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Answer all questions.

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 T, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part question.
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Mathematical Formulae

Compound interest
n
-—I-?:-.-'
Total amount = P (l + 100)

Mensuration

Curved surface area of a cone = Tt/ !

2
Surface area of a sphere = 477

Volume of a cone = -%-ﬂ:r?‘h

Volume of a sphere = -g-nra

Area of triangle ABC = -%ab sinC
Arc length = 70, where 6 is in radians

Sector area = %rze, where 0 is in radians

Trigonometry

a

Ll W
sinA4

b
sinB sinC

a’ = b*+¢% —2becosA

Statistics

| © UCLES & MOE 2022 % 4048/01/0/N/22
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Answer all the questions.
I Caloulate {/125%— 525

Wsing calowdator = -1-1408

ANSWEF oo o '34 ..................... [1]
2 Simplify
® x5 = (3X 5)(35 X 53)
=15 55
&
ANBWEBY . cigivrsisisens '53, ....................... [1]
b) 32x-1)-2 =X ~=3— 2
=6X —3
Answer ........ 61_5 ................... [1]
3 235! poiy 230 165 & . 19 40) - #:39 14 32

(@) Find the median of the set of numbers.

STBP‘: Ty +AL UM n aseady ara(l.f
4,16, 19, ) ) 32, 37, 40

ﬁf — = 28-5 Answer ... 28-5 [1]

iiiiiiiiiiiiiiiiiiiiiiiiiiii

(b) Find the range of the set of numbers,

Rarge = 40 —
e cpmiten

ANSWEL sondottam 26 .................... [1]

© UCLES & MOE my
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our diagrams in g sequence are shown below.

L
&
8 o
® ® @
@ £ & @
& o (] & e
® & e
:t o:o. 000080 b .
, Diagram
Diagram 1| Diagram 2 Diagram 3

14 dots
S dots 1.3 8 dots +J3 ldots <+ 3 |

N A LS LA

(a) Find the number of dots in Diagram 8.

4+3+3+3 +3 = 26

iiiiiiiiiiiiiiiiiiii
iiiiiiiiii
iiiiiiiiii

(¢) Explain why it is not possible to have a diagram with 157 dots.

IN= 155 5 hence n =52

.........

iiiiiiiii

| © UCLES & MOE 2022 ﬁ 4048/01/0/Np2



* 0015986404505 *

LUDETTT T

5 (a) A bag contains pink counters, blue counters and yellow counters.
A counter is picked at random from the bag.

S

The probability that the counter is blue is %
The probability that the counter is yellow is 1%

Find the probability that the counter is pink.

(b) Another bag contains 8 red counters and 16 green counters.
More red counters are added to the bag.

: : l
The probability of picking a green counter from this bag at random 1s now 7.

Find the number of red counters added to the bag.

Let X be the number of red connters added :

L e
a4tx 4
attx = 64 40 o

S

6  The mass of a small pot is akg.
The mass of a large potis bkg.

Ajay buys 4 small pots and 2 large pots with a total mass of 119kg.
Bhanu buys 5 small pots and 3 large pots with a total mass of 165kg.

Form and solve two simultaneous equations to find the mass of a small pot and the mass of a large pot.

4a +2p =119 S5at+ 3b = 169
. 124 +6b = 35F —® = 10at+6b=330 —

®-©: w=2
a=13.5

Hence, b= 32-%

Answer Small pot ...... ’3 5 ......... kg

I © UCLES & MOE 2022 % 4048/01/0/N/22 [Turn over I
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The diagram shows a regular octagon, a square, an equilateral triangle and a quadrilateral.
(@) Find angle BCD.
o L= 360 _ 45°
H £6CD = 180° - 45° (£s on str. line
et = |35° _.135
=3 5 Answer Angle BCD = ...2.%. & . 2]

139 =90 °=45° 2]
(© FindangQE%D.// CD ( wmsp a’,dlnj ‘5)
.+~ BCDJ is a rhompys .

KID= 360°- £LTK - 48Tl -4 B8TD
e 360°= 60°-90°= 1357=35° 4po

swer Angle KID= . Vod [1]

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

8  Abox measures 84 cm by 60cm by 36 cm,

The box is completely filled with identical cubes. 2| 36 / €0/ 8 4

Find the minimum number of cubes required, 2 l 8 ) 3 o / 4 2
12 15, 21

2X2%3 L3, 18,

=12em (length of aside of cbe) 3> 5., #

84X 60X 36
= 105 _
12 X |2 X |2 Wbes Anser 105 2]
Lo g G B0
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In this scale drawing, 4 and B are two ports.

orth

Scale: 1¢m to 10km

A boat leaves 4 and sails on a bearing of 040° to a lighthouse 110km away.
(a) Mark and label on the drawing the position, L, of the lighthouse. 2]

(b) A second boat leaves B to meet the first boat at sea.
When they meet, the second boat has sailed the shortest possible distance.

Find the bearing the second boat sails on.

I © UCLES & MOE 2022 e 4048/01/O/N/22 [Turn over I
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The diagram shows four circles, all with the same centre. |
The radius of the innermost circle is 5 cm and the radius of the outermost circle is 23 cm.
The shaded region is divided into three equal areas by the two dotted circles.
: : ; &
Find the radius of the larger dotted circle. 4 -7 5 )

let R be the radivg of larges dotted

circle. .

nR* =n(5) + 168 +168T
R2=25+168 +168

R= 19 ¢m

11 (a) Factorise completely 30—45a.

(b) Expand and simplify (5x—4y)?.

= eSz’—4oxy + 16y

lllllllllllllllllllllllllllllllllllllll
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2 Atelevision screen has sides
A laptop screen has sides ip 1

- "

in the ratio  width: height = 4: 3.
he ratio width: height = 8:5.

I

An image exactly fills the television screen. : :
The same image only fils the height of the laptop screen and not the width, as shown in the diagram.

Image 1

: | S
i
Find the fraction of i [
in lon of the laptop screen not covered by the image.
Give your answer in its lowest terms.

The image fillsthe height of both screens, hance
television width: height = 4X5 : 3x%

| 7 = 20:15
‘ = 5
Required fraction = -‘I%XLIS = _é_ : _é_ .
HSWEE  sosessensssnssssssosssssssssassissasssssassaseoss

13 Each day, Behnaz leaves home at the same time and cycles the same route to work.

On Monday, her average speed is 18km/h and she arrives 4 minutes late.
On Tuesday, her average speed is 24 km/h and she arrives 6 minutes early.

(a) The time taken to travel to work on Monday is represented by minutes.

Write an expression, in terms of #, for the time, in minutes, taken to travel to work on Tuesday.

¢he would have
~ She took (t-4) -6 = (t-10) mins.

Answer (t-'ﬁ) minutes [1]

(b) Form an equation in f to find the time taken to travel to work on Monday.
* A t-10
18X gg = a¢X “go

18t = 24 (t =lo)

a4t-18t = 240
6t =240
_...t_ii.g_ Answer 40 minutes [3]

| rn over I
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He multiplies it by 6 and subtracts 20.
He multiplies the answer by 2 and subtracts 30.
His final answer is greater than 1000.

: . . ; : lity in X.
(a) Using x to represent Niluka’s integer, write down an inequa y

(b) Solve your inequality to find the smallest possible value of x.

12X - 40 -30 > 1000
122 2 1030

X782

15

In the diagram, 4B and DE are equal in length and parallel.
ACE and BCD are straight lines.

Show that BD bisects AE,
Give a reason for each statement you make.

Answer

Z ABC=LCDE (alt-Ls, ABY DE)
£ BAC=LCED (alt-Ls, AB/ DE)

AB = DE (givea)
By ASA , A ABC is GNL/I‘KMt to A EDC -
HMU) AC = EC.
i-e. C Is the miolpoint of ACE .
We concdu that BD bicects AE . [4]

I © UCLES & MOE 2022 ﬁ 4048/01/0/N/22 I
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16 Factorise 4x2+4x—-15,

17

P, Q and R are three points on a circle, centre O.
Angle QPR = 35° and angle ORP = 30°.
OQ and PR cross at the point X. E

Find angle OQP.
Give reasons for each step of your working.

/BO0R =a X £LA&PR
= 30° (/£ at untre = 2% £ ot circnferena)

£ OXR = 180° - #0°-30°
= 80° (Swm of Ls in A is 180°)
PXQ =80° (verl: opp £s , PXR & OX&
£ are :gvaﬂht lines )
ZO0QP= 180°- 80°- 35° = 65°

(sum of Ls in A is 180°)  nswer Angle 0QP = 65 4]

lllllllllllllllllllllllll
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18 Cheng and Xin are each tiling a bathroom.

adhesive and 2 bags of grout.

Cheng needs 5 packs of floor tiles, 10 packs of wall tiles, 4 bags of hesive and 1 bag of grout.

. 4
Xin needs x packs of floor tiles, (x+ 2) packs of wall tiles, 2 bagzﬂf ;
5 10

This information can be represented by the matrix P = [x #4932 1

sive $
In a store, a pack of floor tiles costs $140, a pack of wall tiles $105, a bag of adhe
Reta I tiles $100
From an online supplier, a pack of floor tiles costs $150, a pack of wall U !
a bag of adhesive $12 and a bag of grout $8.

13 and a bag of

(140 150
105 100
13 12|
9 8,

This information can be represented by the matrix Q =

(@) Find, in terms of x, the matrix T = PQ.

(5 o 4 2) (4o 150 1820 1814

x x#2 2 | 105 100

13 12 245 X + 245 +23
i ‘R 250X +232

4 X 2

-Answer T = 2]

(b) Explain what the elements of the first row of matrix T represent.

1820_reprecents Cheng would spend ot a
store._and | 3“’%@%0)’!‘“6@?’1&", ............ [1]

(¢) The online price for Xin’s order is $2 more than the price in the store.

T 50X +232= 45X + 45 + 2
5% = 15 '
=3

Find the lowest price she could pay for all her items

Store = 245(3) + 45
= $980

................................ [1]
© UCLES & MOE %
_o 2022 % 4048/01/0/N/22 |
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19 Given Snz 2, find the two 0 possible values for angle x, where 0° < x < 180
SNy = T
X=23-6° or 180°-23-6°
p— 0
=156- 4 P =236° 156 4°[2]
20 3a+2c=-5_:E

Rearrange the formula to make ¢ the subject,

(3a+2¢)(3b) = 5-0©
9ab + 6bg =5-0

6bc + ¢ = 5-9al
C = 5""&'9
ch + |

Il
S
>
+
=

APBWEE £ suiccissinis B

: : Ry 3 2
21 Write as a single fraction in its simplest form Pk e

3(3x-2) -2(24-3)
(2%-3)(3%-2)
= 9x-6 -4X+6
(2%-3)(3x-2)

= £
(2%~3)(3X-2)

Y,

-3)(3X—2
Answer ... (zx 3)( x ) . 13

© UCLES & MOE 2022 (MK OSSR | - —l
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The diagram shows a trapezium ABCD.
Angle ABD = angle BDC = 90°,
AD = 12.8cm, BC = 10.3cm and angle DAB = 38°.

Calculate angle CBD.

BD
Sin 380 - 12- 8

- BD=12-8 X sin 38°
= 1.8805

_ 1.8805

LCBD = 40.)°

rrrrrrrrrrrrrrrrrrrrrrrrr

23 Giventhat 25% =1257, findx.

(51)2% = 53)4
54’1 - 521

Answer x = %l 2]

I © UCLES & MOE 2022 %:%i 4048/01/0/N/22 I
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€ monthly salarics of a group of 30 employees.

15

24 The table shows th

Monthly salary, m ($) Frequency
2500 < m < 2600 5
2600 < m < 2700 14
2700 < m < 2800 8
(a) Calculate an estimate for Z :f = 3 0

(i) the mean monthly salary of the employees,
3(2450) + 5(2550) + 14 (2650) + 8(2%50)
30

ANSWEE D ovrvrveereirssttorteestesrecsaneensessesans

(ii) the standard deviation of the monthly salaries.

Answer $q0'=r4 [1]

(b) Each of the employees is to be given a salary increase of $60 per month.

Explain how the mean and standard deviation will change after the salary increase.

Mean.increases by $00 ... ..o
NﬁChMﬂQ"'OSfMJMd ..... d& V'a:twn! ........................... 1]

\ ©UCLES & MOE 2022 % 4048/01/0/N/22 [Turn over I
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Some bacteria were introduced into a culture.

;nx23’, where m s the

ey .« given by N=
The number, N, of bacteria 7 hours after being introduced 1S &
number of bacteria introduced.

(8) After 1 hour, the number of bacteria has increased to 2000.

Find m.

2000=m X Q°
. - 000
< = 8UVO
8
= 250 Answer m =

(b) Find, in terms of k, the number of bacteria when 8' = k.

N= 250 X @z?*

= eg_g X i Answer N=450K ...... [1]
= Q& X

(¢) Find the increase in the number of bacteria after 2 hours as a percentage of the number of bacteria
originally introduced.

When t=2h: N= a50x 2°¢
. =16000

16000 =250 o y
250 X 1007 6 300/,

lllllllllllllllllllllllll

N N N N
A A 4/ A
) i e X "t 0 ,
Diagram 1 Diagram 2 Diagram 3 Diagram 4
Answer Diagram ... \3 ................ [1]
AR ST 8 i : e A R W T
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