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2

Mensuration

Mathematical Formulae

Curved surface area of acor,e= ftl

Surface area of a sphere = 4r2

volnme of a con 
"= 

Lr*'n

Volume of a sph "n: !*'
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3

1 Simptifu
(a) 8ab2

loazb'

(b) 3(t+t) st

23

Answer

Answer

t1l

t2)

2 (a) Solve the inequality 16-3.r<5.

Answer t2l

t1l

(b) Draw a number line to rcprcsent the solution of the inequality found in (a).

Answer

(c) Hence, state the minimum integer value of .r .

Answer

PartnerlnLeaming
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4

3 (a) Factorise 6r' -7r -5.

Answdr

O) Given that r = 3 , evaluate the factors found in part (a).

An-rwer and

t2l

tz)

4 (a) Factoise xy-12.

Answer

O) Hence, evaluate 143x98-98x43, without the use ofa calculator.

Answer

tll

t2l

PartnerlnLearning
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E

5 An area of4 cm2 on a map represents an actual atea of 9 krn2.

(a) If the actual area of a theme park is 13.5 km2, find the area, in cm2, of the ttreme
park on the map.

Answer cmL t2l

O) Find the scale of the map in the form I : r.

Answer l2)

(c) If the distance between two buildings on the map is 5 cm, calculate the actual
distance, in km, between ttre two buildings.

Answer

PartnerlnLearning
162
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6

6 In the diagram below, pentagons l-B CDE ar.d WXYZ are similar. ,4B : 2 cm,

AE : BC : 4.2 cm, yW : 3 cm, IZVW = ZYWX = IXYZ = 90" and XY = YZ.

,
A2B

4.2

D

Find
(a) ZITZY,

O) thelengtrhof WX.

Y

Answer

Answer

t2)

cm l2l

PartnerlnLearning
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7

7 Elle wanted to organise a party for x number ofpeople. She bought one cup ofice cream

per person, and a total of ( 2x + l0 ) chicken wings and (3.r - 15 ) fishballs.

(a) Write an expression in terms of .r, for tle total number of items Elle bought for
the party. Simplifu yow answer.

Answer

(b) 3 people did not attend the party. Elle distributed the items equally among the
people at the party and found that each ofthem received 7 items.

(i) Using the information provided, form an algebraic equation in terms of
x

Answer

(ii) Solve the equation in (b)(i) and find the number ofpeople who attended

the party.

Answer

PartnerlnLeaming
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I

E The Cartesian coordinate plane below shows the positions of four locations in a park.
j"

Mirror Pond -o
6

Amphitheatre

-10 -r -6 -4 -2 0 2 4 6 I {0

Park Entrance Washroom

0

2

1

(a) Write down the coordinates of the Amphitheatre.

Answer (

(b) Write down the name of the place at (6,-8)'

Answer

(c) Mark the origin on the given axes. Label the origin O

(d) Calculate the gradient ofthe line formed between the coordinates representing

the Park Entrance and the Mirror Pond.

Anrwer

(e) Roy is standing at the Park Entrance. He wants to visit the Rose Garden.

Calculate the shortest distance (in units) that he would need to walk.

Answer

trl

t1l

t1l

tll

tz)

Rose Garden

ITTIIIIIII
II
T

IIII
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o

9 The total number ofhours spent using the computer in a week by 12 students are shown
in the stem-andJeaf diagram below.

Leaf

Key:ll2meansl2hours

(a) Given that the mode is 14 hours, find the value of&.

Answer k:

(b) Find
(i) the mean number of hours,

Answer hours [2]

(ii) the median number of hours.

Attswer hours []

(c) A teacher selects one student at random to do a project on cyber wellness.

Calculate the probability that the student selected spent more than 35 hours

using the computer in that week.

Answer

PartnerlnLearning
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2
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4
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10

10 A solid square pyramid toy, which has a slant height /, fits exactly into a cubie gift box,

measuring a cm by a cmby a cm, as shown in the diagram.

aI 
---------->

a

(a) State the ratio ofthe volume ofthe pyrarnid toy to the volume ofthe cubic gift

box.

Answer

O) Given that the volume of the pyramid toy is 1125 cm3, show that the value of a

is 15.

Answer

t1l

t2t

[Turn over

PartnerlnLeaming 167

d



BP- 168

11

(c) (, Calculate the slant height, i, ofthe pyramid toy.

Answer I :

(ii) Calculate the total surface area of the pyramid toy.

Arurwer

End ofpaper @

PartnerlnLeaming
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2

Mensuration

Mathematical Formulae

Cuwed surface area of acote= ntl

Surface area of a sphere - 4mz

Volume of a con 
"= 

!*'h
3

Volume of a sphe ," : t *t

PartnerlnLeaming 170

[Turn Over



BP- 171

3

I

)

By rounding each number to 1 significant figure, estimate the valu" o, 1!99{
25

Answer all the questions.

the length of CE,

IABC,

the length ofBC giving your answer to 3 significant figures'

5cm

You must show your working clearly. t2l

In the diagram, LABC is congruent to.LEAD . Gwen thal AB : 5 cm, ED = 2 cm

Z,4DE = 68" , IAED =9Oo aod lD meets -BC at F, flr.d

(a)

(b)

(c)

t1l

t2l

t21

BA

FC

DE

3

2cm

Adrian needs to save at least $147 before he has enough money to buy his gmndmother

a gift.

(a) Given that he saves $16 every week, find an expression in terms ofx, for the

amount of money he will save inx weeks. tll

O) By forming an inequality inx and solving it find the least number of weeks

needed for Adrian to save up suffrcient money to buy the gift. 12]

PartnerlnLearning
171

68



BP-172

4

4 {a)
jr 1 f+2Solve the eouation l_'r '__'25

simplift #-Y#, giving your ansl,vsv as a single fraction in its

t3l

tll

l2l

12)

12)

5

(b)

lowest terms. t3l

(c) Given that 2a'-2b' =70 and a - b :7 , find the value of a+b. t3l

A survey was conducted among 50 families to find out the number of times they

travelled together as a family in 2017. The data collected is shown in the table below.

Number of times travelled 0 1 2 3 4

Number of families 15 a 1l 7

(a) Show that a + b --17 .

O) If the mean number of times they travelled as a family is 1.68, show that

a+4b=41.

(c) Solve the two equations in (a) and (b) simultaneously.

(d) Find the percentage of families that travelled at most 2 times.

172
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5

6 The diagram shows A,4BC in which ZABC - 90" , lP = (2x -l) cm,

N( = (x+9) cm and AC =(3x+4)cm.

3x+4
2.x-l

x +9

(a) Using Pythagoras' Theorem, form an equation in;r and show that it reduces to

2x2 +5x-33=0. t3l

O) Write down an expression, in terms ofr, for the area ofAlBC. Expand and

simplifu your answer. 12)

Answer the whole of this question otr s sheet of grePh paper.

The table below shows some corresponding x and y values for the equation

y---3-2x.

x 1 0 1 2

v p _J -5 -7

A

B C

7

(a)

(b)

(c)

(d)

(e)

Find the value ofp. t1l

Using a scale of 2 cm to represent I unit on both axes, draw the graph of

t =-3-2x for -l<x<2. l2l

From your graph, find the value of .x when y = 4.6. tll
Find the gradient ofthe line. 121

O On the same axes, draw and label the line y = -2 . tll
(ii) Write down the coordinates of the point where the line y = -2 .""tt

theline Y=-3-216. tll

PartnerlnLeaming
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6

8 The diagram below shows a solid fonned by removing a cone and a hemisphere from
the ends ofa cylinder.

t2

The base of the cylinder, the base of the cone and the base of the hemisphere have a
corrmon diameter of 6 cm. The height of the cone is 4 cm and the height of the

rylinder is 12 cm.

(a) Calculate the volume, in cm3, of the solid- t4l

(b) Calculate the total surface area, in cm2, ofthe solid, leaving your answer

in terms of a. t5I

(d) A tube of acrylic paint can cover 36 cmz ofthe surface area ofthe solid
How many tubes of acrylic paint are needed to paint the entire solid? t21

- End of Paper -

PartnerlnLeaming
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Answer Key

12

PartnerlnLeaming
176

Qn Answer
I (a) 4b

5a
1(b) 9-t

6

2 (a) *r-l?
3

2(b)

)
[Bl Correct position of 3] on number line, Bl

-i

Correct shaded circle and direction of arrowl
2 (c) 4
3 (a) (3r -5\(2r +l)
3 (b)
4 (a) v(x - z)
4 (b) 9800
5 (a) 6

so) 1 : 150000
s (c) 7.5
6 (a) 135"

6 (b) 6.3
7 (a) 6x-5
7 (b) 6x-5

x-3
7 (cl l3
8 (a) (6, 2)
8 (b) Washroom
8 (c) Marked and labelled origin
E (d) 7
E (e) 13.4
9 (a) 4
9 (bi)
e oii) 21.5
9 (c) 1

4
10 (a) 1:3
10 (ci) 16.8

10 (cii) 728

I

4 and,7
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Answers

1 100

2(a) 3cm
(b) 22'
(c) 5.39 cm

3(a) $16 x
o) 10 weeks

a@) ^7"4
(b) 1

ap@-a)
(c) 5

5(c) a:9 b-8
(d) 70%

6(b) --!er'*l7r-g\2'
"17 9=x'+-x--22

8(a) 245 cm s.f
(b) 105 z
(c) 10 tubes

PartnerlnLeaming
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2

1 By rounding each number to 1 significant figure, estimate the value o, 
3456I-0'987

25

Answer all the questions.

You must show your working clearly. t21

3000 x I
M1

30

: 100 AI

In the diagram, LABC is congruetrt to LEAD. Given that l3 = 5 cm, ED = 2 cm

ZIDE =68o, L4ED =90" and ,4D meets 8C at 4 fnd

,

(e)

(b)

(c)

the length of CE,

ZABC,

the length of-BC, giving your answer to 3 significant figures.

5cm

C

tu
t2)

l2l

BA

E
2cm

(a) CE= 5 -2=3am

(b) ^1-4BC = 180 - 90 - 68

- rto

(c) BCz : 52 + 22

BC = 5.39 cm (3s.f.)

B1

MI

AI

M1

AI

PartnerlnLeaming
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3

3 Adriaa needs to save at least $147 before he has enough money to buy his grandmother

a gift.

(e) Given that he saves $16 every week, find an expression in terms ofx, for the

amount of money he will have in:r weeks. t1]

O) By forming an inequality inx ald solving it, find the least number of weeks

needed for Adrian to save up suffrcient money to buy the gift. 121

(a) $16x Bl

(b) 16 x> 147 Ml

x > 9.1875

He needs 10 weeks. A1

4 (a)
1f-1 ft1

Solve the eouation l-'r ' =r ' ''25

(b)

lowest terms. t3l

(c) Given that 2az *2b2 =70 and a-b =7 , trrrd,the value of a+0. t3l

2f -3 .f +2

simplifu #-Y#, giving your answer as a single fraction in its

(a) I
2 5

t0-5(2f -3)=2(f +2) M1 (simpliftfractions)

l0-l0f +15 =2f +4

t0+15-4=2f +10f Ml

2t=12f

7
AI

PartnerlnLeaming
180
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4

(b)
2p-3 .8p2 -l2q
@-4)' 

' (q-4)"

2p-3 \q-A)'z
(q4|^ sp'' -t2q

2p-3 . 1q-+)'?

G-ry^ 4peP)

4p(q-4)

(c) 2a2 -2bz =70

a' -b2 =35

(a-b)(a+b\ =3s

sirce (a-b\:l

a+b=5

Ml (to flip)

Ml (o factorize)

AI

MI

MI

A1

1

181
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5

5 A survey was conducted arrong 50 families to find out the nurnber of times they

travelled together as a family in 2O1'1 . The data collected is shown in the table below.

Number of times travelled 0 I 2 3 4

Number of families 15 a ii 7 b

(a) Show that a+b=17.

If the mean number of times they Eavelled as a family is 1.68, show that

a+4b=41 .

Solve the two equations in (a) and @) simultaneously.

Find the percentage of families that favelled at most 2 times.

t1l

(b)

(c)

(d) t2l

(a) 50-15-ll-7= a+b Bl

l7= a+D (shown)

0x15 + a+2xl l+3x7 +4b
(b) medn =

50

a +22 + 2l+ 4b
1.68 = MI

50

84=a+4b+43

4l=a+40 (shown)

(c)

l2l

12)

a+b=17

a+4b=41

eq2-eql

eql

eq.2

4b -b = 41-1'7

3b =24
D=8

Ai

MI

sub6=8intoeq1

a +8 =17
a=9

182

A1 for both answe$ corect
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6

(d) no. of families at most 2 : 15 + 9 + 11 : 35

M1

:70% A1

6 The diagram shows AIBC in which ZABC - 90' , ,4fi = (2x -1) cm,

BC =(x+g)crnmd AC =Qx+4)crn.

A

3x+ 4

bc-l

(a) Using Pythagoras' Theorem, form an equation in x and show that it reduces to

2x2 +5x-33=0. t3l

O) Write down an expression, in terms ofx , for the area ofAlBC. Expand and

simplifi your arswer. tzl

?5
- xl00o/o
50

f,b+s)(zx-r)

=Lor'*l7r-g\2'
"t7 9=x'+-X--22

B C

(a)

(b)

(3x + 4)2 = (2x -l)z + (x + 9)z

9x2 + 24x +16 = 4x'? -4.r+l + x'z + 1 8x+81

4x2 +l0x-66=0

2x'z+5x-33=0 (shown)

MI

M1

AI

M1

183

A1
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7 Answer the whole of this question on a sheet of graph paper.

The table below shows some corresponding .x and y values for the equation

!=-3-2x.

ir 1 0 I 2

v p -3 -5 -7

(a)

(b)

Find the value ofp. tll
Using a scale of 2 cm to represent I unit on bottr axes, draw the graph of

f -1-2x for -1<x<2. l2l
From your graph, find the value of xwhen y=4.6. tll
Find the gradient ofthe line. l2l
(i) On the same axes, draw and label the line y = -2 . tll
(ii) Write down the coordinates of the point where the line y : -2 meets

the line Y=-3-21. tll

G)

(d)

(e)

184
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8

8 The diagram shows a solid formed by removing a cone and a hemisphere from a
cylinder.

L2

The base of the cylinder, the base of the cone and the base ofthe hemisphere have a

cornmon diameter of 6 cm. The height of the cone is 4 cm and the height of the

cylinder is 12 cm.

(a) Calculate the volume in cm3 of the solid. t4l

O) Catculate the total surface area in cm2 of the solid., leaving your answer

in terms of a . l4l

(d) A tube of acrylic paint can cover 36 cm2 ofthe surface area ofthe solid.

How many hrbes of acrylic paint are needed to paint the entire solid? 12]

(a) Volume of hemisphere

-- - ,rrJ
1

5

=l8r

M1

6

,r

_t_

J

4

------+

185
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9

=1
3

=1
3

h
2

ET

fi2(3)

= l27t

Volume of cone

Volume of cylinder

- rr'h
= il'?(12)

=108n

M1

M1

Volume of the solid = l08r - l2n - 18n

:24s.0M227

: 245 cm3 (3 s.f.)

(b) curved surface area ofhemisphere

= 2tr2

= 2x32

=l8tt
t-

Slanted height = '!42 
+32

=5

curved surface area of cone

= ttrl
= z(3Xs)

=15tr

curved surface area of cylinder

= 2rrh
'-2x(3)(12)

=72x

total snrface area : l8n + l5n + 72n

:105 tc

M1

Mi either one or both

M1

186

A1
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(c) no. oftubes needed

l05r
16

- 9.1629785',73

= 10 tubes

10

- End of Paper -

M1

A1

187
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2

I Simplifu
(a) 8ab2

l\at b '

(b) 3(t+1) st

Answer (a) 9r",t
5a

tll

12)

23
3(t+1) 5t 9(/+1)-10/

23 6
lMll

[A1]

Answer @ 9-t
6

9-t
6

, (a) Solve the inequality l6-3x<5.
16-3x<5

-3.r < -11 [Ml]
,)

x>3: tAU
3

Answer (r) ,'
x> 31

J

(b) Draw a number line to represent the solution ofthe inequality found in (a).

12 533?a
3

t2)

t2)

trl

,)

[B1 - Correct position of 3] on number line, Bl - Correct shaded circle and
J

direction of arrow]

(c) Hence, state the minimum integer value of .;r .

Answer (c) 4 [B U

189

-

I I ttt I -



BP- 190

J

3 (a) Factorise 612 -7r -5 .

2r
3r

-5 -10r -5

Accept any other working

Mll

x

3r
I

O) Given that r = 3, evaluate the factors found in part (a).

Answer (b) 4 [Bl]and7 [Bl]

Answer (a) (3r -5)(2r +1) [A1] or [B2] t2l

l2l

4 (a) Factorise y(x-z).

Answer (a) y(x - z) [Bll

O) Hence, evaluate 143 x 98 - 98 x 43 , without the use of a calculator.

143 x 98 -98x 43

=e8043-43) Mll
= 9800 tArl

Answer (b) 9800

t1l

190

[Turn over
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4

5 An area of4 cm2 on a map represents an actual area of9 km2.

(a) If the actual area of a theme park is 13.5 lan2, find the area of the theme park on

the map, in cm2.

13.5_x4=6
9

lMll
Answer (a) 6 [A1] cm2 t2)

O) Find the scale of the map in the form I : r.

Map area : Actual area

4 cm2 : 9lor2

Map distance : Actual distance

Zcm : 3hn
1 cm : 1.5 l<rn

1cm : 150000 cm

1 : 150000 [A1]

Awwer (b) I 150000

(c) If the distance between two buildings on the map is 5 cm, calculate the actual

distance betwe€n the two buildings in km.

lMll

PartnerlnLearning
191

Answer (c) 7.5

tzl

1*=7.s
2

tMll tAll

lon t2l
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5

6

In the diagram below, pentagons,4-B CDE and VIVXYZ are sinilar. AB :2 cm, AE:
BC - 4.2 cm, W : 3 cm, IZVW = IVYVX = ZXYZ = 90" and XY = YZ.

J
A2B

Find
(a)

(b) the length of [4(

4.2

D

ITZY,

Sum of interior angles in a polygon

=(5-2)x180o

=540" Mll
ITZY

540o - 90'x 3

2

= 135" lAll

v

Answer (a)

Answer (b)

PartnerlnLeaming
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6.3 cm t2)

135' t2l

:-x4.2
)
=6.3

lMll

tAll
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7 Elle wanted to organise a party for r number ofpeople. She bought one cup ofice
cream per person, and a total of (2.r+10) chicken wings and (3-r-15 ) fishballs.

(a) Write an expression in terms of x, for the total number of items Elle bought for

the party. Simpliff yow answer.

2x + 10 + 3.r-15 + x=6x-5

Answer (") 6x-5 tBll

O) 3 people did not atlend the party. Elle distributed the items equally among the

people at the party and found that each of them received 7 items.

(i) Using the information provided, form an algebraic equation in terms of
x

[B1]

tl l

tll

6x-5 _, fBll
x-3

Answer (b) (i) 6x-5
x-3

(ii) Solve the equation in (b)(i) and frnd the number of people who attended

the party.

6x-5=7x-21 Mll
x=16 [M1]
16-3=13 IAll

Answer (b)(ii)

PartnerlnLeaming
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13 t3l
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t1l
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8 The Cadesian coordinate plane below shows the positions of four locations in a park.

v
10

Mirror Pond -t

Amphitheatre

-,t0 -8 -5 -4 -2 0 246810

Rose Garden

Park Entrance Washroom1

(a) Write down the coordinates of the Amphitheatre.

Answer (a) (6,2) tBll t1l

(b) Write down the name of the place at (6, -8) .

Answer (b) Washroom tBll

(d) Calculate the gradisnt of the line formed between the coordinates representing
the Park Entrance and the Mirror Pond.

Answer (d) 7 [B 1 ]

(e) Roy is standing at the Park Entrance. He vr'ants to visit the Rose Garden.

Calculate the shortest distance (in units) that he would need to walk.

t----7-------
il2'+6'
= 13.4 rmits

lMll
tAll

Answer (e) 13.4

PartnerlnLeaming
194

IIII

rTIIIIII
II

I I

[Turn over

(c) Mark the origin on tle given axes. Label the origin O.

a [T-[

t!

I
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8

9 The total number ofhours spent using the computer in a week by 12 students are

shown in the stem-and-leaf diagram below,

Leaf

Key: I l2 means 12 hours

(a) Given that the mode is 14 hours, find the value oft'

Answer (a) 4 tBll

(b) Find
(i) the mean number ofhours,

Stem

0

1

,)

J

4

8

2 4 4 k 8

55
08
l9

t1l

8+12+14+14+14+18+25 +25+30 +38+ 4l+ 49

t2
=24 tAll

Answer (b)(i) 24

(ii) the median number ofhours.

18+25

2
:21.5 [B1]

Answer (b)(ii) 21.5

A teacher selects one student at random to do a project on qter wellness.

Calculate the probability that the student selected spent mols than lJ hours

using the computer in that week.

-1 tMlt12'

lMll

(c)

hours l2l

hours tl l

1

lAll
4

Answer k)

PartnerlnLeaming
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t1l

12)

t0 A solid square pgarnid toy, which has a slant height / cm, fits exactly into a cubic gift
box, measuring a cm by o cm by a cm, as shown in the diagram.

I -------------> a

a

a

(a) State the ratio of the volume of the pyramid toy to tlre volume of the cubic gift
box.

Answer (a) l:3[B1]

O) Given that the volume of the pyramid toy is I125 cm3, show that the value of a
is 15.

!
1a3=1 125 IMl l
J

a3:3375

a=15 (shown) [Al]

PartnerlnLeaming
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10

(c) (i) Calculate the slant height, / cm, of the pyramid toy.

5' + 7.5'z [Ml]
-J28Lzs
= 16.8 [A1]

Answer (c)(i) 16.8

(ii) Calculate the total surface area ofthe pyramid toy.

Total swface area of pyramid toY

=(l5xls) [Ml] +4(-x15x"128t.25) Ml -ECFI

=728 cm3 (3 s.f.) [A1]

Answer (c)(ii) 728 cm3

End of paper @
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