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2

Mathematical Formulae

Compound Interest

Mensaration

Trigonometry

Statistics

sinl sinB sinC

a2 =b2 +c2 -2bccosA

Total Amount: {,. #)'

Curved surface area ofa cone: r r I
Curved surface area ofa sphere : 4r r2

Volume of a cone : lor'h
J

Volume of a sphere : !n r'
3

Area of atriangle ABC: labsinC
2

Arc length : r0, where g is in radians

Sector area: *,", where g is in radians

ab c

!*
Mean: fr

Standard deviation: Li (Lr.
Ui -1.E7

PartnerlnLearning

TSS/PRELIM 2O2O/S4E5N MATHS P1

658

[Turn over



BP - 659

3

Answer all the questions.

1 (a) Simplifr

Answer (a)

O) Given that 3'+3-3 = 3", find the value of x.

Answer (b)

[.*)'

t1l

t1l

2 Factorise completely 8ry - 1 - bc+ 4y.

Answer 121
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4

3 Express as a single fraction in its simplest form JI- *
3x-1

Answer l2l

4 (a) Express 140 as a product of its prime factors.

Answer (a) t1l

O) The number l40n is a perfect square. Find the smallest positive integer value of n.

Answer O)

TSS/PRELIM 2O2OIS4E5N MATHS Pl
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5

5 (a) On the diagram below, shade the region representing A' r: B.

r
L

(b) Write down the set represented by the following shaded region.

s

Answer (b)

t1l

t1l

6 A1ice invested $5 000 for 6 years.

The rate of compound interest was fxed at r Yo per annum.

At the end of the 6 years, there was $6 955.

Find the value of r.

Answer l2l
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6

7 A bag contains 3 blue pens, 6 purple pens and 7 yellow pens.

(a) A pen is taken at random from the bag.

Find the probability that it is not yellow

Answer (a) tll
O) x purple pens are removed from the bag. The probability of choosing a blue pen is

Find the value of x.

Answer (b) tll

1

4
now

I The number of people infected with a type of virus is given as 254 000 globally, correct

to the nearest thousand in March 2020.Wite down the

(a) minimum number of people, and

O) the maximum number of people

that could be affected globally.

Answer (a).... ... tll

(b)

[Turn over

tll
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7

9 Use factorisation to solve the following equation.

6xz -7x-20=a

Answer t3l

10 The parking rate at a mall in Orchard Road is $2'00 for the 1 't hour and $ 1 . 10 for
subsequent 15 minutes or part thereof.
Form an inequalrty in x where x is the number of minutes the car has parked

after the first hour and find the maximum number of minutes a car has been parked if
the parking charge is more than $9 but less than $10.

Answer

TSS/PRELIM 2O2OIS4E5N MATHS PI [Turn over
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8

11 The diagram shows a sector of a circle of centre O. The angle subtended at the centre

of the circle is 45" and the area of the sectar ABO is 10 cm2.

(a) Convert 45o to radians, leaving your answer in terms of n.

Answer tll

ft) Find the radius of the circle.

Answer l2l

PartnerlnLeaming
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9

12 A manufacturer produces two geometrically similar cartons of milk. The volume of

the smaller carton and the larger carton are 100 ml and 800 ml respectively.

YY
Milk

(a) Find the ratio of height of smaller carton : height of larger carton.

Anrwer (a) .........t21

(b) The cost of paperboard to make each smaller carton of milk is 15 cents.

Does it cost eight times as much to make the larger carton? Explain your answer.

Answer (b)

TSS/PRELIM 2O2OIS4E5N MATHS PI
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l0

13 yis inversely proportional to the square of x.
It is given thatx :2wheny:9.
When x is increasedby 200%, find the percentage decrease iny.

Answer t3l

14 A pavilion is in the shape of a regular hexagon. The sides have length 4 m.

4m

Calculate the area of the pavilion.

Answer

C

r?14)

TSS/PRELIM 2O2OIS4E5N MATHS PI

666

[Turn over

PartnerlnLearning



BP - 667

11

15 (a) Sketch the graph of y: {x-2)2 -1.

Answer

(b) Write down the equation of the line of symmetry'

Answer

l2l

t1l

16 (a) Express x2 -6x+l3inthe forrn (x-a\z +b

Answer

(b) State the coordinates of the tuming point.

Answer

(c) Explain why x2 -6x+13=0has no solution.

121

t1l

t1l

TSS/PRELIM 2O2OIS4E5N MATHS Pl
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t7

t2

The scale of a map is l: 30 000.

(a) The actual distance between two towns is 6 lan, Find the distance of the two
towns on the map in cm.

Answer 121

(b) The area of a field on the map is 200 cm2. Find the actual area of the freld km2

Answer 121

hf+40"

tro

18

400

20"

{:

The diagram shows two triangles,ABC and BDE.
Angle BAC :40", angle BDE :20", angle ABC : xo and angle CFE :2x" + 40" .

Calculate
(a) Show that angle AEF:Zx . l2l
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(b) Findx.

l3

Answer l2l

19 The diagram shows a regular pentagonABCDE and
part of a regular polygon PQABRS wlth z sides.

Given that angle CBR- ll2" ,

(a) find
(i) angleLBI,

CB

(ii) the value of z.

@) Name the type of triangle CBR.

R

Answer /ABR= " 12)

Answer tll

.t
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t4

20 Given the graph of the quadratic function5 i - x - 4,
(a) draw a tangent at the point x:2.

(b) find the gradient of the tangent at x: 2

Answer (c)

(d) using (c) find the solutions for the equation * - x - 4: - 2.

Answer (d)x:.....

x

t1l

tu

Answer (b).... ..... ttl

(c) suggest a suitable straight line to draw so that you can solve the quadratic equation
f -x-4: -Zgraphically.

i+ I ilr i i ll
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15

2l The stem-and-leaf diagram shows the marks of 21 students who took a class test. The test

was marked out of 100.

aJ

4

5

6

7

8

0135
029
8

35
24 5 5 8

0 23466
Key 3 | 0 means30marks

(a) Find the

(i) median mark.

Answer (a)(l ........111

(ii) interquartile range.

Answer (a)(i)........ ........t11

(b) A student said that the test was easy. Do you agree? Justifr your answer. l2l

TSS/PRELIM 2O2O/S4E5N MATHS PI
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16

22 In the figure shown below, A, B, C, D and,E' are points on the circumference of a circle,

with centre O. Angle DAE:35o and angle BCD: 135 o.

E

(a) Stating all reasons clearly, find

(, the angle BAD,

Anvwer (i) tll
(ii) the angle ABE.

(b) Show that triangle ABD is an isosceles kiangle.

C

[Turn over
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t7

23 A bag contains 7 red marbles and 5 green marbles. Two marbles are taken out at

random from the bag, one after another.
(a) Complete the tree diagamto show the probabilities of the possible outcomes. 12)

First marble Second marble

7

12

G

(b) Calculate the probability that the second marble selected is red.

Answer (b) ......t21

(c) If 3 green marbles are added to the bag, what is the probability of getting both

marbles are green?

Answer (c) l2l

5

t2

R

G
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24 The diagram is a distance-time graph for the journey of a vehicle from point I to

point I and its joumey back to ,4 during a period of l1 hours.'2

18

(a) Find the distance the vehicle had travelled by 09 30.

Answer (")....

O) What was happening to the vehicle between 09 30 and 10 00.

t1l

Answer (b) t1l

(c) Calculate the speed that the vehicle must travel dwing the last part of its
joumey in order to return to its starting point by 12 30.

Answer (c) 12)

(d) A second vehicle leaves B for A at 10 00. It travelled at a constant speed
of 80 kmlh. By adding a straight line on the graph,
(i) show its distance-time graph. tll
(ii) state an estimate of the time at which the two vehicles first met, giving

your answers to the nearest minute.

Answer d(ii) I1l

END OF PAPER
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2

Mathemafical Formulae

Compound fnturest

Mensuration

Trtgonometry

Statistics

Total Amount: i iL+r
100

Cnrved surface area ofa cone: r r I
Curved surface area of a sphere : 4E 12

Volume of a cone : Lor'h
3

Volume of a sphere : lo rt
3

Area of a triangle ABC : 1 absinC
2

Arc length : r0, where d is in radians
l^

Sectorarea: ,r"0 ,where d is inradians

ab c

sinl sinB sinC

a2 =b2 +c2 -ZbccosA

I*
Mean: fr

Standard deviation: Zn' (Zn)'
E, -tE7l

PartnerlnLeaming
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I (a)

(b)

Solve the equation '*{' =0.

3

Answer (a) v:

Answer (b)

PartnerlnLearning

Solve the equation + =+2 x-3

121

t4l
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4

(c) Express the following as a single fraction in its simplest form

,!\ 75x? . 25xs y3(i) w*Qi*

Answer (c)(l l2l

(ii) 21
7+.1- l-,

Answer (c)(il

PartnerlnLeaming
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5

) (a) A number pattem is shown below. The difference between every consecutive
term is equal.

x7yz19

(i) Find the values of x,y and z.

Answer (a)(il x: ..

(ii) Find an expression for the nft term.

Answer (a)(it)

(iii) Find the 1096 term of the sequence.

Answer (a)(tii)

PartnerlnLeaming
681
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t2)

12)

tll
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6

O) Every pair of the dots in a sequence are connected by lines between them as

shown in the diagram below.

d H

Kr Kz Kt Kq Ks

(l) State the number of lines connected to every dots in Ke.

Answer (b)(,

(ii) State the number of lines in K6.

l1l

Answer (b)(it tll
(iii) Find the number of lines, in tems of z, connecting to each dot in K,.

Answer (b)(iit)

(ry) Find the number of lines inKzse.

t1l

Answer (b)(iu)

(v) Explain why the sequence can never contain 71 lines.

t1l

Answer (b)(v)

PartnerlnLeaming
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7

3 (a) A camera was listed for sale at $2 72A during a store-wide l5Yo sale. Find the

original price of the camera.

Answer (o.) $

(b) During the Black Friday sale, a further 15% discount was given on the camera.

Find the new sale price of the camera.

Answer (b) $ l2l

(c) Bella has a $120 voucher for use at the shop and she decides to buy the

camera.
(i) Find the arnount of money she paid for the camera.

Answer (b)(, $ t1l

(il) Find the amount of discount she gets from the original price.

Answer (b)(ii) g

Lzl

L2)

t3l

ffurn over

(d) Bella wishes to pay for the camera over 24 months. BDS Bank credit card

charges a4%oprocessing fee on the transaction amount and a furthet 5Yoper

annum. Find the installment she has to pay per month.

Answer (d) $......

PartnerlnLeaming
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I

4 Patrick wishes to drive to Genting Highland from Singapore with his family. The
distance between Genting and Singapore is 400 km and he drives at "r kmlh.
(a) Write an expression to describe the time taken in hours to reach Genting.

Answer (a) t1l

On the way back to Singapore, Patrick drove slower by 20 km/h.
O) Write an expression to describe the time taken in hours to reach Singapore

from Genting.

Answer (") t1l

(c) Given that the total time of driving is t hours, form an expression in terms of x
andshowthatitreduces to 9x2 -980x+8000=0. t3l

(d) Solve the equation and explain why one of the solution must be rejected.

Answer (d) x: . . or r: . .

(e) Find the average speed of the whole journey.

t4l

Answer (e)

PartnerlnLearning
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9

5 The two tables below shows the inforrnation relating to the lifetime of 200 light bulbs,
in hours, manufacturedby Brandl.

Brand,A:

The information below are the mean and standard deviation for the lifetime of 200
light bulbs manufactured by Brand B.

Mean 720
Standard Deviation 45

(a) State the modal class of the distribution for Brand I

Answer (a)

(b) Estimate the mean lifetime of Brandl.

tll

Answer O)

(c) Estimate the standard deviation of Brand I

hours ill

Answer (c) L2l

(d) Find the probabilify of getting a light bulb with lifetime of 700 hours and

below.

Answer (a) l2l
ffurn over
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Lifetime (r) 500</<600 600 < t <700 700 <, < 800 800</<900 900< r< 1000

Frequency 25 40 68 43 24
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10

(e) Two light bulbs are selected at random.
(D Find the probability that both light bulbs can last more than 900 hours.

Answer (e)(l

(ii) Explain why brand.,4 perfonns better.

l2l

6 (a) Find the makix A such firx qa+( 2^ -:l= fi :l(-2 4) [6 8)

Answer @(it)

o) Given that D 
(z -4\ (t o\=[o , J''=[o t)

evaluate2D+E-3F.

t1l

t2)Answer (a)

-2 I
and F=

4I

Answer (b)

PartnerlnLeaming
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11

(c) Two caf6s sell coffee from different countries. The sale and price of the

coffee at the two caf6s are shown in the table below.

Ethiopia ($8) Myanmar ($6) Colombia ($7)

Cafe A 18 9 10

CafE B 15 7 24

(r) Represent the information above by a2x3 matrix C

Answer (c)(t

(ii) Evaluate the matrix S: C
[|

tll

tllAnswer @(it)

(iii) Explain what the elements of S represent.

Answer (c)(tii)

(iv) Represent the price of the coffee using matrix P.

Answer (c)(i.t)

(v) Using the matrix C and P, find the total sales T by each caf6.

Answer (c)(v)

PartnerlnLearning
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7

L2

The diagram shows a ramp in the shape of a right-angled kiangular prism.
EF:20 cm,BC:8 cm, BF:6 cm.

8cm

A

(a) Find the lenglh of CF.

Answer (a)

(b) Find the volume of the solid.

Answer (b)

(c) Find the total surface area of the solid.

Answer k)

(d) Find angle DBE.

Answer (d)

PartnerlnLeaming
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cm t21

cm3 lz)

cm2 t3l
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13

8 (a) Three points A, B andChave coordinates A(2,3), B(5,-9), C(-2,5).
(r) Find the gradient of line AB.

Answer (a)(l

(ii) Find the equation of the Lne A-8.

Answer (a)(iil

(iii) Find the length of BC.

An^rwer (a)(iit)

PartnerlnLeaming

lll

I2l

units l2l
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t4

(b) Two lines intersect the y-a:<is as shown in the diagram below at point A and B.
The two lines intersect at point C.

v

A

x
C

B

The equations of the

respectively.

(i) Find the coordinates of point C.

passing throughr4 and B are y -7 -2x and 3y =2x-5

(ii) Find the area of the tnangle ABC.

Answer (b)(i)

Answer (b)(ii)

PartnerlnLeaming
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15

9 The diagram shows the positions of a pier, P, a lighthouse,I and two ships A and, B.

LBP is a straight line. The bearing of,,4 from P is 300o. The distance between ship I
andB is 3 km. BP:4.8 hn and angle ABL: 60o.

North

L

B

3000

(a) Find the distance between ship I and the pier P.

Answer (a)

(b) Calculate the area of tdrarrgle PAB.

A
4.8

Answer (b)

PartnerlnLeaming
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(c) Find the bearing of B from P.

16

Answer (c)

PartnerlnLearning
692

Given that the angle of elevation of the top of light house from ship I is 3.5o,
(d) find the angle of elevation of the top of the light house from pierP.

Answer (d)

o
l2l
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t7

10 Insurance company Anova is offering life insurance priced at $50 000 which covers a

person for life. A client has the option of paying the insurance over 15 years at an

annual simple interest rate of 3Yo.

(a) Calculate the amount of money Mr Tan has to pay over 15 years.

Answer (a) $

Anova is offering an insurance savings plan which pays out an interest rute of 5.60/o

compounded annually. Mr Tan decides to invest $27 500 in the insurance savings plan

at the age of 44 and the amount in the savings plan will colnmence paying off his

premium atthe age of 59.
He further decides to invest a cerlain sum of money in a foreigu Government Bond

which pays out 2olo compounded annually over the next 20 years.

(b) Calculate the amount in his insurance savings plan after 15 year

Answer (b) $ tll

The insurancs slyings plan can be used to pay the insurance premium of the client
after 15 years. The insurance premium paid for year is shown in the table below. The
insurance premium will commence deduction from the amount in the savings plan at

the 15m year (on I't January). After the amount in the insurance savings plan is used up,
the client can top up with their own money to continue funding the insurance premium.

A client bom in 1976 is taken to be 44 years old on I't January 202A regardless of date

of birth.

Age Range Premium Per Year ($)

40-44 4 000
45-49 4250
50-54 4 500
5s-59 4 750
60-64 5 000
6s-69 5 254
70-74 5 500
75-79 5 750
80-84 6 000
85-89 6254

PartnerlnLearning
693
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18

To insure himself, Mr Tan can either take up
Option 1: the life insurance plan

or Option 2: take up the insurance savings plan on top of investing in the
foreign Govemment Bond.

The average life expectancy of a male in Singapore is reported to be 81 yea$.

By working out the amount of money Mr Tan has to invest in the foreign
Goverrment Bond, provide a reasonable financial advice to Mr Tan on which
option he should take up to insure himself up to his expected lifespan. t7l

(c)

EIYD OF PAPER

PartnerlnLearning
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