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INSTRUCTIONS TO CANDIDATES:

-

Write your name, class and class register number in the spaces provided on the answer
paper. : B

Answer ALL the questions.

Write i dark blue or biack pen. You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluidftape.

When your final answer is non-exact, correct your final answer to 3 significant figures, or
1 decimai place in the case of angles in degrees, unless a different level of accuracy is
specified in the question.

gL

ADDITIONAL MATERIALS:
1 Graph paper {attached)
INFORMATION FOR CANDIDATES:

ELECTRONIC CALCULATORS MAY BE USED TO EVALUATE EXPLICIT
NUMERICAL EXPRESSIONS.

‘the number of marks is given in brackeis [ ] at the end of each question or pari question.
The total number of marks for this paper is 100.

You are reninded of the need for clear presentation in your answers.

OMISSION OF ESSENTIAL WORKINGS WILL RESULT IN LOSS OF MARKS.

This question paper consists of 16 printed pages {including this cover page)

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO
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Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

2.

3.

By writing each number correct to 1 significant figure, estimate the value of

5.74x3.09°
0.387

Ans - [2]
Express
(a) 0.0624 as a percentage

Ans : 1]
{b) 0.32% as a decimal.

ANS : {1}

Find the greatest integer x that satisfies the inequality below

o= L

Tx—0<-27

Ans : 12}
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Chung Cheng High School {Main} End-of-Year Exam 2008 Sec 2 Mathematics

4.

{(a) Find the value of x in the figure below.

Ans : x = * 3]

(b} if each exterior angle of a »-sided regular polygon is 24°, find the value of ».

Ans: n= [t

151
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Chung Cheng High School (Main}

5.

End-of-Year Exam 2008

Expand and simplify the following:

(@  3(6-5x)+5(7x—8)

(b) 402x+1Y —(2x-1y

6. Make [ the subject of the formula: f +a ==

Sec 2 Mathematics

Ans

Page 4 of 16

{a) [2]
by [3]
[3]

53



Chung Cheng High School (Main) End-of-Year Exam 2008

7. Factorize completely the following:
(a} 2m —1llm-21

{b) 1 25mn” S’ n’

{c} m 4w —m —ma

Sec 2 Mathematics

Ans - (a) [1]
(b) (2]
(c) [4]

Page 5 of 16



Chung Cheng High School {Main) End-of-Year Exam 2008 Sec 2 Mathematics

8. Express the following as a single fraction in its simplest form:
2x+7
a -1
= 7-2x
|
|
|
|
|
|
Py’ 1
py P9 b e
( )(___4)0)4 5 r97)
!
I Ans : (a) | 2]
(b) (3]

1\t
Page 6 of 16



Chung Cheng High Schoot (Main) End-of-Year Exam 20608 Sec 2 Mathematics

S.

(a) Given that y is directly proportional to the cube root of x, and that y = 16 when
x=04.
(i) Express y interms of x.
(ii} Calculale the value of x when y=12.

Ans : (a) (i) {2]

(ii) L)

{b) 8 workers can build a house in 30 days. How many workers are needed if the
house is ta be built in 10 days?

Ans : {(b) workers [3]

{c} On a map, 2 m represents 5 km on actual ground. Express the area scale of the
mapin 1 -n» form.

Ans - (¢) {2}
155
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Chung Cheng High School {Main} End-of-Year Exam 2008

10.  The figure below shows a right-angled triangle ABC where
AB = 2x cm, BC = (v-2) cmand AC = (2x+2) cm.

/ C
(2,\' + 2) cm //
’//// . (,\' — ?..) CIm
7
7 .
A 2y cm B

{a) Form an equation in x and show that it reduces o x" - 12x = (.
{b) Solve the equation to find x and hence, find the area of AABC.

Ans : {b) Area of AABC =

Page 8 of 16
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13]

cm’ {3]
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Chung Cheng High School (Main) End-of-Year Exam 20038 Sec 2 Mathematics

11. (a) The grid square below shows the graph of the equation y = ; x +1.0On the same grid

square given, draw the graph of the equation 2v=-3x-2 for--2<x=2. [3]

. . ] .
{b) Hence, solve the simultaneous equations 2y~ -3x-2 and y = X i graphically.

NS
L

4 ]

Ans (b)x=__  .v= (1]
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Chung Cheng High School {Main) End-of-Year Exam 2003 Sec 2 Mathematics

12. From the graphs below, deduce the equations of lines A and B, given that lines A and
B are parallel. [3]

A y

B

(0.1

{-4.0}

(0. 3)

Ans : Equation of line A:

Equationof line B:

13. (a) Giventhat & = {x:1<x <30, x is a positive integer}, P = {x:x is an odd number},
Q={xI15=x<27 and x is amultiple of 3} and R = { x:x is a factor of 45}

(i) List all the elements in set R.
(i) Wnte down the elements that are common o both sets P and Q.
(1) Find n(RM Q).

Ans:{(ay(@y [1]
(it [1]
{ii) {1]

Page 10 of 16 5%



Chung Cheng High Schoot (Main)

End-of-Year Exam 2008

Sec 2 Mathematics

13. (b} {i) On the Venn diagram below, shade the region which represents the set

&

A B

©

]

A

14.  The stem and leaf diagram below shows the distances in km, travelled by a postman

in 30 days.
_Stem Leaf
0 2279
1 3345528
2 4566
3
4 012
5 009
6 89
7 3334
8 25749

(a) Complete the grouped frequency table below
using the stem and leaf diagram given. Let
the distance travelled be 4 km.

Class Interval

Mid-vaiue

Frequency |

C<d <20

20<d <40

40 < d < 60

00 < d <80

60 <d <80

Page 11 of 16




Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

14. {b) Find the estimated mean distance travelled by the postman from the frequency
table above.

Ans: km [2]

15. In the diagram, AABC is similar to ABED , 4B =156 cm, RC =9.75 cm, DE = 6.5 cm,

LBAC =20° and B and AC intersectat X . A
Find
(a) «BDE,
20

(b} length CE.

156 D

JY 6_5
B C J )

—0 75

Ans:(a) zBDE=__  _ °[1]

(b) CE = cm [3]

Page 12 of 16 too




Chung Cheng High School (Main)

16.

End-of-Year Exam 2008

Sec 2 Mathematics

The frequency table records the number of books borrowed by 60 students during a 1-

year period.
[ No. of books. 5 6 7 '8 19
| Frequency 24 p 13 q 5.

{a) Show that p+ g =18.
(b} Given that the mean number of books borrowed is 6.3, show that 6p+8q =122 [2}
{c) Hence, find the values of p and ¢.
(d) State the median number of books borrowed.

Page 13 of 16

Ans:{c}) p=_

(d)

q:

[2]

(3]

__books [1]

iy



Chung Cheng High School (Main) End-of-Year Exam 2008

17. 300 chips are put inside a bag. The 300 chips consist of x red chips, ¥ blue chips
and 138 green chips. Achip is randomly seiected from the bag.

Sec 2 Mathematics

(a) If the probability of selecting a red chip is % and the probability of selecting a blue

-

chipis 130 find the values of x and .
(b) How many green chips must be removed from the bag for the probability of selec
)
ting a green chip to be ? ?

{c) If 12 red chips, 10 blue chips and 38 green chips are removed from the bag, find
the new probability of selecting a blue chip from the bag.

o

4

(8} x=-=—x300

|
= b
[

3
Yoo
10

=90

» 300

(b) Let the number of green chips 1o be removed be g.
139-g 2

30-¢g >
690 —5g =600-2¢
90 -3¢
g =30
Number of green chips to be removed = 30 green chips

{c) New total number of chips in bag
=300-12- 1038
= 240

90- 10

P (blue chip) = a0

]
3

Ans:{a)x=___ 72

= 90 2]

{(b) _ 30 green chips[2]

(9] 3]

fad | —

Page 14 of 16
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Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

18.  The confainer below consists of a cylindrical drum of height 250 cm that is welded to a
hollow hemispherical base of radius 70 cm. Water is poured into the container at the

rate of 50 litres per minute. Leave all answers in fractions, If necessary.

22 _ ,
Take » as = (1 iitre = 1000 cm™)

{a) How much time is needed to fill the container fully. Leave your answer in minutes.

(b} Find, in litres, the amount of water that would have spilled from the container after
1 hour and 20 minutes.

{c) Find the total surface area of the container that is in contact with the water after

20 minuies.
M~
250 cm
- j
—_—
70cm
Ans - {a) [3]

(b) -
(c) [6]

163
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Chung Cheng High School {Main) End-of-Year Exam 2008 Sec 2 Mathematics

19.  Answer the whole of this question on a sheet of graph paper.

(a) The table below shows the corresponding values of x and y for the equation
v =5+3x—x " Write down the values of a & b.

xf-2]-1jo 1 p2[3[4]5]
vi-si1jal 7761 ]-5
{2]
(b) Using a scale of 1 cm to represent 1 unit on both axes, draw the graph of
y=5+3x-xfor-2<x<5. {4]

{c) Write down the equation of the line of symmetry for the graph of v = 5+3x—x". [1}]

{d) From the graph, estimate

(i} the values(s)of v when x=-0.5, ' 1]
(i1) the values(s} of x when »—=6. {1}
{e) Using the graph, solve the equation 54 3x - x" = 0. {1]

i
- End of Paper -

b4
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Chung Cheng High School {Main}

2

|
|
3.

End-of-Year Exam 2008

Sec 2 Mathematics

By writing each number correct to 1 significant figure, estimate the value of

Express

{a} 0.0624 as a percentage

0.0624 x100% = 6.24%

{b} 0.32% as a decimal.

032 = 0.0032
160

Find the greatest integer x that satisfies the inequality below

5.74x3.09°

Ans :

Ans

Ans :

Tx—-6<-27

Tx<-27+6
Tx < -21

x < =3

Greatest integer x = —4

Ans

Page 2 of 17

135 _12]
6.24% [1]
0.0032 [1}
—4 {2]
ibb



Chung Cheng High School (Main) End-of-Year Exam 20608 Sec 2 Mathematics

4. (a) Find the value of x in the figure below.

62°

Sum of interior angles = v +627 {5-2)x180
= 540°

TH62 1254112 4126 = 540
3x 13000 = 5407
3x = 240"

x = 80°

Ans . x = 50 ° 3}

{b) Ii each exterior angle of a n-sided regular polygon is 24°, find the value of ».

Sum of extenor angles — 360"
360
= ——
24
=15

Ans = 15 {1}

167
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Chung Cheng High School {Main) End-of-Year Exam 2608
5. Expand and simpilify the following:
(a) HO—5x)+5Tx—8)

~18—15x+35x— 40
= 20x—22
=2(10x—11)

(b) A2x+1Y - (2x- 1)

=4(4x” +4x+ 1) —(dx" —4x+1)
=163 +16x+4—4x" +4x—1

= (2x 4 3)6x + 1)

Sec 2 Mathematics

i
|
| =123 +20x4 3
Ans :{a)
(b)
. . 2743
6. Make f the subjectof the formula: /4 a=—
4]
af +a- =2f+3
af —2f=3-a
fla=2)=3-a°
3-a’
f= —
Ans :

Page 4 of 17

20x 22 2]
(2x+3)6x+1h  [3]
3-a
f="= -
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Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

7. Factorize completely the following:
(a} 2m’ —11m—21

={2m+3IMm-7)

(b) t25m®n” —5m’*n”

= Sm*n' (24m* —1)

=5m " (3m” ~ D(5m™ +1)

-

(c) m o+n —m —mn

—mt—mn A0 —m
=mim —n' Y+ (0’ —m)
=m{m’ —n }-(m —n)
=(m - ) m - 1)

={m—m{m+n)m-1

Ans - (a) (2m+3Ym—7) [1]

(b)_ S (5nf —h0nr +]) (2]

(c) (m—n}m+nim-1) 14]

14
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Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

8. Express the following as a single fraction in its simplest form:
2x+7
a -1
@) 7-2x
S A
T-2x T-2x
2x47(7-2%)
7-2x
_ 2x4+T-T+2x
7-2x
_ A
7- 2x
rg 1
b (= pig’)
(b) Capy QP )
_ p(‘lq‘) N pbq‘))
256 p* 8
e’ 3
256p"  piq
!
32p°

4x
Ans - (a) 7-2x 2]
1
(b) 32p° 3]

e
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Chung Cheng High School (Main)

9. {a) Given that y is directly proportional to the cube root of x, and that y =16 when
x=04.
(i) Express y mterms of x.
(i) Calcuiate the value of x when y=12.

i
0 oy (i1} When v =12
v = k3 x where k is a constant 12 =44 x
When y =16, x = 64 Jx=3
16 = k64 x=3
16 = k(4) =27
k=
1= 4"\'!:
Ans : {(a) (i) V= Aix (2
(ii) 27 [1]

{b) 8 workers can build a house in 30 days. How many workers are needed if the
house is to be built in 10 days?

{_ct the number of workers needed be n workers, and the number of days be d days.

End-of-Year Exam 2008 Sec 2 Mathematics

" 240
: Whend = 10,n = —
n = where ki1sa constant 10
d =24
When n =38,d =30 24 workers are needed 10 build the house in 10 days.
k
Q o
30
;{L = 240
240
n=—
d
Ans :(b}L 24 workers {3]

(¢} On a map, 2 m represents 5 km on actual ground. Express the area scale of the

map it 1:» form.
Linear scale = 2m : S5km
Area scale =27 )m™ (5) km”
=4m” : 25km”
=lm" :6.25km”
=1:6250000
Ans :{c} __1:6250000

[2]

Page 7 of 17
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Chung Cheng High School {Main) End-of-Year Exam 2008

10.  The figure below shows a right-angled triangle ABC where
AB = 2x cm, BC = {x-2) cmand AC = (2x + 2) cm.

C
e

o

(2x +2) cm //

/ (x—2)cm
— .

B

o

A 2x cm

{(a) Form an equation in x and show that it reducesto v’ —i2x=10.
(b) Solve the equation to find x and hence, find the area of AABC.

(a)
(2x) +(x=2)" =(2x+2)
A7 +x? v 4= ax? +8x 1 4
5x" —dx+4=4x +8x+4
X —12x =0

(b)

Mx-12)=0
x=0orx-~-12=0
(rejectedyor x =12

AB =2(12) = 24cm
BC=12-2=10cm
AC=2(12)+2 = 26¢cm

Area of AABC = %(24)(1 0)

=120cm"

Ans . (b) Area of AABC =

Page 8 of 17

Sec 2 Mathematics

[3]

120 cm? [3]

Vi



Chung Cheng High School {(Main) End-of-Year Exam 2008 Sec 2 Mathematics

11. {a) The gnd square below shows the graph of the equation y = ’!)A +1. On the same grid

L

square given, draw the graph of the equation 2y =-3x-2 for -2<x<2. 3]

; . ] .
{b) Hence, solve the simuitaneous equations 2y =-3x-2 and v = ; x +1 graphically.

2v="-3x-2
{ X -2 0 2
l ) 2 -1 4
Y
'y
5 3
4
T T T T — X
-5 -4 -2 -i 1 2 3 4 5

Ans:(b) x=-1, y= [11

[N

(73
Page § of 17



Chung Cheng High School {Main) End-of-Year Exam 2008 Sec 2 Mathematics

12.  From the graphs below, deduce the equations of fines A and B, given that lines A and

B are parallel. 13}
A ¢
Line A
2
R
B 4
¢ =3
(0.1)
—» x Equationof LineA:y=-"-x-3
(4.0 4
Line B
m o= —( ;} [parrallet to linc A thus having
0.-3) the same gradient as linc A}
c=1
Equationof LineB: v = 2t
3
i . = —x—3
Ans : Equation of line A: ) 4
3
Equation of line B: YETLX +]
13. (a) Given that £ = {x:1<x <30, x is a positive integer}, P = {x:x is an odd number},

- Q={x15<xv<27 and x is a multiple of 3} and R = { x: x is a factor of 45}.

(i) List all the elements in set R.
(1) Write down the elements that are common to both sets P and Q.
(i) Find n(R Q).

() R={35,915}

(iiy P=1{3.57.9,1113,517.19,21,23,25,27,29}
0 =1{1518,21,24}

=

PA@=1{521}

(i) RN Q{15
nRn)=1

Ans:(a) () R=BS950 g

iy Fno= 15,21} 1]

() n(RO)=1i (1]
1L

Page 10 of 17
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Chung Cheng High School (Main)

13.

14.

{b) (i} On the Venn diagram below, shade the region which represents the set

(i) Identify the sets shaded in the Venn diagram below.

End-of-Year Exam 2008

ANE

Sec 2 Mathematics

(1]

Ans - (b)Xi) A20B OR (ANB)u A 1]

The stem and leaf diagram below shows the distances in km, travelled by a postman

in 30 days.
Stem Leaf
0 2279
1 334558
2 4566
3
4 012
5 009
6 8 9
7 3334 {(a) Complete the grouped frequency table below
8 2579 using the stem and leaf diagram given. Let
the distance travelled be 4 km.
[ Class Interval Mid-value Frequency
0<d <20 i0 10
0T <q0 2 T
40 <d <60 50 5
60 <d <80 70 6
80 <d <100 90 4 (3]
175
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Chung Cheng High School (Main)

End-of-Year Exam 2008

Sec 2 Mathematics

14. (b) Find the estimated mean distance travelled by the postman from the frequency

table above.

10x10+30x5 +50x5+ 70x 6+ 90 % 4

Estimated mean =
30

=42 3— k}?? or 42.7km (BSD
2

£BAC - 206° and BD and AC intersect at X .
Find

(a) ~ZBDFE

(b) length (1.

(a) £BDE == Z4ACB
=180°-90° - 20°{./ sum of A}

=707

(b) BE_DE
AB (B
BE 65
I56 975

BE = 6—5 x15.6
975

=10.4em
CE=104-975
=(.65cm

Page 12 of 17

]

Ans: 42

kmoor 4277 ke (3st) km (2]

Lt

15. In the diagram, A4BC is similar to ARED , AB =156 cm, BC =9.75¢cm, DE =65 cm,

A
20
15.6 D
X 6.5
B £
375>
Ans - (a) ABDE=77(_}___.. B Y
{b) CE = 0.65 cm [3]
N

et A A MM 131 L1 i dm ik ke Lo bt 6 41 ok b e e e meehee e



Chung Cheng High School (Main) End-of-Year Exam 2008 Sec 2 Mathematics

16.  The frequency table records the number of books borrowed by 60 students during a -

year period.

No. of books _ 5 6 7 8 9 _
Frequency 124 1P 113 4 5

(a) Show that p+¢ =18. [2]

{b) Given that the mean number of books borrowed is 6.3, show that 6p+8g =122. {2]
(c) Hence, find the values of p and ¢ .
(d) State the median number of books borrowed.

424 pi1g=090
p+q =18 (shown)

(b) 5x24+6p+7x13+8g+9x5
e . =
120 16 p+91+8g +45 =378
256+ 6 p +8g =378
6p +8g =122 (shown)

6.

L

(¢} prg=18-------- (1)
6p+8g=122--—---(2)
from(1), p=18—-¢
Substitute (3) into {2).
6(18 —g)+8¢ =122
108—6g+8g=122

2g =14
g=17
Substitute g =7 mto (3).
p=18-7
=11
Lp=1l g=7

20th + 31st valu§

(d) Median number of books =

2
L 0+0
2
= 6 books
Ans:(c) p= b1
g= ’ 3]
{d) 6 books [1]

I
{a) 24+ p+13+g+5=60
177
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Chung Cheng High School {Main) End-of-Year Exam 2008 Sec 2 Mathematics

17.

300 chips are put inside a bag. The 300 chips consist of x red chips, y blue chips
and 138 green chips. A chip is randomly selected from the bag.

(a) If the probability of selecting a red chip is 23 and the probability of selecting a blue
D

chip is -]%, find the values of x and y.

(b} How many green chips must be removed from the bag for the probability of selec
ting a green chip to be % ?

{c) If 12 red chips, 10 blue éhips and 38 green chips are removed from the bag, find

the new probability of selecting a blue chip from the bag.

0

(a) «x x 300 -

I
~] g
b ot

3
v = oo -x 300
10

=90

{b) Let the number of green chips to be removed be 2.

i39-¢ 2
300-g 5
690 -5g =600-2g
90 =3¢
g =30

Number of green chips to be removed = 30 green chips

{c) New total number of chips in bag
=300-12—-10-38
= 240

9010

P {blue chip) =
( P) 240

L]

Ans:(a) x = 72

y= 90 [2]

(b} 30 green chips{?]

(c) 13]
%
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Chung Cheng High School {Main) End-of-Year Exam 2008 Sec 2 Mathematics

18.  The container below consists of a cylindrical drum of height 250 cm that is welded to a
hollow hemispherical base of radius 70 cm. Water is poured into the container at the
rate of 50 litres per minute. Leave all answers in fractions, if necessary.

Take = as 2?—2 (1 litre = 1000 cm?)

{a) How much time is needed to fill the container fully. L eave your answer in minutes.
(b) Find, in litres, the amount of water that would have spilled from the contamer after

1 hour and 20 minutes. :
(c) Find the total surface area of the container that is in contact with the water after

20 minuies.

. B ) o
(a) Vol. of container .- [;fx(m). o 250J I[E y 2_?2 x(70)1J Q )

3
n ) 250 cm
= 3850000 + 718666 %

? A
- 45686606 — cm’ ‘t__ -
3

2
45680606 70cm
Time needed =——— " ) >
50000
23 .
=91 nin ,

{b) 1h 20min = 80min
There would be no spillage of water from the container.

(¢) Volume of water in container after 20min = 20x50000
= 1000000cm”

Volume of water in eylindrical portion of container = 1000000 — 718666 —
2

. |
= 281333 —cm
3

Height of water in cylindrical portion = 55"

2 ) . 2 i
:}]-llxﬂrx--2 x{(70)" |+ EXH—2X70X13£-
2 7 7 231

Total surface area in contact with water - 383838 2 cm”
21

Ans: (a) 91 28 min [3]
75

(b) Ocm” /01 / no spillagef1]
(c) 388382—2}-::»13 {6}

179
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Chung Cheng High School (Main) End-of-Year Examn 2008 Sec 2 Mathematics

19.  Answer the whole of this question on a sheet of graph paper.

(a) The table below shows the corresponding values of x and y for the equation
v =5+3x—x". Write down the values of a & b.

—
N

x [-21-110
y -5l 1lal7]7

o5

oW
—

[2]

(b) Using a scale of 1 cm to represent 1 unit on both axes, draw the graph of
y=5+3r-xfor -2<x<5. (4]

(c) Write down the equation of the fine of symmetry for the graph of ¥=5+3v—x . 1]

(d) From the graph, estimate

(I} the values(s) of y when x=-035, 1]
(ii} the values(s) of x when v =6._ 1]
(e) Using the graph, solve the equation 5 +3x—x' = (. [1]

- End of Paper -
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