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You may use an HB pencil for any diagrams or graphs.
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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 7, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.
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Compound interest

Mensuration

Irigonometry

Statistics
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Mathematical Formulae

2 n
Total amount = P (1 ;i Tﬁﬁ)

— qtrl
Curved surface area of a cone = TtF

2
Surface area of a sphere = 477

Volume of a cone = %ﬂrzh
B
Volume of a sphere = 777
Area of triangle ABC = %ab sin C

Arc length = 78, where 0 is in radians

Sector area = %rzﬂ, where @ is in radians

a b C

—

sind  sinB ~ sinC

a’ = b? +c*—2becosA

2 2
Standard deviation = szj et (éljf)

4048/0110/N/~2



0015986404503 *

LT

1 Calculate \5/12.52—5%.

Wsing caloudator = -1-9408

LT

Answer all the questions.

Answer -|'C'4 SN

« 117
2 Simplify.
@ x5 = (3% 5)(35 X 33)
= |5y8 y
8
Answer ISH, Seeera | £
b) 3x-)-2 =X =3~ 2
=6X 3
Anser v OB D perisies, )
3 51251 32 L6 ¢ .19 40 32 14 22
(a) Find the median of the set of numbers.
Skf" Arr g%eg in_asandig order
5+32,+J 16; JQ; J 33233 )4‘0
Stepld: 20T3JIZ _
4 = 289 ANSWEE s BB oD [1]
(b) Find the range of the set of numbers.
Ral)u, 40 -
Answer 26 = Y

| @U"‘LquurEppq , m |
L L A i YR

ST VRIS

f I'- F"ft-b.

[Iurn over



4

||\IH|IINWI|||II\I Ty

first
four diagrams in a sequence are shown below.
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Diagram 1 Diagram 2 Diagram 3 Diagram 4

ddots 43 8dots 43 lidots $3  14dots

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

4+3+3+3 +3 = 26

Answer 26

(b) Find ion_ ;
AN expression, in terms of n, for the number of dots in Diagram n.

Answer 3n+2 bod

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

lef 3nt+2 = 15F
37L- 155 ’w»u, n= 5’3

Sine n. tn f n i nL i, a0t

D 3A 1Dk HJ'
/

e ]

- (1]
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S5 (a) A bag contains pink counters, blue counters and yellow counters.
A counter is picked at random from the bag.

The probability that the counter is blue is .
- . 2
The probability that the counter is yellow is 5

Find the probability that the counter is pink.

' 15

ANSWEP .ovsinsirsssrssssoedadioys@oiiogee 1]

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

The probability of picking a green counter from this bag at random is now -}T

Find the number of red counters added to the bag.

Let X be the number of red counters added :

6 - |
a4tx 4

241X = £ 40
L x = 40 . . A At AN i OO

6  The mass of a small pot is akg.
The mass of a large pot is 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 165 kg.

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

4a +2p = 119 Sat+ 3b = 16d
. 124 +6b = 35F —® -=10at+6b=330 —3@

D —@): 2A=a*
a =135

Hence, b= 32-5

Answer Small pot ... 13 5

. kg
Large pot ... 32 5 . kg [3]

| SusieCa o 2002 % A2 “|turn over I"
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i ilateral.
The diagram shows a regular octa agon, a square, an equilateral triangle and a quadrilater

(@) Find angle BCD.

exterior £, = 3630

o Ls on St lme)
Hmw ok :1{3852 Ar:vangl(BCD— '35

(b) Explain why the € quadrilateral BCD.J is a thombus

BCZCD = B4 (ﬂ(u u-larmtw)

BA=BJ ( sidea. A
Heace., BC : &BJ oﬁa SWQ

LCBT= ACBA ZABJ- 135°=90° "45"

Finda cb ( comespanding 25y
“ Q‘LD/ . BCDJ l!ﬂ rhgméus

£KID = 360° - ZLIK - £BTL - ~ £ 8TD
PR3 0=€0"- 90"~ [N IIE g5

Answer r Angle KJD =

8 Abox measures 84 cm by 60 c¢m by 36¢m

The box mpltlyf'lldwth identi al ubes yi 36/ 60/ 84
Find the minimum number of ¢ ubes required, 2 '8} 30: 42
2X2X%3 s, 15,2

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

84X 60 X .
e L = 105 cubes
2X 12X 12 s A0F m
. l @UCL S& [ ra Y\ E @ | '- ',*'-,F;J'r:-vru;‘_,ﬁ;;;"g““"-—-;_:“,h m.‘:""_"'”*':‘""‘“'”" ----rrr]
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In this scale drawing, 4 and B are two ports.

4rth
’ Scale: 1cm to 10 km
North
A B

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.

Answer 3'0“—320‘ [2]

[} - - - pp=: T I '_“* =1 T . : . | , FRr=1,
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The diagram shows four circles, all with the same centre.
The radius of the innermost circle is 5cm 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 a -
- w(23)"- n(5)° _
( ) 3 = 68T

let R be +he radiug of larger dotied

circke.

nR? = 11(5)3+ 68T +168T
R2=25+168 + 168

R=19cem

Answer lq cm |[3]

11 (a) Factorise completely 30—45a.

| | Answer ,5(2"'3@) [1]
(b) Expand and simplify (5x—4y)>.

=252° - 40xy + I6y’

Answer esxi“z.y*led z[2]

© UCLES & MOE 2 'fs : | |
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12 Atelevision screen has side
A laptop screen has sides

9

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

An image anctly fills the television screen. .
The same 1mage only fills the height of the laptop screen and not the width, as shown in the diagram.

N

Image 15

= v
—

Fifld the fraction of the laptop screen not ED\?EI‘E’(.Ilob}’ the image.
Give your answer in its lowest terms.
The image Fillsthe height o both screens , hence
television width: heiah‘i = 4%5 3 3x5
= 20:16
loptop wictth: haight = 8x3 : 5x3
- . = 24 :15
R u.lmd 'qug-h = M A4 _L
Y M T Hxi5 T € B

A”SWEF LR L] -'Iltllllijlrl [E R R EapEERRRRBERE aEpmaEREanE

——

13 Each day, Behnaz leaves home at the same time and cycles the same route t0 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.

\f Behnaz was pwnctnal @ Monday,
¢he would have J'r'«akm(i;-‘I-) mina.r

=~ she took (t-4) -6 = (t-10) mins.

Answer (t-lﬁ) minutes [1]

(b) Form an equation in ¢ to find the time taken to travel to work on Monday.
= £=10

18t = 24(t =lo)

ddt-18t = 240
6t=240
t=40

Answer 40 minutes [3]

V"o B J -_,"._||';-I"

. NE C _. A . . : . - [ ¢ ' '*'T:J Tials
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14 Niluka thinks of an integer.
He multiplies it by 6 and subtracts 20.
He multiplies the answer by 2 and subtracts 30.
His final answer is greater than 1000.

i ; . . requality in X.
(a) Using x to represent Niluka's integer, write down an 1n€q

2 (6x-20) - 30 7 1000

ANSWEP  ssssssssasminsssasssssssassssissssasessasinecens 2]

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

122 —40 - 30 » 1000
124 7 1030
X 7 89-2
I L

ANSWEF  wvveserssersrssssssssssssssianns

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

L ABC=LCDE (alt-Ls, ABY DE)
£ BAC=LCED (alt-Ls, AB/ DE)
AB = DE ('ijM)
8y ASA , A ABC is Coa/rmt to A EDC -
H'e'lu’ Ac = EC .
i-e. C is the miolpoint of ACE .
_ We cwondude +hat 8D bicects AE . n

| © UCLES & MOE 2022 % 4048/01/0/N/22 S !
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16 Factorise 4x?+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. sl

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

ZBOR=ax£LA&PR

= F0° (L atuntre = 2X £ of dfpwnﬁn.nw)
£ OXR = 180° - #0°-30°

= 80° (swm of Ls in A is 180°)

=30° (vet opp Ls , PXR & OX&
ERRSL D are :%ight lines )
Z0QP= 180°- 80°- 35°=¢€5°

(]
(:um ﬂf LS n /\ is 130‘) Answer Angle OQP = 65 [4]

iiiiiiiiiiiiiiiiiiiiiiiii

E=1l -..._-:_.if:ll;:’[’__.'_u_L f (€| et} | J IEAPINST RRE=IT,
4048/01/0/N22 [Tllrn over '
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18 Cheng and Xin are each tiling a bathroom.
hesive and 2 bags of grout.

. d
Cheng needs 5 packs of floor tiles, 10 packs of wall tiles, 4;;5;: 2? adhesive and 1 bag of grout.

Xin needs x packs of floor tiles, (x+2) packs of wall tiles, i B
10 ]

5
This information can be represented by the matrix P = L #4352 1

: dhesive $13 and a bag of
In a store, a pack of floor tiles costs $140, a pack of wall tiles $105, 2 bag of a

grout $9. tiles 51003

From an online supplier, a pack of floor tiles costs $150, a pack of wall
a bag of adhesive $12 and a bag of grout $8.

(140 150
" . 105 100
This information can be represented by the matrix Q = i3 12/

| 9 B%¢

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

o 4 2\ (40 150 1820 ) 314

(: xt2 2 1/ |05 wo] =
A\ 2 2452 +245 250X +232

2X 4 9 8
4% 2

2]

~Answer T =

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

lﬁzomfm:mishwmudlawgmuﬂspendatd
si?.m...md.....!ﬁ.!f.....fmm.....m...on.lm....s.uppﬁ.e«z:.. ............ o

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

AOX +232= U5X +45+ 2

5% = 15
A=3

Find x.

Answer x= . .. 3 [2]
(d) Xin orders all her items from the store or she orders all her items from the online li
supplier.

Find the lowest price she could pay for all her items,

Store = 245(3) + 245
= $980

' . — el = ' I 11 = F'r"t,". I .

(D)ot et dara bayy 080 B st op T AN A tEeTTa
3UTR TR i el 20 g gclla
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Given

LT "

¥ =2, find the two possible values for angle x, where 0° < x < 180°.

- 2
sNx = 5
X=23-6° or 180°-23.6°
=1 56‘ 4 ’ Answer x = 23'60 nr|56.4‘[2]
20 3a+2c = 2=¢

3b
Rearrange the formula to make ¢ the subject.

(3a+2¢)(3b) = 5-©
9ab t 6bo =565-0
6bc + ¢ = 5-9ab

C = 5-9 ﬂ,b
6b + |
5-9ab
Answer €= ....ovueen... ﬁb-l'l ............ [3]
21 Write as a single fraction in its simplest form Zx:;— 3 3::::2—2’
3(3x-2) -2(24-3)
(2%-3)(3x-2)
= TZ'G"4ZHP6
(2%-3)(3%-2)
= _ 5%
(2x-3)(3%~2)
Y.
Answer ........ (21"3)(31"2) ......... (3]

| § 30
- l Ut YV LT L E Y atenliarsiva SISIOT | 'E'Tllrn'nru:-: r't.-r'.
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38°
A B

The diagram shows a trapezium ABCD.
Angle ABD = angle BDC = 90°,
AD =12.8¢m, BC = 10.3c¢m and angle DAB = 38°.

Calculate angle CBD,

BD
sin 38° = 12- 8

~ BD =128 x sin 38°
= 1.8805

- 7.8805
cos £CBD = — "=

LCBD = 40.)°

(4]
Answer Angle CBD = 40" 3]

23 Giventhat 25% = 1257, findx.

(51 22 o (53)-7
54‘1 = §2l
- 4x= 2

= 2i|
ol ;

Answer x = -%l 2]

I@UELES&MGEZDEZ U L deagouonin: | oy , this mar I
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24 The table shows the monthly sa]

15

Il

aries of a group of 30 employees.

Monthly salary, m (%) Frequency
2400 < m < 2500 3
2500 < m < 2600 5
2600 < m < 2700 14
2700 < m < 2800 8

(a) Calculate an estimate for Z f = 3 0 1
(i) the mean monthly salary of the employees,
3(2450) + 5(2550) + 14(2650) + 8(2150)
30

Answer $.......

(i) the standard deviation of the monthly salaries.

Answer $¢I°'T4 v

(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. $60.......

Nochmgafostmdardabwai:m

[1]

[1]

]

| !.3—‘[‘312: PO AR (roic e IPAPINION)

— IV ALE

L S r]l,...- .
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25 Some bacteria were introduced into a culture.

3 .
iven by N=mX2 ', where m is the

The number, N, of bacteria hours after being introduced 15 8
number of bacteria introduced.

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

Find m.

2000=m X °
i = 4000

8

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

N= 250 X @’2*

= Q50 X 8 250K
= 250 X K

(¢) 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 26

=16000
16000 =250 _ ___ /
a5 X100/ = €300/

Answer 6300% 2]

(d) Which of these diagrams represents the graph of N against 12

Answer N =...occven

"N N N N
A * l/ A
O/__Fr ) s i G O R
Diagram 1 Diagram 2 Diagram 3 Diagram 4

Answer Diagram 3 [1]
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