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Mathematical Formulae

_ ry
Total amount = P (1 - 0 {J)

Curved surface area of a cone = mr/

Surface area of a sphere = 47/’

Volume of a cone = %ﬂf‘gh
R
Volume of a sphere = 3

Area of triangle ABC = 15 absinC

Arc length = rf, where 6 is in radians

| .. .
Sector area = 5 0, where 0 is in radians

a b _ ¢
sind smnB sinC

at=b*+c*-2bccos A

Lfx
Mean = E_f

IR (EA)
Standard deviation = \/ >f ﬁ]
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Answer all the questions.

1 Solve 7—-8x=25.

F-25= 8%
- 18 = 8% _%l._
oy = =l = - i A4 . S |
« x = =l + or -2:25 Answerx 1]
2 (a) Find the lowest common multiple (LCM) of 112 and 168.
21112 , 168
2_56;34 LCM= 24)(3)‘?
2 28 3 42 - 336
¥ 14 , 21 —
2,3 Answer 336 [2]
(b) Find the highest common factor (HCF) of 112 and 168.
HCF=2°x ¥
= 56
HABEHEF cvsssavsnaumcivasiset 5 6 .............................. [1]

302.6°
3 (a) Calculate 576 - 1084 °

Write your answer correct to 4 significant figures.

ANSWEE creeviiviiiiiniis B W 8 Al iiiiiisrnsnanes

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

4769 X 10%

Answer ...... 0.7 & § ¥

4  Expand and simplify (3x —y)(2x + 3y) .
=62+ 9y -2y - 3y°
= 6% + 7%)! - 373

Answer .......... 6124‘4 Zy ) _3 .............. [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.

Over 60

(a) Find the percentage of adults who are 21-30 years old, that took part in the parachute jump.

|44o Y = ;:
260 1007/ = 407

40 oo % [1]

¥ Ly TSRO s,

(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...adulfs..of .any. age. group..i9.not. given..or
the total number of adults is unknown. ... . )

6 The expression x?— 12x+ 17 can be written in the form (x — 6)* + n.

(a) Find the value of n.

x*-12% +1F
(x=6)*-6+1¥
.......... 'H [1]

(1_6)1_”] Answer n =

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

The. mininwm. value of (Xx=-6)” is. 0. when2%=6. .
(%-6)141 15 4 mmlmwn, 1]
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7  The diagram shows a triangle ABC.

B a,) .
A L
(a) Construct the perpendicular bisector of BC. [1]
(b) Construct the bisector of angle ACB. [1]
(¢) Point P is equidistant from B and C and equidistant from AC and BC.
Mark the point P on the diagram and measure the length CP.
ANSWEF CP = cooeeeeeeteeteeee et eeeeee e eeae e cm [1]
8 2—r%=x(x+2) can be writtenas x*+ax*+bx+5=0.
Find the value of @ and the value of b.
b &
2 -5 =x(xt+2)
2- % = x} + 2X
Mwitiply both sides b)/ X
3z —8= 2+ 2x" 2
& ANSWEF Q@ = ooeee i I
x3+2x*-2x+5=0 9
D e s [2]

© UCLES & MOE 2021 4052/01/8P/23
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In the diagram, BDE 1s a straight line and AB = AD.
Angle ABD = 37°, angle CBD = 50° and angle CDE = 124°.

Explain why it is possible to draw a circle that passes through 4, B, C and D.
Give reasons for each step of your working.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

LDADB= lBO“-(ZXc??”D = 106° (sumof Ls in A\ )
LBD0=130E—’&4’.=56*(L$anS*r_hne)

--4-DA-B-*--J--BGD---'-.J-Bof-,----A-A-DG-:#--A---A-BG--:-J--&0-?;-------"----------..-------u---------------.
ABCD is a cyclic quad, hence a circle can pass through
A ) &) C and 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.

Let Min have $5x . Then ken has $3X .
X221 . 3

3x +22 4

WX —-88 = 1x + 66
Ilx = 154
X = |4
§X-22= 5(14)-22=4$48 43

ANSWEF'S oo e,

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 i1s 78 kg.
The mean weight of the males 1s 84 kg.

(a) Calculate the total weight of the group.

8 X20=1560k T

kg [1]
(b) Calculate the mean weight of the females.
B -
Answer ......ccceunne.... 6€1 cevrrrennnnnees KE [2]
ap-n-15 _ (4y+5)(Y-3)
12 Simph : R
plify y —9 y(ﬂl_q)

5 |5y = (4y+5)(4=3)
“ L Y (Y+3)(4-3)

J -3 HI2Y
ty* -5 |-y (4y +5)
Answer 3(5"'3) sssessasass b
gel 2+l 9
13 Solve ; _2.1:13:5'
(Xt)(zx+3) —2(x*+) _ 9
2(22+3) 2
XA t3-2%°7 9
4 1+ 6 2
2(5x+1) = 9(4x + 6)
ox +2 = 36x + 54
-51 = 26X
= -2
Answer x = _2' T
© UCLES & MOE 2021 4052/01/SP/23 | Turn over
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14 Find the equation of the straight line passing through (-2, 11) and (5, —10).

Stgpl: gradient= ~—1>  stepl: y=mxtc
. i -10=-3(5) +C

= =2
¥ sc=5
= =
Answer H=-3x+5 — ]
1S (a) Simplify.
I12
() 9xx — ﬂxaﬂ =1x .
!
Answer qx [1]
@ 6ty = (4x8)%
= [(~4 3-2—
(b) %=27”
Find an expression for ¢ in terms of p and .
3 1
3‘”’— ; h 3
-3 =1
g = 4p~3r

© UCLES & MOE 2021 4052/01/SP/23



16

D C

ABCD 1is a trapezium with £ on DC such that AE 1s parallel to BC and BE is parallel to AD.

Show that triangle ADE and triangle BEC are congruent.
Give a reason for each statement you make.

Answer

-+ ABCD is a trapezium — AB // DE .
Given AD // 8E , ABED is a paradelogram .
. ABCD is & trapezium —7 AB // EC.

Givenn AE //BC, ABCE is a Pu‘aﬂdaj,rww.
Hence , AE = BC.

- Since AD // BE , DEC is a straight [ine ,
£ ADE = L BEC (corr- / ).

By SAS test, /\ ADE = A BEC. .

17 Factorise completely.
(a) 9wx +y—-3x—-3wy
= ?wx—awy Yy - IX
= 3w (3x-y) + (y - 3x)

= (3w -1D(3x—Y)

(b) 5x*— 80y
= 5(x*- 1634)
= 5(x'- 43’)(111‘431)
= b —21)(x+21)(x‘+ 41‘)
5(X-29)(x+2y) (X'+4y")

Answer ...°.

[3]

© UCLES & MOE 2021 4052/01/SP/23 | Turn over
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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 in a 2 x 3 matrix, S.

B P E
f|5 80 IElHOumard
Answer S =
k |3 45 x J Return [1]
(b) The cost of tickets are: Business Class $280
Premium $120
Economy $90.
280 2X 3 IX|
Find, in terms of x, the matrix T=8[120]. 2 3 0

9] L _(15 80 |52) 120
=05 2\

21480
Answer T = ”-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

Answer x = lso [1]

© UCLES & MOE 2021 4052/01/SP/23
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The diagram shows a shape made from a parallelogram and a hexagon.

Find the sum of the angles a, b, ¢, d, e, f, gand h.
51?,;! : Totall interior Zs in Pwalhlojmm= (4-2)x180°
= 360°
Total interiorZL_s in a ’lcxa,ion = (6-2) X 180°
= 320°

SfBPZ: (360-a) + (360 -b) + (360 -C)
+ (360 -d) + (360-¢e) t (360 ~F)
+ (360 “‘3) t (360—*,) = 3600 3. _-onn

2880°-(a+btctdtetf +g+h)=1080°
~atbtctdterf+qth =2880°-1080" = 1800°

[ Turn over
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P, Q and R are points on a circle, centre O.
TP is a tangent to the circle and angle 7PR = x°.

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

/ 0PR = 90°-x (radius _L_ Tangeni')
/ 0RP =2 OPR =90°-X (0P=0R , base Ls of isos-/\)
/ POR = 180°-2(90°-%x) = 2% (sumof £Ls in A\)

Reflex 2 POR = 360°-2%
- /PR =(180 —%)° (Lat () = 2/ 4t crcumfersnce)

Answer ('30_x')o ................... [3]

© UCLES & MOE 2021 4052/01/SP/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.—.rﬁ + 8.2 + 8-2
=(82X 2:2) + 16-4
= 34 44 NRVEE . '« T 2]

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

Calculate the base radius r.

ITr =82X2-2
P = 82X 2:2
27

=2.8%12 7. 8F

ARG onnmiinsei B W s cm [2]

© UCLES & MOE 2021 4052/01/SP/23 | Turn over
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22 (a) = {mmtegersx: 15<x< 25}
A = {prime numbers}
B = {multiples of 5}

List the elements 1n

(i) A ’

(i) (4 U B).

(b) The Venn diagram shows the elements of € = {integers x: 1 < x < 12}.

5 11
7 9

(i) Underline the correct statement from the list below.

¢

n(P) = 10 PUQ=1{2,4,6,8,12) PcQ

1gPNQ PnQ=1{5179,11} [1]

(ii) Find the value of

@) n[(PNhQ)u O],

Answer ]O ................................................. [1]
(b) n[(PUONPNO)].

Answer ...... ‘3 ................................................... 1]

© UCLES & MOE 2021 4052/01/8P/23
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]

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 A is 32°.

The height, CD = 48.7m.

Calculate the height 4B.

Refer to the above diagram:

0= 48.7
tan 40 o

+ MC =58-038m AD =AM+ MP
__AM =36-266 T+ 48.-7
fan 32° = 53.038 = 84.966

AM o 36'266"‘ Answer =85.0m[5]

© UCLES & MOE 2021 4052/01/SP/23 | Turn over
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24
A

23

204

15
Frequency

10

5

0 Yo
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.

2045+ = 26 = 13 19

50 50 2% Answer .. 25 2]

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

(i) Which interval contains the median handspan?

Answer 20 -22 un [1]

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

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

3X1F) (2% 19) + (20%x 21) + (5X23) + (i1 X 25)

50
= 20D 2 ANSWer ..........coeue... 20'2 .................... cm [1]

© UCLES & MOE 2021 4052/01/SP/23
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(b)
A

25

204

15
Frequency

10

5

0 o
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.

.Jhe.mean_headspans_of males_is._larger. than.the ..
_____ mean headspans. of .the females. .. ...

, . The. medion_head spans of males. is. 22-24 cm._while..
md'offemales ..... 15 20—22¢cm. Themode. 2]

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

© UCLES & MOE 2021 4052/01/SP/23 |Turn over
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25 A glass block is in 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 1n the diagram. The vertical height of the frustum 1s 2cm.

This 1s a side view of the glass block.

:"‘ A
;" * 10cm
," xem o
* / \
2cm
! ’
7.5¢cm
(a) Use similar triangles to find the value of x.
8 - IX
10 3-15
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
= 3(35)*(10) — 5(e)(8) =9-5 em’
9.5 x 2.6 = 23113
Answer 238 g [3]

© UCLES & MOE 2021 4052/01/SP/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 4”:""6 [2]

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

let4nt6 =264 , then n=64.0. .

Since.n.has. to.be. an mfeger, 264._js..nat.a_term. [1]
of this sequence.

(¢) The sum of the first n terms of this sequence is given by 2n* + 8n.

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

let 20>+ 8n = 384
n*+4n -142=0
(n-12)(nt 16) =0

n=|2 or n=-l6
Ugj-)

R IO R o I e
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