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You may use an HB pencil for any diagrams or graphs.
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If working is needed for any question it must be shown with the answer.
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If the degree of accuracy Is not specified in the question and if the answer is not exact, give the answer to
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For m, use either your calculator value or 3.142.
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Mathematical Formulae

Total amount = P (l + ﬁ}

! Ej

Curved surface area of a cone = mr!

Surface area of a sphere = 4mnp?
Volume of a cone = *lj*nrlh

Volume of a sphere = %TI:FJ

Area of triangle ABC = ']j absmC

Arc length = rf), where @ is in radians

1 - .
Sector area = 5 6, where @ is in radians

G ond
sind smnpB sinC

=5 +c*—2bccosd

Lfe
Mean = '*i"}:

o EA (BA|
Standard deviation = \/ ) [E f]
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Answer all the questions.

1 Solve 7—-8&=25.

F-25= 8%
-18= 8% .._.1_
R '.'J.g. = '—1‘ O =128 Anivier 5B [1]
2 (a) Find the lowest common multiple (LCM) of 112 and 168.
2|56 , 84 LeM= 24x 3 x ¥
2| 28 , 4% = 336

2 , 3 Answer 336 [2]

(b) Find the highest common factor (HCF) of 112 and 168.

HCF=23x ¥
= 56
e 14
L8 L RN ... - SO TU AR |

. 302.6°
3 (a) Calculate 1376 - 10.84 °

Write your answer correct to 4 significant figures,

Answer 4?6"0 [1]

(b) Write your answer to part (a) in standard form.

-I--I'+++'|I+ F-I--I-I'Fl"l-liilli LESE R SRS EE SRS N REREE REREER AR ERLERERLES. [1]

Answer .

4  Expand and simplhify (3x — y)(2x + 3y).
=6x* + 92y - 1%y - 3y?
= 62> + ?x’ - 3y:

Answer ... 61‘4';1)"‘3)'1 [2]
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5 A number of adults took part in a parachute jump.
This pie chart shows the age groups (in years) of the adults that took part in the jump.
(a) Find the percentage of adults who are 21-30 years old, that took part in the parachute jump.
]
144_ 1007 = 407
360
Answer 40% [1]
(b) Explain why it 1s not possible to calculate the number of adults over 60 years old that took part in
the parachute jump.
The.number. of ..adults. of .any. age. group. 16.not given..or
the fotal number of adults is unknown. ... . .. . . u
6 Theexpression x*—12x+ 17 can be written in the form (x - 6)* + .

(a) Find the value of n.

x*-12% +1¥F
=(x—6)*-6+1¥
= (x..&)"_lq Answer n = _Iq [1]

(b) Explain why when x = 6, the expression x* — 12x + 17 has its minimum value.

The. minknwm, value of (X-6) is. 0. when2.=.6.. .. .
Since.=1..is.a constant. 24 (1'6) =19 _is.a minimuwn.

_ value of =19 whey x= -9

@ UCLES & MOE 2021 4052/01/5P/23



7 The diagram shows a tnangle ABC.

(b)

(a) Construct the perpendicular bisector of BC. [1]

(b) Construct the bisector of angle ACE. |1]

(¢) Pomt P is equidistant from 5 and C and equidistant from AC and BC.

Mark the point P on the diagram and measure the length CP.

AnswerGlP & cnnassisnsassaraiwassisvasayonm [1]

8 2—%=x{x+2) can be writtenas X +ax* +bx+5=0.

Find the value of @ and the value of b.

1-% =2(x+2)

z-%: x* + 2X

Multiply both sides by X

xXx-5=2°+2% ’ : 2
x3+2x;_21+ 5___0 .............................................................

@ UCLES & MOE 2021 4052/01/SP/23 [’I\lm over



In the diagram. BDE 1s a straight line and A8 = AD.

Angle ABD = 37°, angle CBD = 50° and angle CDFE = 124°.

Explain why 1t 1s possible to draw a circle that passes through 4, B, C and D.

Give reasons for each step of vour working.

ZADB= 3%° ( AABD is isos- /bméa of isos: A)

L DAB=180"-(2X3%%) = 106° (sumof Zs in A )

L BDCEI180°—134°=58" (ZLs on str.line)

--A-MB +.48CD=180"y £ ADC+ £ ABGC =180
ABCD is a oyclic 1:;44 hence a circle con pass Mmujh 3]
A B } Coe ﬂﬂ D

10  Min and Ken each have an amount of money.

The ratio Min's amount: Ken’s amount = 5: 3.

Min gives Ken $22.
The new ratio  Min’s amount ; Ken's amount = 3 ; 4.

Find how much money Min has now.

Llet Min have $5x . Then Ken has $3X .
52-22 - 3
3% +22
20X - 88 = 1x + 66
Ix = 154
X = 14
§X-22= 5(14)-22=$48 43

ARSWEE S A s o

[4]
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11 In a group of 20 people., 12 are males and 8 are females.
The mean weight of the group 1s 78kg.

The mean weight of the males 1s 84kg,

(a) Calculate the total weight of the group.
38 X 10=|560kﬂ

(b) Calculate the mean weight of the females.

1560 —(834')“1) = 69 ki

Answer Gq kg [2]

Answer Iseo ke [1]

oar-y-15 _ (4y+5)(Y-3)
2 Simplhif : :
12 Simplify =5 H(Hl—q)
4y 5 |54 = (45"'51(5’”3_7/
4 Y (4+3)(y-3)
J -3 2y
44” -15 | -1y (4y +5)
Answer 9(5+3) [3]
13 Sobve EELl-2E1_2
(X+)(2x+3) — 2(2*+) _ 9
2(22+3) 2
+54+3-2%"-1 .
42 1 6 -2
2(5%+1) = 9(4x t 6)
ox +2 = 36x + 54
-5 = 26X
= -2
Answer x = _2 SR
@ UCLES & MOE 2021 4052/01/5P/23
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14 Find the equation of the straight line pasaing through (-2, 11) and (5, —10).

Stepl: gradient= —5— Step2: Yy=mxt C
i i _521_( 2) -0=-3(5) +C

+ C=5
= -3

y=-3x+5H

Aﬂgtﬁg] BEEEG BESEE EESEF EEEE SRR E FASEE FAEEE BASEAEEAE AR RS e

O 1
15 (a) Simplhfy.
12
i 9Cxx = ﬂxaﬂ =1
Answer qx o—
(ii) (I&r"}% oo (aﬂ-x')i:
- @*)* (xﬂ)i 8 &
i el ¢ T T O /. [2]
= ' x° =8x
(h) 831: =27

Find an expression for g in terms of p and .

Answer g =4P_3r

.~
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A
D E C
ABCD is a trapezium with £ on DC such that AE is parallel to BC and BE is parallel to AD.
Show that triangle ADFE and triangle BEC are congruent.
Give a reason for each statement you make.,
Answer

- ABCD is a trapezium — AB // DE .

Given AD // BE , ABED is a paradalogrom, .
Hence , AD = BE. J

- ABCD is e tfrapezium —2 AB // EC.

Givenn AE //BC, ABCE is a Puaﬂdn!rm_
Hence , AE = BC.

« Jin(e AD// BE » DEC is a Ehf’}.ﬂt ﬁﬂﬂ 3
L ADE = L BEC (wrr- [/ §).

8y SAS test, /\ ADE = A BEG. &

17 Factorise completely.

(a) 9wx +y—3x— 3wy
= WX — 3Ny +y— 33X
= 3w (3x-y) + (y - 3x)

= 3N (3x-y) - (32— Y) answer .. (OW=1)(3X-y)
= (3W-D(3x—Y)

(b) S5x' — 80y
= 5(x*-164%)
= 5(x*- 43‘)( ' +4y%)
=5 (x —2y) (% +zz)(x‘++z‘)
5(x-2y)(xt2y) (X +4y") 3]

Answer .Y,

- 2]
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18 An aircraft has three sections, Business Class (B) . Premium (P) and Economy (E).
On an outward flight there are 15 Business Class passengers, 80 Premium passengers and 152 Economy
passengers.
On the return flight there are 13 Business Class passengers. 75 Premium passengers and x Economy

passengers.

(a) Represent this information ina 2 x 3 matrix, S.

B P E
15 80 152 |Outward
Answer 8§ =
(b) The cost of tickets are: Business Class $280
Premium $120
Economy $90.
Find, in terms of x, the matrix T=8|120/. 180

90) +_( 15 80 nsa) 30
I (13 0 A 10

21480
Answer T = 12 640 - qox [2]

(¢) The ticket sales of the return flight was $1360 more than the ticket sales of the outward flight.

90X =16 200
x =190
1860 oo 1]

B0 e o S, .-
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19

The diagram shows a shape made from a parallelogram and a hexagon.

Find the sum of the angles a. b, ¢, d, e. f, g and A.
Sfegl . Totad, interiorZLs in paralledogram = (4 —2) x180°
e i I 2 360°
Total interiorZ s in a hexq,ion = (6-2)Xx 180°
= 320°
Stepl: (360-a) + (360-b) + (360 -¢)
+ (360 -d) + (360-¢e) t (360 ~F)
+ (360 -9) + (360-4) = 360° + ¥20°

2880°-(a+btc+dtetf +g+h)=1080°
~atbtctdtorfrgrh = 2880°-1080° = 1800°

AVIBWEE vcciviinsissotii s wss |3

@ UCLES & MOE 2021 4052/01/8P/23 [Turn over



12

20

P, O and R are points on a circle, centre (.
TP 1s a tangent to the circle and angle TPR = x”.

Find, in terms of x, angle PUR.
Give a reason for each step of your answer.

/ 0PR = 90°-x (radius _|_ mgw)
Z/ ORP =2 OPR =90°-X (OP=0R , base Ls of isos-/\)
Z POR = 180"-2(90°-%) = 2% (sumof Ls in A\)

Reflex Z POR = 360°-2%
- Z PAR=(180 -%)° (Lat () = 2/ a4t crcumfersnce)

Answer ........... (I B O _x)ﬂ ................... [3]

@ UCLES & MOE 2021 4052/01/5P/23
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8.2cm

The diagram shows a sector of a circle with a sector angle of 2.2 radians and radius 8.2 cm.
(a) Calculate the perimeter of the sector.
P=r0 + 82 + 8-2
=(8-2X 2-2) + 16-4
= 34.44 Answer 34’4 em [2]

(b) The sector 1s used to make a cone.

Calculate the base radius r.

ITr=82X12-12
P = 82X212
2N

= 7. 87—'2 ” ‘ Z' 3:" sz 0008 2]

ARSWer i, » W 8
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22 (a) E={integers x: 15 <x < 25}
A = {prime numbers}

B = {multiples of 5}

List the elements in

i 4, }
Answer ....... El¥flq/23 ..................... [1]
(i) (4ouB). 4
Answer E'ellsfzhrzz,zj[l]
(b) The Venn diagram shows the elements of € = {integersx: 1 € x < 12}.
€
P EQ
5 11
7 9
(i) Underline the correct statement from the list below.
n(~) =10 PuP=1{2,4,6,8, 12} POl
11ePmQ Prn@Q=45172911} [1]
(ii) Find the value of
@ n[PnQHu].
Answer ... IO ................................................. [1]
(b) n[Pu)n(PnO)].
Answer ‘3 N . 1]

€ UCLES & MOE 2021 4052/01/5P/23
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B =15

In the diagram. AB and CD represent the sides of two buildings.
The angle of elevation of C from B is 40°.

The angle of depression of C from A4 1s 32°.

The height. CD = 48.7m.

Calculate the height AB.

Refer to the above diagram:

6= 48.F
tan 40 N

+ MC =58-038m AD =AM+ MP

- AM__ =36:266 T 48-1
tan 32° = 53.033 = 84 966

— AM - 36'266 m Answer =85'0m [5]

@ UCLES & MOE 2021 4052/01/SP/23 [Turn over
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24

25 I

20 1

15

Frequency

10

5 et . . i = L L

,D ; JJI i L F’
14 16 18 20 22 24 26 28 30

Handspan (cm)

(a) The histogram shows the distribution of the handspans of 50 females.

(i) Find the probability that a female, chosen at random, has a handspan of at least 20 cm.

50 50 25 Answer 25 [2]

(ii) Which interval contains the median handspan?

Answer 20_22“’" 1]

(iii) Calculate an estimate of the mean handspan of the females.

3XI1F) +(21%X19) + (20x 21) +(5x23) + (1X 25)

50
— 20- 2 Answer 20'2 em [1]

& UCLES & MOE 2021 4052/01/5P/23
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(b)
&
2
Males
20 B H
| |
12 ] ] 1 1
Frequency l .

10 l

|
5 bl

| o I

.D ; L | i II ; I 1 F‘

14 16 18 20 22 24 26 28 30
Handspan (cm)

This histogram shows the distribution of the handspans of 50 males.

Make two different comments comparing the averages (1.) and distributions (2.) for the handspans

of the females and the males.

.The.mean_headspans _of males is_larger. than. the ..
mean headspans. of. the females....

».The.median._head spans of males .is. 22— 24¢m while,

maioffmaleslalﬂﬂmm&mode 2

headspans of males is 22—24 cm while that of
Females 15 18—20 ¢m-

@ UCLES & MOE 2021 4052/01/8P/23 [Turn over
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25 A glass block 1s 1n the shape of a frustum of a square-based pyramid.
The frustum is made by removing a small square-based pyramid from a larger square-based pyramid as
shown in the diagram. The vertical height of the frustum is 2 cm.

This 1s a side view of the glass block.

A 4
i L]
i
i |
M ¥
F L
i ¥
N 1
r “
‘ v 10cm
' %
;  xXcm v
Zem / \
" !

.56

(a) Use smmilar triangles to find the value of x.
8 = IX
0 335
5x = 30
x G Answer x = G 2]

(b) 1cm?® of the glass has a mass of 2.6 grams.

Calculate the mass of the glass block.

Volume of big pyramid— Volume of small pyramid
= 4(35)*(10) — 5(e*(8) =9-5 cm’
91.5 X 2.6 = 23?.‘13

@ UCLES & MOE 2021 4052/01/5P/23
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26 The first five terms of a sequence are 10, 14, 18, 22, 26.

(a) Write down an expression for the nth term of the sequence.

answer o 3G

(b) Explain why 264 is not a term of this sequence.

Let4nt6 =264 , then n= 645 .

sine.n. hﬁs to. b@ an. mfeger, 264 . 15 MTG ferm (1]
of thié sequence.

(¢) The sum of the first » terms of this sequence 1s given by 2#° + 8.

Using algebra, find the value of #» when the sum of the first » terms 1s 384.

let 20> + 8n = 384
n*+4n -1492=0
(n-12)(nt 16) =0

=|2 or n=-l6

Answer n = IZ [3]

& UCLES & MOE 2021 4052/01/5P/23
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