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READ THESE INSTRUCTIONS FIRST

Write your name, index number, class and calculator model in the spaces at the top of the page.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

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

If 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 1s 80.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

&
fthe degree of accuracy is not pecified in the question, and if the answer is not exact, give the answer
24 =
P

S
o three significant figures. Give answers in degrees to one decimal +
For 7, use either your calculator value or 3.142.
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Answer all the questions.

A list of numbers 1s shown below.

B L7 a8
6

From the list, which is a perfect cube?

ANSWET .eeneeananarienacnees [1]
J32.5%x42.58 . . .
Evaluate ——————, g1VINg your answers to 4 significant figures.
J25.88+19.45
ANSWET  «vvvvneeemannaenceaannnes (1]
(a) [Express 0.34 as a fraction in its lowest terms.
4 . .
(b) Express 5 as a recurring decimal.
19
(c) Express Y as a percentage.
Answer (@) coeeeeeemereiieens 1}
) JE R E T 1]
R 0O T % (1]
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Simplify the {ollowing

I — S5

3 2

(o) 10a 13a

Z

=
] V)

Answer

(2)
(b)

s

Solve the following
(a) 4dy-11=7+2y
(®)  (x+2)3x-5)=0




6.

v

Factorise the following completely
(@ x?-9y,

(b) 2pq—Sp+4qr—10r.

Angwer (A  .occussctsmmesrseses 2]
() R — [2]
(a) Solve 5p<18.
(b) Hence write down,
(i) the largest integer value of p such that 5p <18,
(ii) the largest prime number p such that 5p < 18.
Answer (2)  ceeeeiieeeiiiieiann [1}
BYA)  p=ee 1]
(i} P ccmome o= momee e [1]
(@) Express 5\/? in index notation.
(b)  Simplify 2p)’ x9pq’.
Answer {8) ..osmseemesvemasesa 1]
(D) < comomecmmmn et 25 [2]
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10. 168 expressed as a product of its prime factors 18 2°x3x7 .
(a) Express90asa product of its prime factors.
(b) Use the results in (a) to find
(i)  the highest common factor of 168 and 90,
(ii)  the lowest common multiple of 168 and 90,

(iii)  the smallest integer k such that 168k is a perfect square.

Answer (@) coeeeeeeieieeieiinns [1]
(20 11 SR ER——— (1
o1 ST T —— T (1
(i) k=i [1]
11. The first 4 terms of a sequence are 3. 7, 1115, .
Find
(a) the next 2 terms,
(b) the n" term,
(c) the 53" term.
Answer  (a) Y e (1]
(B) aosmme s v mrm s [1]
i (- J RS- i
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13. A motorist travelled 150 km at 60 km/h.
He then travelled at 84 km/h for the next3% h.

Calculate

(@) {he time taken for the first part of the journey ,
(b) the distance travelled in the second part of the journey,

(c) his average speed for the whole journey.

Answer (&) @ coeeceeeeiiin h (1]
'{+)) S — km 1]
(6}  ~ismems kmlh (1]
14. At 09 00, the temperature at a certain place was — 8°C.
At 12 00, the temperature had risen to — 2°C.
(a) Find the difference between these two temperatures.
(b)  After 1200, the temperature continued to increase by 1.5°C every hour.
What was the temperature at 15 007
Answer (a) ... °c (1]
°c (1]

)
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Answer o days
16.  In the diagram, quadrilaterals 4BCD and PORS are congruent.
C
o)
B
100°
7 cm
5cm
98° 0%
R
A 3cm D
Find
(a) the length of PS,
(b) 4PSR
£:) I cm
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17.  ABCis a triangle in which ZACB isa right angle.
Disapointon AC, BC =12 km and CD =5 km.

A

Giving each answer as 2 fraction, find

(a) tanZCDB,
(b) sinZDBC,

(¢) cosZADB.

Answer

(2)
(b)




H 2 I H - 2 o 2
18, A wall measuring 2.5 mby 6 m requires 3 litres of paint

2) Calculate the amount of paint used Der square metre.
(b) [f 5/ of paint costs $33, calculate the cost of painting four such walls
24 -
Answer (a) ............ ... [/m* (1]
BIEF s s (2]
19. A length of 10 cm on a map represents an actual distance of 20 km.
(a)  Calculate the scale of the map in the form 1 : n.
(b)  Aroadis4S km long. :
Find, in centimetres, the length of the road on the map.
£ 2
(¢)  On the map, a school has an area of 3 cmZ.
Calculate, in square kilometres,the actual area of the school.
@y Yo o ]
E N F13
By cn 1]
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14

(2) Complete the table of values fory=2x+1. 2]

(b) (2]

(c) Useyour graph to estimate:
(1) the value of y when x = 0.5,

(11) the value of x wheny = 4.

Answer C(1) Y Teeeioiiiieenns

C(E) X Zoormreeaeenns

-]
(1]
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Number of hours
(a) How many students were there?

(b)

(©)

(d)

o~
D
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Answer  (a) .......... students

Find the modal number of hours spent on computer per day.

Answer (b) ............... hours

Find the percentage of students who spent more than 3 hours on the computer per
day.

Answer  (¢) ................. %

Find the mean number of hours spent on computer per day.

[l
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: }

'8 1
e -1 ol 3N
L8 Der Ca}’?

oo |
e




76

72. A survey about their favourite subject was carried out amongst the students in a secondary

school.
The four subjects that received the most votes are Literature, History, Geography and Art.

Literature

Geography

Given that 300 students liked Geography, calculate

(a) the total number of students in the school,

(b) the value of x,

(c) the percentage of the students who liked Literature.

Answer (B  osssses students (1]

O TR (1]
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I hows a piece of cardboard in the shape of a trapezium FORS with a
S i 19 1 78.

I R =725 cm,

R. R=90°

fn

A
N
R

AR S
R -y
NIy
AAAIIIH
N

AaIn
0

N
50’cm

' R
Taking 7 =3.142, find
(a)  the perimeter of the shaded portion,
(b)  the area of the shaded portion.
fmcjae 7N 5
1183 CE =3 cint




(2)

(b)

(c)

78

Construct triangle PQR such that PO =10cm,OR =7cm and ZPQOR =75° B!
Construct

(1) the perpendicular bisector of PQ, : 1]
(i)  the bisector of angle POR. | | (1]

X is a point which is equidistant from points P and Q and equidistant from lines (1]
PQ and QR. Mark point X clearly on the diagram.

~ End of Paper 1 ~
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' 1. Q B1 9(a) 8 2 )
’ ) ) -16 -1
¥ -16-10=4" - l6.\-+(——-] -(__6] - 10
Jo 13605 B1 i ; 2 L2
| ' =2l =162+ (-8)" = (=8)! =10 ;
. :.‘(") 1]» B1 _ (-‘: _ 8), 74 E
R 1Y |
o T oa Bl =8 a=-74 y o
() | 47.59 81 B =0ed B1, 37 |
() (x=8)'-74=0 i
i
Ax) Am2m D120 M1 (x-8)'=74 i
0 6 x-8=1474
T ~10n ! |
e — Al x-8=74  or x-8=-74 ?
1
PN RN 7 o
{or ) a6 M1 ¥ =16.60 x = ~0.60 GLe |
3 15a |
! - 10(a) [ 90 = 2%3' x5 IO
3 bli) | HCF=6 er |
b(ii) | LCM= 2520 - g1
L M, i) | 168k = 2" «3x 7k T
y =9 3 Al 2 ¢ 2 2 ;
(b) W= Q& x __‘- 81, B1 =2"%x2"%3" %1 81
. . ki= 2 % 3T
6(2) | (x4 3y)(xa-3y) 82 =42
(b) 2pg=Sp-dgr-10r =
. 11(a) | 19,23 el
= 5+ 2r(2g = !
P2g=5) (24 -5) - ) | 4dn-1 B
= (g =5)(p -+ 2r) Al ) 711 o1
@) =6 B1 12(a) | x =26" (all Ls) B1
o)) {8 - B1 (b) | y=180°-(65°+65°) - 26° el
)y | 5 81 =240
ol ) (sum of angles in triangle)
| 8(a) F 81 (c) £=26°+24° 8
1oy @M x9pg’ =2
= '-ll’2 X 9/-’(/“ M1 13(a) | Tim taken for the first part of the journey
= 3()/)"(/“ Al = l_ﬂ
60
| el
=2—h
2
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(b) Distance traveled In the second part of the journey

1 81
=84x3—
2
=294 km
(¢) Average speed for the whole Journey
_150+294
N
2—+3- 81
2 2
_ 444
6
- =74 km/h
’ ld.(a) 6°C 81
| b) 2.5°C 81
15
o F
25 15
2'5x =300 M1
© lx=12days AL
16(a) | PS=AD B1
=3cm
(b) ZPQR = LABC =100°
ZB!CD = ZLQRS =170°
ZADC =360°-100° - 98°~70° (£ sum of quad) "
=02°
.. £LPSR =92°
17(a) 2 12
2‘3‘0"—5— 81
(b) 5
13 B1
(c) 5
- 1—5 B1

18(a) | 0.2 //m’ 81
b M1
tel l—52-><$35
- $84 i
19(a) | (MapScale)10cm:20km
lem:2km
lem:(2x1000x100) cm B1
1:200000
(b) Map scale is 1 cm: 2 km
Length on Map = [? x 1) cm
=225¢cm
81
Alternatively,
45
Length on Map =| —x 10 |cm
20
=22.5cm
() AreaScale = (1x1)em? : (2x2)km?
M1
=lcm? :dkm?
Actual Area = (3x 4) km?
=12km’ i
20(a) | -1,5 81,81
0 | y=2 Bl
clii) | x=1.5 81
21(a) | 17 B1
(b) 2 hours .| B1
(c) 3

=17.6%




3N MYE PAPER 1

FI) @) (6x 2)+ (A x3)+ 2 x ) + (1% 6) M1
17
= 2.47 Al
(c) 10
‘ ,‘,‘ B1
20a) [ 300
an %360 81
. = 1200
) 120 81
(C) W) 1 0
2% B1
7"(“) p PR " A BEA l
Perimeter = 40+ 25 4 50 + ;7r(20) M1
= 146,42 ¢ =
b) | :
| ( - -
";(20)((30) = 900 cm M1
| ;
= (L 1aD)I07) = 157 Tem? M1
=900-157.1
‘ = 742.9em? Al
| |

18
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Grado : warded ; /GO Grade : Signature :

NORTHLAND SECONDARY SCHOOL

Motlvated Learriers, Assets to C ommunity
Nuriuring Minds, Shaping Character, Strengthening Vigour

Section A (44 marks)
Answer all the questions in this section.

WD YEAR EXAMINATION 2014

Subject : MATHEMATICS Paper : 2

Subject Code: 4042/02 Date : 14™May 2014

Level ; Sceondary 3 Normal Academic Duration : 2 hours

-S—\%Hcr : Mr Ou Jianwen

LYelter: Mrs Chang Ying Ying Time : 0300 1100

l'\ EAR THESE INSTRUCTIONS FIRST

Vrite vour answers and working on the separate Answer Paper provided.
Write yourindex number and name on all the work you hand in.
Write in dark blue or blaclc pen.
- You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, ghuc or correction fluid.

Section A
Answer aif questions,

Section 3

ANSWer fwo questions

The nuimber of marks is piven in brackets [ ] at the end of cach question or part question.
The total of the macks for this paper is 60.

Youare expected to use a scientific caleulator to evaluate explicit numerical expressions.

Il 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 s, use cither your calculator value or 3.142.

Atthe end of the examination, fasten all your work securely together,

Additional Materials: Answer Papers

This paper consists of 9 printed pages including the cover page

(a) toy I

Ifa=4,b=-2andc=-1, evaluale »L—). n
.

(b) Expand and simplity S(x+1) - (x - 20 (2]

(€)  Expand and simplify (3x-2y)%. (2]

The diameter ol a circular plant cell is 837 micromelres.

(a) Express 8§37 micrometres in meltres, giving your answer in standard (]
form.

(b) Find the circumference of the circular plantcell, giving your answer in - [2)
the standard form. (Take 7 = 3.142)

(@) Solve 2% x 8 =256. (2]

l .

) Solve 2=—~D~ (2]

y o y-1
(c) Sally and John shared the cost of an apurtment in the ratio 3:5. (2]

Given that the cost of the apartment is $ 300 000, find the amount that
John has to pay. ’




Given that d is directly proportional to f and @

=100 when ¢ = 2, find

4. C.
In the diagram , EC = 18 cm, /BEC =18° ZBAC = 48° and LCBE =90°.
Calculate
(a) the length of BC, 21 .
(b)  ZACE, (1
(c)  thelength of AE. 3]
5. (a) ., Factorise 2x*+9x-5. (2]
(®) Hence express s + — 6 as a single fraction in its simplest
2x-1 2x'+9x-5 2]

form.

(a)  find an equation relating d and (. (2
(b) find the value of d,when (= 9% m
(c) find the va'lue of t when d = 50. m
On the grid below are points S(=2,1)and T(0, 5).

; :

. .
b Lo

b Lo
o \ ‘.

| | |

.i |

\, ..... ; i l..... : \ ll
i

! | i . L

5 1] o 2 3| 5 5| \

| * i =

(a)  Calculate the length of line ST. (2]
(b) Find the gradient of the line ST. (2]
(c) Find the equation of the line ST m
(d)  The point R(5, 1) is plotted on the grid. (2)

Caleulate the area of triangle RST.

Fava)



A adult ticket cost $& and a child ticket cost $5.

(a) Write down an cquation, in terms of x and ¥, to represent the total cost (1]
ofthe tickets bought.

i The total cost of x adult tickets and y child tickets for a moon cake festival was $204.

L) Given that the total number of tickets bought was 30, write down an m
equation, in terms of x and y, to represent the total number of tickets
bought.
(¢) Find the values of x and y. (3]
Q () Caleulate the sum of all the interior angles of a pentagon. (2]
§
(1) Gach of the exterior angle of a regular polygon is 20°. [2]

How'many sides does this regular polygon have?

Section B (16 marks)
Answer any two questions from this section. Each question carries $ marks.

20 m
Field 16m

.
™ Footpath

D c

A rectangular field is 20 m long and 16 m wide. It is surrounded by a footpath of
uniform width x m.

(@ Write down and simplify an expression in terms of x for the

(1) length of the footpath from A to 53, (1)
(i1) width of the footpath from B to . [1)
(o]
® G s 473 (2] <
Given that the total area of the field and the footpath is 472 m?, form an

equation and show that it reduces to x? +18x =38 =0,

© Solve the equation x* +18x-38=0, giving your answers correct to 2 (3)
decimal places.
(d) Find the length of 43 (B




' 1. The container below consists of a hollow cone of

“hemispherical base of radius 9 cm.

(2)

Find the volume of the hemisphere in terms of 7.

The volume of the entire container is 18367 cm?.

()

(d)

Show that the height of the cone, 4 ,is 50cm.

Find the external curved surface area of the cone, giving your answer
correct to the nearest square centimetres.

Initially the container is completely filled with water, but the water is

leaking from the container at a constant rate of 0.02 litres per second.
‘‘Calculate the time taker, in seconds, to empty the container of water.
(1 litre = 1000 cm’]

height h cm glued to a hollow

(2]

(2]

12 (a)

(b)

The diagram below shows a sequence of patterns formed by ma:chsticks.
(Length of one matchstick is *—=)

1 *

Figure | TFigure 2 Figure 3

(1) Draw the diagram for Figure 4. m

(i) The table below shows the number of matchsticks needed to (2]
form each figure. Write down the values of a and 6.

r Figure number

No of matchsticks needed
to form the figure
i
12
17
a |
b ]

wmBalwio|—

(i) Write down an expression, in terms of 1, to'represent the m
number of matchsticks needed in Figure n™,

(iv)  Hence, or otherwise, find the number of matchsticks needed in [1]
Figure 100"

A box contains 8 cards as shown below. A card is drawn at random
from the box.

HO0UUBUY

Find the probability that the number on the card drawn is

(1) more than 5, (1
(i)  aprime number, (1)

(i) 6. (1]

98
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[103) 47 —(=2) 81
et = — 1§
-1
(v) . S(x 1)~ (x - 2)
=5x 45— x-2 M1
Al
3 =Ax+7
() (Bx-2p)?
w (3 = 2))(3x ~ 2y)
= Ox? ~ Gy~ Gy dy? M1
= 0xT = 12y 4 dy? A
2(a) 837x10°¢
. = 837107 m 81
() MD=3.142x8.37%x 10
- =y M1lv
= 2.629854x 10 m
Al
3(n) 21y M =Y M1
2z4+3z=8
Srezli
8 3
== or 1= or 1.6
5 or S ! Al
(b) 35
yooy=
Wy=7)="5y M1
Jp-21=S8y
~2p=21
ye =10 ') or ~10.5 A
(¢) 1 unit=$ 300 000 /8
= $37 500 Ml
Sunits =537 500 x5
=$187 500 Al

4(a) . BC f
sin 78 = _]-8— ! e ;
BC =18x%sin78 I l
i i
BC =17.606656813cm I ‘
=17.6¢cm i A1 i
o] ZACE = 180° - 48° - 102° Ta
=30° !
C
i tan 48 = E ;
AB |
P I
b= E6066568]3 I
tan 4§
AB =15853105¢m !
|
- !
cos 78 = % !
CE i
BE =18 cos 78 ;
BE =13.742410cm i
Length of A€ = AB -8E ’
= 15.85309 - 3.74240 s
='12.110694cm i
=12.1cm {
S(a) Rx-D(x+5) B2 i
(b) 3., 6x !
2x -1 (x=1)(x+5) i
o 5 w6 i |
(x+8)(2x~1) } i
9x +15 i
% e D A
(x+5)(2x - 1) ! |
|
6(a) d =kt '
When t = 2, d = 100. !
100 = k(2)
k=50 g1 |
|
|
d= 50t 81 |
|
J
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-] (e

= 540°

{b) When t =5, d =50t
d =50(5) 81
=250
(c) When d =50,
d =50t
50 =50(s) i
=1
i) (~2=0)T +(1-5)? w1
Ja+16
= 4.47 units (3 5.F) Al
b - M1
" Grad = =t
B~{-2) Al
=2
(c) y=2x+5 B1
M1
| e -;- x7x4
i 81
= 14units
8(a) 8x + Sy = 204 81
(b) x+y=30 81
x+y=30 =~(1)
8x+5y=204 -(2) -
gl Sx+5y=150 =5(1)
(2)— 5(1), 3x =54
1 x=18 Al
.subx =18 into (1)
18+ y=30
y=12 A
9(a) Sum of int, £s = (5-2)x180° M1
Al

=1436cm? (to nearestcm’)

b o M1
o No.of sides = e
B1
=18 —_—
10(a)(i) 20+ 2x 81
(i) | 16+2x B1
(b) (2x+20)(16+2x) =472 M1
4(x* +10x+8x+80-118)=0 -
(x' +18x-38)=0
21 +18x-38=0
(c) -18+ /187 ~ 4(1)(-
_-18% /187 - 4(1)(-38) »
2
x=1908712 or x=-19.90871
=191 =~19.91 82
As the length cannot be negative x=-19.91 is rejected.
(d) 20+(2x 1.9087712) = 23.81742 m 81
=23.8m
11 M1
2 Volumeof the hemisphere = Z7r(9)"
S 5 Al
=486x cm’
(b) 1 3
486z+—3—fr(9) h=1836r M1
b= )83{6 - 486
~(9)?
3( )
h=50 81
(c) Let the slant height be / cm.
(=50 +9? sy
=50.803543)8
External curved surface area of cone
=7x9x50.803
=1436.43642
Al

Q0
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T(_ci) 20 cm? of water leaks In 1 second. M1
36 .
18367 em” of water leaks in 182(()’” =288s (3sig. fig.) Al
2@ | T J J Bl
‘F!{:um A
(a)(ii) a=17+5 B1,
i =22, B1
D=2245
=27
(a)(ii) Snt 2 Bl
(a)(iv) 502 matchsticks B1
b(r) 21 B1
8 4
h(il) 3 B1
g
B o

cn
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