————+-
W63 3

a) Solve

Solution

S5x-7 2x-3 -2
a) - g e

6 4 3 ‘
Multiplying through by 12 gives:
25x—T)+3(2x-3)=4-2)
10x—14+6x-9=-8

16x=15 LxEy
b)Jiﬁ+J343 5
2J63 3
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§ car dealer made a profit of 22.5 % by selling
; car for GH¢58,000.00. Find, correct to twg

&ecimal places, the percentage profit if the cqr
had been sold for GH¢61,200.00.

Solution
Let x be cost price
100% +22.5 % =122.5 %

12265 % x = 58000

So

=209, 100
122.5

" Cost Price = GH 47,346.94
Percentage profit — Selng price — Cost x100

x =477346.94

Cost
Percentage profit = OLA00-—47,34694 x100
47,346.94
Percentage profit = 13853.06 x100
47,346.94

" Percentage profit = 29.2586 =29.26%

Question §

9 A number is chosen at random from
U=1{1,2,3, ..., 10}. Find the probability
that the chosen number is either a prime
factor of 42 or 4 multiple of 3.

b
11 x = 1020 ¢,y , find the value of x.

S“llltion

%Q:n,z3,¢5,eghx,&lo}
e factors of 42=1{2,3,7}
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So P(Prime factors of 42) ~ 2
Multiples of 3 = {3,6,9}

So P(Multiples of 3y - 3.
10

Prime factors of 42 and multiples of 3 = {3}

P(Prime factors of 42 and multiples of 3) = L

. P(Prime factor of 42 or mul B

3.3 1 5

—_— —
———

tiples of 3)

b) 110, = 1020,
(1xx2)+(1xx‘)+(0xx°)

= (1x4%)+ (0x4%) + (2x41) + (0x4%)

X4 x+0=64+0+8

X2 4x=T72

x2 +x-72=0

X2 -8x+9x-72=0
x(x-8)+9(x-8)=0
(x=8)(x+9)=0

. x=38 since x cannot be negative 9.

Question 6

Lo 2 = 4
a)Ifa—(J,b— 5 and

r=a+ 1(a-b), find
ir
ii) |r -
_mk
b) Given that a = bcand n= :
i) express k in terms of a, ‘b, e m anq n
ii) find, correct to three significant tigures,

the value of k, whena = % h=-4,¢=3,

pi=7andn=-5.
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Solution
a)i)r=a+1(a-b)

- G136

mk a
b) i) a=be, n=—, C=’b‘
ec
mk bmk
n=——

This implies n=—-
b

aen
Hence k=—
b

m
1)3)5) =1
ii)k=—————(2)(X)=—2—
(-4X7) -28
15
T 2x28

= 0268 (3Sﬂ

Question 7
a) Copy and complete the table of values for

y=5sin x+9cos x for 0°<x<150°.

x | 0°]30° | 60° | 90° | 120° | 150°

y 103 0.2

b) Using a scale of 2 cm to 30° on the x-axis
and 2 cm to 2 units on the y-axis, draw the
graph of y =5sin x +9cos x for
0°<x<150°.

c) Use the graph to solve the equations:
1) Ssinx+9cosx=0;
i)  Ssinx+9cosx =2

d) Using the graph, find, the value of y when
X = 45°,

606
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Solution . ‘ "f,o",
a) When x=0% y=5sm0°+9cos(o.q
thn X ?:mo, y:'ssm 6()°+90056()°t38
When x=%0° y =551 90°+9cos900 . 5

For x=150°, y=5sin l50°+9c()s]500=~53

The complete table is as follows:
MZW’ F]?O

50| -027 57

—~—

| "H [
e
ug ST¥ ]
[l dea b » »
1
I~ ]
ae) I St e
4 ——.
i3 B BEPRRASE K9 Mosa bgna,
33 b s
fh i {T;;;.
11} CHH
Tt SIR TR OO0
i R RRIN] HE A
| ! Ll [ %
e pwom Tl ; yovem,
6 it X il it i
ot 1 S N0 vaast 5t f
T ned SN ponse (8K ubs
— iz LK T 1T
I &1
4 - D
[+ T = e et
i e
EBaa: iR e Seass Sﬁ RRasd uanes A e
it ] S R {28 i
L L Y4 RSRRE RS guasl JERRSAERSE *r--—---r};z
G i !
2{1 H [ B i ;
Lol 1] 251 1 1] ;
™ T 11 13 27
I (e e :xl'} |
ges 1t “rifidi tHi B
0= {601 1904 i
SEye T — SBREY SEaN g
Tt (G813 e 7 r _
! i =
T T — Y =
2 1 i+ b 385 ol
214 1 i
r H T 1
H b i Vit
il I i
41! {1 o i iR
et Lyt i ifl
vl P Hid bt
T Y T 18] ) $p] 1481
A E R <=
anu ddakad Snee Ewadd 1447 —

=§sim X+ 908+

¢) i) Ssinx+9cosx=0; Buty ,
he solution

This implics that y=0 and so'

is where the curve cuts the x-aXIS-
- From the graph, x=118.5"

SN, ) P
ii) Ssinx+9cosx=2 Buty=3snt¥
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heory .
L Th 2 o the solution i
iy e . h'csthat )’--2 and s S

This ! e curve cuts ﬁ(;galme p=2,
2fC = 108

“F m the gaph. ¥
n

o the graph, when x=45% y=9.8
e

qestion 8
) Using acrt‘f
.“;ngadmateral ABCD such that
I)’;BI =6.5cm, [BC| =9 cm, |4D| =4 cm,
/ABC =60° and ZBAD = IZE; .
i) the perpendicular bisectors of BC and cp

b) Locate the point of intersection, T, of the
rwo bisectors in 8(a)(ii).

) With the point Tin 8(b) as centre, draw a
circle to pass through the vertices B, C and
D.

ler and a pair of compasses only,

¢ Measure:
i) |B7]; ii) |CD).
Solution -
3) Construct ZABC =60° and ZBAD = 120°
as shown below: '

b) Tis shown on the diagram.

¢) The construction is as follows:
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d) i) [BT|=4.8 cm

ii) |CD|=6 cm

Question 9

a) Using a scale of 2em to | umit op both axes,

draw on a sheet of graph paper. two
Perpendicular axes Ox and Oy for

=5<x<5 and ~3L yLs

b) Draw on the same graph sheet, indicating
clearly all vertices and their coordinates:

1) A ABC with vertices A2, 1), B(1,4) and
C(-1,2)

i) the image AA\B,C, of AABC under
a reflection in the line Y =0, where 4 4,,
BB andCHC |

iii) the image A A 28, C, of ABC under a
-2
translation by the vector ( 1 },where

4-4,,B-8, andC—-C,,

iv) the image A 4 385 C; of ABC under
an anticlockwise rotation of 90° about the
origin, where 4> 4, B— B, and
C- C,.

¢) What single transformation maps A4 B, C
yonto A4;B,Cy whered, - 4,, 8, -8
yand C, - C,.

Solution 5
b)i)A(2,l),B(l,4) and C (- 1,2

() )
el el
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L

The graph s as follows
3
& TR H
it ) L i i i (R [
i ) 317 1 R
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5 ) P 28 o e ~
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2 -1 3 4/
) oL
: ~4 ] )

1 ) . A
%) )l
Hence the single transformation that maps

AA\B,C, onto A4, B, Cy is areflectiop,
the linex =y or linex-y = 0.

Question 10
a) In a class of 50 students, 24 like footbg] 9
basketball and 18 cricket. 6 like foothaj|
and basketball only, 3 like basketbal onjy
5 like all the three games and 14 did not
like any of the three games.
i) Illustrate this information on a Venn
diagram.
ii) Find the number of students who like;
«) football and cricket only;
B) exactly one of the games.

b)If(3-a),6,(7- 5a) are consecutive terms
of a Geometric Progression (G.P) with
common ratio 7> 0, find the values of a

Solution
a) i) Let U= {students in the class}
Let x = {students who like football and
cricket only}
The Venn diagram is as follows:

e U(S0)

F(24)

14 a8

i) @) n(U) = 50
13—x+6+5+x+3+7+6—
x=54-50
x=4

. 4 students like football

B) Students who like exactly one of the gam®

PUSTESY

and cricket Oﬂl y
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Jﬂl.‘l 0 x+(6-X
;‘('

)=9+43+2 =14

secutive terms of the Geometric
gion are (3-a), 6, (7 - 5a)

Thc CO]
S C e -
;‘"gc ommon ratio of the G.P is:
¢

¢ 1%
-

T N
3 iplying gives:
% A _5a)=6(6

s‘12,22(1—15=0
e 5¢+3=0
50 O

i)

(@a-5)5a+3)=0

3,

. The values of a are 5 and -3

yestion 11 )
Two passenger trains, A and B, 450 km

gpart, start to move towards each other at
ihe same time and meet after 2 hours. If

)

train B, travels % as fast as train 4, find the

speed of each train.

b) A solid cube of side 8 cm was melted to
form a solid circular cone. The base radius
of the cone is 4 cm. Calculate, correct to
one decimal place, the height of the cone.

Take 7 = 2]

Solution
) Letspeed of train A = x

Speed of train B=4 x

Distance = speed x time

Distance by A correspond's to xx2=2x
Distance by B corresponds to £ xx2="4x
Distance coverd by A and B=450 km
2+ -‘7Q x =450

Multiplying through by 7 gives:

4x+16x=3150 which gives 30x=3150
.',x:]os

ence speed of train A =105km™

July 2019 Theory
Now  speed of train B = g—x = % %105

" Speed of train B = 120kmp-!

b) Volume of cube = 8' =512 ¢’
Volume of cone = ~;-777212

Volume ofcone:%x%xd,lxh

. Volume of cone =16.762h
Volume of cube = volume of cone

512=16.762h h=-312_ _10 545

. 16.762
“. Height of cone =30.5 cm (1dp)

Question 12

NOT DRAWN TO SCALE

a) The diagram shows a circle 4BCD with
centre E. Quadrilateral EADC is a thombus,
/BAE = /ECB =n and ZABC =m.
Find:
i) m;
i) n

b) Find the quadratic equation whose roots are
3 and-4
y and

Solution

a) i) ZAEC = 2m
ZADC =180 —m
Hence 2m=180=m

3m =180

I
S

m

609
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i) ZAEC =2m = 2x 60°=120°
AEAC is isosceles with base angles EAC
and ECA=1(180-120)=30"
JEAC = ZECA=30°
From A ABC,
m+ ZBAD+ZBCD =180’
60+ (n+30)+(n+30)=180

2n+120=180 2n=60
oon=30°
b) Method 1
Sum of roots = 2 +(-4)= = =
4 4
Product of roots = Ex (4)=-3

4
The required quadratic equation is given by:

s (Sum of roots) x +Product of roots =0
% _[—_1?1}‘ -3)=0 = x2+1—3-x—3=0
4 ’ 4

Multiplying through by 4 gives us:
4x® +13x-12=0

Method 2

Since the roots are: % and - 4, the required
equation is given by:

(x-2)x+4)=0

Expanding this equation gives us:

x° +4x-—%x—3 =0

Multiplying through by 4 gives us:

4x% +16x-3x-12=0

o 4 413x-12=0

Question 13
a) The fourth term of an Arithmetic
Progression (A.P) is one less than twice
the second term. If the sixth term is 7,
find the first term,

610
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b) A clerk spends —, — and
53

8 Of hs Mg}
salary on rent, transport and entert
tespectively. If after al] these ey
had GH¢4,100.00 left, find how
earns per annum,

ainmeny
penses he

c) Giventhat f:x— 2x* -8y 5,
gix~%x=1
Find: 1) f(-3)
ii) the values of x such that 1) = of)

Solution

a) The n® term of an AP is givey s
U,=a+(n-1)d .
where a = first term and
d = common difference.

So the fourth term of the AP is: Uy =qa+34

The second term of the A.P is: U, =a+d

The fourth term of the A.P is one less than
twice the second term means that:

Uy =(2xUy)-1
a+3d=2x(a+d)-1
a+3d=2a+2d-1

-a+d=-1-———-———————- (1)

The sixth term is 7 means that:

I N Q)

) +(2): 6d=6 cd=l
Putting d =1 into (1) gives:  -a+1=-!
La=2

Hence the first term 1s 2.

b) Total fraction = —15~ +

Fraction of salary left = 1-—=

Let x be annual salary;

41 4,100 120
—xx=4,100 T,
120
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: 1CC qnnual salary is GH¢ 12,000.00
Henee !

’,('3) 2(-3) 2_8(-3) +5=18+24+5f
=

611

) f(x)=g (x)

2 B+ 5=x-2
U’ -Bx+5-_x+2
ut-9x+7=¢
(e~1)2x-7)=0

Hencex=1 or x=%

July 2019 Theory
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