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Write your name, class and index number in the spaces on the top of this page.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

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

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 50.

For Examiner's Use

50

This paper consists of 14 printed pages (including this cover page)
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Mensuration

)

Mathematical Formulae

Curved surface area of a cone: trl

Surface area of a sphere : 47tr2

Volumeofacone:!*'h
J

Volume of a sphere : 1r'
J
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3

I A map is drawn to the scale of 1: 25 000.

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

Find the actual distance.
Give your answer in metres.

Answet" ..... m l2l

(b) Aparkhas anactual arcaof 2.5kmz.

Calculate the area of the park on the map.
Give your answer in cm2.

Answer ..... cm2 l2l
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2 Expand and simplifiy

(a) (i) (x -sy)(z - ty + r1x),

(i,) 
?r- +)'

(b) Express as a single fraction in its simplest form.

92
@-^

Answer .. 12)

Answer l2l

L2)Answer
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3 (a) Solve the inequality 2l -2x < x + 36.

Answer

Represent your answer in (a) on the number line below.

An,swer

121

(b)

(c) Write down the smallest integer x that satisfies the inequality 2l - 2x < x + 36.

Answer tll

PartnerlnLearning
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6

A group of students was asked to measure the length of the pencils they were using.

The results are shown in the grouped frequency table below.

(a) Complete the histogram with the information provided from the table above.

Answer

Describe one aspect of the distribution of the length of pencils found in the

histogram.

Answer..

tll

(b)

Length of pencil
(cm)

2< x<4 4<x<6 6<xS8 8<xS10 10 <.x S l2

Number of
pencil(s)

3 8 9 7 3

Le*gth of pencil tcrnl

t1l
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7

(c) Arini concluded that more than a third of the pencils are 6 cm or less. Explain

with a supporting reason if she is correct.

Answer.

(d) Bill was overheard saying that a dot diagrarn would also be able to accurately

represent the distribution of pencils above. Do you agree with Bill? Why or why

not?

Answer.

t1l

t1l

fTurn over
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s (a)

Triangle PQT is similar to triangle SRZ.
PT: (x + 5) cm, QT: (x + 3) cm, TR= 9 cm and SI: 12 cm.

Calculate PrR.

Answer ...... cl1t t3]

Given thatl: i5 inversely proportional to the cube of .x and thaty : p for a
particular value of x. Findy, in terms ofp, when;r is tripled.

Answer y: l2l

PartnerlnLearning
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ion

ABD is a righrangled triangle and BC : BD.
AB : 9 cm, AD: 4l cm, angle ABD = 90o and angle BDC : 66".

Calculate

(a) angle DAB,

Answer

(b) BD,

t

' 121

(c) the shortest distance from 
^B to DC.

Answer ...... cm l2l

Answer . .... c1lt l2l
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t0

(b)

(a) Consider the equation 3x + )y = 3.

Find the value of a in the table above.

Answer cl : ...

;llftrJilfi lC i;'rr:'r': in the axes berow. on rhe same axes, draw and
label the graph ,i Z* * 2y : 3.

3x + )y:3
and x*y-1.

t1l

t2l

(c)

x -1 0 1J
v a 1.5 *3

By using the graphs, solve the simultaneous equations

PartnerlnLearning

Answer r = ....,. ......,! :
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11

(a) A sector, OAB, of acircle is folded such that OA jwttouches OB toform a right

circular cone. The length of the arc AB is L6 n cm and the radius of the sector is 20

cm.

(r) Show that the radius, r cm, of the cone is 8 cm.

Answer

(ii) Calculate the volume of the cone.

Answer .... cm3 t3]

PartnerlnLearning
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(b)

12

The solid is made from a cylinder and a hemisphere.

The cylinder has diameter 8 cm and height 8 cm'
The radius of the hemisphere is three times the radius of the cy'inder.

Find, in terms of n, the total surface area of the solid.

iticEI

Answer .,.. cm2 l4l

PartnerlnLearning
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(a) During the COVID-l9 pandemic, a hawker was deciding if he should sign up to

be on the "Grasp Panda" food delivery app to reach out to a wider customer base.

Before signing up for the app, he was selling an average of 10.x bowls of noodles

at $(-x + 1) per day. Write down an expression, in terms of x, for the amount of
money he collected per day.

Answer $

(b) With the "Grasp Panda" app, the same hawker was told that he would be able to

sell an average of 20x bowls of noodles at $(x +4) per day. Find an expression, in
terms of x, for the new alnount of money collected per day

Answer $

(c) If the difference in the amount of rnoney collected before and after sign up for the

app was $180, write down an equation to represent this information and show that

it reduces to xz + 7x - 18 : 0 .

Answer p1

(d) Solve the equation xz +7x-18:0, and state the reasonwhy one ofthe values of
x is rejected.

Answer

PartnerlnLearning
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14

(e) Detennine with working if the harvker should sign up to be listed on the "Grasp

Panda" app if 30% of the ha'wker's collection rvould be lvithireld by "Grasp

Panda" as adrninistrative charges.

Answer.
12)

- End ofpaper -
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Write your narne, class and index number in the spaces on the top of this page.

Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.

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

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 ofan 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 .z .

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the nearks for this paper is 50.

For Examiner's Use
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Mensuration

2

Mathematical Formulae

Curved surface area of a cone: m'l

Surface area of a sphere : 4m2

Volume of a cone : L*'h
J

Volume of a sphere : |*'J
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3

Answer all the questions.

1 (a) Factorise a' -1.

4nswer tl]

(b) Hence, use your answer in (a) to deduce two factors of 13923.

Answer .... and l2l

2 It an experiment to test the braking system of a new car, engineers found that the braking
distance, D metres, is directly proportional to the square of the speed, u kmlh, of the car.

ln one test, the braking distance is l8 rnetres when travelling at 60 km/h.

Calculate
(a) the braking distance of the car when it is travelling at a speed of 70 km/h.

Answer ........, m l2l

@) the speed of the car when the braking distance is 15 m.

Paftnerlnlearning [Turn over
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In the diagram, PQRS is a rectangle and STUS is a straight line.

LPZ:Q is congruent to MUS TU i
Given that ZPTQ = ZRUS = 90o, PT : 9 cm, QS: 20 cm and TU : 12 cm,

P "witswit

(a) the area LQRU,

on

(b) ttre ratio of Area of a'QRU 
.

Areaof PQRS

Ansv,er ... cm2 t3l

Answer r11Lrl

PartnerlnLearning
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5

The diagram shows LPQR such that PQ:12 cm andPR =20 cm.

,S is a point otr QR such that RS: 11 cm and SQ : 5 cm.

(a'S Show ZPQR=90..

Answer. 12)

Express each of the following as a fraction in its simplest form

(r) tanZQRP,

Answer t1l

(ii) cos Z.QPS .

Answet"

(b)

l2l

PartnerlnLearning
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21bc2 cs (a) simpliff ffi*-+.

ft) simoli * d +2 , d2 -Zde+ e2
t e-d'- dz +2d-de-2e'

Answer .. 12)

Ansv;er .. t4]
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6 (a) (i) Solve 2x2+ x- 6=0.

(ii) f{ence, solve 2( y - 1) 2+ y - 7 =0.

(b) It is given that 8y - 3 = I . Express y in terms of x.

Answer x:......... or. l2l

Answer y:......... or. 121

Answer t3l
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Tr r iti rlii
7 (a) The table sumrnarises the height of 35 students in a cfis#a E f,' r r'-' r

I
.$-

Heieht (h cm\ Frequency VV l ,g;

v,135<x<145 2 t- #145<x<155 23(
i55<-xSl65 7(a,
165 <x=175 2

175 <x < 185 1

(i) Calculate an estimate of the mean height of the students.

Answer ..... cm l2l

(ii) Explain why your answer in (ai) is only an estimate of the mean.

Answer.

t1l

PartnerlnLearning
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7 (b)

I

Twenty students from class 2A and 28 took a Mathematics test.
The marks are shown in a stem-and-leaf diagram.

997 6

965s431
877643

422

Key (class 2A)
6l 1 means 16

(i) Write down the median mark for class 28.

3 4 5

447778
15 669
0

Key (class 28)
1l2means12

Answer" Ill
(ii) Explain briefly if class 2,{ or 28 performed better in the test.

Answer Class . ... performed better because

l1l

PartnerlnLearning
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10

The diagram shows a closed glass container in the shape of a square pyramid. It is placed on a

flat surface. The height of the container is 15 cm. It contains liquid to a depth of 9 cm. The

horizontal square surface area of the water level is 48 cm2.

(a) Find the volume of the pyramid not occupied by the liquid.

(b) Given that base area of the container is 300 cm2

is in contact with the container.

Answer ... cm3 Lzl

, find the total surface area that the liquid

Tuiti*n

Ansu,er ... cm2 i3]

PartnerlnLearning
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9 A group of students took a five-question quiz. The result is shown in the table below.

Number of correct answers 0 1 2 J 4 5

Number of students 1 2 4 J x 1

(a) State the greatest possible value of x if the mode is 2.

Answer .. tll

(b) Calculate the value of x if the mean is Zl.
J

Answer

(c) Calculate the maximum value ofx if the median is 3.

12)

t1lAnsvter

[Turn overPartnerlnLearning
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10

12

'I

(a) Complete the table of values fory : !(e*- x') .

On the grid below, draw the $aph of y =f (0, - r' ) fo, J2 
='rli*z', ', _._lr:wit

t1l

(b)

T a 0 2 4 6 8

v -8 0 4 0 -8

-t iti

(c) Use your graph to find

(i) the maximum value ofy,

PartnerlnLearning
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13

(ii) the equation of the line of symmetry of the curve,

Answer

(iir) the values ofx wheny: 1.

[1]

Answer x= ... . and. l2l

- End ofPaper -
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Answers:

Qn Answers
la 7500m rfl
1b 40 cm2

a

A LT rurl
2al 2x - 67xv + Lzl JOy* 35f
Zair re
2b

3a x>-5

3c *4
5a PR: t7 cm
sb

6a 77.30

6b
40 cm

6c 36.5 cm
7a J

7c x: l,y:0
8aii L230 cm3

8c 496n cmz

9a 10x(x+1)

9b 20x(x+4)
9d (x-2)(x+e)=0

.',x:2ofx=-9
Wereject x=-9
number.

as the quantity lpricel cost cannot be a negative

PartnerlnLearning
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14

202LEOY Sec 2 Express Answer Key

(a + 1)(a -1)
Factors are LL7 and 1 i9.

b = /.4.5 ll{t

x=-2. or 1.5

v=-1 or 2.5

This is because the exact
value of the data is not
known, or the mid-value
is only an estimate.

7 (bi) 37
(bii) Class 28 performed

better because the marks
cluster around stem 3, or
there were more data
points recorded around
and above the median.

8 (a) 96 cm3

(b) 804 cm2

9 (a) J

(b) x=l
(c) 8

10 (a) y=4
(b)

(ci) 4.4<),<5.0,in
increments of 0.1 only

(cii) x:3
(ciii) 0.3, 0.4 or 0.5, and 5.5,

5.6, 5.7 only

PartnerlnLearning
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Beatty Secondary School

ZEMathEOY Pl 2021 marking scheme

Qn Solutions Marks
1a 1 cm :25000 cm

1 cm:250m

Answer:
30 x250
:7500 m

M1

AI

1b
I :i',';',i#'.H,u t tt u i t

Answer:
2,5

0.0625

:40 cnt2

M1

A1

2ai (,x- 5y) \'2.- ty+ tzx)

-zx- 7xy+ 12x2- 10y+ 35y2- 60:

=2x* 67xyt l7x2- lOy+ 35y2

M1

AI
2aii (r,- -j-1'

\' 2 )

:(3p)3-3(3p)[?i.(*),

" 25ul
-*9p'- lSpa* a.,4

Altmethod:

(r,- a\'
\' 2 )

^ 1 llpq 15pq 25q2=vP-*r-z*4
^- n

- l5a-
=9p-_ lSnu+ 

o

MI

A1

M1

A1

PartnerlnLearning
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2b

C-'?)'- -t*'z
9- 2(x+ 2)

(x+ 2) z

9-Zx- 4
=-(x+2)2

5- 2x
=-(x+2\2

M1

A1

3a 2l -2x < x+ 36

-2x-x<36-21
-3x < 15

3x>- 15

x>-5

M1

A1

3b

B1

3c -4 B1

4b The distribution clustered around 6 < x < 8 pencils or 4 < x < 10

pencils.
81 -any logical
description

4c There is a total of 30 pencils, so a third is 10. Since there are 3 * 8 =
11 pencils which are 6 cm or less, Arini's conclusions is correct.

B1 - any logical
description

4d No, because the class intewaUclass width does not provide the exact
length of the pencil, so we are unable to produce a dot diagram.

B1 - any logical
description

5a x+3 .x+)
912

l2(x+ 3) =9(n+ 5)"

lZx+ 36:9x+ 45

3x=9

x=3

PR
:3*5*9
:17 cm

M1

M1

A1

PartnerlnLearning
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5b K
tr- 

-
ra

L,(
new y=

(3x)3
k

27x3

t //.\
- 

-t 
_ I

zt \xt )
1

=-D)7'

M1

AI
6a 9

cosDAB = -4t

ansle DAB=cos-'fa')
\41 I

angle DAB =77 .3I9'
_ n4 aa
- I l.)

M1

A1

6b BD z + 9t =41

BD:\fqrz- 92

BD=4acm Tuiti*:3

Ml

A1

6c

4fl

x=40 *in 6S'

.r=3S.54-l

-r=36.5 ml

M1

AI

7a 2y- - Jx+ J

2y:- 3( - 1)

2y:6

)=3

Alswer: a:3

B1

PartnerlnLearning
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7b

B1 - correct plotting of points
B1 - Straieht line passing through all points

7c x:1.y:0 B1

8ai M1
A1

8aii Height of cone

Volume of cone

=**rB) '?(\836)

=t228.5{5sf )

= 1230 cm3 ( gs/ )

Ml(ecfl

M1(ecf)

A1

PartnerlnLearning
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8c n(4) 2+ 2xt4) ii8) + 2x(121"+ Ln( 12) 2- n(4) 2l

=l6n+64:r+288n+ l28n

=496ir cm2

Ml - rim
M1 - cur.red and one
circular face of cylinder
Ml - curyed surface area

of hemisphere
Al - answer

9a 10x(.r + 1) B1 accept expanded form

9b 20x(x + 4) B1 accept expanded form

9c

:::y : r:' ; ::: )'l l.= i"[u i t i c
wit

?1tl

llxz +70x-180 = 0

x2 +7x-18:0 a

M1 (b - a: 180 equation
formed)

Al (pay attention to
expansion and
simplification)

9d (x-2)(x+e)=o W
:. x=2 orx = -9
We reject x = -9 as the quantity lpncelcost cannot be a negative
number.

B1 Factorisation in
equation equal to zero is
segn

Bl (x = -9is rejected
with suitable
explanation)

9e Before app: Amount collected: (10)(2)(3):$60
With app: Amount collected
: (0.7x20x2x6)
= $168

The hawker should sign up for the app as the amount collected after
administrative fee is still (much) higher than the without the app.

M1-0.7*amount
collected

A1 - must indicate to
sign up for the app, and
provide any logical
reason.

PartnerlnLearning
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2A21B,OY Sec 2 Express Worked Solution & Marking Scheme

Ouestion Worked Solution Mark Allocation
1 (a) (a+r)(a-t) I B1

(b) Leta2 - l:13923
a2 = 13924

o =x",113g24

a =ll8
(reject negative value)
Factors are 1,17 and 119.

2

Ml - apply sq rts

A1 (80 if any factor is
incorrect)

2 (a)

-1
200

When v=70

b= | 0o'\
200'

b=24.5m 2

Mi (oe - e.g. 0.005)

Al (cao)

(b)
L5= L v'

200

v2 =3000

, = +.,FoiT

v=54.7 km/h(3 s.0
(reiect nesative value)

I 81 (cao)

3 (a) LPTQ = ARUS

RU:PT
RU=9cm

Since QI'= SU,

QT +TU +US --20

QT +12+QT =20
2QT =9
QT =4

1

Area A,zRU =:(ou)(RU)2'-
1::(16X9)
2

=72 cmz

a
J

B1

B1

B1{ to.s x (er+l2)(Ru)l

(b) Area PQRS =2 Area LQSR

=z())eoxot

= 180 cm2

PartnerlnLearning
81

u:*=, 
. I'uitlon

whenb=18^=60

18 = [(60,)Wl



BP-82

2

Ouestion Worked Solution Mark Allocation
Alea of AQRU

Area of PQRS

=72
180

_2
5

1 81 (oe)

4 (a) PR2 =202 =400
RQz + PQz :162 +122 = 400

Since PR2 = RQ' + PQ', we conclude that APQRis a

right-angled triangle, where ZPOR = 90o (converse of
Pythagoras Theorern) 2

M1 - showing that the
squares of the 2 shofier
sides : square ofthe
hypotenuse.

A1 (A0 if converse is not
mentioned)

(bi) J

i Trritirt?-r I 81 (cao)

(bii)

12

13
2

B1 (cao)
nr r/1i.e. 12 i PS)

t#tr
5 (a) 2lbcz c

-3-

l4bc ' 2b2

2lbc2 2b2

14bc c
;t 2

=5D 2

Ml (change divide sign)

A1 (cao)

(b) d +2 d2 -2de+ e2

-x
e-d

d+2
d2 +2d-de-2e

(d - ")'
e- d' d2 +2d -(de+Ze)
d+2

-(d - e)

d+2=-x
-(d -e)

- _1

(d - e)'
d(d +2)-e(d+2)

(d - n)'
(d +2)(d - e)

4

Ml - correct factorisation
ofspeciai product (d - e)'

M1 - correct factorisation
by grouping (d +2)(d -e)

Ml - correct factorsation of
-(d -e)

A1 (cao)

6 (ai) k2+ x- 6=a
(Zr- 3) ( r:+ 2) =0
2x--3 or x* 2 = 0

x=1.5 x=-Z 2

Ml - factorisation

A1 (A0 if either value is
incorrect)

(aii) 2(y-l)2+(y-l)-6=0
Lety - l: x

y- 1=i.5 Y-l=-2
y= 1,5+ I or ! =-2+l
!=2.5 ! =-1

1L

M h/ - substitution method
seen

A1t'(A0 if either vaiue if
incorrect)

PartnerlnLearning
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3

Question Worked Solution Mark Allocation
(b) 8y- 3=l

x

-r( 8y- 3) =y

84,'- 3x=y

8r:y- y=Jv

-Y( 8x- 1) :3x

3x
''- R"- 1

t
J

Ml - expansion

Ml - factorise

A1

7 (ai) Estimated mean height
(i40 x 2) + (1s0 x23) +(160 x 7) + (170 x 2) + (180 x 1)

2

Ml -use of mid-value. and

Zf* 
uooli"d,\- r rr

A1 (cao)

35

_5370
35

=153.42

= 153 cm (3s0

(aii) This is because the exact value of the data is not
known, or the mid-value is only an estimate. 1 B1 (any suitable answer)

(bi) 37 1 B1 (cao)

(bir) Class 28 performed better because the marks cluster
around stem 3, or there were more data points
recorded around and above the median.

1 B1 (any suitable answer in
support of class 28)

8 (a) Volume of pyramid ''.

1:-xbaseareaxheight
^LJ

I:1(+8)(6) i
J

=e6 cm3 Tl f i ti n l-r
2

Ml - correct formula
applied
A1 (cao)

(b) Height of large lateral-suiffc6s

Height of small lateral surfaces

= rl4g

Area of largelateral surface
1-

= a* J3oo * J:oo
2

= 150

Area of smalllateral surface

Ml - height of lateral
surfaces using Pythagoras
theorem
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4
Ouestion Worked Solution Mark Allocation

't_
= l* J48 , Ja8

2

:24

.'. Total surface area of liquid in contact w container
: Area of 4 (large lateral surfaces - small lateral
surfaces) * Base area of container

= 4(150 -24)+3ao

= 804 cm2

J

Ml - difference of 4 lateral
surfaces areas

A1 (cao)

9 (a) J 1 Bl (cao)

(b) Total value

= (0x 1) +(lx?)+(2x4) + (3x3) +(4x)+(5x1)

=24+4x

Total number of students : 1 1 *x
1

Since mean : 2:.
a'J

24+4x 7

-=*
ll+x 3

3(24 + 4x) = 7111* *1

72+12x =77 +7x
5x=5
--_1,l--L 2

Ml - formation of formula

Al (cao)
(c) 8 1 Bl (cao)

,"?:- r , r

10 (a) y:4 ; LlilEft?l 1 81 (cao)

(b)
6-

?-

ra
J Gl - plots

Gl - symmetrical
G1 -'n' shape smooth
curveSr:' X

.j .;;. Iri

/ \t
l\

i

., I-l

!:.

t.

, l.
I
t, ,

i.i -4

i ., .,,

,,t . ' ,-8

(ci) 4.4 < y < 5.0, in increments of 0.1 only 1 B1

(cii) x:3 1 Bl (cao)

(ciii) 0.3, 0.4 or 0.5, and 5.5, 5.6, 5.7 only 2 B1. 81
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