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READ THESE INSTRUCTIONS FIRST

Write your name, register number and class 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.
The number of marks is given in brackets [] at the end of each question or part question

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 total of the marks for this paper is 50.

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 ot 3.142.

FOR EXAMINER'S USE

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q11

50

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

This documenl consists of 12 printed pagss.

Setter: Mrs Tan QianYu
Mathematical Formulae

Compound inlerest

Total amount :

Curved surface are a of a cone: rrl

Surface area of a sphere:4rr2

Volume of a con 
" 
=!or'h

1

Volume of a sph "r"=!rr'

PartnerlnLeaming
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Mensuration
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Area of triangle I BC :)ab sinc

Arc length = rd , where d is in radians

Sector area = 1r'9, where d is in radians

Trigonometry

Statistics

abc
sinl sin8 sinc

d=b2+t-2bccosA

Answer all the questions.

1 The number ofpeople in a concert is 55 000, correct to the nearest thousand.

(a) Write down the maximum number of people that could be in the concert.

Answer

(b) Write down the minimum number of people that could be in the concert.

t1l

PartnerlnLeaming
137

Ir,
Medn=*
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Standard deviatio" = lT -Ifr 
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Answer t1l

2 Consider the following numbers

...6,r,{lB -05
3

4

22

7

T

2

(a) Write down the prime numbe(s).

(b) Write down the irrational numbe(s)-

Answer

Answer

tll

tll
3 Choose a symbol from the list below to make a correct statement.

(a) -5

(b)

4

2
;J 66%

Answer tll

J(c) 0.27 _
1l

Answer I1l

ParlnerlnLeaming
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Answer

Answer

@) Given that 504 = 23 x32 x 7 , find the largest integer which is a factor of
both 504 and 588

tll

tll

............. t1l

PartnerlnLeaming
'139

Answer

4 (a) Express 588 as a product of its prime factors.
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(c) Find the smallest positive tnteger m such that 50412 is a positive integer.

Answerm-- ........

(d) Find the smallest positive integer r such that 504n is a multiple of 588

Answer n =

...tll

t1l

5 (a) Expand and simplifu 2x - [5 - 3(7;r - l)]

(b) Factorise 2'la2b-9a.
Answer t3l

PartnerlnLearning
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Answer

(c) Given that 3x + y = 2a a 5, , find the exact value of _L .

2y

Answer

6 Adrian bought 27 cups of drinks.
Out ofthese, there were x cups of milk tea that cost $2.50 per cup and the rest were coffee
which cost $3.00 per cup.
He spent a total of $75.

(a) Write in terms of .r,
(i) the total cost of the milk tea,

Answer S

(ii) the total cost ofthe coffee.

12)

t3l

ttl

PartnerlnLeaming
141

Answer $ tll
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(b) By forming an equation in terms of .r, find the number of cups of milk tea that
Adrian bought.

Answer t3l

7 A shopkeeper's profit in 2021 was $17 600.
This was a decrease of20% from the profit eamed in 2020.
The profit eamed in 2020 was an increase of l0% fiom the profit eamed in 2019.

Calculate

(a) the profit earned in 2020,

Answer $

(b) the profit eamed in 2019,

PartnerlnLeaming
142
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Answer S

(c) the percentage decrease in the profit eamed in 202 I as compared to 2019.

Answer

12)

%tzl

8 Alvin cycled at a speed of 16 km/h for I hour 30 minutes fiom Town Xto Town L
He then stopped and rested for 45 minutes at Town L
After that, he cycled from Town lto Town X at 12 kmJh.

(a) Find the distance, in kilometres, between Town Xand Town f.

Answer

O) Find the time taken for Alvin to cycle from Town I/to Town X,

PartnerlnLearning
143
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(c) Find the average speed ofhis entire joumey

Answer

Answer

...hours []

.......kmA [3]

PartnerlnLeaming
144
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9 The graph shows the line 2y = .r+4. Points I and.B lie on the line
Point ,{ lies on the ,-axis and point .R lies on the y-axis.

v

n 2y=x+4

x

(a) Write down the coordinates of points I and B.

Answer A (

B(
(b) Find the gradient ofthe line 2y = a+!

Answer

(c) C is the point (2 , t). Point C lies on the lne 2y -- x+ 4 .

Find the value of&.

C

A

) ttl
) tll

tll

PartnerlnLeaming
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10 The diagram below shows a regular polygon with 6 sides. One exterior angle is shown
below.

2x + 40'

(a) Find the size ofeach exterior angle

Answer-..

(b) Find the value of x

....t21

PartnerlnLeaming
146

Answer x = I2l
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1l The figure shows a field made up of a semicircle ABC Md afapeziam ACDE.
CA = 40 m, ED = 30 m and the perpendicular height of the trapezium is 25 m.
AC is parallel to DE.

A

C

(a) Calculate the area ofthe field.

Answer............................m2 [3]

(b) If it costs $2-10 per I m2 ofgrass, find the cost of planting grass on the whole field.

Give your answer correct to the nearest dollar.

E

B 30

n

'147

Answer $ t3l

PartnerlnLeaming



BP- 154

NORTHBROOKS SECON DARY SCHOOL
End-of-Year Examination 2022

Secondary I Express

]VORTEBROOES

CANDIDATE
NAME

CLASS
REGISTER
NUMBER

MATHEMATICS

Papet 2

Candidates answer on the Question Paper.

4052,42

30 Soptembor 2022

t hour 15 minutes

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 ot 3.142.

READ THESE INSTRUCT]ONS FIRST

Write your name, register number and class 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-
The number of marks is given in brackets [] at the end of each question or part question.

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 total of the marks for this paper is 50.

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
Thls document consists of i2 printed pages.
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Answer all the questions.

*2.56+'1 .01x3.45 - (-3)'I (a) Calculate
200.1:

Write down the first 6 digits shown on your calculator.

Answer .................................... tll
(b) Round off your answer to part (a) correct to two significant figures.

Awwer .................................... tll

2 (e) By rounding each number correct to I significant figure, estimate

5.04 x 19.86

4.97

Answer

(b) Without using a calculator, .rti-ut" @'ffi
J4 l

tl l

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

PartnerlnLeaming
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J A van travelled 322 000 m on 35 litres ofdiesel- The total price ofthe diesel used was $43,75

Calculate

(a) the pnce ofdiesel per litre,

(b)

Answer $.....

the rate ofdiesel consumption in lcn per litre.

Answer

..........per litre [2]

. . .km per litre [2]

4 f f = ^P . n,findthe value of ft when n =-3, q=-land m =-8
\q

Answer k =

PartnerlnLeaming
15'l

t2l



5 Express the following expressions as a single fiaction

(a)

(b)

3.r+1 x*2
53

t2)

,*2x - 4
3

Answer .. .. .

Answer . . .....t2)

PartnerlnLeaming
152
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6 Solve the following equations

(a) 7k+11=12-3k

Answer k = . t2)

(b) - -3m+4I -m=-
5

PartnerlnLeaming
153
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7

.1 t] ('

1)

(;

In the figure above,,4C is parallel to GI and HD.
lF is parallel to CD and BG is parallel to DE.

Stating your reasons clearly, find

(a) atgle BHF,

O) angle CDE.

t. 1. I

Answer Angle BHF =

Answer Angle CDE =

t2)

PartnerlnLeaming
154

t3l
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8 The ratio oflionel's expenditure on food to his expenditure on clothes is 5 : 7
The ratio ofhis expenditure on food to his expenditure on transport is 3 : 2.
He spends $132 more on clothes than on transport.

Find Lionel's total expendirure.

Answer $.. ... t3l

PartnerlnLeaming
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9 The diagram below shows a sequence formed using diamonds

Figure I Figure 2 Figure 3

(a) Complete the table below.

Figure number 1 2 3 4 5

5
,7

9

(b) Write down an expression, in terms of z, for the number of diamonds in Figure n.

Answer

(c) Find the number ofdiamonds in Figure 80

Answer

(d) Is it possible for a figure to have 100 diamonds? Explain your answer.

Answer

ao
aaaoa

aaaaa

pl

t1l

t1l

t11L-l

PartnerlnLeaming
156
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10 x and y Ne related by the equation ) :2-3x

(a) Complete the table below.

(b)

(c)

Draw the graph ofy against x in the grid below

v

x

12)

t3l

State the gradient and y-intercept ofthe graph ! =2-3x .

Answer grudient:

).,-intercept : ........................ t2]

From the graph, write down the value of .r when y = - 4.

x I 0 I

v 2

6

5

4

j

a

I

-( ) I )

1

10 ) (A

)

-)

(d)

PartnerlnLeaming
157
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11 PQR is a triangle. The side PQ has already been drawn in the space below.

(a) Construct triangle PQR where OR = 10.5 cm and PR = 8 cm.

Answer

(b) Measure angle QPR .

Answer Angle QPR=

PartnerlnLeaming
158
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12 A cylindrical container ofheight 25 cm and radius 8 cm contains water to a depth of l2 cm

z5

t2

(e) Calculate the volume of the water.

Answer.-..-......-.

(b) Solid metal cubes of length 3 cm are fully submerged in the water

Find the maximum number of metal cubes that can be submerged in the water so that
the water will not flow out ofthe cylindrical container.

Answer

cm' 121

PartnerlnLeaming
159

t3l

a
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1a 55 499 E1

ib _54 500 B1

S::, E1

')b lr
rll

B1

3a B1

3b B1

3c BI

4a <oo - 
.it.. ?.. 1? BI

fr B1

k 14? B1

4d J BI

)1r, 2r - [5 -3{?x -1)]

= 2r- [5- 21x+3]

= 2x- [8 - ?tx]

= lr-8 +21x

MI

Ml

A1

5b 2'la'b -9a
= 9a(34& -1)

81 for 9a

Bl for (3a& -1)

3x+.1 = 2*a5,
3x-2x =5t-!
r=4/
L=!
71
x 1/x\
21t : [r.)
x 114\_-_t _ I

2r -:(tJ
.r^

2X

M
Ml

A1

6ai 'l 5? B1

6aii 3(2?-r) or'15-2.5x B1

BP-l68

l4

PartnerlnLearning
162

https://freetestpaper.com/


u 3(2'l - xJ+2.5x ='15
81-3x+2.J.r = ?5

-0.Jr = -6
x=1?

Ml
Ml

d.1

.,i1
Plofit= 

1?ffixloo
8$

= $22 000

I'11

AI

,D Holit= 2ffixtoo
110

= $20 000

Ml ecf

A1

?c
% decrease =

20000- I ?600
x 100%

tL''lILrL'']

Ml esf

dt

8a Distarre = 24 km B1

Bb Time = 2 hcurs El ecf

6C
Ave mge s6ee d =

4q

I .5 +0.15 +2

= I i .3 krn/h (3 s.f.)

[O ecf for bta]

disbrrc e ud tme

A1

9a A ( -4,0)

B (0,2)
B1

B1

9b .I

Gradient = :
')

B1

9c 2t= x+4
2(k) =(.2J+4
,t=3

[dI

A1

.t Lttt 360

6

= 60"

Ml

A1

10b 2.r +40 = 60

2x =60-40
20

2
r=10

Mi

A1

lla Are a of fre ld M for area of

* mi c ircle

BP- 169

l5

ParlnerlnLeaming
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= !x 5x (20)t +!x (30 +4u)x 25

= 1503.318

= 1500 mr (3s.f.)

Ml lbr area of

tapezium

llb Tohl cost = 15O3.318 x2.10

= $31J6.96

= $3 I 5? (rn an st dollar)

Ml for area

Ml for cost of

8r8s3

A1

BP-170

l6

PartnerlnLearning
164
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Mdhernatics l ErSrEss
Faper 2 Mrking Schenc

EOY 2022
Setter: irlr Adrian Tan

1 {al 0.01175

r']1l tl nl :;:

E1

nl

2(a) {.:ln
5

-2+ E1

?{b) rpu 4x lllUI.) 'ix lU

,Fl 2

=35

MI

'!l

3(r) $43 ?5

35/
= $1.?5il

M1

A1
?rh1 3??. tln

351

=9.2 tlnll

Ir{1

AI

4 11-
r = l-''' -n

1s
l;_
I zl -6t

= t---i---.--:--l-111-t
=.t16 +3

M1

A1
J\4] 3x+1 .r-2 9x.+3 Jx-10

_rJ 15 IJ
I -r'r 3- 5r +1ll

t5
4x +13

15

I,[1

A1

)tn I . 2x-4 3 2x-4
I -L- = --L-3 3' 3

3+2x- 4
3

2x-l
1J

I''fl1

AI

6{a) ?fr+11=12-3b
1Ofr =1

I
fr

10

M1
A1

PartnerlnLearning
165



BP-172

6I,h1 - -3m +4'l-m:-
)

35 -5n = -3m +4

-2m = -31

31m=-
1,

n = 15.J

11[1

Ir'I1

A1

rlaJ IEGF =30'(alt. ls)
,/BIfi =31"+flo (ext. I of tiangle)

=80o

IuIl

A1

/(BJ IBA.F =50" talt. ls,ABltGF)
ICDH = 5O'(opp. ls of Sarallelognm)
IDEI =30" (corr. ls, DU/IIG)

TEDII =30" (alt. ls, DII//IE)

I CDf, = 30'+50'

= 80o

IuIl

D,I1

A1

6 F:C:T
).I
3:2
15:21:10

132=11=12
12 x46 = $552

I,,,I1

MI
A1

9(a) :8u18 number 't ,7
4 -5

Number of dramords 5 1 t) 1l 81, B1

e(b) 2n +3
9t,:1 ? (80)+3 = 163 B1

9r,l) 2r +3 = 100

2n=97

n = zlSJ

Since n is not a prsiti're integer, itis imposfole to haw a figu:r with 100

diamords.

I\,11

A1

10(a)

1 tl I

.I J 1 I

B1
B1

PartnerlnLearning
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1((b)

.l

I

6a4ltt I 2

i

I

l4:6
-l

,l

82 (all 3 points
plotted correctlr')

(Au,ard 1 rnark if
1 or 2 out of3
points are plottcd
c:orrec:tl r,)

B1 (straight line
drarvn and must
pass through all 3
correct points)

10(s) Gradient : -3
y-intercept : 2

B1
B1

10(d) 1 Bl (dotted lines
drarvn in the grid
as proofthat
sfudent uses thc
graph to solve for
x)

I 1(a) D

P

81 construction
evidence shown
with OR: 10.5cm

B1 construction
evidence shown
with PR : 8crn

11(b) /-) B1

1Xa) Volume : 
" (s)' ttz)

='241.2.74

* 2470 cm3

M1

A1
12(b) Volume of empty space: z(S)'{t:)

= 2613-8 cm3

Volume of 1 cube : 3t : 27 cm'

M1

M1

PartnerlnLeaming
167
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2613.8 
- 96.S

11

Ir&xunum nruriber of c rrbes = 96 A1

PartnerlnLeaming
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