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Mensuration
Mathematical Formulae

Curved surface area of a cone: nrl

Surface area of asphere = 47rz

I
Volume of a cone = 1m''h

3

Volume of a sphere =
4,
-77'
J

1 Given thaty is directly proportional to the cube of (x + l) and thaty: l5 when
x= 2.
(a) Express y in terms of .r.

Answer

(b) Find the value of x wheny = 120.

(c) Find the value ofy when.r : I 1.

l2l

i
,l

73

Answer y= .,.... tU

Answer lzl
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3

2 (a) Factorise completely
(i) lsl -y -6,

Answer

Answer l2l

t3l

12)

(ii) 2ac - 6ad + l\bc - 30bd

(tD Expand and simpli$ Qx- l)(zx + l) - 3(2x + 12

74

Answer

[Turn over
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4

(b) 5
Solve the equation .-- =- x-4

5x -3.....".-.
x -z

Answer t3l

75

Answer x: ... l2l

3 (a) Make b the subject of the formu la a = ,W\l b
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5

4 Solve the simultaneous equations.
3x-2y =$
4x+3Y =J

Answer ,:..... ,!=..,... t3]

t Quadrilateral ABCD is congruent to quadrilateral STW. AB = 7 cm, BC = 4 cm,
ZABC = 76o, ZWV= l04o and ZVST: 48.

U

the length of TU,
Answer ....... crn tll

angle ADC.

l2t

4

7
C

D

A T
Find
(a)

(b)

I 040

76

Answer

[Turn over
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6 Atriangle ABChas sidesl.B:5 cm, BC=12cmandAC: l3 cm.

A

13

5

B 12

(a) Prove that triangle ABC is a right-angled triangle.

C

Answer

(b) Hence, find
(i) sin ZBAC,

(ii) angle ACB.

tzl

t1l

tl l

Answer

Answer ,i

r,:

77

,;
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7 The stem-and-leaf diagram below represents the scores obtained by 30 boys and
girls in a Mathematics test.

Leaf for

86
86411

9
22579

7

forLeafStem
56
46
02
25

8

72
32
10
4t

4
5

6
1

8

(a) Write down the modal score for the girls.

(b) Find the median score for the boys.

Key @oys): 814 means 48 marks Key (Girls):415 means 45 marks

Answer

Answer

marks tl]

marks 12)

(c) One more boy took the test later and scored 67 marks. Describe how the
inclusion of his score will affect the median score for the boys.

Answer

tll

78
[Turn over
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8 The perimeter of a rectangle ABCD is 48 cm. Let the length of the rectangle
be x cm.

A

(a) Find an expression, in terms of a for the width of the rectangle.

Answer .................. cm tll
(b) The area of the rectangle is 135 cm2.

(i) Form an equation in terms of x.

Answer tll
(ii) Solve the equation in (b)(i) and find the length of the rectangle.

I

x

.f

:

1

i

I
I

79

Answer cm 12)
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9 A river that is 9.6 km long is 2.4 cm long on a map.
(a) Express the scale of the map in the form I : n

Answer

(b) A tunnel has a length of 3.8 cm on the map. Calculate its actual length,
in km.

Answer

(c) A plantation has an area of 24 cm2 on the map. What is its area, in cm2,
when drawn on another map whose scale is I : 80 000 ?

tzl

km tll

cm2 t31

80

Ansv,er

[Turn over
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10 A regular hexagonal spinner with sectors of different number is shown below.

The pointer is spun once, find the probability that the pointer will stop at
(a) the number 5,

Answer

(b) a number greater than2,

Answer

(c) a factor of 12,

Answer

(d) a prime number.

ttl

tll

lll

I

,!

81

Answer ttl
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l1

A cylinder has radius 5 cm and height 6 cm. A hemisphere has radius r cm.
The volumes of the cylinder and hemisphere are equal.

r

6

Find
(a) the value of r,

(b) the total surface area of the hemisphere.

Answer r=............ cm t3]

Answer cm2 12)

- End of paper -
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l2

Answer for 2E Math Paper I
I (a) r: f (,+r)'

(b) x=5
(c) v 960

2 (aXi) (sy+3)(3y-2)

(aXii) 2(a+5b)(c-3d)
(b) -8.r'- 36x-28

3 (a)
.lb= -----:-

a'-2
3 (b) 22

23
4 x=2

y=-l
5 (a) W:4 cm

(b) 132"
6 (a) Ae -- 132:169

AB2+BC2:52+lZ2=169
Since l,B2 + Be : AC, by converse of Pythagoras theorem, triangle
ABC is a right-angled triangle, ZABC = 90o.

(bXD
sin ZBAC:12

13
(bxii) ZACB =22.6"

7 (a) Modal score for the gqls: 62 marks
&) Median score for the boys :70.5 marks
(c) Median score will reduce/decrease to 70 marks for the boys.

8 (a) (24 -i) cm
(b) x:9orx:15

Length of the rectangle is l5 crn.
9 (a) I :400000

(b) 3.8 cm : 3.8 x 4: 15.2 km

(c) 38410.64 = 600 cm2

10 (a) thenumber5:1
6

(b) Number greater than2 = + =?63
(c) Afactorof12= I

6

(d) 3t
Anrimenumber: Z=_' 62

r nv 6.08 cm (to 3 sf)
349 cm2 (to 3s0

ll (a)
(b)

84
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END-OF.YEAR EXAMINATION 2OI 8

SUBJECT : Mathematics

PAPER z2

SETTER : Ms Irene Ng

LEYEL :Sec2Express

DURATION : I hour 30 minutes

DATE : 10 October 2018

CLASS: NAME: REG NO :

.' -i(iit \

{ fi,it,l, }
.ti"ii$:!rt

.1..f

READ THESE INSTRUCTIONS FIRST

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 a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, 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.

Calculators should be used 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 x, use either your calculator value ot 3.142, unless the question requires the answer in

terms of a.

At the end of the examination, fasten all your work securely together.

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

The total number of marks for this paper is 50.
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Mensuration
Mathematical Formulae

Curved surface area of a cone: trl

Surface area of a sphere = 4tr2

Volume of a cone : I*'O

Volume of a sphere = 1rr-4
;
J

I
15

a

I

^t

In the diagram, triangle PQT is similar to triangle SRZ.
Angle POf : angle SR?'.

PQ:15 cm,PT: l0cm, QT=6 cmandST: 15 cm.

Calculate
(a) 

^SR,

(b) PR.

P

I
6

R

tzl

121

2 (a) Factorisefully l8ry+9y. t1l

t3l

t21

(b)

(c)

't< - ^2Simolifv :' t'
' ' 2p'+7p -15

5x 4x
Express as a single fraction in its simplest form @--n

86
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3

3 (a)

(b)

It takes 3 workers 16 weeks to complete a renovation project. How many extra

workers are needed if the project is to be completed in 6 weeks?

y is inversely proportion al to * - It is given that y = 28 for a particular value of x.

Find the value ofy when x is doubled.

l2l

t2)

4 The table shows the heights of 40 students in class 2G.

(a) Find the percentage of students whose heights are less than or equal to 170 cm.

(i) Calculate an estimate of the mean height.

(ii) Explain why the mean in (bxi) is an estimate.

(b)

l2l

l2l

tll

Heights (cm) 150<x< 160 160 <x< 170 170<x<180 180<x<190

Number of
students

8 l3 t7 2

s (a) (i) Simptify
l6p2 .8p l2l

l2l

12)

12)

4q 3q

(b)

(c)

(ii) Expand and simpliff 3(a - l)(4a + 5).

Given thati * y'=45 and ry= lz,find the value of (2x -2y)2"

A cone has radius 8 cm and volume 32Ar cm3. Find the height of the cone.

;l

87
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l1l

t1l

6 Mr Yan bought 60litres of apple juice. He poured the fruit juice equally into x bottles.

Write down an expression, in terms ofx, fortle volume, in lihes, of apple juice
in each bottle.

(b) Mr Yan bought the same amount of orange juice and poured the orange juice
into (x - 6) bottles.
Write down an expression, in terms of x. for the volume, in litres, of orange
juiCe in each bottle.

(c) It is given that the volume of orange juice in each bottle is 0.5 litres more than
the volume of apple juice in each bottle.

Write down an equation in x and show that it reduces to * - 6x - 720 = 0.

(d) Solve the equation * - Ax -720 = 0

(e) Hence, find the volume, in litres, of apple juice in one bottle.

(a)

I3l

Lzl

tll

7
A

D

C

The diagram shows afieldABCD.
Q is on lB such that DQ is perpendicular to lB,
DQ = 58 m, DB = 7l m, angle DAQ: 64o, angle DBC: 90o and angle BCD:25"

Calculate

(a)

(b)

(c)

QB,

AB,

the shortest distance from B to DC.

12)

13l

121

88
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8 A souvenir was designed in the shape of a solid rectangular pyramid as shown below.
AB = 9 cm, BC = 7 cm and VO : 8 cm.

C

7cm

(a)

(b)

(c)

A 9cm B

Find the volume of the souvenir.

The souvenir is to be made of wood.
The wooden pyramid must not have a mass greater than I l9 grams.

Four types of wood are available.
The table shows these woods and their densities.

Wood Pine Birch Teak Maple
Density
(e/cm3)

0.65 0.7t 0.63 0.75

Which of these woods could be used to make the wooden pyrarnid?

Justifu your answers with workings.

BP-89

5

V

4

i.1

a

,t

Find the total surface area ofthe souvenir.

t2)

l4l

lzl

8

I

D
I
I

-'J<
o

j

I

i

89
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6

Answer Key:

Qn Answers
la 22.5 cm
Ib 19 cm
2ai (2x+ l)
Zaii 5-p

2o-3
2b -4x2 - 3x

(x * 2)2
3a 5 workers
3b 7

4a 52.5%
4bi I68.25 cm
4bii It is an estimate
5ai 3p

5aii +
5bfi C-

W1
7a\Y 4l"Ss)"
7b .-\ ilE= 69.2 m
7c \t' h: 64.3 m
8a 168 cm3

8b 206 cm2

8c Pine and Teak.

91
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2

I (a) ,= 4x+ l)3
t5 -- K2 + t)3
15: ld27)
- 15 5
l5= 

-: -279
r= f(,+r)'

lMu

lAll
(b) y=120

rzo = 
f 

(x+ r)P Mrl
216= (x+t),
6=x|l
x= 5 tAll

(c) x=ll

/: ;0 
r +r)'

v:;02)'
y:960 #5\ t ^ris) (a)(i) rsf -v u

n$'l
tpoo*+ 2)

(aXii/

\
(

."eq+5

eg\$
ot{

+ 30bd
c-30l0b( Mtl

lAu
0b)(c -3d)

+ sb)(c-34

(b) (b- L)(2x+ l) - 3(2r+ 12: (4* + 2x - 2x - t) - 3$* * 6x *6x + 9)
:4* -L -3(4i + tzx+9) tM2l:4* -t -t2i -36x-27: -8 -36x-28 tAU

3 (a) a

a2

2b +l
b

2b + I
tMll

b
db=2b + L

a2b -2b = |
b(a2 -21= 1 IMtl

t

i,

93
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3

b
1

lAll2aa -z
3 (b) 5 5x-3

x-4 x2 -2
s(i -2) = (x - a)(sx - 3)

5l - 10 :5* -3x-2ox+ t2 [Mt]
5i -51+23x= 12+ lO

23x=22
22

23 tAll

4

ftI

3x-2y-8-----(1)
4x+3y =5-----(2)

(l) ' 3, 9x - 6y = 24 --- (3)
(2) " 2,8x + 6y = l0 ----- (4) [Ml]

(3)+(4), 77x= 34
x:2

Subt, x:2 into

4(2\ +
8

0$l
ll

5 ,\{ q>-'%($)). 
.p${$'lBrl

(b) \ - 104' Mll
lAll

6 (a) ,44d\82: 169 I
ea\i nA = 52 + 122 = 169 i tutl

Since Afr + BC : AC,by converse of Pythagoras theorem, triangle
ABCis aright-angledtriangle, ZABC = 90o. IAll

(bxi)
sin IBAC:12

l3 lBll
(bxir) ZACB = 22.6" tBrl

7 (a) Modal score for the girls : 62 marks [Bl]

(b)
Median score for the bovs - 70 + 7 I 

= 70.5 marks"2 lB2l

(c) Median score will reduce/decrease to 70 marks for the boys. [Bl]

94
[Turn over
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4

Let the length of the rectangle be x.

width: (48 _ b) +2
: (24 - x\ cm IBll

8 (a)

x Q4 - x) = 135 [M1]
24x-* = 135

i -z+x+ 135 = o
(x-9)(x-ls;=0 [Ml]
x=9(rejected)orx=15
Length of the rectanele is l5 cm. IAIl

(b)

Map : Actual
2.4 cm: 9.6 km
I cm:4 km
t :400000

9 (a)

[MU
lAll

I cm:4km
3.8 cm : 3.8 x 4 = 15.2 km [Bl]

(b)

(c)

3 o$$

[M
lMll

1 cm :0.8 km

I cm:4km
I cm2 : 16 km2
24 cm?: 384 km2

I cm2 :0.64
cm2:

10

lB rl

@ffiadv* IlB l(c)

oe,*dl;u*= i=|
(d)

lBlI

1*' = 7t6)'z g)

?r' =l5o
3

f =225
r = 6.0822
r = 5.08 cm (to 3 sf;
Total surface areaof the hemisphere

= 3nf
=Jxnx(6.082D2
= 349 cm2 (to 3s0

Mll

lMll

lAll
(b)

11 (a)

lMll
tAll

95
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Beatfy Secondary School
2E EOY Math P2 2018
Marking scheme

Qn Solutions Remarks
la sR s?

PQ
SR

PT
15

15 10
15SR=-x15

SR:22.5 cm

MI

AI

rb TR
3 x6
2:9 cm

PR=10+9
:19 cm j

MI

),
2a 18ry + 9y

= 9y (2x+ l) gnb;p
2b 25-p2

2p2+7p-LS

= 
(s+p)(s-p)
(2p-3)(p+s)

5-p (\=ttrJ \\

{

t
ofl'l

^CI

il^o,..
,$lblfactorise

numerator
denominator

A1

2c

od

(x+
-4xz-3x

(x+2)2

M1

A1

3a 3 workers
I worker
8 workers

16 weeks
48 weeks
6 weeks

Answer: 8-3=5workers

MI

A1

3b k28=-
xz

k=28f

knewy=&

MI

96
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28x2

4x2
7

AI

4a 8+13
40 x l00o/o

=52.5o/o

MI
AI

4bi meanhetght
(155 x 8) + (16s x 13) + (L75 x L7) +(185 x 2)

40
=168.25 cm

MI
A1

4bii It is an estimate as the mid value was used. The exact height
of each student is not known.

(

BI
lf,ccept any reasonable

ilt*"rt.
5ai 16p2 .8p

4q 3q
16o2 3a

_______j_ x i4q 8p
_3p-

2 /rc\

5u
il^on

5aii 3(a u
6drl

-3 t
=3(

t l5
*pe?.\

hPi"

AI

sb

6f{
\$*

45
21

(2x -2y)2
= [2(x - v)i
= 4(21)
=84

MI

AI

5c 1

it(82)h = 32an

64

-h = 320
5. 320x3h:-

64
h= 15 cm

MI

A1
6a 60

x BI

97
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6b 60

v-6 BI
6c 60 60

---:0,5
x-6 x

6Ax-60(x-6)
= 0.5

x(x - 6)
60x-60x*360

= 0.5x2-6x
360:0.5(y' - 6x)
0.51- 3x - 360 = o
*-ax-7zo=o

M1

M1

A1

6d ("r -30) (x+24): 0

.r-30=0orx+24:0
x=30 orx:-24

{

MI

t'
6e 60

i6= Zlttres ,r'#u
ht^

7a QB= 7L2 - 592

QB = 40.951

QB = 41.0 m
---- \ \

\ur
,)

7b
tan64" = U

0$1

*

t58
AQ=

[*oo'

M1

AI
7c zBD 50

hsin 65. = fr
h=71 xsin 65'
h = 64.347
h: 64.3 m

M1

A1

8a Volume

d"trx7)x8
:168 cm3

MI
A1

8b In triangle YAB,ht= VETS=Z
:rlM

In triangle WC,ht: ld4z 1
Ml (any one)

98
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Ml - area of rectangle
M[ - areas of triangular
faces

AI

= (9 x 7)+2 (; * e x{76.2s) + 2 G x7 xt.184.25)

= tl$+-25

Total surface area

=205.84
=206 cmz

kru;*gsshown

D

8c

Maple

Answer: Pine and Teak.

Pine: mass = 0.65 x 168
:109.2 grams

: mass = 0.75 x 168

= 126 grams

Birch:mass=0.71 x 168
:119.28 grams

Teak : mass = 0.63 x 168

= 105.84 grams

Alternate method:

Lt9

= O.ZOA glr t

Density (
168 t

o$'l
."q?

[."

at'{

I

',{',{

99
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