
BP - 388

NORTHBROOKS SECONDARY SCHOOL
End-of-Year Examination 2021

Secondary 3 Express

CANDIDATE
NAME

CLASS
REGISTER
NUMBER

MATHEMATICS

Paper 1

Candidates answer on the Question Paper.
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t hour 30 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.

Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the 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.

For z , use either your calculator value or 3.142, unless the question requires the answer in
terms of z .

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

The total of the marks for this paper is 60.

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.

This document consists of 12 piinted pages.

FOR EXAMINER'S USE

QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q1l Q12 Ql3

60
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Setter: Wendy Lee
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)

Compound interest

Mensuration

Tigonometry

Stdtistics

Mathematical Formulae

t
\.

Total amount = vaJ-
100

Curved surface area of a cone - trl

Surface area of a sphere = 4rr2

I
Volume of a cone : !zr2h

J

Volume of a sph ere:1rr'

Area of triangle I BC = Lab slrlC

Arc length =rd, where , is in radians

Sector area : lrrd, where d is in radians

abc
sinl sinB sinC

a2=b2+C-2bccosA

Mean =

Standard deviation :

Zr,Fr

t /,' (I *)'Z)J I l-/ " I

Zr -lZ7 
)
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3

I The sine ofan angle is 0.8510.

Give two possible values for the angle.

Answer or t2)

2 T"he diagram shows a cone ofheight 50 cm.

50

The volume of the liquid in the cone is halfthe volume of the cone.

Calculate the depth, ft centimetres, of the liquid.

h

Answer cm [2]

PartnerlnLearning
390
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I

3 Solve (2x-4)'1=8t.

4 Viknes received 12 pieces of $10 and $5 notes from his sister.

lfthe total value of all the notes is less than $95, what is the maximum number of$10

notes that he has?

Answer t4l

PartnerlnLearning
391
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5

5 Solve the inequalities 0<3(1-2r)<r+1.

Answer t3l

6 The table shows the population of Singapore and of her neighbouring countries in year

2021.

Countries Population

Thailand 6.963 x 107

Malaysia 3.195 x 107

Indonesia 2.706 x 108

Singapore 5 902 000

(a) How many more people lived in Thailand than in Singapore?
Give your answer in standard form.

Answer 12)

(b) Calculate the population in Malaysia as a percentage ofthe population in lndonesia.

Answer ..%12)

PartnerlnLeaming
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7
vv

Graph A

Graph C

Graph E v

Graph B

Graph D

Graph F

x
x

v v

x x

-lrx

Select the graph that corresponds to each of the following equations'

(a) y--2x-5.

(b) Y=-x,+5.
Answer Graph

Answer Graph

Answer Graph

ttl

tll

tll
(c) v

7

x

(d) Y=-x2 +4x+3.
Arcwer Gtaph t1l

PartnerlnLearning
'to2
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8 The equation of l;nelis 6x + 2y =7.

I is the point ( 2, -3 ) and B is tlte point ( 3, 5 ).

(a) State the gradient of line /.

Answer

(b) Does point I lie on line / ? Show your calculations clearly.

Answer

G) Another line n has the same gradient as line / and passes through point B.

Find the equation of line n.

Answer

(d) Find the length ofthe line 18.

t1l

tzl

t3l

Awwer 121

PartnerlnLeaming
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8

9 The diagram shows the speed-time graph of a particle.

It accelerated uniformly from rest at 4.5 m/s2 for 15 seconds to reach a speed ofv m/s'

The particle then continues at this speed for 40 seconds before slowing down.

It comes to a stop at 80 seconds.

(n/s)

Time (s)

l5

(a) Calculate the speed, v m/s, of the particle.

Answer v =

(b) James claims that 71 seconds is required for the particle to cover a distance of

t2l

4 km.

Do you agree with James? Show your calculations clearly

Answer

PartnerlnLeaming
395
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9

10 In triangle lBC, AB =12 cm. AC --ll cm and angle BAC = 4O".

C

11

B
A

Calculate

(a) the area of triangle ABC,

t2

(b) the length of BC,

(c) the perpendicular distance from I to BC.

Angwer

Answer

cm2 121

cm [2]

Answer cm [2]

PartnerlnLeaming
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l0

ll Triangle ABC is an isosceles triangle with AC = BC = 6 cm. D is on lB such that

AD=5 cm ar,d DB =4 cm.

(a) Show that triangl e ABC is similar to triangle BCD.

t2)

(b) State the length of DC.

Answer cm [1]

B

4

D

6

5

C6A

area of LABC(c) Find 

- 

.

area of LBCD

area of LBCD(d) Find 

-

area of LADC

Answer tz)

Answer t1l

PartnerlnLearning
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It

12 (a) Express x2 -3x-2 in the form (x- q)2 + p .

Answer

(b) Sketch the graph of y=y2 -3r-2 on the axes below.
lndicate clearly the values where the graph crosses the ;r-axis and the y-axis.

t2l

o

t2l

(c) Write down the coordinates of the minimum point of the graph of y = a2 -3x-2 .

Answer ( ) t1l

(d) Write down the equation of the line of symmetry for the graph of y = x' -3x-2.

x

Answer .............................. tll

PartnerlnLearning
398
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13 (a) Given that 2" = 5, furd the value of

(i) 8',

(ir) 2t-'

Answer .......

4nswer...........

. . ..12)

..t21

(b) Solve the equation J7 I

343

Answer x=..... t3l

PartnerlnLearning
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CANDIDATE
NAME
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MATHEMATICS

Paper 2

Candidates answer on the Question Paper.

4048t02

5 October 2021

t hour 30 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the 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.

For z, use either your calculator value or 3.142, unless the question requires the answer in
terms of z .

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 60.

FOR EXAMINER'S USE
Q1 Q2 Q3 Q4 Q5

60

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
This document consists of 15 printed pages.
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2

Mathematical Formulae

Compound inlerest

Mensuratton

TrigonometrY

Statistics

Curved surface area of a cone = rrl

Surface area of a sphere = 4rr2

Total amount :

4
Volume of a sphere

l+ r
100

3

Volume of a con "=!or'h3

3

I
Area of triansle ,4 BC = lab sinC-2

Arc length = rd, where g is in radians

Sector area :1r'd, where I is in radians

abc
sisA sinB sinC

a2=b2+C-2bccosA

PartnerlnLeaming
401
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Answer all the questions

I (a) -. -.^ l5bc1 75b1
SrmDlttv 

- 

+ 

-
12 4c'

Answer............ t2l

(b) Express as a single ftaction in its simplest fo* -j ^ - 
a-

' (2- x)' x-2

PartnerlnLearning

Answer
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4

. -.^ 3d'1 +5d -2(c) Srmnlrtv
9d' -l

Solve the equation fZ" = | 
.

Answer

(d)

i3l

PartnerlnLearning

Answer x :.

403
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5

2 A swimming pool has a capacity of 4500 litres.
Tap A can fill the swimming pool at a rate of ;r litres per minute.
Tap B can fill the swimming pool at a rate of (x-10) Iitres per minute.

(a) Write down an expression, in terrns of .r, for the number of minutes it would take to
fill the swimming pool using tap A.

O) Write down an expression, in terms of x, for the number of minutes it would take to
frll the swimming pool using tap B.

Answer ..............................min tll

Answer ...............................min []

(c) It takes 30 minutes longer to fill the swimming pool using tap B than it does
using tap A.
Write down an equation to represent this information and shows that it reduces to

x' - lox - 15oo = o.

Answer

PartnerlnLearning 404
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6

(d) Solve the equation .r' - lox - 1500 = 0, giving your solutions correct to two

decimal places.

Answer .........minutes .........seconds [2]

t3l

(e) Calculate how long it would take to fill the empty swimming pool using tap A and

tap B together.
Give your answer in minutes and seconds, correct to the nearest ten seconds'

PartnerlnLearning 405
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7

CB

A n
o

14 cm

ABCD is a rectangle and O is the midpoint of lD.
A semicircle with diameler AD :14 cm is drawn.
The semicircle cuts the side BC at X and Y. Angle IOX: 0.6 radians.

Calculate

(a) the length of arc XI,

Answer ............................... cm [2]

(b) the length CD,

(c) the unshaded area ofthe diagram

Answer cm [2]

Answer

PartnerlnLearning 406
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4

A, B ud C are 3 popular spots on the island.

I represents the location ofajetty on the island.

Iis due south of B and it [es on the line joiningA ar,d C.

AB : 2.8 krL 8C : 3.5 km and lC : 5.3267 km.
The bearing ofB from I is 028".

(a) Calculate angle ABC.

2.8 km

Island

3.5 km

.3267

C

28

PartnerlnLearning

Answer

407
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(b) Calculate the bearing of C from I

(c) Calculate the distance of 7 Aom I

Answer t3l

Answer .............................. km t2l

Partnerln Leaming 408
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(d) A plane is 760 m vertically above ,4 while a control tower stands at f'
The control tower has a height of90 m.

The plane is able to view any object within 25" from its line of sight'

John commented that the plane will be able to see the control tolver while at l'
Do you agree? ExPlain Your answer.

Answer

PartnerlnLeaming
409

t2)
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5 The variables .r and y are connected by the equation y : Z, + l! - t t.

Some corresponding values of .r andy are given in the table bJow.

(a) Find the value ofp

2 3

Answer p ..........t11

(b) On the gritl, draw the graph of y = 2ya 
18 

-11 for I <.r < 6.
x

v

x
0 I

3 4 5 61 1.5 2
4 2 1 p 2.6 49

t- +
t.-{i

i l'
lr

PartnerlnLearning
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t2

(c) By drawing a tangent line, find the gradient of the curve at (2, 2)'

Answer

(d) (i) On *re grid in part (b), draw the line y 1 for 0<;r<6.I=-x+

12)

t2)
2

(ii) Write down the x-coordinates of the points where this line intersects the

curve.

Answer x =......... and ........-.12]

PartnerlnLearning
411
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6 XYZ bank offered two promotion plans for new customers opening a deposit savings

account.

(a) Grace deposited $10 000 under Plan A.

Calculate the total amount in her account after four years.

Answer $

(b) Wilson deposited $10 000 under Plan B.
His total amount is the same as Grace's after four years.

Calculate the value of .r.

Answer x :

t3l

Plan A Plan B

Minimum deposit of $3500.

For tbe first $3500, customers get a flat rate

of 0.08% simple interest per annum.

For subsequent amount, customers get a
flat rate of 0.92% simple interest per

annum.

No minimum amount required.

Compound interest at a rate of.r% per

annum.

PartnerlnLearning 412

t3l
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t4

(c) Grace intends to deposit her money for 5 years

She claimed that Plan A is better than Pian B.

Answer

PartnerlnLearning
413

t3l

Do you agree with Grace's claim?

Explain your answer.
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To reward customers, XYZ Bar/r decided to launch an X-Miles Credit Card.

The details of the X-Miles Credit Card are as follows:
. There is a welcome gift of 14 000 miles for new card holders.
. Customers need to pay a cedit card fee of $ 198.20 per year, from the second year

onwards.

o When the credit card fee is paid, customers eam 8000 miles.
o Miles accumulated can be used to exchange for plane tickets with a one-time

transaction fee of $25.

. For every $1 spent locally, customers eam 1.15 miles.

This does not apply to the credit card fee and the one-time transaction fee.

(d) A retum plane ticket from Singapore to New York requires 120 000 miles for
redemption. Wilson is applying for the credit card for the first time.

Calculate the minimum amount Wilson has to pay in total so that he can redeem the
ticket 3 years after he has signed up.

PartnerlnLeaming

Answer $

414

t4l
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NORTHBROOKS SECONDARY SCHOOL

MATHEMATICS DEPARTMENT
3 EXPRESS

END-OF-YEAR EXAM 2021 PAPER 1

Qn Answer Marks Remarks
1 58.3 ' or

121.7 0
BI
BI

Total: 2 Marks
)

ral' = !'50' 2

h3 1

125000 2

i3 = 1x 125000)
h=J-
ft = 39.68s0

h =39.7 cm

MI

A1
Total: 2 Marks

3 (2x-q'1=gt

2x-4=rJfr
2x-4=+9
2x-4=9 or 2x-4 = -9

9+4 -g+4x=_ or x = __r_

x=6.5 or x=-2.5

M1

A1, A1
Total: 3 marks

4 Let .r be the number of $ 10 note
10: + 5(12 -x) < 95

10.r+60-5x<95
5-r+60<95
5.r<95-60
5.r < 35
x<7
He has a maximum 6 pieces of $10 notes

M1
M1

M1
A1
Total: 4 marks

5 0 < 3(l - 2r) and 3(1- 2r) < ,r + I
0<3-6x and 3-6x<x+1
3-6x> 0 and -6x-x<-3+l
-6x> -3 ar.d -7x <-2

x<-
6
Ix3-
2

.2
and r> -

7
_2

and r> -
7

2l
-<-r<-72

M1

M1

AI
Total: 3 marks

1

PartnerlnLearning 416

MARKING SCHEME
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M1

A1

6.963x107 -5 902 000

= 6 963 000 - 5 902 000

= 63 728 000

=6.3728x107

A1
Total : 4 marks

M13.195 x l0l ,,00,
2-706x10r

= 1 1.807

=11.8%

6t

b

BIB
B1D
B1hC
B1
Total: 4 marks

Graph A

7a
b
c

d

BI-3

MI

A1

If we substihrte x wift 2
6x+2Y =7
6(2)+2y =7
12+2Y =l
2v =l -tz
2Y=-s

Y = -2.5

Hence, coordinate (2, -3) does not lie on the

line

M1

M1
A1

Y=mx+c
s=(-3X3)+c
5=-9+c
c =14

Y = -3x +14

AI
Total: 8 marks

M1
Length oflB

(s-(-3))'z+(3-2)'?

:=J64n
= 8.06

8b

8a

8c

8d

M1

A1

l- = q.s
15

v=4.5x15

v=67.5mls
MI

9a

9b
-Lt the speed at 71't second be ,;r

925
67.5 ^x=_x9
25

x = 24.3 mls

x 67.5

2

PartnerlnLearning 417
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Full distance of travelling
= 0.5 x 67.5 x (55 + 40) + 0.5 x l6 x (67.5 + 24.3)

=3940.65m

--3.94065kn

Disagree, as in 7l s, the particle can only cover
a distance 394065km . Hence, a longer time is
required for the particle to cover a distance of
4km.

M1

A1

Total: 5 marks

l0a

.l0b

10c

Area

=lxllx12xsin40
2

= 42.4240

= 42.4 cm'z

M1

A1

BC2 =ll'z +12'? -201)02)cos40

BC= | \'? + 12'z - 2(1 1)(l 2) cos 40

BC =7.9224
BC =7 .92 cm

M1

A1

Area =!xbasexheisht2"
I

42.424O = :x7 .9224x height

42.4240
herght = 

-

!x7.9224
2

height --10.7099

height =10.7 cm

Hence, the perpendicular distance from I to
.BC is 10.7 cm.

M1

A1
Total: 6 marks

11a

b

AB9
BC6
Z-BAC = ICBD (AABC is an isosceles aiangles

AC6
BD4

J

2
By SAS, AIBC is simitar to ABCD

B (2,1,0)

DC DB

CB CA
DC4
66

DC= 4cm BI

3

PartnerlnLeaming 418
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c

area of LABC =(r'
9

arca of LBCD

arca of LABC

MI

A1

d areaofLBCD 4

atr)^ Of AADC 5

B1
Total: 6 marks

12a x' -3x -2

=rr-1t'-2-z-2'4
3. t7

=(x--l'--'2'4
81, B1

Bl for the correct
curve
B I for ttre correct
label of x-intercePts
and y-intercept

12b

l2c
(

J

,
17

4
) B1

t2d 3
,

BI

Total:6 marks

13ai

l3aii

13b

8',

= (2')'

= (2')'

=5"

=125

M1

A1

=? or 0.4
5

M1

AI

l=; I

343

xi
2

x=-6

M1,Ml

A1
Total: 7 marks

Ml each for
corTect answer
on LHS and

RHS

4

PartnerlnLearning 419
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NORTHBROOKS SECONDARY SCHOOL

MATHEMATICS DEPARTMENT
3 EXPRESS

END-OF-YEAR EXAM 2021 PAPER 2

MARKING SCHEME

1

Qn Answer Marks Remarks
1(a) l\bc'z 75b'

12 4c2

15bc2 4c2

t2 " 
75b1

c

l5b2

MI

A1

r(b) 7 4

(2- r)' x-2
7 +4(2-x)

(2- r)'
7 +8- 4x
(2- x)'
15-4x
(2- x)'

or

7 4

(2-x)' x-Z
7 4(x-2)

(r-2)' (x-2)'
7 -4x+8
(, -2)'
15-4x
(* -2)'

MI

A1

M1

AI
r(c) 3d'z +5d -2

gdz -l
(3d -1)(d +2)

3d +1

Ml,MI

A1

I mark for factorising
mrmerator,

I mark for factorising
denominator

1(d)
32" =L

8

,10, _ ", -3

l0x = -3
3

10

Ml,Ml

AI

PartnerlnLearning 420
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2(a) 4500

x
B1

2(b) 4500

x-10
BI

2(c) 4s00 4500

---= 

3Ur-10 x
4500x-4500(x-10) :30

;r(: - 10)

4500r-4500x + 45000 = 30x(x -10)

3or'z -300, -45000 = 0

.r' - to: -l5oo = o (shown)

MI

MI
A1

2(d) -(-10)r (-1o)'z -4(1X-1s00)x
2(r)

lorJ6mo
2

= 44.05 or -34.05

MI

A1, A1

2(e)

44.05+(44.05-10)

4500

78.1

= 57.618 min

=57 min 40 sec (nearest tens)

MI

Ai

3(a) Arc length XIl
=7(tt -0.6-0.6)
rs 13.6 cm

MI
A1

3(b) .CD
sm0.6 = 

-7

CD=7xsin0.6

CD o3.95 cm

MI

AI
3(c) 7r(7)' "(2\

Lx7'xO.6
2 []""tt"-t')]

x 24.7 cm'z

or

f,tr'{,-o.e -o.e)

o 241 cmz

1
(7)'z sin(z - 0.6 - 0.6)

2

MI,MI

AI

M1,Ml

AI

I mark for area of2
sectors, I mark for

area of fiangle

I mark for area of
seltor, I mark for

area of triangle

2

PartnerlnLearning 421
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4(^) 5.32672 = 3.52 + 2.8'z -2Q.5)(2.8) cos LABC

/ABC = cos I
( 53267'-3.s' -2.8'\t-t

[ -z1r.syz.al .]

1-4BC =115.001"

^: 
115.0o

or

5.32672 = 3.52 + 2.8'z - 2(3.5X2.8) cos .ABC

^r, 
- 

"or-,(3.s' 
+2.8' -s.3zol'\

( 2(3.5X2.8) )
IABC =115.001'

e 115.0o

M1

M1

AI

MI

MI

A1

4(b)
2g1g =..t-,13'5' -z'g' -s3zerl

L -2(2.8)(s.3267) )
= 36.548"

Bearing ofC from A = 28'+36.548"

= 064.5'

or

M1

M1
A1

sin IBAC sin 1 15.001'

3.5

IBAC =sin'l

5.3267

sin115.001' .r r)
5.3261

ZBAC =36.5483 or 180' -36.5483
=143.4517" (reJ)

Bearing of C from I
= 36.5483" + 28"

= 064.5483"

.,064.5o

M1

M1

A1
4(c) AT 2.8

sin 28o sir ZATB
AT 2.8

sin28o sin(l80o-36.548"-28')

AT=
2.8

x sin 28o
sin I 15.452'

= 1.4558

r 1.46 km

M1

A1
4(d) Let d be the angle of depression ofthe control

tower from the plane.
MI

3

PartnerlnLearning 422
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A1- to agree with
John and provide

reasoning
A1

,=*-'(

,(
=tan I
=24.713'

Yes, I agree with John. The angle of depression of
the contrcl tower from the plane is less than 25',
which means it is within the

60 907

lane's line of si t.

1455.8

670 )
t45r8 )

BI= 1.5L

82,1,0
BI

(attached graph at the back)

Points plotted conectly
Smooth curve passing through all points

s(b)

B1
B1

Tangent line drawn
Gradient = -2.7I to -1.91

s(c)

BI

BI

.lr 1 3 6

v 1.5 2.5 4

Table of values

line drawnS

s(di)

BI B1ir x:65 dii

Ml,MI

A1

6(a) Interest after 4 years

3500x0.08x4 6500x0.92x4

r00 100

=11.20+239.20

= $250.40
Total amount = 910 000 + 9250.40

= $10 2s0.40

+

MI

MI

AI

= 10250.4010000

=1.02504

100
1+ ' = 1.02504

x

x = 100( r.02504 - D

100
.02504 -l

xl+-
100

x1+_
100

x =0.6202

= 0.620

6(b)

MI

M1

3500x0.08x1 6500x0.92x1

100 100

= $62.60
Interest for Plan B in the 56 Year

Interest for Plan A in the

= 10250.40 - 10250.40

year

=+

_ 0.6202I+-
100

= $63.s7
> $62.60

6(c)
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No, I disagree with Grace as plan B will yield
more interest than Plan A.

A1

6(d) Total amount spent locally
= Amount converted to miles + Extra fees

120000-14000-8000(2)

1.15

+198.20(2)+25

=$78 260.869 + $396.40 + $50
=$78 682.27 (zdp)

M1

M1 MI

A1
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