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)

Compound interest

Mensuration

Trigonometry

Statistics

Curved surface area of a cone: nrl

Surface area ofa sphere = 4nl

Mathematical Formulae

Volume of a sphere: 3
IET

Total amourt: r[f .#)'

Volume of a cone : Ln 'h3

4

3

Area of triang le ABC : L ab sinC
2

Arc length: r0, where 0 is in radians

Sector *"u:f,r'e, where 0 is in radians

ctbc
sinl sinB sinC

a2= b2* 
"2-2bc 

cosA

Mean:

Standard deviation:
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1 SimpliS

J(rc*\-
Ir.]

3

Answer all the questions.

Answer l2l

2 Two solid cones A andB are geometrically similar

15 cm
10 cm

AB
The heights of the two cones are 15 cm and l0 cm.
Given that the volume of,4 is (3x + l) cm3 and the volume of ^B is.x cm3, calculate the value ofx.

121

98

Answer

[Turn over
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4

3 Solve the inequalities 233x-l<2x+8 .

Answer l2l

4 The graph shows the average daily revenue for a shop over a number of years.

Ifuge Drop in Daily Revenue

1 100

Average
daily revenue

($) looo

2010 20tt 2012 2016 2018

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

Answer

99

l2l
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5

5 n is a positive integer.

Show that (5n*2)' -25n2 is a multiple of 4 for all integer values of n.

Answer

t21

6 n is directly proportionalto n2.

It is known that m: 12 for a particular value of n.
Find the value of z when this value of n is decreased by 20%.

L2lAnswer m:

[Turn over
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6

7 (a) Sketch the graph of y - -(x-1)(x+3) on the axes below.

Indicate clearly the x-intercepts andy-intercept of the graph.

v

L2l

lll

o x

O) Write down the equation of the line of symmetry of y = -(x-l)(x+3)

Answer

8 An area of 16 cm2on a map represents an actual area of 4kmz.

Calculate

(a) the actual area, in km2, that is represented by an area of 30 cm2 on the map,

Answer

(b) the actual distance, in hn, that is represented by 12 cmon the map.

Answer

km2 tll

l<rn l2l

9 In the diagram shown below, ABC and.BDE are strjrigh! lines.

PartnerlnLeaming
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7

It is given that EB is perpendicular to AC, AE = DC, BC : BE

E

AB
(a) Prove that triangle ABE iscongruent to triangle DBC.

Answer

O) Given that the area of triangle ABE: 10 cm2 and D is the midpointof BE, calculate the
area of tiangle BEC.

Answer

C

12)

cm2 tll

I0 The diagram shows atiangle ABC,

C

(a) On the diagram, construct the bisector of ar;gle CAB tll

(b) By constructing a suitable perpendicular bisector on the same diagram, shade the region
inside triangie ABC ldrrat is closer to AC than AB and closer to A thanto C. l2l

A

PartnerlnLearning
102

11

[Turn over



BP- 103

8

f

Flgure I Flgure2

x

Figure4 FigureS

State the correct figure for each of the following equations.

(a) ! =3*

x

.r

Answer Figure

Answer Figure

tr'igure3

figure6

ir..

^v-v

JT

(b)
2v--x

tll

t1l

(c) I = -x-2

t2

Answer Figure tll

PartnerlnLearnin
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9

A piece of elastic 12 cm long, hangs from a nail N, as shown in the figure above.

When a mass of z gra:ns is attached to the lower end, the length of the elastic increases to Z cm.
For every 100 grams which is attached, the length of the elastic increases by 3 cm.

(a) Calculate the length of the piece of elastic when a mass of 200 grams is attached to it.

Answer cm ttl

O) If the length of the piece of elastrc rs 24 cm, calculate the mass that is auached to it.

Answer s tll

(c) Write down a formula connecting the length of the elastic L, andthe mass z, which is
attached to it.

Answer tll

13 A bag contains 19 marbles of which n are blue and the rest are yellow

PartnerlnLearning
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A marble is chosen at random and not replaced.

(a) Write down, in terms of n,theprobability that the marble is yellow.

Answer

A second marble is chosen at random.

(b) The probability that the second marble chosen is yellow is l
9

Calculate the number of yellow marbles in the bag.

Answer

14 Rachel invests a certain amount of money in an account.

The balance, $r{, of the account after t years is given by the formula A= k x 1.02' , where ft is a

constant.

When t:2,A:52020.

(a) By finding the value of k, catculate the amount of money Rachel invests in the account at

the start.

Answer $

(b) Calculate the percentage increase in the balance over 5 years.

Answer % l2l

t1l

121

l2l

15 The students of Class A and Class B took a common Mathematics test.

The table below shows the dishibution of marks obtained by the students.

PartnerlnLearning
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Marks (x) Frequency
0<x<5 6

5<x<10 15

10<.r(15 22
L5 < x<20 5

BP- 106

(a) For Class A, calculate an estimate for the

(l) mean marks,

(ii) standard deviation of the marks

11

Class A

Class B

Mean: 10.5

Standard Deviation : 3.5

Answer

Answer

marks tll

marks tll

(b) Below are two statements comparing the marks obtained by the students in Class A
and Class B.

For each one, state whether you agree or disagree, giving a reason for each answer.

Statement Agree/disagree Reason

Students in Class A scored
better than students in
Class B on average.

The marks obtainedby
students in Class A are

more consistent than the
marks obtained by
students in Class B.

l2l

PartnerlnLearning
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16 (a) On the Venn diagram, shade the region which represents A'nB .

(b) (: {integers x : 1<.r < 10 }
P : {x: x is a factor of 8}

Q: {x: .r is divisibleby 2\

(r) List the elements contained in the set Pw Q' .

Answer

(ii) List the elements contained in the set P'r..Q' .

Answer

(iii) rsQ c. P?
Explain your answer.

9

tll

t1l

tll

B

Answer

l1l

PartnerlnLeaming
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17 Written as a product of its prime factors, 450:2x32 x52 .

(a) (i) Express 98 as a product of its prime factors.

Answer 98:

(ir) Hence, use prime factors to explain why 98 x 450 is a perfect square.

Answer

Ill

t1l

tll

t1l

(b) Given that V,+50fr is an integer, write down the smallest integer value of ft.

Answer k:

(c) Find the smallest positive integer ra, such tbatgSm is a multiple of 450.

Answer m:

[Turn over
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18 (a) Write as a single fraction in its simplest form -i^-*(zx-t)' r-2x

Answer t2l

(b) Given 4b =!x32', express D in terms of a.
8

Answer b: l2l

lg (a) Deterrrine whether it is possible that an interior angle of an z-sided regular polygon is 110o.

Explain clearly with working.

Answer

l2l

(b) An n-sided polygon has 4 interior angles measuring 100" each.

The remaining interior angles measure q" each.

Find an expression for q interms of n.

Answer q: l2l

PartnerlnLeaming
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20 In the diagram, argle AED : angle ABC, AD: 3 cm, DE : 4 cm, BC : 12 cm and EC: 3 cm.

B
t2

(a) Prove that triangle ABC andtriangle AED are similar.

Answer

O) Calculate the length of AE.

Answer

J

J

(c) write down the value or !"u of Y!.
Areaof DBCE

12)

cm 12)

Ill

www

A

Answer

[Turn over
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2l

t6

(ii) angle QOC,

Answer

(iir) angle CQT.

Answer

O) Given that QC: 5 cm, calculate the radius of the circle.

Answer

In the diagram above, A, B, C and Qare points on a circle, and angle CAQ:25".
AQ and BCT,meet at the centre O. QT is a tangent to the citcle at Q.

(a) Calculate

(i) angle QBC,

Answer ' [1]

' [1]

l2lo

22 In the

cm l2l

A8.1\. Brc.3\ and C(-2,3') are the vertices of a triangle.

PartnerlnLearning
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t7

c(-2,3)

v

o

8(6,3)

x

,1)

(a) Find the length af AB.

Answer units t21

(b) Given that the line AB cuts they-axis at the point D, find the coordinates of D.

Answer D (

(c) ABCE is a trapezium with,BCparallel to AE.
The area of the trapezium is 45 units2.
Find the coordinates of the point E.

Answer E (

l2l)

) tzl)

[Turn over
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23 In the diagram, OAB is an equilateral triangle.
AXB is an arc of a circle with centre O and radius 10 cm.

AYB is a semicircle wuthAB as the diameter.

B

10 cm

o

Express the area ofthe shaded section as a percentage ofthe ,tnshaded section.

PartnerlnLeaming
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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

"( 00
Total amount: 1 +-r I1

Curved surface area of a cone: nrl

Surface area ofa sphere :4nl

Volume of a cone : ln 'hJ

Volume of a sphere : ln 3

3

Area of trian gle ABC: labsinC
2

Arc length: r0, where 0 is in radians

Sector *"u:Lr'L, where g is in radians

ab c

sinl sinB sinC

o2= b2* 
"2-2be cosA

Mean: Z,f*
>,f

Standard deviation: Zf
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1 (a)
b("'-d'\

Rearrange the formula d = -\----J to make c the subject.
J

2

Answer all the questions.

Answer c:

Answer

Answer

121

(b) (i) Factorise completely 50xz -32.

(ii) Hence, simpliff 5o!2 -32
l}xz +3x-4'

t1l

l2l

(c) The points (-2,3) and (4, 12) lie on the curve given by the equation y : ai + bx + 2.

PartnerlnLeaming
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Use an algebraic method to find the values of a and b.

Answer a:

b:

(d) (i) Express -10+8x+x' inthe form (x+ a)' +b.

Answer

(il) Write down the coordinates of the minimum point of the graph of y :-10 + 8x + x2.

Answer (

l4l

l2l

) Irl

PartnerlnLeaming
116

[Turn over

,



BP-117

4

2 The first five terms in a sequence of numbers are given below

22 + l:5
32+6:15
a2+b:c
52 + 16: 4l
62 + 2l:57

(a) Find the values of a, b and c

Answer

(b) Explain why the value of ?, must be odd for all values of n.

Answer

Tr:
T2:
t3 -
T4:
Ts:

a:

b-
c: tll

t1l

(e) Show that the nth term of the sequence, Ir, is given by nz + 7n - 3

Answer

(d) Tp+r andTo are consecutive temrs in the sequence.

Find and simplifu an expression, in terms ofp, for Tp+r - Tp.

Answer

(e) Explain why two consecutive temrs of the sequence cannot have a difference of 6.

Answer

l2l

12)

3 John cycled

tll

from his home to the town. He divided his joumey into two parts.

PartnerlnLeaming
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5

(a) He travelled the first 45 km at an average speed of x km/tr.
Write down an expression, in terms of x, for the time taken in hours for the frst 45 lan.

Answer

(c) He took 3 hours for the whole journey.
Write down an equation in x, and show that it reduces to 3* - 80x + 450 : 0.

Answer

O) He travelled the remaining 5 km at an average speed which was 10 kmlh less than the first
45 km ofhis journey.
Write down an expression, in terms ofx, for the time taken in hours for this part of the
joumey.

Answer

h tll

h tll

t3l

PartnerlnLeaming
118

[Turn over



BP'1 1 I
6

(d) Solve the equation3f - 8& + 450 : 0, giving your solutions correct to 2 decimal places.

Answer x: or l4l

(e) Hence, state the average speed for the first part and the second part of the journey, giving your
answers correct to 2 decimal places.

Answer First part

Second part

(f) John claims that the average speed of the entire journey can be obtained by taking the

mean of the two answers in (e).

Do you agree? Justiff your answer with calculations.

Answer

km/h

lsn/h tll

I2l

4 The following table shows the number of letters, cards and parcels sent by Kim and Mary

PartnerlnLeaming
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7

Letters Cards Parcels
Kim 4 10 2

Mary 5 5
a
J

(a) The information for the number of letters, cards and parcels sent by Kim and Mary can be
presented by a2x3 matrix N. Write down the matrix N.

Answer N - t
(b) Postage is charged at $0.30 for a letter, $0.50 for a card and $6 for aparcel.

Write down a 3 x I matrix C to represent each type of postage charge.

Answer C - t
(c) (r) Given P: NC, evaluate P

Answer P -

(ii) State what the elements of P represent.

Answer

) lll

tll

Lzl

I1l

t )

charge is increased bv 20o/o for a letter. 1 arfi SYo for a parcel.

PartnerlnLeaming
120

(d) If the postase 0%o for a

[Turn over



BP - 121

8

(i) formulate and write down a3x3 makix R such that the matrix RC will give the revised

cost for each type ofpostage charge.

Answer R -

(ii) calculate the total amount that Kim and Mary need to pay to send out the letters, cards

and parcels with the revised postage charges.

Answer $

t t1l

t3l

5 The speed-time graph illustrates the motion of a car during a period of 8 hours.

PartnerlnLeaming
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Speed
(ladh)

5

Time (hr)

(a) Given that the distance travelled in the first 5 hours is 320 km, show that Z: 80.

Answer

(b) Describe the motion of the car between t:2 to t: 5

Answer

9

t0

l2l

tll

(c) Calculate the deceleration of the car during the last 3 hours.

Answer

(d) Calculate the total distance travelled by the car for the 8 hours.

kn/h2 tll

PartnerlnLearning
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10

Answer h tll

t3l

(e) Sketch the distancetime graph for the 8 hours in the diagram below.
Label the values on the distance-axis clearly.

Distance (km)

Time (hr)

6 The cumulative frequency curve below illustrates the marks obtained by 80 students in School I
in an examination.

Cumulative FrequencY PartnerlnLeaming
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0 10 20 30 40 50 60 70 80 Marks

(a) Use the curye to estimate
(i) the median mark,

Answer

(ii) the interquartile range of the marks.

Answer

(b) Find the number of students who obtained between 30 and 60 marks

Answer

(c) The passing mark for the examination is 40 marks.

80

70

60

50

40

30

20

10

0

marks tll

marks l2l

tll

random.

PartnerlnLeaming
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t2
Find the probability that he or she will pass the examination.

Answer tll

(ii) Two students are chosen at random.
Find the probability that at least one of the students will pass the examination.

Answer l2l

(d) The marks obtained by another 80 students in School B had the same median but a smaller

interquartile range as compared to School l. Describe how the cumulative frequency curve for
School B may differ from the curve for Schooll.

Answer

t1l

7 (a) In2O16. Ani[, Ben and Cathy decided to start a small business.

Anil invested $50 000, Ben invested $30 000 and Cathy invested $20 000.

They agreed that al1the profits should be divided in the same ratio as the sum of money they

PartnerlnLearning
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In 2018, the total profit was $15 500.

(r) What was the difference between Anil's and Cathy's share of the profit in 2018?

Answer $

(ir) The total profit in 2019 was 30% greater than that made in 2018.
Calculate the total profit made in 2019.

Answer $

(iii) The total profit in 2018 was25o/o greater than that made in20l7.
Calculate the total profit made in 2017.

Answer $

l2l

t2l

t2)

Company,,{: x% simple interest per annum

Company h y%o compound interest per annur, compounded
annually

O) Two investment companies pay out the following interest rates as shown below.

[Turn over
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t4

Mr Lin invests $50 000 in Companyl.
Mr Tan invests S50 000 in Company B andreceives $55 000 at the end of 3 years.

Both of them received the same amount of interest at the end of 3 years.

Determine which investment company offers the higher interest rate.

Show your working.

Answer

tsl

I
2a

The variables x andy are connected by the equation y = | * i'ox
Some corresponding values ofx andy are given in the table below

x 1 2 J 4 5 6 7

v 2.2 t.7 2.2 3.2 4.6 6.3 8.5

PartnerlnLearning
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t5

(b) Use your graph to write down an inequality iny to describe the range of values
where x> 1.

Answer

(c) By drawing a tangent, find the gradient of the curve at (4,3.2)

Answer

(a)
2a

On the grid opposite, draw the graph of y =\*1 for I < x < 7
O.x

The line y +2x= 15 intersects the curve y:4*? .'6x

t3l

tll

l2l

l2l

(d)

(i) On the same grid, draw the graph ofthe straight line y +2x =15 for 3 < x < 6. l2l

(ii) Write down the x-coordinate of the point where this line intersects the curve.

Answer x: t1l

(iii) The value ofx above is the solution of the equation x' +ax' -90x+b=0.
Find the value of a and the value of 6.

Answer a=

b:

PartnerlnLearning
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t7

9 The diagram shows akiangular freldABC onhorizontal ground.
B is due east ofl.
BC : 55 m, AC : 76 mand angle ACB : 82".

(a) Calculate the length of AB.

Anrwer

O) Calculate the bearing of C from B.

Answer

North

C

BA

m t3l

121
o

[Turn over
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18

(c) Calculate the area of the field ABC.

Answer

(d) Calculate the shortest distance from C to AB.

Answer

(e) 7 is the point on top of the tree vertically above C.

The angle of elevation of the top of the tree froml is 20o.

Calculate the largest angle of elevation of the top of the tree from a point onAB.

m2 l2l

m l2l

Answer o
13l

PartnerlnLeaming
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t9
10 The diagram shows a trophy which consists of a solid hemispherical glass top that sits on

top of a solid cylindrical glass base.

Both the radii of the cylinder and the hemisphere are 5 cm.
The height of the cylindrical base is 15 cm.

cm

(a) Find the total volume of the trophy.

A

!

15
I

I
I

I
I
I
t
I

v

cm3 t3lAnswer

[Turn over
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(b) The composition of the glass that is used to manufacture the trophy include sand, limestone

and sodium carbonate in the proportion 75o/"r 10oh and,lloh respectively.

Following ure some information on sand, limestone and sodium carbonate.

Density Mass of one bag Cost of one bag

Sand 1.60 glcnf 30 kg $26

Limestone 2.70 glcnf 25kg $60

Sodium
Carbonate

2.50 glcnf 20kg $40

Sand, limestone and sodium carbonate are sold per bag.

A manufacturer claims that in making 100 such trophies, the cost of sodium carbonate

involved is higher than the cost of sand-

Do you agree with the manufacturer? Support your answer with calculations.

Answer

BLANK PAGE

PartnerlnLeaming
133

171



a

CANDIDATE
}JAME

CENTRE
Nljh{BER

CLASS

Name of Setter:

BP:1 3

FUCHUN SECONDARY SCHOOL
Secondary 4 Express / 5 Normal Academic
Preliminary Examination 2024

INDEX
NUMtsER

h.v*

MATHEMATICS
Paper 2

Candidates answer on the Question Paper

4048t92
15 Sep 2020

2 hours 30 minutes

READ THESE INSTRUCTIONS FIRST

Write your Centre number, index number and flame on all the work you hand in.
Write in dark blue or black pen.

You may use an HB parcil 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.
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. 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 number of marks for this paper is 100.

lVIr Chen Xin Da

This document consists of 21 printed pages and I blank page

PartnerlnLeaming
135

[Turn over

S



BP-1
t

2

Mathemstical Formulae

Compound interest

Mertsuration

Trigonometry

Statistics

Total amount : o(, - #J'

Area of trian gle ABC: laisin C
2

Curved surface area of a cone = nrl

Surface area ofa sphere :4n*

Volrmre of a cone : Ln 'h.,

Volume of a qphere: *34

3

. Sector *"u:L r'g, where 0 is in radians-2

abc
=esinl sin-B sinC

a2= b2* 
"2-Zbc 

c.asA

l, t.\r

Arc length: r0, where 0 is in radians

Mean:

PartnerlnLeaming
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3

Answer all the questions.

b -d2 )I (a) Rearrange the formula c to make c the subject.
3

Je ; b(t'' dt)

{J-lr : Y (nr)

C
u
b

I

c

+ c)\

V,,' fA,)

Answer c:

Answer

J{SLt'1t-({t'L()
tlxtqt ( >t-t1

2 crt-+):-...
) x-f

f

(b) (i) Factorise completely 50xz -32.

(ii) Hence, simplify 
Salz -32

l0x2 +3x-4'

] ( sr t*) tsr-*] t $!)

Answer

S ( tr.*ult1t-'+) t1l

{":)

(At)

)lax-q)-.*-'
L2)

PartnerlnLearning
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4

*t"t The points (1,3) and (4, l2) Iie on the curve given by the equation y : a* + bx + 2.
Use an algebraic uethod to find the values of a and b.

j: a {-}t' * b?rl tL
3: ttq -')'b YL ]fgf f

4,,-)t.: { -O ,*'Xr)
t!: a{v}t + blvl f L

tL , t€a * qb 1t'

f$a 't t+b t lo

6r * ).b, t {D
(o +6)', l]-c 2

d

4t+1 -tb z I

b --!,
Answer

e*"{ |

{**

(

Express -10 +8.r+ x2 in the form (.r+a)' * b.

'i
{
I
t

J

l)
*
l

{s{)

{**
ct:

b:

t**nrcl tltii 4
lt>,tu uf fg,t"orul
'hr*r1t- <oato\ -

(d) (i)

t4l

121

xt*lx-!o? xl tt* +{
: Uct'4 3'

{ot)

Answer tx+a1t ') (

1 t' - t4l' -to

-r{

/$'J

.i*ii.ata*iar,i..ii*.r.a*i*..ra....rr..r.rit.{..i..;tiai

(ii) Write down the coordinates of the minimum point of the graph of y = - 1 g * 8x + x2 .

t'4r -) U /6r)l'

PartnerlnLearning
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2 The first five terms in a sequence of numbers are given below.

Tt=22 + l:5
Tz:32 +6:15
T3:a2*b:c
Tt= 52 + 16:41
Ts:62+21:57

(a) Find the values of a, b and c.

Answer ra:

b=

lll

u

)l

O) Explain why the value of I"n must be odd for all values of r.

Answer 7^t l..r, & aa ztta uuabrt a.ol tr, oy'cl aqqbrJ c'l
.*arr*r**r11r..Nrrr.,.......''....rl,.rt...ti.tt.r-.-r..r

(c) Show thatthe nth term ofthe sequence, I,, is given by nz + 7n -3.

Answer ta*tlL + t{r,-rtl 7n,)

> vtt+tu+l {'fa-4
r ,rr t tn -j (A,J

lll

,21

}j (di Tp+r au,:td To are cousecutive tsrms in the sequencc.
Find and simpliff an expression, in terms ofp, tbr Tp+t - Tp.

Tptt - 1p : l.(g*a' t +( P+,1 - t ( Ytr?P<}
J

t, .n1.,.:r'.; t a ,{}+& ftil

Answer

PartnerlnLearning
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6

3 John cycled from his home to the town. He divided his jcurney into two parts.

(a) He travelled the first 45 km at an average speed ofx km,lh.
Write down an expression, in terms of r, for the time taken in hours for the first 45 km.

filJ

Answer
(.t

tts
JC

h tll

(b) He kavelled the remaining 5 km at an average speed which was l0lcrn/h less than the first
45 km ofhisjourney.
Write down an expression, in terms ofx, fbr the time taken in hours for this part of thejourney. (

--- {#'}

s
Answer X*lo

(c) He took 3 hours for the whole journey.
Write down an equation in x, and show that it reduces to 3* - BOx + 450 = 0.

Answer
4f

h tll

+x
5

x-ro
ldt(rr-to) { Sx

#;q

x (I-ro)

3

t:

(rt 
'S

(ntj,

ht)

;

4Sx -4fD + 5r : 3x' - J'x

3lr - &rX +v5t) = 0 ICt'.'*1

t3l

PartnerlnLeaming
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(d) Solve the equation3* * 80x + 450 = 0, giving your solutions correct to 2 decimal places

-{-60l J
J(:

P- YoxYrD) (4,), t3)

&fJ]F Wt ffiu
rs'JJ

b

= -.$b{t1 ' or ll,{"4

or'

Answer x: f'06 or tt,h t4l

(e) Hence, state the average speed for the first part and the second part of the journey, giving your
answers correct to 2 decimal places.

(,oo

Io,l

r6, 6o

tatj

Answer First part

Second part

t&,do km/h

km/h tll8,(.j.""*.,-?;0

(0 John claims that the average speed of the entire joumey can be obtained by taking the
mean of the two answers in (e).
Do you agree? Justify your answer with calcuiations.

t6'6> + t'(p
Answer lltta > L

r.2)No , 7 da $tt dir&. I

PartnerlnLeaming
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(n)

(b)

(c) {i} Givsn P: NC, evaluate P-

8P.14

I

The fbllowing table shaws the number of lettsrs, cards and parcels sent by Kim and Mary

Letters Cards Parcels
Kim 4 10 "|L

Mary 5 5

'fhe information for the number af letters, cards and parcels sent by Kim and Mary can be
presented by aZx3 matrix N. Write down the matrix N.

t ]'

rfisa
Answer N -

Postage is charged at $s.30 for a letter, $0.50 for a card and $6 for a parcel.
lYrite down a 3 x t makix C to represent each type of postage charge.

Answ,er C =

5 s3 t1l

{*,)

{*o.*''i^rrg r'o*''}'it'

$. 30
$. Sv

6i I;
{t'} Ill

a. $"2

d,fF
6

t*

f , ( t
lo

s

,l{
i l\ { r<,} rr. $'l 6trJ

;i Crrr'&'r'f "i.{

{Ar.l tr>t f, {'*' Frrr
I

Answer P =

\
tt

J

;4i,rL-r cij*
lf."to
Jl

r
t l'J-
ri 121

l
)

(ir) State what the elements of P represent.

i: . {9.}
.......k....f.sffr.*.-*,,."y*.f#".*y-,.f1r".:rr....t.v,tr#...1::f.:!.*:!1.,........r,.r+ir,**.

Answer

tll

PartnerlnLeaming
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I

(d) if the postage charge is increased by 2A% for a letter, l0% for a postcard and 5o/o for a parcel,

G) formulate and write down a3 x3 matrix R such that the matrix RC will give the revised
cost for each type ofpostago charge.

Answer R:

4to.t5) + to(o'{s} | J(6't")

, ttt,s+

g {o,ttl t s(a'sr) * 3{ 6'b)

? .llj, vJ

{ t-1" o
I o t'to
[, o

{xl

o
o

t -05
tll

i3l

Ts)

(ii) calculate the total amount that Kim and Mary need to pay to send out the letters, cards

and parcels with the revised postage charges.

Re',r,td fu $0Y cbry'

l.lo X 6,lo : o, !&

l,l? f orfu: o.(J

l,u\x6.&,t,
ta,)

k;d'.

r{01

lrgel : ili.sv 1 grJ.vj

!4'q (aA

Answer 8 L(l ,11.
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5 The speed+ime graph illustrates the motion of a car during a period of 8 hours.

r
Speed
(ladh)

Time fu)

(a) Given that the distance travelled in the first 5 hours is 320 km, show that p/*- 80.

Answer
) t.; t;i])( t'l : 3ro fi|

+v : JJo

V " 8a'tsh*ta) (fr)

(b) Describe the motion of the car between t:2 to t: 5.

Answer I eat at(.tlcre fiaa

12]

(c) Calculate the deceleration of the car during the last 3 hours.

*e-
!
-,L: -J63

I = t6* ttJ

Answer r.6 t kmih2 tll
jl* i.r.trr.rrr*,*r.trrrrk* * i.s***i*.***1

PartnerlnLeaming
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11

(d) Calculate the total distance travelled by the car for the 8 hours.

Iv'lcl d*tntc It€r'tt r &

a 44o k'* rd:.)

Answer

y,* o,ct *)
3 yrzlt c"sc*)

km tll

t3l

vt40

(e) Sketch the distance-time graph for the 8 hours in the diagram below.

Label the values on the distance-axis clearly.

3;s
Distance (km)

Time fu)

Vtfa

I
t
t
I
t
I
I
I
I
I
I

*
t
t
t
I
I
I
I
I

,
t
I
I
t
I
I

4f
ar(

1

sL.rft q ,rrf\

lat,I on olr4aatl * <uS fdrJ ,

PartnerlnLeaming
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6 . The cumulative frequency curve below illustrates the marks obtained by 80 students in School I
in an examination.

Cumulative Frequency

l0 2A 30 40 50 60 70 80 Marks

{a) Use the curve to estimate
(i) the median mark,

Answer tn ftt) marks
,..i1.....d.ri.e..'....i,r.r.r.r*.rr.+r*

80

70

60

50

40

30

20

l0

0

0

tlI

(ii) the interquartile range of the marks.

/t t =

/dt4t
slfrS *" t\t !r+9 i Ja'"rrt* o:{,'

fffi 'o*1t*1t* +a &"J "&'o" '$1f;***tc "

r.d'r+i&.,D{ri,*Lt *r*-.*" 12)

f) -Jo
a)
Answer

(b) Find the number of students who obtained between 30 and 60 marks.

?*, -1, >:'t (t)

Answer Sp
*dA*;r iri r ir;. r{i$i{*.iirir;ri} }rjlnriii*r!.+}.r*r !.1

l1l
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(;) The passiirg mark mi tfre examination is 40 parks."

(i) A studetrt is chos€n at random.
Firid the probability that he oi she will pass theexaminhtion.

,t
{a$

*1
ff 4o

Answer
)t
4o

Two students are chosen at random.
Find the probability that at least one of the studsnts will pass the examination.

t1l

(ii)

t- f(f,Fj :

t v5+
Jr(o

.!

r* t#r #;
J*s*

: ***"*;t*

Jr {*

Answer

(a*

fu,)

{p,

rA*

Y(t),r) + f(fltrj+ /(f,f)

lzj

(d) The marks obtained by another 80 students in School S had the same median but a smaller
interquartile range as compared to School.,4. Describe how the cumulative frequency curve for
School B may ditrer from the curve for School l.

Answer 7*c (urv. $/ SctooI 6 ari, fu gt4d.y-^

m/l*r+ + B | ), III
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7 (s) In 2016. Anii, Ben and Cathy decided to start a small business.
Anil invested $50 000, Ben invested $30 000 and Cathy invested $20 000

They agreed that all the profits should be diyided in the same ratio as the sum of money they
investd.

/
In 2018, &e total profit was $15 500. I

(i) What was the difference between Anil's and Cathy's share of the profit in 2018?

*{:3L- x ,,{ ry5uo
Urldr}J

? $ +esr

*f

)ot ro 121
.rrt*piri*.mrtw"**-i3gr'ri1*.1r*.r'.,*' "

I rr",t J,.$ffit
{'r'J

{n,

{a)

Answer $ rr6so

(ii) The total profit in 2019 was3AYo greater &an that made in 2018.
Calculate the total profit made in 2019.

-a
((^, r 'lrryt'o {n,

.f .1" t :"o {r,

tzj

Answer $

(iii) The total profit in 2018 was 25o/o greater than that made in 2A17.
Calculate the total profit made in2017.

I drfStv
LoCI

ttt 7Ht

{ (tyc,t {AtJ

Answer $ \l.<lao 121
rrri****$r.*riqri.a**ii*1r..-..*rr., 1
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(b) Two investment companies pay out the following interest rates as shown below"

Mr Lin invests $50 000 in Companyl.
Mr Tan invests $50 000 in Company B andreceives $55 000 at the end of 3 years.

Both of them received the same amount of interest at the end of 3 years.

Determine wlfch investment company offers the higher interest rate.

Show your working.

Answer

(srn6r,y f*--*-*.ry

,^,u :

SfDoo - its r>,ra

sDro

$b.ro txt{t) (pg
tr,

lt (At)

4
r-

v

/o*r ri

5f q^)

tA

tJ3 , ,ll1 _l

tu t'.frt - t)

lo*yea1 fr W '+a. htrL'" labftit r|4t ' {ltlt"

: g&uu o ( t+ *rll h*')

(trfl)t . t't

T

fl

I5l

Company Az xo/o simple interest per annum

Company k yo/o compound interest pef annum, compounded
annually

PartnerlnLeaming
149

[Turn over



I

(a)

(c)

(d)

BP-15

I

The variables x andy are connected bythe equatio n y =+.:
Some corresponding values ofx andy are given in the table below.

16

Answer a=

y *slJ { d'"f

1 2 4 516 ,1

v 2.2 t.7 2.2 3.2 4"6 i 0.t 8.5

on the grid opposite, draw the graph or y * t-*?ror l < r= r'i-ffi 
r'Xr7/r:l:'Utri

6 x {i"t'& {:{*ll'€

(b) Use your gaph to write down an inequality iny to describe the range of values
where r > 1.

1Z l,[s (t".t) t*t)

| 
.r"i***,ii!"*..*r...,*'N$*;*-.*.too. [1]

Y " .-6< rro'a]
By drawing a tangent, find the gradient of the curve at (4, 3 .2).

$rr.r.,.j al 4"Yt (n')

hadlr-+ : l.t t (! CI')) (A')

t)'r'

t\/
/"d{{\!t-i-

Answer l,ll (to.t)
d*i$*i.r*irt$r...rr.rre*........iqeirrr'.qitri.....r

12)

The line y+2x= 15 intersects the curve y =l*? .,6I

(D On the same grid, draw the graph of the straight line y+ 2x =15 for 3 < x < 6.

"l
(ii) Write down the x-coordinate of the point where this hnJ iutersects ttre iiirve. 

-

I: S,l(io.t) (b)

Answer x: 5.1 (.f o.r).
-.*..riik*i*!..I+ir..!*r,.Fir.r..$.!:n

tzl
wrfl.;r r"^3r &.J-

p, i 66uer.*- /S*,$

tll

(iii) The value ofx above is the solution ofthe equation x' + ax' -90x+b = 0.
Find the value of a and the value of D.

f *f = 4.-+t!

13.r,r; -llrlYTot.

,r3ltttt -fox ltr.a

qatL

bztl

(r4

Itr-].

ir

t2l

PartnerlnLearning
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1'

:

.L.

i

j'
1-

t"

6 ;.- 7
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9 The diagram shows a triangular field ABC on horizontal ground.
I is due east ofl.
BC : 55 m, AC :76 m and angle ACB = 82".

(a) Calculate the length af AB.

A

A*, ,

4&t

o6:
]4b t

(b) Calculate the beming of C from .8.

IN L ftll
?b

* *tt*1 =\,

BP-15

18

North

trc, + rt}- etl*)trf) dod tt'
: | 6tt,{

{ffis
E 4'l't3
ttr.v (ry)

{m')

(rt)

Ur)

Answ,er t?.v m t3l
"..r*rr.trri..{!,xri*.ari*${{r{}rr*.3}*4*i'

c- f,ro
- k€*' f+.rr

54.vs"

tl\l" + {7.4!"

JJ f '5 "

h0

1

(i,) . ''

Answer 3,f.s .
rr*rr*rri,r"roir".*{"ri.a.iir..**raiii'

o
{2}

PartnerlnLeaming
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(c) Calculate the area ofthe fteld ABC.

(d) Calculate the shortest distance from C to AB.

l.e* *€ |rytql at,tlua k X. '

|(tl(tl-t1!) : )o61'l (rt,

x = tf+.t6s

, 17 , tt f t,r{ } ./A,)

A/cA 4 .L AU : i tt6)1s5) s,a fu " {^'}

, o 6tr't
ioloart ( 14]

Answer lolrt

{u)

( t,1

{ r"t,}

4l,q m Lzj

m2 121

,(

Answer

(e) Iis the point on top of the tree vertically above C.
The angle of elevation of the top of the tree from A is 20o .

Calculate the largest angle of elevation of the top of the tree from a point anAB.

'lca Joo = #
(l = t1. 6Ll

tci +* (e,rl$+ 4 4 a1fil&r" he &'

toa ot Djil 
.

1l.J6s

s 3 ton-,(srlsl
: Jo'3o {at)

Answer ,lo, I o rv,r. i3l
a16a.itli...i;......rt..i.rr.a. r...*.'

t
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10 The diagram shows a trophy which consists of a solid hemispherical glass top that sits on
top of a solid cylindrical glass base.
Both the radii ofthe cylinder and the hemisphere are 5 cm.
The heiglrt of the cylindrical base is 15 cm.

(a) Find the total volume of the trophy.

/s,ltl vol*,*t' : (tx5:x ti)

t4 31.q

PartnerlnLeaming
1il

BP-15

l*1a c,r,l fls{, ( rtl

+ itfrrxtt) {n,nr}

lYvo cm3 t3]

cm

Answer

I



Answer

Scnol

8 odit'-r

(e/bote4C

BP-15

21

(b) The composition of the glass that is used to manufacture the trophy include sand, Iimestone

and sodium carbonate in the proportion 75ah, L}alo ,ndlio/o respectively.

Following are some information on sand, limestone and sodium carbonate.

Density Mass of one bag Cost of one bag

Sand 1.60 glcm3 30 kg 9z6

Limestone 2.7A lcml 25kg $60

Sodium
Carbonate

2.5A glcm3 20 kg $40

Sand, limestone and sodium carbonate are sold per bag.

A manufacturer claims that in making 100 such trophies, the cost of sodium carbonate

involved is higher than the cost of sand.

Do you agree with the manufacturer? Support your answer with calculations.

o'lSxQtay- ln51'q

tol Q 1o c.nl

l- (o .{ to*7qo

* ,T)?ta,

" ) 1).tt t3

(nrS

{b1.64 st^*\ :'

f'krt 14 {a,'d..

0a7r ft).?[ + \o

{,tS* o$ 5a"

w1" 0.(f X Ua * l'{ |q'q

t"kYl

) at qq Co,3

).fv t )t547
sl?fI 3

st.qlf rg

fl.11t- + k3*a7a
.\, I

jx ar : $llo

L

(cr,)

lrat) "

tnr)

ft14

#,J,

ct - (r)G
. ,[t(6

Orl

?if"1.rt) tu o4 4
lyaa su d. AQf

tocl;*^ C./b/''fe tS l*nel
L7l
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3

Answer all the questions,

hBq{'^J l(lri,rlr(

o(

(n,)

BP'157

(b)
-2

I

Q)'*

v

I
3

simprifu[YJ-.
'b -i! *?-* 1t

L ILIL J

.,
I

c1

fnt,]

(a,)

t6

.-3Lb
6qV

@

c' xr r1 cr
br

6qbt
sea.l

Answer t2)

2 Two solid cones A and^B are geornetrically similar.

15 crn
l0 sm

AB
The heights ofthe two cones are 15 cm and 10 crn.
Given that the volume ofl is (3r + 1) cm3 and the volume of B is r cm3, calculate the value ofr.

3t*t
*d*# )

I.

Jrl I

T

3r

(Er
-tl

E

),tt*t = )lr
8

I

" JIx. {A)

Lzl-}iAnswer x =

[Turn over

cq
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{

3'Solve theinequalities 2("3"r-l <2r+8

J * 3x-l

Jr>3
.r:{"

rl-r < !e +!

x<tf

i { r <.rf {a,}

(nr| {r,r,-r } 33y-1 ancl

. tt-t{ra+f,
ta.ul ,olttc *l ltt* |

{swocSy1

Answer r*L 1.+
HA*teEr*rr{ri. r.l}**r}!rs*r.**r*}iN*ra.{.riai.rlr**,

4 The graph shows the average daily rwenue for a shop over a number of years,
il 

Exylanabon rriwt be cleo, and ryecrlc '
Iluge Drop in Ilaily Revenue

1 i00
not wnyt

' $la', n no{ .,nr1*o
Average

daily revenue
($) 

I

- Gy! doer not sto,r 
J-,+r. 

o

2010 20tt 2012 zarc 2018

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

Answer ,r!"oree' 
.....ft*r*.ffig*...Lf.r.!#,..*rr"*,.**3*1..,f..r.*..*...t f.*1.wkr....{*1,y..:*.*..."..{M**....Yro4

.,,.#.i.t.,*.ll ..4It#....t#,..{hrr*.n.i. ..r.c.*.*!*..q....:xl.{...!:.*f.*....tr,r,,....h.7. *t..h...#.1..*. )"{v ,

gn Shoh,n -, ntwnvt lrfrot frnot^,r?

.......1r.*lt*.i1....ff::.q*t ...**..e*-a,..A..,.*1l.gt*Wr.,<*...."**......*;.{...
|iru b b;.v<l ) d"ot t-4 etta,<,t fraour 'r2 s*r2 o4vt ledyr-{r}

u<f tr)

lzl

flot *0

PartnerlnLeaming
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5 a is a positive integer.

Show that (5n+2)' -25n' is a multiple of 4 for all integer values of n.

Answer
JInr + haa + 1-JSral {ng

z Joal*

, 1{ $a { r} t,*,1

{,rnre $ il I fot$vt 'htcAav t

Ai + {Y ,,, :attfr uatqsl 't{,

A(5c111] it a *<*eliyL<

tl.

121

6 m is directly proportional to n2.

It is known thatrn: 12 for a partioular value of z.
Find the value of rz when this value of n is decreased by 20%.

,qt t,,' ,

|l : Fn'
l.l*= ;F

,n3 $)(#'r
p, , tltx *",)

- l*.

c*,!4 *<t ( |l')

h$

-t*1E ..........

E ba

Answer fit = 121

[Turn over
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6

7 (a) Sketch the graph of y =-(r*1)(x+3) on the axes below.
lndicate clemly the x-intercepts andy-intercept of the graph.

v Turnry port t

mult 
'c 

oN

7n4 g,$r,6,rlal

t/ &,rv"lJ, ,rr"'
I- o.d j- ;^'fub1il {8'}

x

O) Write down the equation of the line of symmetry of y =-(x-l)(r+:).
a: -l {et}

Answer *, .*,* f tll{{S;a*i.i iria.(rr;;.;r*ini(r}ttCi*is}riii.irrig*i;oi-{iii

I An area of f 6 cm2on a map represents an actual area of 4 krn2.

Calculate

(a) the acfual area, in kmz, that is represented by an area of 30 cmzon the map,

ffx g= +; (60

(b) the actual distance, in km, that is represented by lZ cm on the map,

f,l"tt ,
car..iq ,
Jl bc,,t- t

3 l.} cr-r :

Answer

Ackal

l'fi*
) lr.r

6 &'".

!ita..ti&! r*{rir.ai.i****i$;.t.q*rkr...a+* kn2 trl

$ kn 121

(n,)

(nd

Answer
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9 Inthe diagram shown below, ABC and,BDE xe straight lines,
It is given that EB is perpendicular to AC, AE : DC, BC : BFl.

(a) Prove that biangle ABE is congruent to triangle DBC.

Answer i[ : 6f th"*^) .,

^E: 
U ('hb'),"

!fitt's r i9A1.,".1u,

l,4le iiafi(LFnt) Iwa4.J

area of triangle BEC.

E

C

frtq z J vlv
: *o c-ar /6r)

Answer

trn

jo

.',

rtttt
Au,drded' f no ":4oo"

I

121

(b)
_ j. nslt )e tuppor.lr( h t*a i orrvaarrtr

Given that the mea of trian sle ABE:10 cm2 aad Dir th;;ffilil;ffit*J#Hfrgvn''e

cm2 tll

10 The diagram shows atrtan$eABC,

,f*f
,f *A! b }l.teat:o'

s , coaslnt&ed

C

to,)

$'rs:

(a) On the diagram, construct the bisector af arrrSe CAB"

By conskucting a suitable perpendicuiar bisector on the same diagrarrq shade the region
inside triangle ABC that is closer ta AC t}rrr, AB and closer to ,4 than to c.

tll

L2j

(b)

[Turn over

i
i
I
I

I

I

I

I
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Flgure I Ftgure2

FigurcS

x

Answer Figure I {$ tU

Answer Figure t {8, tll

d*,) l1

x

Flgure3

,r

Flgune6Figure{

State the correct figure for each of the following equations.

(a) 7=3'

(b)
2y=-
I

(c) t'= *x-2

lrAnswer Figure

x
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t2 V

clll

m

A piece of elastic 12 cm long hangs from a nailr\[ as shown in the figure above.

When a mass of rr grams is attached to the lower end, the length of the elastic increases to L an
For every 100 grams which is attached, the length ofthe elastic increases by 3 cm.

(a) Calculate the length of thepiece of elastic when a mass of 200 grams is attached to it.

t! + 3(J) ; lt {a0

Ans*,er ,?

(b) If the length of the piece of elasticis24 cm, calculate the mass that is attached to it.

)2{ -rr : lt
lr* 1 : *
**roo z t(oo (&')

Answer s t1l

:

cm iu

*a
t....rrr.lr**.rar.ad.rr..l

(c) Write down a formula connecting the length of the elastic L, and the mass 72, which is
attached to it.

L -- ,l + i3 t{,)

Answer l: b
altatt(aallaatkatr..,.r.

(tt t Pa Q-e)

r..#..-.:.:1...... t'l

t -12 .fn

[Turn over
PartnerlnLeaming
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13 A bag'contqins.19 balls of which z are blue and the rest are yellow.

A marble is chosen at random and not replaced.

' (a) write down, in terms of n, the probabiliiy that the marble is ypllow.

IO

Answer

A second maible is chosen at random.

(b) The probability that the second marble chosen is y.ellow i* I .I

l1-,, le)

Calculate the number of yellow marbles in the bag.

[Br] , co,td {nsrsr ulo wo"ttrng Jfu- I+

rf :q
E
?6

rorf, getto, , a

{n,)

tsrt" l.
0l

(b)

tt-a ; t
r,t:lQ

Anywer

tl-n'- 7 ,( et)

4

.Slro o o frU

14 Rachel invests a certain amount of money in an account.
The balance,$A, of the aicount after I years is given by the formula A= k x 1.02, ,where &is a
constant.

When t:2,A:5202A.

(a) By finding the value of /r, calculate the arnount of money Rachel invests in the account at
the start.

SJola: t xl-oL'[n,l
K ? Ju'oo

Az 9ooo ; l'ala
: 5do9oAnswer $ t21

3.*.ur.i..q,r.{i{dc..*ar...ir*ir.{**+}! jr

Calculate the percentage increase in the balance over 5 years.

wrl'a {= -t, i" f,} oui2 ,t l.olf
= Sg.t{.or/or.

rfi iauctuz 
%,6'^t{,= et.Vli

Answer 
1i*""1*.*,1.on,**j!.:fi,!.np,.,*r. 

a/o lzt

rt
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15 The students of Class A arid Class B took a common'Mathernatics test

The table below shows the distribution of marks obtained by the students.

Class A

Marks (x) Iirequency
0<x<5 6

5<x<10 15

10<x<15 22
15 < x<20 5

Class B

Mean: 10.5

Standard Deviation : 3.5

(a) For Class A, calculate an estimate &r the

(i) lnean marks,

9, 16'1. fi)
Answer do- tr

(ii) standard deviation of the marks.

Ar : tl'r,, {e')
Answer V-ro mar{<s tl]

(b) Below are two statements comparing the marks obtained by the students in Class A
and Class B.

For each one, state whether you agree or disagree, Sving a reason for each answer,

uord,ru,t tS&

corng#uon

E'5'n'$ncr'

Reason

Students in Class A scored
better than students in
Class B on average.

,li1 1rct.

Statement Agree/disagree

'{* t*tca p4fi1

1\ Ltlt* |.ea
4tkd4

u,t4 fi.

students in Class A are
more consistent than the
marks obtained by
students in Class B.

f,ir"fe
7* ltz^,lad dar;.il$ i^
n^*&l 4 etuvr bh la**
*a" ctcO A '

[Turn over

:

i

I

,i
:
I
I

I
I
I

I

I
I
I
I
I
t
I
I

I
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16 (a) On the Venn diagram, shade the region which represents A'r-tB

F

(b) f,: {integersx: 1(x<10}
P: {x: x is a factor of 8}
Q: {x: x is divisibleby 2}

(i) List the elements contaired inthe set Pup'
&

f, {
l', {

{BU

t,4 v18 j
l, r, d, 1,1, ,

E j
J

l0L+xt , t

Ill

tll

pu t*' = {,, ),rt vt tt7, 6,11
*' . tt*, s1 1, lj

T*,)

[ ,, 
", 

!, Y, st 4t {t11 trtAnswer

(ii) List the elements contained in the set P'nQ'.

f'n b' , tt,t,q,11 fttl

Answer

(iii) lsQ c P!
Explain yow answer.

Answer

fo nob CI,cceyl : , 6and lo & t1l

F 151 aa v &. bvt rrlt rr p

no *xsrrPb tl ltnfe* Itst all €lsqshts M 0. s* t* ?'(

PartnerlnLearning
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17 Written as a product of its prime factors, 45A:2x32 x52 .

(a) (i) Express 98 as a product of its prime factors.

\tz J Y l) {*'}

Answer {d}ysu: (1 xJr.rI}

Answer 98: lx?t tll
xrr...ror**r*ri*a*r.arir!*trri..i*.,

(ii) Hence, r:se prime factors to explain why 98 x 450 is a perfect square.

I'

OR 49xqga,. 2t*9r* 5t*7t CU Er.[ttr*..FM...frs.r.I$ffil.Ss*..n..s.,r..r.'. .st..'..nvlbf.w..ttt,...tt
k kouryarr*

(b) Given that Va50e is an integer, write down the smalleslintoger value of ft.

f -- ,t,r t:"f
: g f6r]

Answer k* 6"
ralaaa.aaar..*..a*-aaa.*r*a.rr......5r..rt

(c) Find the smallest positive integer nr, such that 98rm is a multiple of 450.

tll,,,,

fiia lt x5'
Jlr fa*

Answer rn:

tll

,Is tu

[Turn cver

lf iS *r #$e"f $4uqc.
r{uI

167
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18 (a) i65Write as a single fraction in its simplest form ;;- - --+-,(2x-1)" l-2x
6s?-f r;il {n')

t4

o(

Answer

x*l .). f, 
so

ql+ f*
"-J f,s*

'tii G*a
?*

6h-zx) - s (rr-r)'
_"". 

--" r ,;nn._r'; i .
(lx-r>' (l'zx)

'6'tztt :5C l*'-<f.+t)
(tx-t) h'ax)

[rr : clralga h bwe zJ

6
{iir!*Fr*

{Jl -1Jr
sfi* **

m%

ill-r;{I

. ,ort I
:h*ii*i**

ftr-r J 
r

(A,)
z 6-t2X, -20xrflOt -S 

" 
_lox.+f,ttl*..4+d;;lr- ?;rxt'ffi*t

k_ffi**_

ttz.tlt c- 
121

.rErr.*raaaeft rrrrr....r..a.ar.rH.

I(b) Given 4b 32", express 5 in terms ofa.I

)
eb

b:
tAt)

Answer b - fi.*.*91-
ri.*f rrr;mflar. iir.i***....,d.r.xr..

l2l

19 (a) Detemine whether it is possible that an interior angle of an n-sided regularpolygon is I1,0".
Explain clearly with working.

€
tso {,r.,*ff o*'*

mult lkrY crlrrccl coneart
lobe awl7ail fin '

mrt tlAnswer

Do not qc(gtt

fito,,ttL n $ dqrab'tol,.-,
.'"...,..,.*,,,*? F.--.S.,.h-.;re*.t -."*tt.....WtQ.rl{. r,...Lt.., t,

t( (t">1 * {b -+} :'

tlo t Qb -al

f,(a.+l

L:.

1... rt[.... lltr. t $.1#... *{!-#-. :...

&rt

tbb-t) {ng

= ( fo, -!/,o

(b) An n-sided polygon has 4 interior angles measuring 100o each.
The remaining interior angles measure 4o each.
Find an expression for g in terms of z.

t2]

t ltm - ?&o

,& -qa.
Qe*kaffi

Ir- *
(a,]

t$a,-tbc
@*.-Fd

n-V.a,rr....rrir.ri...a..
Answer ql = 121

J
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20 In the diagram, angle AED: angle AEC,AD:3 cm, DE:4 crn, BC: 12 cm and EC: 3 crn.

A

B
12

(s) Prove that triangle ABC anduran$e AEDare sirnilar.

Answer

BI

ghor.r lyo par af
Qoyal d11lct

(b) Calculatethelength of AE.

*c=

4e

i;;; ." 
.i'i;;1 ( h'w^ t ) I,-/: , lB,frraoran..,.at- 

i..t4,, -=- -L:!91 (r,^-- $J '! t
'-n,,'- 

i o'* 
" 
,, ti'rito. b i4e0.

t21

ll
7 xi

aa" Bc

;o
FC
to

-q

z 'l-1
=6 (a,)

Answer

Y'* wr1

ffg z 6 lfril

cm 121

IU

fta

6

(e) write dowu the value og 
g- oI44'9.
Area of DBCE

**.I.1Il
flrt: tl L AtA

,, !:: .**:^-Y
/r., 04 ,ace

.r
=q

-LI
-l-tAnswer

{ t}'
(c,)

PartnerlnLeaming
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t6

T
ln the diagram above, A, B, C ffid Q are points on a circle, and ailgle CAe: 25o,,
AQ and BCTmeet at the cenke A. QTis a tangent to the circle at e.

(a) Calculate

(, anSe QBC, L &lt : .t$, fel]

Answer J$ o

ar.!.r}..rria!:sq *!E.tlqrgsrxr*itrrtpr.r!t,

(ii) ansle QAC, l&sc ;

A
2l

t1l

$u' lE')

Answey

(iii) anSe CQT.

c

sq.j* lro
rod;vt

gxSrl 6f"
F

$lrrrtu
, r.qe tet

t (*o: {,lu- 5u)

a $so

Itetz 4o'-{({
Answer

{i$*...r.r.x**&rr,.iti.Erre*.fi alin+qre€{

{ai

.}5o te*

)5

tr{r f l

st2 ltl

l2l

+t

(b Given that QC = 5 gm, calculate the radius of the circle.

7^ .d &dac , {ra }f --
r

AC

&c ' lf'fll

S.atl/,"t c tt. fJt * I
: $'tl ffitj

0. 5

Srrsoo

I 0n

5', f'rr' - ZCt>Cr> Corror [rU

F: 7i ';g.' Cor lt' Answer

I,lr P7r[ t-Corso'J

$'fr
.,..r.......,drdir*slrrrrr*raqtri.s$

fudruj :

PartnerlnLeaming
170

cm 121

? rr'q\ tfrr|

O



tr l BP- 1 71
f

22 [n the figrue, A(3,1), 8(6,3] afid C(1,3] are the vertices of a triangle.

v

{i0: f 6-31r,1

s.f 3

t7

3-{,u) l

Answer

c(-2,3) 8(6,3)

r

,1)

frt$

lrr,0

s.f J

(a) Find the length of AB,

units {21

(b) Given that the lirre AB cuts they-axis at the point D, find the coordinates ofD.

. 6troru^1 tltl = t til)

3 thl+L,fi
+

J

v

L.
Ela ;$: " fr. -l

= {ot -*} tl,)

(c) ABCE is a trapezium with 3C parallel ta AE.
The area of the trapeziurn is 45 units2.
F'ind the coordinates of the point E'.

t + ,tt blb 't$ Ae

t wst)(tl
&

Answer D ( ,O

b.. f-
, led

:lO

(tlr)

E: {-Tr_tl te4

-? t21

Answer E ( "? t -)

PartnerlnLeaming
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i. rhr - Ortr. $fncq{r 3

18

23 In the diagram, OAB is an equilater*l triangle.
AXB is an arc of a circle with centre O and radius 10 cm
AYB is a semicircle with l,B as the diameter.

B

0cm

o
Express the area of the shaded sectioa as a percentage of the unshaded section.

l-rto * : 6o'

fueu 4 A hil: !({o} (ro} (s"' {oq

: tr3' Jol

,' fuco + scctff or{! : !irt,"}{ro)'

A

tn,)

{F,)

tlt, tL frxM i
,

: f1. f&o

fI 'l4o - VJ, Jo t $qtr : 
'no 4

?" otr 1o

of ,^.n, 4 YnwE etl '

tl* J+ taa+i4rou i YLz * {:tl( s I' lnt)

= l1''L?o

/w. J4 gAc*.l {c1;ut: i?'ltr. - ?'osfe lrtf ;

'* 3a'.1({

*" of tqrrr.tT b'
arr rf srg,ar*J

..1p, I t,t.,,,

$J.l.rt { ?.u5to
y loo ?" : S4.Vol" frlS

Answer s?.?
'r..'.*"*;1'"*ari34ir r;r**tqrr**r*i;rr
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