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Subject : Mathematics
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Level (Stream) :  Secondary Three Normal (Academic)
Date : 11 October 2022

Duration : 1 hour 30 minutes

Marks : 50

READ THESE INSTRUCTIONS FIRST
Candidates answer on the Question Paper.

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For r, use either your calculator value or 3.142.
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Mathematical Formulae

Compound interest

n
Total amount = P (1 + 'i%)

Mensuration
Curved Surface area of a cone = nrl

Surface area of a sphere = 4772
1 .2
Volume of a cone = s h

Volume of a sphere = snr3

Area of triangle ABC = %ab sinC

Arc length = r8, where 6 is in radians

1 .. .
Sector area = 51‘26, where @ is in radians

Trigonometry
a b _c
sind ~ sinB  sinC
a? =b%2+c%—2bccosA
Statistics

ean=zf—x
M S7

Standard deviation = \/ ZZ fi‘j _(%J
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Answer all the questions.
1 tan 145° 1475 145 —

Write these numbers in order of size, starting from the smallest.

Answer

2 Find the largest integer satisfying 2x+3 >15

Answer (2]

3 Alpha Condominium was built at a cost of $3.€ x 107 and Zulu Condominium was
built at a cost of $48 million. (1 million = 1 X 10°)

(a) Find the difference between the building costs. Give your answer in
standard form.

Answer $ (2]

(b) Alpha Condominium has 150 similar apartments. Find the average selling price
of each apartment if the developer mad: a total profit of $9 million.

Answer $ (2]
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4 Match the following graphs with their respective functions by labelling them with their
corresponding letters.

(a)

(b)

©

(d)

PartnerinLearning
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A: y=2x° B: y=— C:y=%
3 2 1
D: y=— E: y=4x F: y=—x+1
X 2
w‘.
4
- > ¥
/ Answer 1]
)?
A/
» X
Answer [1]
Y
'
Answer 1}
¥
4
>
Answer [1]
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Expand and simplify the following algebraic expressions.

(@) 5(Mx+y)—3(x-2y),

Answer

(b) +3)G5y-2).

Answer

Factorise the following expressions completels.
(@) «x%2-9,

Answer
(b) 5Sxy+x+10y+2,

Answer
() 3x*2-—-x—-4.

Answer

PartnerinLeaming
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7  Express the following as a single fraction in its simplest form.

2x 1
Gz=32  Gx=3)

Answer [2]

8  Given that the formula of 4 =477, use 7=3.142.
(a) find the value of 4 when r = 3,

Answer A= {1]

(b) make r the subject of the formula.

Answer r= [2]
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9 Solve—7—=3.
x—2

Answer x= [2]

10 A map is drawn to a scale of 1 : 85 000.

(a) The scale can be rewritten in the form 1 c¢m to x km. Find x.

Answer x = km [1]

(b) The distance between two towns on the map is 30 cm.

Find the actual distance, in kilometres between the two towns.

Answer km [1]

(¢) Anisland has an actual area of 2.89 xm?.

Find the area, in square centimetres, of the island on the map.

Answer cm [2]
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11

12

25x2y5
10xy3

(a)  Simplify

Answer M

() Giventhat /49 =7" find the value of n.

Answer n= i

(a)  Express x? — 8x + 11 in the form (x + a)? + b. (use complete the square method)

Answer [2]

(b) Hence, solve x? — 8x + 11 = 0, giving your answers correct to 2 decimal

places.

Answer x= or 2]
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14 In the diagram, the vertices of triangle ABC are A(2, 1) , B(2, 3) and C(6, 4).

y
A
_— 6 -
__..5-
C
__.4_
o
/ /
B__+—|
—3- ./ //
— /
e
o
—1
, —
ST A R A A A
(a)  Find the length of AC, using the formula, length = \/ (¥, = V) +(x,—x)* .
Answer unit [2]
(b)  Write down the coordinates of D such that the four points 4BCD are the four

vertices of a parallelogram.

Answer D ( , ) [1]
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15 Tnangle ABC is a right-angled triangle. It is given that 4B =5 cm and BC =12 cm.

(a) Show that AC=13 cm.

(b) Find the value of

(i) tan LACB, (as a fraction)

[2]

Answer [1]
(i) 3sin22.6. (correctto 3 sig. fig)
Answer [1]
16 The diagram shows a triangle ABC where BC =5.9 cm and ZABC =90°
and ZACB = 65°. Find the length of AC.
C
65°
S9cm
= \
B A
Answer cm  [2]
End of Paper
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READ THESE INSTRUCTIONS FIRST
Candidates answer on the Question Paper.

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For n, use either your calculator value or 3.142, unless the question requires the answer
in terms of =.
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Mathematical Formulae

Compound interest

Total amount = P [] + r
100

Mensuration
Curved surface area of it cone = a7/

Surface area of a sphere = 4772

Volume of a cone = %nrzh
4
Volume of a sphere = 3 r

Area of a triangle ABC = %ab sinC

Arc length = r@, where 7 is in radians

1 . .
Sector area =-2—r20 , wher: @ 1s in radians

Trigonometry
a b c

sin A N sin B - smC

a’ =b>+c¢*—2bccos A

Statistics

-
Mean = L;

2 2
Standard deviation = \/gﬁc_ - [;ﬁj
A >f
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Answer all the questions.

(a) Giventhat p= s

(¢) Rearrange 5m =

2x+y°
=5

mx+3

y

, find the value of p when x=4and y=3.

Answer

Answer x=

to make m the subject.

Answer m=

PartnerinLearning
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(d) Expand and simplify (2x+3)(4—x).

Answer [2]

Simplify the following, leaving your answers in positive index notation.

(@) 3x'y?x(2n%),

Answer [2]

Answer (2]
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4 (a) Mr Wong sold his car for $125,000 in 2021.
He made a loss 0of 20% on what he had paid for when it was new.
How much did he pay for his new car in 2020.

Answer $ (2]

(b)  Mr Wong took a car loan of $100,000, a1 2.5% per year compound
interest, when he bought the new car.
Find the total amount he will pay back atter 3 years for this loan.
Give your answer correct to the nearest collar.

Answer $ [2]
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5  The figure below shows a rectangle with breadth of x cm.

Length

x cm

(a) Given that the length of the rectangle is 6 cm longer than its width, express
the length of the rectangle in terms of x.

Answer  ...coiiiiiiiieee cm [1]

(b)  If the area of the rectangle is 40 cm?, form an equation involving x and
show that it reduces to x>+ 6x—40=0. [2]

Answer

(¢) Solve x*+ 6x—-40=0.

Answer Xx=.............OT ..cooo...ee. (2]
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7

Two similar solid cones have heights 10 m and 15 m.

(a) Given that the smaller cone has a radius of 4 m, find the radius of the
larger cone.

Answer m [1]

(b) Find, in its simplest form, the ratio of the total surface area of the smaller
cone to that of the larger cone.

Answer [2]

(c) Ifthe cost of painting the larger cone is $125, find the cost of painting the
smaller cone.

Answer $ [1]

(d) Both cones are completely filled with cleaning agent. The cost of filling
both the cones is $399. Find the cost of completely filling the smaller cone
with the same kind of cleaning agent.

Answer $ [2]
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8 The perimeter of an equilateral triangle is equal to the circumference of a circle of
radius 12 cm.
Find the length of each side of the triangle.

Answer ....oceeeiiiiiiiiiiine cm [2]

9 Inthe diagram, AB, CD and EFG are parallel siraight lines.
Angle BAF =53° and angle DCF =112°.

A5
C > D
/ﬂl 12°
E F > G
Showing your reasonings clearly, find, in terms of x,
(a) angle AFE,
Answer °
(b) angle CFA.
Answer .°

Reason ..........cccoooieviiiin i 2]
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10  Simplify, giving your answers in positive index.

(@) 44g°=+a?

ARSWer  ...ciiiiieiiiiiiieeeeieeee 1]

® ()’
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11

The variable x and y are connected by the equation y = 3 +x-4.
x

Some corresponding values of x and y, correct to 2 decimal places, are given in
the table below.

x 0.2 0.5 1 2 3 4 5

y 11.2 ¥4 0 -C.5 0 0.75 1.6

(a) Find the value of p.

Answer [1]

(b) Using a scale of 2 cm to represent 1 unit on the horizontal x-axis and 1 cm
to represent 1 unit on the vertical y—axis, draw the graph [3]
for 0 <x <5and a vertical y-axis for --1<y<12 .

(¢) By drawing a tangent, find the gradient of the curve at point x = 1.

Answer (2]
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READ THESE INSTRUCTIONS FIRST
Candidates answer on the Question Paper.

Write your name, class and index number on ail the work you hand in
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For n, use either your calculator value or 3.142.
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4 Match the following graphs with their respective functions by labething them with their

corresponding letters.

4 |
Ar y=2x B: y=-— : 3
X
, 3 .
D Vo= T By v=4xy o - N
(a) o
&
/ X "g;« .
/ Answer 11
¥
(b) ‘/
-~ x
f\ v E 0
Answer
(¢} a
- D
" L X |
Answer [
|
. ¥
(d) Y
t '
Answer 1
PartnerinLearning
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N

Expand and simplify the following algebraic ¢Xpressions.

(ay  Sidx+y)— 3ix— 2}')}
I

20 % +S’j — I + Aj

(by iy

+ 335y ~ 21

Sy* - 2yt 15y - ¢

Answer
Factorise the followir. . toresinry: coninies -
(@ x*-9 ;
A2 M
Arswer

() Sxy+

o {54 Dy 2(5y - 'JX

+ Wy + <

Answer

-y
2z '}xy‘/\kg_e
+1 e\ 7Y

Answer

(¢) 3x*—x~4, ) 3’&

PartnerinLearning
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7 Express the following as a single [raction n 1ts simpilest torm,
2% 1 I

(5x— 30 ' (5% = 3)
x . | ¥ (57(/’”??)
= st (sn-Bn3)

2+ (C3)

DI

- (S’w—/%)b

-

T -2
(So.~2)* 12

8  Given that the formula of 4=4x+*, use 7=3.142.
(a) find the value of 4 when r = 3,

T

et~ (20

2 e
o [ 2 7T

Answer A= ] l 3 [1]
(b) make r the subject of the formula.

g
- (N
L Sl M)
7 G

— =z

Ur
Answer F= ’i— \E; (2]

Partnerinl.earning
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8
) L anxdyd
1 a Simphity ——2
! (2) PUIY . oxye
Q-
SrJ
Answer e ’l I [
th)  Given N 4y ff} find the value of 1.
/ 1
A
49> =7
2x4d 4

A — [1]

12 (a) Express x%— 8x + 11 in the form (x +a)? +b. (use complete the square method)

2’(' ««t‘(%:/ “’{ ’[V)
/—ﬂ;.—l{—) —fvé

g
Answer [ *- Lf) ~5 (2]

(b) Hence, sol{e x%—8x + 1} = 0, giving your answers correct to 2 decimal

< (2]
places.
L (t-y)=t=zo0

(w-%)*
v oy = BE
- Y+
%¢¥+ﬁ?avx:*hﬁ:
=02Y 7

Answer

[1]

PartnerinLeaming
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14

14 In the diagram, the vertices of triangle ABC are A(2, 1) . #(2.3) and (6. 4).

/ --_-‘----“
A _-‘----' :
—_1 5% = N S—
i
0 2 5 6 7 8

i 2 3 4
e

(@)  Find the length of AC, using the formula, length =\/ (0 =2 +(x,—x,) .

[ fom

Answer unit [2]

(b)  Write down the coordinates of D such that the four points 4BCD are the four
vertices of a parallelogram.

D(é,’z') (1]

Answer

PartnerinLearning
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1§ Triangle 4BC is aright-angled triangle. It is iziven that AB =

cmand BC =12 ¢cm.

A
5¢cm
™~
5 12 em S i
(a) Show that AC =13 cm. (2]
Z
N4
(b) Find the value of
(i) tanZACB, (asa fraction)
Answer { o (i1

(i) 3sin22.6°. (correctto 3 sig. fig.)

Answer

//Y (i)

16 The diagram shows a tnangle ABC where BCC =5.9 cm and ZABC =90°

and £ZACB = 65°. Find the length of AC.

£

62

’ °orf

oV 57; 7" _ 51225:
e T 1

$q xsmPe”

. g

, ®
coc 652 =

BP~282

f‘f o (25f)

r2.9¢ = '8

e /ﬂZ £ HMnswer

End of Paper
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READ THESE INSTRUCTIONS FIRST
Candidates answer on the Question Paper.

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.
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For =, use either your calculator value or 3.142, unless the question requires the answer
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Mathematical Formulae

Compound interest
n

Total amount = P (1 +
100

Mensuration
Curved Surtace area ot g cone = 77/
Surface arca of a sphe = ¢
Volume of a cone = ;m I

~ 4 -
Volume of a sphere = Em"3

Area of triangle ABC = %ab sinC
Arc length = 78, where & is in radians

i . .
Sector area = -126, whe e 6 is in radians

C

sinC

— 2hccosA

Statis...

Vg
& i f

Standard deviation = _Z*’ S - L_M__Z j‘
>
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(&) Expand and simplify (2x+3)4~x).
22

By 93 2i2-3x i

I TSt 2 2]

Simplify the following, leaving your answers in positive index notation.
@  3x'y?x(20n%),

-3 56
2ty 7 x ?x:“('gj

7 3
nswer _ 2% o¢ gy~
® 4 [»]
£{2]
B
Gy S M\
-  «?
Yy 2t
a——t=—— X
2
R i
Answer j:} , (2]
PartnerinLearning
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8
6 The equation of a straight line /, is  HY 2% ;-7’

It intersects the x-ax1s at /7 and the L axis at (1

- M.—......::w

(@) () Wmc down t} \L coordinates of P.
’a\
. j’ CCM} A /LX{S'}
£~ =7
. ) i G CF o ):' G yo i
(i} Wrne down the conrdinates of ¢
9 = F y u)‘—-/x){ tfj
G, 7
v z
Visiier G . Yo (1)
(b) Find the length of PQ.

) T
P Q - ’\f - '

) C2s.f)
341 units [2) Py
Another line /; has the same gradient 25 /i and passes through the point (0, 1)
. its  [2
(c) Find the equation of the line }, Answer units_ (21
&) AN o A 4

‘ L}] M= :}
Y & Jf’*”“{ \1’3

(N7 ‘3
|

Answe

!
+ 3
(6

%,
Y= %* (]

fe
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(4] o j
) ) ‘ ) ) ) R o ’:"
7 [wo similar solid cones have heights 10m and 15 m. ® ol
N _ . . L : . q
(a)y Given that the smaller cone has a radius ot 4 m, find the radius of the 3

larger cone. HUjLIL > /D e /az)lul?g 2 w |
2 3 ‘-f {; B SR

Answer Ll) m {1

(by Find,m s \}mpk\t s, the ratio of the total surtace area of the snalier
comne W that of the larger cone.

M

Mes— 7 s quard both cide ¢

| > fgf 2
/ ~ |
© If the cost of painting the larger cone is $1 2i find the cost of painting the
smaller cone.

vl aho

| “* I R

,v/""’m

b<s-5L > §55
mswer s §C oy (2]

(d) Both cones are completely filled with cleaning agent. The cost of ﬁlhng
both the cones is $399. Find the cost of completely filling the smaller cone
with the same kind of cleaning agent.

202 M

p3.3%  cubse o cules
Smh//whe’

g v Jplue

total = 3427238 =ryx g

tath part = 3 Yy = 111
answer $ 4126 3]

\)O\U‘MQ-
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10 Simplify, giving your answers in positive index.

b~ "

8 4a°+a°

Answer (1]
M 27
{m /} _
-6
= ™M ,
g
PartnerinLearning
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