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READ THESE INSTRUCTIONS FIRST

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

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

Do not use staples, paper clips, highlighters, glue or carrection fluid.

Answer all questions.

It working is needed for any question, it must be shown with the answer.

Omission of essential workings and units will result in loss of marks.

The use of an approved scientific calculaior is expected, where appropriate.

Give your answer in the simplesi form. Leave your answer in frzction where applicable or correct
to 3 significant figures, or 1 decima! place in the case of angles in degrees, unless a different level
of accuracy is specified in the question.

For Jr , use your calculator value, unless the question requires the answer in tesms of 7 .

At the end of the examination, fasten ail your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paperis 100.

Setter: Ms Marlinda Aziz

This paper consists of 12 printed pages. INCLUDING the cover page. [TURN OVER
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33.17+552°

0.3141+%647.9
(b) Give your answer in () ccrrect 10
(i) 3 significant figures,
(it) 2 decimal piaces.

1. (a) Calculate showing ail the figures on your calculator display.

Answer: (@) ..o e [ 1]
(0) (1) coeei e [
(i6) v 1)

!;f. Without the use of a calculator, evaluate 998’ | using special product of algebraic expression.

Ans s e 2]

3¢ -1
2c+1
(b) Hence, write down the value of ¢ when b= 6.

3. (a)Given that b= , express ¢ in terms of b, giving your answer tu its sunplest fonm.

ANEITEFT (B ons ves v o v wwosmnnsss s ve o 52 svis JR |
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4. (2) Simplity p* - (p+g)p-q).
.«(b) Hence, write down the value of 123456789% ~123456797x 123456781

(@) - IO )
(5) . SR £ § |
5. Given H =4z’ +n® , make m the subject of the formula,
Answer: ... (3]
, ) ; t ]
6. Given (x+ y)* = 25and xy = -6, calculate the value of —+—.
x- oy
Answer: ... (3]
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7. The equation of a line is given as —}3—} —% =5. Find

(a) the gradient,
(b) the coordinates of the y-intercept.

Answer: (a) ....

8./}/hc distance, x metres, of an object from a fixed poinig O at time ¢ seconds is given by
x =567 =301+ 45.

( erte down the distance, i metres. of the object from O when ¢ = 10.
%e Factorise Sr° —30r + 45 comptetely.

d)-From 3 fo 5 seconds, state whether the object will mave nearer or further away from O.
<" Give a reason for your answer.

Answer (d):

— ft-

Answer: (a)

(b)

(c)
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9: =Charles,-Dickson and Elmer took a group photo beside a standing grandfather’s clock which is
122 m tall\Dickson is 1.66 m tall and he is shorter than Charles by 0.1 m but taller than Elmer by

& nmm the photo, the clock is 1.5 cm taller than Elmer.
%) Find the scale oft‘nc’@gQin the form 1: n.
Find the height oflhe\@n the phofa.

Afnswer: (a) ..

) .

1
N/éiven p is directly proportional to Eq and p =25 wheng = 8.

{af Expressi p in terms of g R
(byFind thd percentage decrease 'n p ifg is decreased by 10%.

L;:::’———————-—\k
' :

Answer: (aj

(b)
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11. The diagram shows the graph of y =2 - 5 ¥.

|
]
=24 —x
\I} ‘{7)

: 1
(a) Using the graph skown on the diagram, find p if (p, 3) is a solution toy =2 — 5%

. 1
{b) State the gradient of the graph y =2 -Ex.
{¢) (1) On the diagram, draw the graph of x=-2. M

1 .
(i1) Find the area of the trangle fonned by y =2 - 5% X= --2 and the x-axis.

£

Answer: (a)p = . (1]
®) .. e
(c) (i) .. .. units? 2]
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12. Simplify each of the following.
(a) x> +2x-3x"+7-x

oy 2 gk

27gh 4
() Rx+)(y—x) 14x° +9xy+y°
10-15x IV

Answer: (a)

(6)

(c) ..
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)Bﬁ:actorisc comptletely the following expressions.
M -2y —Ty+4
/
S{b‘)/l 6n° +16mn® —9n—9m

Answer: (a)

(b)

S 2
14. (a) Express +—
() Exp wi—w—-6 2w-

(b) Soive 4x* =9(4x-9).

Answer: (a) .

(b) .
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Find the valiie of Band ofc.

Answer: b=

2 . ; =
x* +ibx + ¢ £ 0, where b and ¢ are constants, arc -2 and 7.
e 3

"= ;

16. #4) Given m is inversely proportional to (n-3) and m = 2 when n =5, express m in terms of 12

( Wc]vin claims that the distance # travelled by a ball as it is dropped from a icwer 1s directly
proportional to the square of the time taken ¢, for the ball to drop o the ground. To prove his

claim, he conducted: an expcriment and recorded his findings as fotlows.

usecond | 15 | 19 22 2.8 s
_ dmetres | 13.50 21.66 29 04 47.04 73.50
(i) Prove that Melvin’s claim is valid.
(i1) Hence, find the value of's.
Answer: (b)(i) 2]
AASWEF: () < ceesiiecae e i eee (2]
(b) (1) v e e e e [2]
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17. (a) A kite PORS is shown in the diagram. The lines PR and SQ tntersect at X
Write down the three pairs of congruent triangtes.

3 LL =%

(b) In the diagram below, triangles ABC and A£D are similar.

C

36°

B D A

Given BDis 7.7 cm, AD=2.) cm, A4E = 2.8 cm and DE=12.4 cm, find
(i) the value of g,
(it) the length of CE.

Answer: (a) A ... and Ao
A and AL

A and A.. ... ... 2]

) (1) e e 2 1)

(1) e e €M (2]
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l&f’ﬂlr Lir drives from Town 4 to Town 8, which are 12 cm apart on a map. He leaves Town A4 at
£ (08.00 and reaches Town B at 09 30, driving at an average speed of 58 km/h. Find
{A) the actual distance between the two towns,

- . ) i
(b) the scale of the map in the form —,
/ d _——rﬂ-’—ﬁ“‘“"“‘/ r

P i . . . ot

' (¢) the time taken, i hours, by Mr Lim to reach Town C if the distance from Town Bto Town C sy
represented hy a length of 4 cm on the map. .
(Assume he travels at the same average speed and does not take any break during the journey.)«

Answer (a) ko {1]
3 (b) = [2]
(c) h (2}

L~
/"j. A nature reserve has an area of 225 km?.
ca/) A map has a scale of 1 ca1to 5 km. Find the area of the nature reserve as represented oo the
S miap.

/
(b) On another map, the same nature reserve is repeesented by an area of 36 cm?®. Express the scale
* ofthis map in the form 1 : r. e
(4"
Anmf}/ (@) ... Cem? (2)
i
Aoy 2
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x dr purifiers for $1050 an  intended to sell them at a}p;‘gﬁtqfﬁé\ger

-

20 A businessman bough
“pufifier.
L2 / aWrxte dowrran gxpression in terms of x, the selling price o(each air punﬁe)
NIYE T,

Y b) He made $1050 from selling the air_purifiers with.20 left u old Form an cquation in terms of
" xand show (hat it reduces to x* —20x ~3500= 0.

(c) (:) Solve the equation x’ — 20x-3500=0 to fnd the number of air purifiers he bought.
JSD # ii) Henc , ﬁnd the selling price of each purifier -
1

Ansvver (b) (3]
Answer: (a} . (1]
()i .... (3]

i\% ..... (1]
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Answer the whole of this guestion on a sheet of graph paper.

21. The table below gives some values of x and the corresponding vaiues of y where y = -x* +2x+5

for —=3<x<5.

i 3

-2

-1 0 1 2

4 S

Y =10

-3

2 5 D 5 i

(a) Calculate the value of p.

N

-3 10

(b) Using a scale of 2 cm to represent 1 unit on the x-axis and | cm to represent 1 unit on the
y-axis, draw the graph of y = —x* + 2x + 5.
(¢) Use your graph to find
(i) the value of y when x=4.5,
(ii) the x intercept(s),
(31f) the maximum point.

CCHY, Mid-Year Examination 2016
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Marking Scheme

No Solution o Marks
1a |343.4992415 o Bl
bi | 343 e 81 ;
bit | 343.50 . o Bt
2 [9982=(10C0-2)2 T 7 M1

= 10007 -2(1000)(2)+(2)?

=996 004 S Al

33 | b(2c+1)=3c-1

J

2bc+b=3c-1

2bc~3c=-1-5
c(2b-3)=-1-b

M1: Expand

M1: Re-arrange

-1- +
c = g or G = L—-{—)— Al
2b-3 3-26 ;
i j
b 146 1 ‘
C=— { {
3-12 ; |
= _1 |
9 +B1
. a ° ‘
20 p-(pralp-9)=p’-(p" -¢*) M1
o 2
¢ Al
b | 1234567897 - (123456789 + 8)(123456739 — 8) =164 - '
50 H =16xi(m’ +17) MI: Remove the ‘
square root ‘
{
16r°n’ = H* 1670 !
| M1: Simplify ‘
e o i [
m== [H;l()il:i ‘ Al |
\ 167° l :
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( 6

(x+yy =x'+y" +2x
I 25=x"+y -2

x'+ y’ =37

5 y +x 37
“ f xy 34
f : = ]L
536

| M

t RVIE Stroplify

7a | 2y—-3x=30

2y =3x+30 !
3 ? :
==x+15 ! {
y=3
. l |

Gradient is 1.5 or 15 Al
- |
b | Whenx=0, y=15 M1 Substitution ;
Coordinates of y-intercept is (0 , 13) | Al A
| . |
8a | Whenr=0, :
x =45 Bl i
|
b | When:= 10, § o 5
S(10)° -30(10)+ 45 =245 Bi ]
|
s i
¢ | 562 —30r+45=5(17 ~61+9) M1: Factor out °5’ ;
5(1* =61 +9) = 5(1—3)° F A |
i s
d [Whenr=3, x=0m i 5
Whent=4, x=5m IT RI I
Whent=5, x=45 m !
Object wili move further away from O as ¢ increases. | Bi o
9a | Chadles’s height: 1.76 m, Dickson's height: 1.66 m, ?
Efmer’s height: |.6m |
§
15cn:0.6m M1 (
1.5 cm: 60 cm !
lcm 40 cm } ;
] Scale of photo is | : 40 | Al B J

CCHY Mid-Year Examination 2016 Elementary Mathematics ( Sec 2 Express Pace 30f 20



220
Height of clock (photo) = E

=5.3cm ' Bl ;
- A 5
10a| — Ig ! ;
P 5 ~ { i
k=125 or !c:}—l— ‘Ml
4 i
Equation 1 23 3 ’ Al |
\ Equation s p = — !
¢ Bq p 64 g | !
| B
b kig? :
p=—T R f
4 7
§ When q 1s decrcased b@, '
k*(0.99)°
p ot
e )
81 "’G K’
P=T00 -4 M1 :
T 3 B |
Decrecase = k—q— - ﬂ /‘ _q__-)
4 100 4
= ﬁ(/\:q:) .
100 4 Ml §
19 |
Percentage decrease = —10_ % 100% : ;
= 19% !Al !
| z
11a p= -2 i B - )
b | Gradientis—-0.5 or o ! -._
. i B1 {
Gradient is — — I
2 i
. €i_| On the diagrau. | B1 i
cii - 1 : i
Area of triangle = 7 x3x6 Mi
=9 units? Al
122 x:+2x—3x2+7-x=—2x:+x+7 Bl
bl (<20 g'h -89 M1
X =
27gh 4 108gh
__2gh Al
27
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{2?; YXY —'?) -;_1411 +9xv -_r_\’ N (ZI_r + )‘i}(y_j X) X' 3x-2 M2: Faciorise
10-15x 3x-2 5(2~3x) (7Tx+V)(2x + v)
- (Zeen-x 0 3x=2 gy Change sign
S(-2+3x)  (Tx+ y)2x+ )
(y - x) I—¥
= -—t—o0r = ——Z
S(7x =+ 3, S(7x + ) Al
132 &2),2_7),_;_4:(__2},-”)(},-.-,4) or " M1: Cross methed
Al
~23 =Ty +4=—(2y" + 7y —4)
i‘ =—2y-D(y+4)
l _ R ) } .
i b § 1602 + 16mn* —917—9171:16n2(n+m)—9(n+m) MI: Factonise by
! 'i grouping
1 ' S =(16n" =9 d
‘ ‘ (16n 9Yn + m) | M1
| = (4n—3)(4n +3)(n + m) &1
|
14a | S 2 S 2
- S —_ = + R s
W —w-6 2w—-6 (w-3)w+2) 2(w-3) -{ M1: Factorise
= oHwr2 - M1: Cominon
(w-3)w+2) denominator
B w7
i (w=3)w+2) Al
b | 4x* -36x+81=0 | M1
(2x-9)2 =0 bt
2x-9=0
x._.4l or x=45 iA]:Both values
2 i
© 15 |Whenx=-2, ~2b+c=-4 - (1) MI: Derive 2

Whenx =7, 76 +c=-49 - (2)

(1)-(2)
-2b+c~7b—c =45
-9 =45

b= -5

Substitute =-5 into (1)
-2(-S)+c=-4
c=-14

Alternative: By substitution method.

equations

M1: Elimination
method

Al

Al

CCHY Mid-Year Examination 2016
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162 k
m=——
n=3
k
2=—
5-3
k=4 M1 Value of ‘4
171 = —
. n-73 Al
bi d= kf:
: 13.50 = k(1.5)
k=6 M1
d=6(1.9) d=6(22)" d = 6(2.8)°
=21.66m =29.04 n =47.04 m
At
Since d = &r’ | Melvin's claim is valid.
bii | 73,50 = 652
.- [73-@9
V 6
=35 or -3.5(reject) B2
Bi:If-3.5is not
rejected.
17a | 3 pairs of congruent triangles: B2- All 3 pairs are
APSR = APOR correct
APSX = APOX | B1-2 pairs are corvect.
ASXR = AQXR - BO-1o0r0 pairis
correct.
bi | ZDEA=sCBA =36 1
a=306 [BI l
bii | AC_ 4B !
AD _ AE
X+28 98 Mi
2.1 8
x=735-238
Al
=455
18a | Actual distance = 1.5 x 58
=87 km. Bl
]

CCHY Mid-Year Examination 2016
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x=70=0 or x+50=0
x=170 ot  x=-30 (reject)

b | 12cm ~87&; [ _ j
lcm . 723km : ;
tem 725000 cm | i i
M fet 1'

ap scale is - y _
P 725600 : Al
- r e e B

¢ | lcm 725 km . ‘ i
4 cm 29 km ¢ M1
Time taken = e b -

=05h | Al !

192 lcm : Skm - 1 %
Lem® @ 25 km? i M1: Area scale :

Area (map) = £5 ; :

25 g

1 . S

b |36 cm?: 225km? ! ;
6ecm : 1Skm I M1: Map scaic ‘;
lem © 2.5km = i
lcu - 250000 cm (
Map scale is 1:250000 | Al

20a . 10 (6 B1
Selling price = $(6 + 50] or ﬁ(w—o) i
x ) ks j

b | MI Forming equati

(6+ IOSO)X(X —20)= 1050 - 1 Forming equation

X ;

) | |
61—120+1050—"l000:!050 ‘ i
X |
6x* —120x - 21000 = 0 M1: Simplified ]
x* = 20x - 3500 = 0 (Showa) [ A1 |

AOQ: If “shown™ is not
. T included. i

ci | (x=70)(x+50)=0

M1 |

A2: Include “Reject’” !
for the negative value.
AL I *Reject’ is not
Stated.

b =

CCRY Mid-Year Examination 2016
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i | Bi ]

cii 50 '

Selling price = $(6 - }91—\ i

v | |

{

=321 f !

f ;

- - : — —

2la|p=6 | BI |

b | Labelled axes 1 -

Points are plotted correctly. Deduct 1 mark for incorrect poin's. i
Smooth curve !

i [-6.3(£0.1) B - - Bi -

cii | 3.45+0.05and -1.45 +.0.05 ' B2 [i

| Deduct one for an 1

. - | incorrect answer. -

ciii | (1,6) | Bl f

S e S T _
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