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Compound interest

Mensuration

Trigonometry

Statistics

Curved surface area of a cotoie: trl

Surface area of a sphere : 4r?

Mathematical Formalae

Volume of a sphere: 173

rotal amount: 
{t 

- #)'

Volume of a cone : !*'h
3

4

3

Area of trian gle ABQ : l absnc
2

Arc length : r0 ,where dis in radians

Sector area: L r'e.where dis in radians
2

abc
suaA sin,B sinC

oz =b2 + c' -2bccos A

Mean: Lfx
Z,f

Standard deviation : -(zn\'lLf )
I

2
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Answer all the questions

I The number of beans in a bowl is given as L2A, correct to the nearest ten.

Write down the minimum number of beans that could be in the bowl at this time.

Answer

2 A toy shop put up this chart.

Increasing sales of toys in our toy shop ln2024

500

Sales
($ thousands)

Jan Feb May Jun

State one aspect of the graph that may be misleading and explain how this may lead to a

misinterpretation of the graph.

1l

l2l

3
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J For the parallelogram ABCD, AE : CF. DE is parallel to BF. G is the mid-point of AB
a. Show that A,DAE is congruent to A,BCF.

C

t2l

t3l

b. Triangle AGH is similar to triangle ACB, AB :2 m and AC:2.1 m,
Jobn claims that the length of AH is half of the length of AC. Using appropriate calculations,
comment on the correctness of John's claim.

PartnerlnLearning
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4 (a) Express 540 as a product of its prime factors.

(b) The number 
540p 

is a perfect square.
q

Answer

p andq arcprwrc numbers.

Find the smallest value ofp and the corresponding value of 4.

PartnerlnLeaming
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Answerp:

t1l

t1l

t1lq
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5 Exnress s1x * u'4
(a) decimal,

O) fraction in its simplest form.

Answer (a)

(b)

Answer c:

tll
tll

6 A fann rears chickens and sheep.

Each chicken has 2 legs and each sheep has 4 legs.
The total number of legs is 100 while the total number of heads is 35
Let the number of chickens be c and the number of sheep be s.

Solve for the values of c and s.

PartnerlnLeaming
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7 A bag contains 10 red marbles, 3 blue marbles and 2 white marbles.

Ethan picked two marbles at random.

Calculate the probability that he picked at least 1 white marble.

PartnerlnLeaming
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8 (a) Solve the inequalities 2 ( 3x + 2 <17 .

(b) List all the prime numbers such that 2<3x+2 <17

PartnerlnLeaming
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Answer

8

lAnswer



BP-141

9 .I is inversely proportional to the square of r.

r_ I(a) When r:1,1:500. Findlwhen v: -.s' 10

Answer

(b) When the value of r is tripled, find the percentage decrease in the value of L

PartnerlnLeaming
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Find two pairs of numbers, all numbers being smaller than 1400, that have a lowest coiltmon multiple of
5400 and a highest common factor of 90.

Answer and t3l

11 (a) Factorise 4a2 +l2ab +9b2

Answer t1l
(b) Hence, completely factorise 4a2 +72ab +9b2 - l

10
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(c) z is a positive integer.

Showthat, for alln, (3n+L|'z-1Zn-t72 is amultipleaf 4. l2l

l2 Sketch the graph of y - -(x+3)z +5 on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the axes and the turning point on

the curve. t3l

7t
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13. The sum of the first n terms of a sequence is given by 2nz * n.

Find the l0e term of this sequence.

L2
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l4
North

50m

B

The diagram shows the positions of three points, A , B and C. Angle ABC:35'. Point,'4 is due north of
point B. The bearing of point C from pont A is 80o. lB is 50 m.

(a) Find the bearing of pointB from point C.

Answer t1l

(b) Calculate thelenglh AC.

PartnerlnLeaming
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15 Mary weighed 3 pet kittens.
The mean mass of the kittens was 200 grams.

The standard deviation of the masses of the kittens was 10 grams.

The scales used by Mary were found to be inaccurate.
The correct mass of each kitten was 20 grams less than Mary recorded.

(a) Write down the correct value for the mean and standard deviation (SD).

Answer Mean:

SD=

BP- 146

si1 l

s[1]

(b) After a number of years, the mass of each of the 3 kittens are tripled. Calculate the new standard
deviation.

Answer SD : gU]

t4
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The speed-time graph shows the joumeys for two drivers, Alfred and Ben. They travelled on the same

road. Ben drove past Alfred at the time when Alfred started his joumey.

Speed (km/h)

0.9 M 4 (hour)

(a) Charles commented that Alfred will meet Ben at time : Mhorx since the graphs intersect attime: M
hours. Is Charles correct ? Explain.

(b) Calculate the value ofM.

15

PartnerlnLeaming
147

Ben
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30

0

Answer h l2l
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18

(:{integersx:2<x<10}
fi = {evennumbers)
M = {multiplesof 3)

f = lfactorsof 48\

(a) List the element(s) in
(i) M nE

Answer

(i, (M vF)'

Answer

Cindy deposited $20000 in a bank account which offered an interest of l.2o/o per annum
compounded monthly. She withdrew her money after I year 6 months. Calculate the amount of
interest earned.

T6
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The diagram shows two geometrically similar figures made of the same material.

The length of the smaller figure is 6 cm.

The length of the larger figure is 14 cm.

6cm 14 cm

(a) The area of the heart in the larger figure is 15 cm2.

Calculate the area of the heart in the smaller figure.

Answer 9m2121

(b) If the mass of the smaller figure is 200 grams, calculate the mass of the largu figure.

Answer s l2l

(c) The smaller figure is sold for $2.50 while the larger figure is sold for $ 25.50. Which figwe will be a

betterbuy? Explain.

L7
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2A Two cafe outlets, A and ^B sells coffee, tea and cakes.
Both outlets charge $ 2.50 for a cup of tea, $3.50 for a cup of coffee and $3.00 for a piece of cake.

(a) On a Saturday, Cafe A sells 100 cups of coffee, 70 cups of tea and 50 pieces of cake.
Cafe B sells 120 cups of coffee, 90 cups of tea, and 40 pieces of cake.

Represent this information in a 2x3 matix Q.

Answer Q:

BP- 150

tll

(b) By multiplying Qwith another matrix, calculate the total amount collected by each of the
two outlets respectively.

Answer: Outletl: $

OutletB: $ _ [2]
(c) Both outlets decided to give a special discount of 20% for coffee, l0o/o for tea and 10% for cakes.

By the multiplication of two matrices, calculate the new prices of a cup of coffee, of a cup of tea
and ofa piece ofcake.

Answer: New price of a cup of coffee : $_,

New price of a cup of tea : $_ ,

18

PartnerlnLearning
150
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1l

v

t=x
Line

x

The line Z passes through the point A (0,2) and meets the line ! = x atpoint c. o is the origin.

The area of OAC is 3 units2.

(a) What is the equation of line I ?

(b) There is a point B such that OC is the line of symmetry of the figure OACB .

(i) What is the name of quadrilateral OACB ?

Answer

(ii) State the coordinates of the point.B.

19

PartnerlnLearning
151

AnswerB ( ) Itl

Answer 

-l2l



BP- 152

22. The cumulative frequency represents the marks scored by a group of 80 students.

(a) Use the graph to find the number of students with a score of more than 26 marks.

20
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(b) Calculate the range of the marks scored.

Answer

(c) If another group of 80 students have the same median mark with a smaller interquartile range,

how would the cumulative frequency graph of this second group of students differ from this

cumulative frequency graph ?

l

tll

23 A building is drawn to a scale of l: n.

The actual area of the building floor is 500 m2 while the area of the building on the map is 20 cm2.

Find the value of n.

2L
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24 In the triangle BFC, D is the mid - point of BF. DE is parallel to FC.

D

B E
Show that LBDE is similar to L,BFC.

F

C

22
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25. In the diagram, the straight l:r;re ABC is parallel to the l:r:re DEF.

The straight lilrle DB is parallel to the li,rle EG. LBDE =75o andzcBG =40" .

B C

D E F
Calculate the value of the following angles, stating your reasons clearly

a. IDBG

40"

G

b. ZBGE

ll

26. Explain whether a kite can be a rhombus

23
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Compound interest

Mensuration

Trigonometry

Statistics

Total amount: r[r . #)'

Curved surface area of a cone: ltrl

Surface area of asphere : 47tr2

Volume of acone : L*'h
3

Mathematical Forruulae

Volume of a sphere = |tr'

abc

-=-=-
sinA sinB sinC

a' =b'+c'-2bccosA

Mean: z,fx
Z,f

4
;J

Area of triangle ABC: labsinC
2

Arc length : r0 , where dis in radians

Sector area: Lr'T .where dis in radians
2

2
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standarddeviation : WW
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1 (a) Simphfu{ -(Zr)', leaving your answer in positive indices.
x \x )

Answer t3l

O) Express y in terms ofp and q, glventhat 1- - Z + p .qv

3
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Answer t3l
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2 (a\ t6
Express *-i-_ras 

a single fraction in its simplest form'

Answer l2)

(b) (r) Express ! = x2 +4x-5 in the formy = (x+ a)2 +b, where a andb are

constants.

Answer

(ii) Write down the equation of the line of symmetry of the graph of y = xz +4x-5 .

4
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Answer tll
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3 The linelB is shown below.

(a) Construct an equilateralttiangle ABC.

O) Construct the perpendicular bisector of AB.

(c) Construct the angle bisector of ICAB.

(d) Mark clearly a possible point that is inside the triangle, equidistant from AC and

AB, and is nearer to A thanB. Label this point P.

A

tll
l1l

t1l

t1l

(e) Thepoint Qis such that ZACQ= l20o *rd ry=0.9.
BA

Find two possible positions of Q. Label these poirx Qr and Qz.

Measure and write down the lengJhAQ (where Q canbe any of the two points).

5
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4 The exterior angle of a regular z-sided polygon is 14o more than the exterior angle of a

regular (2n + 6)-sided polygon.

(a) Write down and simplifu an expression, in terms of r, each exterior angle of the

(22 + 6)-sidedpolygon.

Answer

(b) Write down an equation inn andshow that it reduces tol4nz -138n-1080 = 0

PartnerlnLearning
161

o t1l

13l

5
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(c) Solvethe equation l4nz -138n-1080=0.

Answer

(d) Explain why one of the solutions above is rejected.

Answer

(e) Hence, find the value of each interior angle of the n-sided polygon.

7
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l2l

tll

Answer l2l
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5 The points A, B, C, D and E lie on the circle. IAEB =28" , ICAB = 62' and ZABE =34"

AE isparallelta BD.

D

(a) Find trvo other angles that are 62o, stating the angle property

Answer

(b) Explain whetherlC is the diameter of the circle.

Answer

PartnerlnLearning
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C

B

AE

l2l

8

l2l
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(c) Find the following angles, stating all the angle properties.

(i) .EBD
(ii) LDEA

Answer (i)

(d) Explain why G is the center of the circle.

Answer

(e) If the radius of the circle is 7 cm, find the area of the shaded region.

9
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o

o(ii) t3l

l2l

Answer cr* t3l
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6 In the diagram, ABCD represents a vertical cliffface. The bottom of the cllff, BC, is 100 m

and is at sea level. A boat is in the sea at E.

.B is due north of E and the bearing of C from E is 070".

E is known to be equidistant from B and C.

(a) Find the bearing of C from B.

A

B

D

C

Answer o
t21

(b) Show that BE:87 .17 m.

Answer

10
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(c) Find the area of LBCE, leaving your answer to the nearest square metre.

Answer rn2 121

(d) It is given that the angle of depression of E from A is 20.2". Find the height of the cliff
BA,leairngyour answers in 3 signifrcant figures.

Answer tn l2l

P is a point on BC such that
Area of LBEP 3

Areaof A,CEP 2

Find the length of CP

L!
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7 Part of a pattern of numbers is shown in the table below.

(a) Express y, s and / in terms of x

Answer

(b) Show that the difference between xt andys is always 6

Answer

12
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*
*

!t

*
*
*

*
*

*
rS

*
*

v:
.9:

t- t21

74 5 62 3

1310 11 128 9

L7 18 t9t4 15 t6
25.rn

23 2420 2t
29 30 3126 27 28

t21

Cr Cz Cl Ca Cs C;

,R{i-t 
==.'.1

!tsili.i:."r,:: '2
jffi#l.rr';...:8

ii i.'t'4
t',.1,: 

'5

Row n x v

Row n+I J t
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(c) Express x in terms of n.

Answer x: tll

t2)

(d) Explain why xy would be in column number Cs, for any value of n.

Answer

(e) From the above, which column would ys lies in (Cy Cz, Ct, Cq, Cs or Co)?

13
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8 The ordered stem-and-leaf diagram records the height of 21 plants in Plantation,4.

Stem Leaf
l3
t4
15

Key: 14 | 8 means 148 cm

(a) Represent the above information in a box and whisker

Answer

(b) State the modal height.

Answer

(c) Calculate the percentage of plants having a height of less than 150 cm,

L4

PartnerlnLeaming
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9

8

9
8

8

8

8

2

3

7
1

2

0
I
0

9

7

6

9

6

5

t3l

cm t1l

:

1S0I ) :?o 1130 I i0 I

Answer % tll
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(d) Two plants are selected at random from Plantation l.
The students are asked to calculate the probability of selecting a plant that is less than

150 cm and another plant that is at least 150 cm.

(' 
Alice says that the above probability is calculated using I *O 3.-21 2r

Explain why she is wrong.

Answer

t1l
(ii) Calculatethe above-mentionedprobability.

Answer l2l

(e) 30 plants are planted in Plantation B on the same day. The range of height is 24 cm,
the interquartile range is 10 cm and the median is 152 cm. Compare the height in
Plantation A andB in two ways.

Answer

15
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9 The fiustum shown in the diagram is a metal solid

obtained by cutting off the top part of a pyramid

horizontally.

The dimension of the top rectangular plane is 8 cm

by 6 cm.

The dimension of the bottom rectangular plane is

16 cm by 12 cm.

The height, AB, af the frustum is 7 cm where I is

the center of the base.

(a) Explain why the height of the pyramid that is cut off is 7 cm.

Answer

(b) Show that the volume of the frustum is 784 cm3

Answer

,$.

.;i t,"
i'i i \

,lt

L6

121

16
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(c) Assuming negligible loss in the process of melting, how many spherical balls (of

radius 2 cm) can be formed if the frustrum is melted?

Answer

(d) 3 of the above frustums are to be packed into a rectangular box. To save cost, the

seller should keep the amount of material of the rectangular box to the minimum.

Albert claims that the dimension should be 30 cm by l6 cm by 7cm (Box l).
Betty claims that the dimension should be 38 cm by 12 cm by 7cm @ox B).

Carol claims that the dimension should be 21cm by 16 cm by 12cm @ox e.
(i) Explain which box will be too small.

Answer

(iD Which of the other two boxes would use the minimum amount of material?

L7
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10 A group ofresearchers brought I 80 koalas to an island and tracked the number ofkoalas

over a few years.

x (years) 0 0.5 1 2 3 4 5 6 6.5 7 7.5

y (no of
animals)

180 177 175 172 p 1,72 t75 180 183 187 I 9 1

(a) Using a scale of 2 cm on both a:res to represent I year on the x-axis and 2 animals on

they-axis for 170 < y <192, plot the values given and join them with a smooth curve.

t3l

(b) Use your curve to estimate the value ofp, corrected to nearest integer.

Answer ul

(c) By drawing a tangent, find the gradient at x:6.

Answer 121

(d) The number of koalas (y) turns out to be related to an unknown qua&atic function

y = (x+ a)z +b. Find the value of a and of b.

18
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(e) The researchers also brought 180 penguins to the same island and noticed that the

number of penguins increased at a steady rate of 1 per year.

(i) Write down an equation connecting the number of penguins, !, ffidthe number

ofyears, x.

Answer lll

(ii) On the same graph in (a), draw the graph of the equation in (e)(i) and state the

point of intersection (x, y).

Answer l2l

(iii) What would this point of intersection represent in this research?

Answer

l1l

19
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ll Charlotte takes the taxi every day. She is thinking of buying a car and wants to pay off the

car loan ils soon as possible. The tables below give the information Charlotte can use.

2A

PartnerlnLearning
175

$s0000Money set aside to buy a car

$4s00Monthly salary

$96000

Customer must take a minimum loan of 50% from the car

dealer.

Car Price

o 2 < x 37 ,x is an integer

o Customer needs to decide on the loan period on the day

he or she buys the car.

Loan Period

(Number of years, x)

Interest rate ofloan 2.45%per annum simple interest

Food

$8s0

J

TaxiFamily
Expenditure

Charlotte's financial sifiration

Information on how Charlotteuses herrnonthly salary

Savings

Informatiotr on the ctr and,car loan
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(a) Determine the minimum loan amount.

2L

PartnerlnLearning
176

Answer $ ttl

(b) Charlotte calculated that if the loan period is 2 years and that she took a loan of

$48000, her monthly car instalment will be $2098.00. Show that Charlotte is correct.

Answer

l2l
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(c) Charlotte intends to use no more than her current taxi expenditure to pay for her

monthly car instalment. Suggest the minimum loan period. Justiff your answer with

clear workings.

Answer U]

(d) Give a possible reason to explain why Charlotte's savings will be reduced even if her

monthly instalment is the same as the current taxi expenditure.

Answer

tll
End ofpaper

22
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Ar:swer all the questions

I The number ofbeans in a bowl is given *s lza, t*rcactto the nearest ten.
Write down the minimum number of bsens that corld be in &e bawl atthis tirne.

Answer

2 A toy shop put up this chart.

Increasing sales of toys in our toy shop inZ02A

s00

{l s * tr]
ll

Sales
($ thousands)

State one aspect ofthe graph that may be misleading and explain how this may lead to a
m

I

&yl
tl

0

FebJan JunMay

t." ,/

121Or Oq,ec^ 0
!^eo\4^A-t M Pe

rf Q(dl ,t,o ,fu tJ
% q/w1a*_t* Wtxn3 tlv,{--C*tj

s yt

f,q I{f f ,

3
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3 For the parallelogram ABCD, AE = CF" DE is paratlel to BF. G is the mid-point of AB.

a. Show that ADAE is congruent to LBCF.

hl). c-

L eL k r^l
,1"

!ruq. f,er ru*rrkl*s*r &, &ag* crl..i* -*u'-3
l2l

b. Triangle AGH is similar to triangle I CB, AB = 2 m and lC = 2. I m,
John claims that the length ofLf/is half ofthe length of AC. Using appropriate calcuiations,
Csmment on John's claim as to whether he is rigtrt.

Le** * 46 /|'+ Cco* rlr.o n *'J t* )

I
G C'rJ

l-oS",

hy * l^oS^,
T-hn's cfqlr-r 1s h,,.+ c-l4,o-r-t frJ

PartnerlnLeaming
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13I

ft+ sq
.*- 

- 
4-AB - ftc-

U=-!*2- z-'I
hlf=o.1te-3P

.t-xAc+.L1e*\=
L L,-_

t,J

4

=- cF
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4 (ai Express 34fr as a product of its prime factors.

!

5+* = z'$ *$x 5 *Ct'

{b) The number 
540P 

ira perfect $ouars.
q

p arrd 4 are prime numbers.

Find the smallest value ofp aud the value of g.

Answsr SK rll
L

zo7< 5? x 5

z'* \" }x S

ft%
"f r."".

P=r,
P-*3,

q*

q** 3

t=5
Answerp= Fqt,3., til

n= 3 qr-S trt

5
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5
?

Express |f;% asa

(a) decimal

(b) fraction in its simplest form

a l/
8-?,
tos 0"s}.It *fil

\)H1 to\i
"l
?€

Answer rrt ,1. ?8f{r,r
ol HF, trl

6 A fann rears chickens and sheep.

Each chickon has 2 leg* and each sheep has 4 legs.

The total number of lcgs is 100 while the total nurrber of heads is 35

Let the number of chickens be c and the number of sheep be s.

Solve for the valum of c and s.

CtS= aV -Ct)LL t Ll'S r-t o0 
- 

Li
C- 15*3 "--'Cs)

)*tis-g) t tS zloc:
S* \S
QcLa

C'J
r3

6
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7 A bag contains l0 red martles, 3 blue marbles and 2 white marbles.
Ethan picked.two marbles at random.
Calculate the probability that there is ar least I white marble.

< € X
rs

loF
3E
zw
\B

qt\e** t$ilitL
P 6h.-Jh"+-) = \ f,Jv

q/d /gs # ctJ

\'l

hl

llo $l!H,

{ t

frot'$r'rr'$/i't 
"p*

t whrrs\;Nor

7
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8 {a) Solvethein*qua}ities 2<3x+2<17.

(bi List all the prirne numbers such that 2<3x+2<17 .

2r1 nl

Z S 3x+u "^d 3:raeclJ
S t ?L "-,oL X <- S 4uX

t311{E tr-C'3

an**, "PS*-SS*rzr

I

PartnerlnLeaming
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Answer
<-- 1
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I J is inversely propcrtional to the square of r.

iai Whenn= l,J:500. Find,Iwhenr= l"5. r0

:*&
5oo- \ -

cf )"
\*L* * f*J
\2o
'l -*k

d {*r
L :- ?*Ea{ *CtJ

(b) When the value of r is tripled, find the percantflge de*ease in the value of L

T -ts--i. rl ,- !?*

K-I.,l'o*
a.. T ; I.rlor*h,ci.r- ffiry

-: I r, *rF* f rJ
%J"er"o w .*- f f Yq 1" *f , J

Answer. ?Q9" fzl

or**r" "t['/3 ,o,

I
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Find two pairs of numbers, all numbers being smaller than 140S, that have a lowest common multiple of
5400 and a highest common factor of 90.

s+ tuv' N
N ZY

7t y rn ft
Lcrvn: 2 *3 Y 5'z 5 tso
ItrF:z* 3't' $ = a

7r{gatri'ht:L x j*X.5 tso

I

t,tovt^t^j 0{
tpt
?h{

gal r:
fl,'1r

? 6 or t39o '- Ct3

4So , loh '--ft3

answer360 r3sa and ,tsortogo
t3I

I I (a) Factorise 4d +l?nb +9hz

(z..ft L(",.,Xs t) + C: bf
: (.o.+ i tf * frJ

C "q+lAnswer l
(b) Hence, completely factorise 4d +l\ab +9# - 1

10
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(t"rj{f- l* F C,J
=- C "q+t b+r) ( za.+at-{) '-- f tJ 

orr*r, (zq+t

a{



{e} m is a p*sitfve intager.

Sh*w that, fsr all r, (3n + I)] * {3n *l}2 is a ri:.ultiple of 4

?'\?-n ll, J

{Br^+rf--C r,o -}F
a{ }vr+l+ Bn*r}f3rr*\*, {gH*rX
? (6"X*)

BP- 187

t2]

[3]

,?

: \ (.3*') J!; \4r"H1Flsot- *

$ketch the graph gf y = -(x +3)2 +5 orr the axes below.
Indicate clearly the coordinates of the points where the gaph crosses the axes and the turning point on
the curve.

s

(+,s)

(-rt )c

&

77
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%14e4,t
r 

"^ol ji

}..p

n4e;l*f

t-5

\rt4

h4

:

I

I,tY*4b

h4lrsov*r4 *r,-..
Yt'

'.,

:

l
t
1.

.:.

a:

t

i

a.

';

:
i

:

!

:

I

N

l
:

:
:
::

I

I
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13. 1'?r sum ofthe first a terms of a sequenffi is given by 2# - n.

Find the lOff term of this sequence.

S*rt* ",f Tcnn \. LCtf*1 * 
1

f"r^. 
" fT*^,r ?- : L(af-a = 6

jur-^ "l^f* 3 = ?CgFl "ts
$"-* rf ta*{ : .{+)i * -zg

Tt.ra^l=\ ^ C,J
Te4 ., Z. *- G -l *5
1b^"^l a \S_6*l
10rn"{r zt-ls . \3

fr r',ryuor^J,t {&** u + F. C r J

1^= l+ kC^*r)
Th = Ll r-t-3

T,o = 't tto )-3
>L-7 {tj

"1Answer

t2
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lll

North

50m

The diagram shows the positions of three points, I , 3 and C. Angle ABC = 35" . Yoint A is due no(h of
point B. The bearing of point C from pointl is 80".1.8 is 50 m.

(a) Find the bearing ofpoint I from point C.

B

C

LBcN.= [g"]o-3So=t*g"
B"o-r'* "t f:1"1 B {.,,'-f/o'^^r c-

>j6o"-l*so
azts" -61

(b) Calculate the lengthlC.

LBryg= lstu-gnot-Looo

Answer
z ts'

l-ScB* [8o"-tuoo-3So.- YS-\. 
-A]

5 b Ac-
€it3g" --rrJfr["

h C = ** *s jrn?f,"
Sin95o

13
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l5 Mary weighed 3 pet kittens.
The mean mass ofthe kittens was 200 grams.

The standad deviation of the masses of the kittens was l0 grams.

The scales used by Mary were found to be inaccurate.

The correct mass of each kitten was 20 grams less than lvlary recorded.

(a) Write down the correct value for the mean afid standard deviation (SD).

G \f\re.c t t"O ottt ?- 2-O gl *"a
<. '*$- ,-frl

S-0- a\o3- trJ

m I

to s[1]

(b) After a number of years, the mass of each ofthe 3 kittens are tripled. Calculate the new standard

deviation.

Ng"J sD: 3 Xt<:

= 3o3

Answer SD =

Answer Mean:

SD=

llt
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16 The speed-tirne graph shows the joumeys for two drivers, AIfted and Ben. They travelled on the sarne
road. tsen drove past the point at the same tirne that AIfred started his journey.

Speed (km/h)

0.9 M ftour)

(a) Charles commented that Al&ed will meet Ben at time = Mhour since the graphs intersect attime= M
hours. Is Charles correct ? Explain.

40

0

Ben

I

(b) Calculate the value ofM.

Qe.-* ry = 
*ta(,v,/h- crl

U*<,m* t-C -lCIftl
tfg 

-t O\ * Bs
[1 :_ l\ory ^ftJ

0v 3s
Lt

th-- t L.."-

F ct]
*Cr f

(}

-lwl

L5

PartnerlnLeaming
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Answer h t2l

I
I
I
I
I
I

4
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llttttAlfred
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"l "III

18

$*{integersx: 2Srcl0}
fi * levenrntwhers\
P4 ={rnultiplesaf3}
F *{factorsaf 48}

ia) List tle elements in

{i) M nE

)

16
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Answer ta
1

(ii) {M v F)'

Fr {-r,1,), a,t\
I u* , Lz ,3, rr, 6 ,t, q3

tno Flt- I;,t\ r

Ciady deposited $20000 in a bank account which offered an interest of 7.Za/oper annum
compounded monthly. She withdrevr her money after I year 6 months. Calculate the amount of
interest earned.

r&1 zoo{o(trfft. -2rc Oog f\]

$;r3-op f'l

Answer s 963'a

M,{3,6,1i
f:fz,*,b,t\

r.^ne " t6l

Answer ( t,l-L-o,



19. The diagram shows two geometrically similar figures made of the same material.

The length of the smaller figure is 6 cm.

The lenglh ofthe larger figure is 14 cm.

6cm 14 cm

(a) The area of the heart in the larger figure is 15 omz.

Calculate the area ofthe hcart in the smaller figure.

A*** (*f - rrl
Ln6

BP- 193

t2ISnroe|,| a 2--1 6c"t*

t5
Swa

(b) If the rnass of the smaller figure is 200 gralns, calculate the mass of the larger figure.

Answer z5 *o E 121

(c) The smaller figure is sold for $2.50 while the larger figure is sold for $ 25.50. Which figure will be a

better buf Explain.

ry = (S_)'- r,:Mtsg. \ l?

Mass, =a5+o3 - nf

Srvru),. trSu*- L%'{ btoa-

2oO1 -t $Z-So 15 tto-'l* oBg + $ ztso - L'l
\ I -rtr \ o.,0 \LS 13 t .s*s { ";?": e3L

L7
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20 Two cafe outlets,l and B sells coffee, tea and cakes.
Both outiets charge $ 2.50 for a cup of tea, $3.50 for a cup of coffee aod $3.00 for a piece of cake.

(a) On a Saturday, Cafe a sells 100 cups of coffee, 70 cups of tea and 50 pieces of eake,
cafe I sells 120 cups ofcoffee, 90 cups oftea, and a6 pieces ofcake.

Represort this information in a 2x3 matix e.

Answera:[iIr"fi) lll

cir"i; i:xi*b= (tr)
L n: Lnl

Answer:Outletl:$ (?f

(c) Both outlets decided to give a qpecial discount of 20%for coffee, 10./" 
gH';l #XBy tlrc Elultiplicstion of two matrices, calculoe the newpricm of a cup of mffeg of a cup of tea

and ofapiece of cake.

l-o-B o o 'l [- 3-so1 t- atc *l

L: 3^130 }L;:::J ' L :eJ

(b) Bv multiplying g with another matrix, calculate the total arnount collected by each ofthe
two outlets respectively.

Answer: New price of a cup of coffee , $_ 3-ff"

Newprice ofaoup oftea, $ 1t:"

PartnerlnLeaming
194

18

Newprice of a piece of cake , $*'?_I_Q_fzt
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I

v

Line

*xz x hqtlh{ eJ
h"o r1L4 . ]
c[3,j)

(ii) State the coordinates of the point 
^8.

Xtedu+ =H *yt *c'l
&,r^q*t^- t y *- |r( + Z {,J

/=x

19
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x

The line .L passes through the pointl (0,2) and meets the line I = x atpoint C. O is the origin.
The area of OAC is 3 unit*.

(a) What is the equation of line.[ ?

Answer

(b) There is a point "B such ttrat oc is the line of symmetry of the figure 2ACB.

(i) What is the name of quadrilateral AACB ?

xfL

Answer lftte- Cr3 jrt

r3 ) tli
63

Answer8( Z
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22. The cumulative &equency represects the marks scored by a group of B0 sardelts.

(a) Use the Pph to find the number ofstudents with a score of more than 26 marlm.

t"lo-
lr-tU ,ol st****,

h q rc.s,A ?a{ = 80&2- * 5 B *fr]

5r
20
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Answer llI
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!
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:
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I

l
l

I

I
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i
1

t
I

I

I
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(b) Calculate the range of &e marks scored.

L.' 5o-lo
: 4() l*a,vt+t $o \a,r/t<r,Answer

(c) If another group of 80 students have the same median mark with a smaller interquartile range,

how would the cumulative &equency Saph ofthis second group of students differ from this

cumulative frequencY graph ?

"*J

nl

z5 A building is drawn to a scale of 1: n.

The actuj area of the building fioor is 500 m2 while the area of the building on the map is 2A cn*.

Find the value of n.

tt}=fu *r,r

\ h \:5oo
hr Scs -f rJ

21
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24 In the triangle BFC, D is the mid - point ofBF. Dn is parallel to FC.

B

Show tlrat \BDE is sirnilar to 
^BI,C.
c

h

C

61
frl

22
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a

,

25 In the diagram, the straight line ABC is parallel to the line DEF-

The staight line DB is parallel to the line EG. IBDE =75" xtd^CBG = 40o

B C

D E F
Calculate the value of the following angles, stating your rsasons clearly.

a. ZDBG

40

G

e $ $ C

LDg o *lSfl tlxt 0

:6so Ct

b. IBGE

L to ( rtt" \o'/ fert l
Lottc so CrD

QL= a A

L eqL z tto !o ,.no

26. Explain whether a kite can be a rhombus.

l(ttt- hq 2- &

2 h

rLtL 1r q
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Name: cl

BUKIT PANJANG GOVERNMENT HIGH SCHOOL

PRELIMINARY EXAM INATION 2O2O

SECONDARY FOUR EXPRESS

SECONDARY FIVE NORMAL ACADEMIC

Index No

MATHEMATICS

Paper 2

Candidates answer on the question paper.

Additional materials: Graph paper

4048t2

Date: 28 August 2020

Time: 0800-1030

Duration: 2h 30 min

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.
You may use an HB pencilfor any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
lf 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.
lf 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.

Forn, useeitheryourcalculatorvalue or3.142, unlessthequestion requiresthe
answer in terms of n.

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 100.

This paper has a total of 22 pages.

Setter: Chong Lin Lin flurn overl
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Compound interest

Mensuration

Trigonometry

Statistics

Total amount: 
"[t. #)'

Curved surface area of a cote: trl

Surface area of a sphere : 47tr2

Volume of a cone : !*'h
3

Mathematical Formulae

Volume of a sphere: rrt4

3

Area of triang le ABC : I ab sin C
2

Arc length : r0 , where dis in radians

Sector area: Lr'T .where 6is in rad.ians
2

abc
sinl sinB sinC

a.7 =bz + c' -ZbccosA

Mean= Lfx
Zf

PartnerlnLeaming
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Standarddeviation : WW
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I (a) Simpliff 2x
0x

O) Express y in terms ofp and q, and s, given that

3

PartnerlnLearning
202

-(+)", leaving your answers in positive indices

t2
---+pqv

Answet

Answer

t3l

2x 1zr')-' 2x I * )'
-+l 

i-l --+l -. 1ru (xi t [zy)
2x J'

,$M,,,1i

2x 4y"
--x '

lr2 Lrrr+, I

'..1. d*
=;:;* :ffirll

J(

{MIl

iIMl]

[Milv *Ls--
t* pq

t3l
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2 (r'l 16
Express ,*r-i-as a single &action in its simplest form.

O) (D Express !=x2 +4x-5 inthe form y = a-(x+b)',where aandb are

constants

(ii) Write down the equation of the line of symmetry

4

PartnerlnLearning
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Answer

Answer

Answer

12)

(x+3)

MTI

,[$x]

,{$.$l$}:.$$

H

iii*l$$$i;i{i$.$\s,.s$}

ix-3X;+3)
(x *Jl

{r*3}(r*3}

Ml,All meth*d rnark for

,co.rrltrllete squere , '

Or lBl, Bli for getting a and b

nght
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3 The line l,B is shown below.

(a) Construct an equilateralfrangle ABC.

O) Construct the perpendicular bisector of AB.

(c) Construct the angle bisector of ICAB.

(d) Mark clearly a possible point that is inside the triangle, equidistant from lC and

AB, and is nearer to I than B. Labelthis point P.

B

tll
tll
tll

t1l

A

(e) The point p is such that IACQ: 120o *rd Y= 0.9.
BA

Find two possible positions of Q. Label these point Qr Md Q2.

Measure and write down the lenglhAQ (where Q canbe any of the two points).

5
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Answet cm t3l

Draw.* liue such,that". ffp,=, :1 E0: tM1]

Draw acirclq c ter,Bi. sr{Ba} = $.ss cm [M1]
Mark both 0r and O tnll
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The exterior angle of a regular z-sided polygon is 14" more than the exterior angle of a

regular (22 + 6)-sided polygon.

(a) Write down and simplify an expression, in terms of n, each exterior angle of the

(2n + 6)-sided polygon.

(b) Write down an equation in n andshow that it reduces to l4n2 - 138n - 1080 = 0

PartnerlnLeaming
205

6

4

Answer tll

E e$!:m t"*$$WiN

160 180

2n+6 n+3

$Ri pt
,36S

il

1{9*lg=r+
n x+3 ',

3-60(n + 3) :1{6;
r(n + 3)

360m + I080- I 80n = t4.n(n +3)

1080+180n=14n2+42n
..i..',

14nz + 42n *180r - 108S-,* CI i i,,,,

14n2 *138r*1080=0

t3l
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(c) Solve the equation l4nz -138n-1080 = 0

(d) Explain why one of the solutions above is rejected.

Answer

(e) Hence, find the value of each interior angle of the n-sided polygon.

t1l

7
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Answer

$ {,s,,,,p1p$i*itiv* iplegcr,si ,it,is,thd lqmbbr,of sides of a polygon

a{,^.t

,P*ch enterigt apgte : 'riY = a+ "

f*ilipterior angle i 
'.: 190 - 24: 156"[41]

F{U

Answer

:i*'u.r.i$iNN--}$a0ss;0.

n=.,(-13ryt@
2(14) l

:iil{,-g

IA1.l

o
12)



BP -207

5 The points A, B, C,D andElie on the circle. ZAEB =28', ICAB = 62' and ZABE =34'.

AE isparallelto BD.

D

(a) Find two other angles that is 62o, statingthe angle properfy.

(b) Explain whether AC is the diameter of the circle.

Answer

PartnerlnLeaming
207

C

B

E

8

Answer l2l

r,.6'c, an d,s ar,s'' [ANiiN
(angles in the same segment) tAIl

tzl
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(c) Find the following angles, stating all the angle properties.

(r) Z.EBD

(ii) /.DEA

Answer

(d) Explain why G is the center of the circle.

Answer

(e) If the radius of the circle is 7 cm, find the area of the shaded regton

I
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i3l

121

lii.t:lrsi.\-:-.::.:ntl

i:!.I

as
H

W ffi

lit,.ini

liiSj ,ffi$$rffiW*N
: , I i ...-: ..,:, ,.,.,:ii,ti:i: ::t

ffi I
ffi

B
NN

W re
Answet 13l
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6 Inthediagram, ABCD represent averticalcliffface. Thebottomofthe cliff,BC, is 100m

and is at sea level. A boat is in the seaat E.

.B is due north of E and the bearing of C from E is 070o.

E is known to be equidistant from B and C.

N A D

(a) Find the bearing of C from B.

(b) Show that BE:87 .17 m.

Answer

10
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C
B

E

ffiW
Answer o l2l

lA0 m

!.iii!ii:::rl:.l

t li:.lIsIffi
121



BP-210

(c) Find the area of LBCE, leaving your answer to the nearest square metre.

(d) It is given that the angle of depression of -E from A is 20.2'. Find the height of the cliff
BA,leavingyour answers in 3 significant figures.

Answer m 121

(e)
P is apoint on BC such ttrt Al"" \f!P =3 .

Areaof A.CEP 2'

Find the length of CP

LL
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Area

: 0.5 (87.17)2 sin 70" (accept using more accurate BE) tMl l
: 3570.178356

:35?0 m2 :f l

Answer t2l

$,i$**lNN
r!!.lf..', ,s

a:

1ffix'i;r?i ,pc.tffiillil$ii i $lM."t

iffii i+ri=fj:S\y.,s.isli.S. [ii$li, $Nllir J' .:lS

Answer

.#rda,p$,iffi{ -t

Xris ,iiffff,l,:?,

^BP35O 
-=-,,,..:.. €Pi,: I

cF,*r140.: l:{,rs$llBt}

m 12)
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7 Part of a pattern of numbers is shown in the table below.

(a) ExpressH s and r in terms ofx.

Answer

(b) Explain why the difference between xt andys is always 6.

Answer

72
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*
*

*
*

*.

*
*
*

*
*

*
*

5 6 72 3 4

I2 138 9 l0 11

19l6 t7 18l4 t5
23 24 2520 2L 22

30 3126 27 28 29

Ct Cz C: Ca Gs Ca

Row 1

Row 2

Roqr 3

Rg rt' ,, ,4
Row 5

Row n x v

Rorilr n*l ,' t

*r*J.x

Sitt:ix.: ii far*7
I

v:

Row

,i:

l2l
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(c) Express x in terms ofn.

(d) Explain why xy would be in column number Cs, for any value of n

Answer

(e) From the above, where wouldys lies in (Ct Cz, Ct, Cn, Cs or Co)?

13
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t2l

:p.=- 
{S4.L1il3J,

xaAnswer t1l

Answer tll
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8 The ordered stem-and-leaf diagram records the height of 21 plants in Plantation l.
Stem Leaf

t3
t4
15

Key: 14 | 8 means 148 cm

(a) Represent the above infonnation in a box and whisker.

Answer

(b) State the modal height.

Answer

(c) Calculate the percentage of students having a height of less than 150 cm.

14
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9

8

9

8

8

8

9
7

6

9

6

5

8

2

J

7
I
2

0
I
0

13l

cm

1'16*

Answer % tll

t1l

i
I

I

edian$W
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(d) Two trees are selected at random from Plantation l.
The students are asked to calculate the probability of selecting a plant that is less than

1 50 and another plant that is more than or equal to 150.

(i) 
Alice says that the above probability is calculated using 9 *O 9."21 2l
Explainwhy she is wrong.

Answer

Ill
(ii) Calculatetheabove-mentionedprobability.

(e) 30 plants are planted in Plantation B on the same day. The range of height is 24 cm,
the interquartile range is l0 cm and the median is 152 cm. Compare the height in
Plantation ,4 and B in two ways.

Answer

121

15
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P.nsiiibl$: r

( l) After selecting [he first tree. there are only 20 rrees Iefr.

(2) P(select one < 150 and onc at least 150)

P(first plant at least I 50. second less than I 50) - P(first plant less than I 50,

i.$.\$,:.*...1 .etd:$rrulA$r *,,itft ffi :Nh$gglbe

R t1;--* x'- x2 lMll21 20

tAllI

rfuormdi ,eatli

1'l ) Mediana < Mediane : The plants in Plantation B are taller. (or grow faster)

{2).Calcxlat+,"e$101,1*,,IQRa> IeRa: The spread in heightgf.plartationlf,orrpidbtatlo:r.A

ts w10er.

Answer 12)
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9 The frustum shown in the diagram is a metal solid

obtained by cutting off the pyramid.

The dimension of the top rectangular plane is 8 cm

by 6 cm.

The dimension of the bottom rectangular plane is

16 cm by 12 cm.

The height, AB, of the frustum is 7 cm where I is

the center of the base.

(a) Explain why the height of the pyramid that is cut off is 7 cm.

Answer

(b) Show that the volume of the &ustum is 784 cm3

Answer

L6
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t6
t2

t2)

Volume of lrustumI : ' :: :.:t::1, ' ,, :i:. 1

: Yolurne of big.Co'ne - Volurne *f lsmall cone 'i

rl
= ifl zx i6xi4)-;tgx8x?) lMl,M1 - Volum* ofbig and smal1cone]

JJ

= 784 cm'

I

I

, $U.gpe-"th}tti$::$ 1gsq{ ponu* tMl1

IMl]l, =!r= heigkt qtl'i atl coae &ttt,s ff,'l

lz hz height oflarger cone

16 12 h+7
LN
-:--1 L,1L T'A I

h+7 -,2h

-1

121



BP-216

(c) Assuming negligible loss in the process of melting, how many spherical balls (of

radius 2 cm) can be formed if the frustrum is melted?

(d) 3 of the above frustums are to be packed into a rectangular box. To save cost, the

seller should keep the amount of material of the rectangular box to the minimum.

Albert claim that the dimension should be 30 cm by 16 cm by 7cm (Box l).
Betty claim that the dimension should be 38 cm by 12 cm by 7cm (Box,B).

Carol claim that the dimension should be 2lcm by 16 cm by l2cm (Box Q.
(i) Explain which box will be too small.

Answer

(ii) Which of the other two boxes would use the minimurn amount of material?

L7
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t1l

rex
r$fiil

- 23.39577
.i..'

No of sphericalballs that can be formed ='23' lAll

j

Answer l2l

Box B. The minimufr s,hould heii [it+8{,:$ffi ic

Answet

Cal culate surl'ace area

sqrfaee *,t,{,S91 
^l 

= 2 x K3 0 x I 5} + 
13. jqi$i$ *,(i 6 x :31 =t 604 cris 

.11

Surface Area (Box C) ; 2 x [(12 t 1 6) +:{te$1.}ri} +1.(t 6.iJ1X -liii$, SneS

t3l
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10 A group ofresearchers brought 180 koalas to an island and tracked the number ofkoalas

over a few years.

x (years) 0 0.5 1 2 J 4 5 6 6.5 7 7.5

y (no of
animals)

180 177 175 1,72 p t72 17s 180 183 t87 191

(a) Using a scale of 2 cm on both axes to represent t year on the x-axis and 2 animals on

they-axis for 170 S y <192, plot the values given and join them with a smooth curve.

t3l

(b) Use your curve to estimate the value ofp, corrected to nearest integer.

(c) By drawing a tangent, find the gradient x:6.

(d) The number of koalas (y) tums out to be related to an unknown quadratic function

y = (x + a\2 +b . Find the value of a and of b.

18
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Answer t1l

Qr-aw d'i-$ ii:i[h'Il]

Answer l2l

Answer -3 b: l7l
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(e) The researchers also brought 180 penguins to the same island and noticed that the

number of penguins increased at a steady rate of 1 per year.

(D Write down an equation connecting the number of penguins,!,Mdthe number

ofyears, x.

(ii) On the same Eures, draw the grqph of the equation in (i) and state the point of
intersection (x, y).

(iv) What would this point of intersection represent in this research?

Answer

tll

19
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Answer lll

,pW,ltre:[M1]

Answer

ffis
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ll Charlotte takes the taxi every day. She is thinking of buying acar andwants to pay off the

car as soon as possible. The tables below give the information Charlotte can use.

z0
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$s0000Money set aside to buy a car

$4500Monthly salary

Car Price $96000

Customer must take a minimum loan of 50% &om the car

dealer.

o 2SxlT,xisaninteger

o Customer needs to decide on the loan period on the day

he or she buys the car.

Loan Period

(Number of years, x)

2.45% per annum simple interestCar agent's interest

rate

Food

$8s0

TaxiFamily
Expenditure

Charlotte's financial situation

s her monthtY salary

Information on thd etnr,and car loan
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(a) Determine the minimum loan amount.

Answer

(b) Charlotte calculated that if the loan period is 2 years and that she took a loan of

$48000, her monthly car instalment will be $2098.00. Show that Charlotte is correct.

Answer

2L
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t2l

-uiti$f liixtaligent

ffi rp{r+:lSiSF}e'interest
Number of months

4&000+48000x 
2'!5 *2

= # PIl calculate simple interestl

= iogg [MI show rr;;isteps to 
"ul*otute 

instalement]

tll

ihHount,l:

E
li
lt
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(c) Charlotte intends to use no more than her current taxi expenditure to pay for her

monthly car instalment. Suggest the minimum loan period. Justiff your answer with

clearworking.

(d) Give a possible real-life scenario to explain why Charlotte's savings will be reduced

even if her monthly instalment is the same as the current taxi expenditure.

Answer

t1l

PartnerlnLearning
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Answer t7l

hi.i*iuum n .$$:trf years:5 ye,*..i Il

= 68"

.&iiitrpnt mo:rtbty,blAendittre

= iSx:6sl lMl - convert inlo from45oo l.' : -,:,

360 *90 -110 -68-. .i r ,. . x4500 [Ml - calculate:)- 3(S*:'"'.,ri -1,,,^,:1,' 
.

ffi:losic&t .I N$Haq .Q4{p if,sn, peko"}i. $ttpq.. ti
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