1

Answer all the questions.
Estimate of populations in the year 2012 is shown in the table belovy.
6.98 x1 i
1.35%10°

China
Japan
Singapore

(a) Find the total population of China and Japan, giving your answer in standard form.

.35 Xlo¥+ .23 xbf—m)
= Y33 o0op 000

- '.wqq X |oq-—"0dAns;ver ) IR e e S S PO PP [2]

(b) Find the ratio of the population of Singapore to that of the world.

i (B) L TT 2R (1]

/43425 +21.6°

76.15

2 Use your calculator to evaluate , giving your answer correct to 3

significant figures.

"m x 26"

= (32.613%F—
F6. 15

v (33 Cmi]

Answer \%3 [2]

3 Make m the subject of the fotmula P = 2m + 2.

P= 2w +2b
' enclise [ f
P-2b = dm f
. F—LL
om = PEGEE a p-2b 2
m = f_:.-—-% Answer . _ M 2 2]
2

= ,E.’ b = m [Turn over]
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5

A car travels a total distance of 480 km in 4 hours 48 minutes.

(a) Express 4 hours 48 minutes in hours.

Answer () receinpanei . O EREEE A h [1]

(b) Find the car’s average speed in

(i) kilometres per hour,

H¥o

£ = lo
= °

EXe) B\

Answer (i) arrmssssassvanessn km/h [1]

(ii) metres per second.
4 gvooo + (I2%0
— 3
=T 23 =
175

Answer (i) sasspssessmiessminin s m/s [1]

A map is drawn to a scale of 1 : 300 000.

(a) This scale can be written in the form 1.cm : y km.

Find y. [ o & 8 L iCEES Cin
z B
Answer (@) V= et [1]
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lewr + 2lan
: U)zcu«“: QB)ZbML Mmi

2
o, - bn®
(b) On the map, the area of a lake is 14 cm?. i q =

Calculate the actual area of the lake, giving your answer in square kilometres.

lew? s G kem>— M
o Actwek area of lake€
= 14x 1
= ) |
\36 Answer (b))  sausmsas | % .............. km? [2]

2 N3
6 (a) Simplify (p 3q)4 and express your answer inmi ndex notation,
3

(F*2)” _ Py :
P31'{ /P&'ch —M = F
= 3 -l <,//

3
- —% . Pf\
3
-
Answer (@) cj/ .............. [2]
(b) Given that 4* =8>, write down the value of x.
.
g - e
ameé; g = '
. )3 ___
Xo comme® (_g’) E (2 ) L
Case X = ¢
X = 43 —H
L
Answer (b))  x=...... 43’ ........... [2]
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7 (a) Factorise 4w? — 9 completely.

R2
Answer (a) (20”'2)(2“-‘3) [2]
Corpleti e
/’Oﬁ (i) Given that x* +8x—~9=(x+a)* +b, find aand .
2
X%+ 8x -G = (x-4) -25
Answer b)) (i) a=......... 4 ................... B}
b —.25 [2]
(i) Solvex*+8x—9=0.
X 4+ 9 [t9x
X~ - X mi
x> — 4 ) tex
(x+4) (x-1) = o
X = -—ﬁ or X = l “"'ﬁ\
Answer (b) (i) x=~qor‘ [2]

[Turn over]




8  The diagram shows the graph of y = x* —2x—15.

y
A
> X
A\U B
¢
(a) The graph cuts the y-axis at C.
Write down the coordinates of C.
Answer w c=..2. .75
(b) The graph cuts the x-axis at 4 (a, 0) and B (5, 0).
Find the value of
@ a ,
. -2
Answer (b)(i) T §
@ii) ».
Answer  (b)(ii) b= g [1]
(¢) Find the equation of the line of symmetry of the graph.
X = —3% i3 = N \
2 2|
Answer () Ep— X 2, ............. 1]

[Turn over]



9  Inthe diagram, the equation of the line AC'is 3y —2x —30 =0. The length of the line BC is

10 units.
Y )
I
A
2 ;. N —> X
(a) Find the coordinates of C.
At C, Y=o
5¢ Me%

P:?V\ﬁl’.‘{ 2(s) ~2(x)-30 = o— | o
[ | " oK = - 20 Answer (@) gt sraars v S [2]
a S
Wa oo e X = =18 A

(b) Find the coordinates of B.
Cince the ‘enj-(—h 1§ 10 unifc (ec)

-15 +10

Answer* "’(b) ....... (; 2100 i [1]

(©) Find the area of triangle ABC.,

X ovdinale £ B =

Rrea of A ARC = + X B¢ x oy
= -S_L.K la X lo
= 50 caz”™
B
Answer (7 50 ......... units? [1]
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10 Mr Lee wants to deposit $10 000 in a bank for 5 years. He compares the interest rate
offered by 2 different banks.

ABC Bank XYZ Bank
1.65% per year 1.5% per year
Simple Interest Compound Interest

Which bank should he choose? Justify your answer with the relevant working.

Circle your answer:  (ABC Bank ) / XYZ Bank [1] A’ ‘

Working [2]: Q) ABC Bank
(m " v n el 3) Covvech formula
S ple tevest fov RB( B.é 3 G ;;:J € '53‘)*
i ( \OOOO>((,65)(,5)j @ EV!M‘HM’ u)vo'j
K"“"%x__ o andwiv , 1.'/' ;J
S loo > ok.
= §$825 t (6ooo My 4 M
= g lo €25
Ampw\" ‘(VV Xﬂa gank
0o (-5)>
= |oj0°0 C | + "':o-) ]
= $ 10332 E4 ooy ;
B mounnt of AR ¢ A mount of XY2
$ince $ 0 g25 > ¢ loF22. 8fooly )

ABC Bamk & a Leler choiee.
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11 In the diagram, PQ = 8 cm, PR = 15 cm and QR = 17 cm. PQR is a right-angled triangle.

R

17 cm

L]

FY'OVC M\‘ PR=]$ 8 cm
(a) ~Find-thelength-ofPR-
By Pv&hagemé’ Theoren |
PR* = Ra> - PQ°

= (pF- ()

Answer () P . S—— 1 | G ] |
b) @ Find the area of triangle POR.
. Y
Answer (b) () ocm2 [1]
(b) (ii)  Hence or otherwise, find the shortest distance from P to QR.
‘e')' d 4o be the choviest Jii+qm,
Area of A PpPpaR = % x (¥xd
6o = T X (¥x d—™M -
.0
Answer (h) (i) i d M om [2]
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10

Mary walked from her home to a fast food restaurant and stopped to buy a burger. She then
walked to the library and stopped to return a book, before heading home.
The diagram below shows her distance-time graph.

£\ i I

© o
o O
JdN
[
|

20 40 60 80

Time (7 minutes)

Distance from home (ineters)

(a) Find Mary’s speed if she took 10 minutes to walk to the restaurant.

4 3]

Answer (@) e s m /min [1]

(b) Find Mary’s average speed for the entire journey in m/min.

hvwaJL &Feed = 233/"‘ M (Wl"eu Sudents (denh'fj
f\) ‘H’\OV{' +o-|'6~'| c‘},s'f&wcc
L8 'zoom)

1)

2.5 MI".";" — A

Answer () IR —cs 2' 5 ......... m /min A
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13 In a Mathematics lesson on Quadratic Equations, Jacer wrote the following working.
However, his good friend Lance claimed that Jacer’s working is incorrect.

11

Jacer’s working:

Hence, the equation has no real solution.

4x*> - 3x =8
mi :

4x2 -3x+8=0 <£&— in(,oyy-edf

_ -3+./37-4(4)(8)

= 2
. _344=119
X=—

Do you agree with Lance? Justify your answer with the relevant working.

Circle your answer: @ / Disagree [1] A \

Working [2]:

o X has goltions whidh ave (LB and '*(.o‘-‘_

Ax*—3x = @

4%*-23x—§F =0 il

)]

- (=23) I [ 2™ 44)-5) )
2Cy)

= 3t Jiz3
)'s

= (. &y ov —1.09 CZJ"F)%‘{"HM’
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14 Machine 4 can assemble a computer in x minutes.
————— W ——

(a) Write down an expression, in terms of x, for the number of computers Machine 4 can

assemble in one %

7 % W“\V\ - ‘ 6
d : so x| _ °2
(oowmin = 1 E x 6o Bi
Answer (@)  covmmmvassees )‘ ............ 1]

Machine B takes 5 minutes less than Machine 4 to assemble a computer.
/ ——

(b) Write down an expression, in terms of x, for the number of computers
Machine B can assemble in one hour.

(7’—"5)'\/“\%-—9 |
60 My =D (9__0 +* l
-g
oo 6o |
Answer 7?};}-5 ........... )(' ; -‘ 5 ........... [1]

(¢) In an hour, Machine B can assemble 4 computers more than Machine 4. Form

an equation in x and show that it reduces to x> =5x-75=0.

(o bo
-5 2

(0x — bo(x-S) = 4> (x=5)
bo X —~ box 4 200 = 4x*—20x

X
4 x — 20X ~ 300 = o

a—

2>
X — &6x - 7268 =0 — #/]
( Jl')ow n)
Answer (c) Show in your working [2]

[Turn over]



13

(d) Solve the equation x? —5x — 75 = 0shown in part (¢) to find the maximum

number of computers Machine 4 can assemble in 5 hours.

)(7-;\( ~-FS =0

K= —(-5) LTI -4y -rs)

2C1)

n

¥ H.s138 ov ¥ = _—¢.513¢ (rej) — M|

Noke : fward M) (f $fudewts je’r both values of > .
Chudends must rejeck V\zga-ﬂvt > \/q\w){.

No of Covnpu{-er_{ = 6o

N.S12¢
rklvﬂdﬁ

= 2{4.085%

X 5

82, —

Answer (d) .. coonencsmrm TR computers [3]

[Turn over]
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15 A hot air balloon was tied with a 300 m rope to the bottom of a tree. At first, the angle
between the rope and the ground was 70° and finally decreased to 35°.

(a) Find the distance AB.
Gn To = AB
200
r.- % L — &.\V\ % K 300

= 2£(.90€ { K2
Answer (a) 7/8'7/ m [2]

(b) Find the vertical distance that the hot air balloon descended.

Cin 35 = ﬁg . ﬂe'cg,\,f deslended = 2g( Gog —
200 172.0923
fB' = 132. 232 ~ (89428
N llo(3¢F)—
Answer () J— ”O ...................... m [g] ) H"
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15

In the diagram, quadrilaterals ABCD and XYCZ are congruent.

e /
/ 9ge =y
AJ2 107° - -'
D 22em C N\
17em N/
» '}'
Find
(@) ZABC,
Answer (@) e 8‘; .....
(b) the length of BZ.
Answer () g .....

[Turn over]
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5
o

/

Figure §

5
=

v
-

Figure 2

Figure 4

N
<

Which of the graphs shown above could be the graph of

1
a =—,
@ y=-3
(b) y=3x-1?

Answer

Answer

Figure 6
3 R
(@) Figure ......oovviireiiiinninnnnns (1]
el
(b) Figure ssnusenusmnississ 1]
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18 A wise man looks up at a pyramid and wants to find the height of the pyramid.
After some observation, he sketches the diagram shown below. It is given that AABC
is similar to ADEF, ZABC =90°, ZDEF =90°, BC =20 m and £EF =3 m.

The man’s height is 1.8 m.

(@) If ZACB=38° find ZEDF .
LACB = LOFE = 3g°
LEDPP = 1€80°—90° — 38— M|

£52° — il 52
Answer (@) s v v S e ° 2]

W)

(b) If DE represents the man’s height, find the height of the pyramid, 4B.

BC KB .
EP De S AR = 12w —1]
2z - A8 — M\
3 I &
L) o0 AR Answer () S ——— '2 ............. m [2]
8 5 . [Turn over]
~ L




18

2 cm
D E—

2 cm
H
| N |
't FE :;f..f. I | T .
FEOoTTy 10180 O I R
(b) Shape B is h reduction lof Shape A using scale factor x.
The longest side of shape B has length 3cm.
Find x.

JC«‘( ductov > | : eh\avﬁewwi

4 \ . "‘ﬁdkcl{’fov\ s

Answer b)) ......... X T L" ......

19  (a) Draw on the grid an enlargement of the given shape 4, with a scale factor of 2.

[1]

[Turn over]
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20 The diagram shows a scale drawing of a field ABCD.

It is drawn to a scale of 1 ¢m to 10 km.

N

X

(a) Construct the perpendicular bisector of 4B. 1] B {

(b) Construct the angle bisector of angle BCD. 1] R ‘

(c)" (i) A treasure is hidden at point X which is equidistant from lines CB and
CD as well as points 4 and B. Mark the point X. [1] !& ‘
(i) Measure the length DX, giving your answer in kilometres
54 55,50 . PX= E5em (Foa) &
PO s )
Lo An;wes‘;c;i) 55 ................. km [1] R |

END OF PAPER




