
For 
::Xammcr's 7 (a) 

Use 

(b) 

8 Solve 

(a) 

(b) 

6 

Factorise 1- a 2 + 2ab- b2
• 

Given that - 6 $ x < 4_!._ and -1_!._$y$4, find the largest possible integer 
2 3 

value of (x + y)(x - y). 

Answer (a) 

(b) 

(3m + 3)2 = 9, where m < 0. 

2_t + .:_ = 15 - 2x 
12 3 4 

Answer (a) 

(b) 

[2] 

[l] 

[l] 

[2] 

for 
Examine 

Us• 
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7 

Ex~~~•r'$ 9 One interior angle of a n-sided polygon is 84°. For 
Ex.ami"' 

Use Use 

10 

(a) Write down the size of its exterior augle. 

The rest of the interior angles of the polygon are each equal to 136°. 

(b) Find n. 

(c) Given that (n - a) xl 80° is the sum of its interior angles, find the value of a. 

(a) 

(a) 

(b) 

(c) 

Simplify( 2x ~ ]_,, leaving your auswer as a positive index. 
3x 

(b) Solve the equation 27 2
x-J = 32 (3") 

Answer (a) 

(b) 

[l] 

(1) 

[1] 

[1] 

[2) 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper l: 
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The number of siblings that students in a class have is shown in the following table. 

Number of siblings 0 t 2 3 4 5 

Frequency 1 3 x 6 4 5 

(a) If there are 35 students in the class, calculate the mean number of siblings that 
the students have. 

(b) If the mode of the above distribution is 2, state the smallest possible value of x . 

(c) Given that the median is 3, write down the largest possible value of x . 

Answer (a) [1] 

(b) [l] 

(c) [t] 

I'• 
Exwn 

u 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper 
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miner's 
Use 

9 

The Lowest Common Multiple and the Highest Common Factor for two numbers, m 

andnare 23 x3 2 x7xll 2 and 2 2 x3xll respectively. 

(a) Find the value of m and of n given that 63 is a factor of n and not of m, m > n. 

(b) Hence, find the smallest integer k, such that mk is a perfect cube. 

Answer (a) m = ................ n = ... ... ... ... ... .... (2] 

(b) k = ... ... ... ... ... ... ... ... ... ... ... ... ... .... [1] 

For 
Examin1 

Use 
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t.mancr's 
Use 

3 

10 

A bag contains 3 green balls and 5 yellow balls. 

(a) Find the probability that a ball chosen at random from the bag is green, 

yellow or red. 

(b) Two balls are taken from the bag at random, without replacement. 

Find the probability that 

(i) the two balls taken are green, 

(ii) at least one ball taken is yellow. 

Answer 
(a) 

(b)(i) 

(b)(ii} 

[I] 

[1] 

[2] 

Exa. 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper 
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For 
1m1ner·s 
Use 4 

11 

The diagram shows a triangle ABC, with AB parallel to the x-axis. 

y 

A B 

Given that A is ( - 2, 2), C is (7, -I 0) and the equation of the line BC is y = -2x + 4; 

(a) find the gradient of AC. 

(b) find the coordinates of point B. 

(c) A point Dis added to the diagram to form a trapezium A BCD of area 60 units2
. 

Find. 
(i) the x-coordinate of D and 

(ii) the equation of the line that passes through D and parallel to AC. 

Answer (a) 

(b) 

(c)(i) 

(c)(U) 

[l] 

[I] 

(I] 

[2] 
TKGS Preliminary Exam 201 I 4016101 Mathematics Paper 
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12 

~~ner's 15 (a) Expand 3(5p-q)(q + 2s). 
:.Jse 

(b) 
3x-2 6-9x 

Simplify -- + . 
2x-6 x2 -4x+3 

Answer (a) 

(b) 

TKGS Preliminary Exam 2011 

(J] 

(2] 

I 
E~ar 

l 

4016101 Mathematics Paper 

trendyline



For 
Ex•mincr's 

Use 

16 

13 

In a class of 40 international students, 23 students speak English, 8 students speak 
German and 12 students speak French. 1t is given that 

e = {students m the class}, 
E = {students who speak English}, 
F = {students who speak French}, 
G = {students who speak German}. 

(a) Based on the Venn Diagram below and given that n( (Fu E)
1

) = 10, find the 

number of students who can speak only French or only English, but not both. 

F 
G 

0 
(b) Express in set language the following statement: 

Not all students who speak French speak English. 

(c) Express in word the following set language : 

GcE 

Answer (a) 

(b) 

[2) 

[I] 

(c) ......... ..... ................ ..................................................................... [I] 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper 
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uminer's 17 

Use 

14 

In the diagram, three points A, Band Care shown below. 

(a) 
(b) 

(c) 

Measure and write down the reflex LABC. 
Construct a suitable line such that the points on the line are equidistant 
from the lines AB and BC. 
The point Dis such that A, B, C and D form vertices of a rhombus. 
Construct a possible position of D. 

Answer (a), (b) and (c): 

B 

A 

c 

(a) 

(1) 

[2] 

[l] 

Fe 
E~am 

U: 
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For 
laminer's 

Use 18 (a) 

(b) 

15 

The minimum turning point of a quadratic curve is (1, -4). Write down the 

equation of the curve in the form y = ax 2 +bx+ c where a, b, c, are integers 

and the coefficient of x 2 is l. 

Answer (a) ....................................... [2] 

Sketch the graph of 18(a) on 
the grid provided. 
Indicate clearly where it cuts the 
axes. 

y 

[2] 

For 
E1<nmim 

Use 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper l • 
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n1nu's 19 
Jsc 

16 

In the diagram below, A, B, C and Dare points on the circumference of the 
circle. AEC and DEB are straight lines. 

It is also given that AE = 4 cm, BC= 3 cm and AD = 9 cm. 

(a) 
(b) 

Show that MED and MJEC are similar. 
Find the length of BE. 

Answer (b) 

[2] 

[2] 

for 
Examiner's 

Use 
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Use 21 

18 

The diagram below shows the speed-time graph of a particle moving for the first 30 
seconds. 

Speed (mis) 
w 

0 10 15 30 Time( seconds) 

(a) Given that the distance the particle covered for the last 15 seconds is 
75 m, find the value of w. 

(b) Find the speed of the particle at 17 s. 

(c) On the axis below, sketch the distance-time graph of the particle's movement. 

Distance 
(m) 

0 15 

(2] 

30 Time( seconds) 

( d) Calculate the average speed, in km/h , of the panic le, for the first 30 seconds. 

Answer 
(a) 

(b) 

(d) 

[l] 

(1] 

[I] 

For 
EK.amine.r's 

Use 
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For 22 
miner'• 
Use 

(a) 

19 

At 'QuickPrint' shop, the cost, C, in cents, of printing postcards consists of 
a fixed charge of $1.00 and a charge of 6 cents per card. 

(i) Write an equation to determine the cost, in cents, for printing n cards. 

(ii) Draw and label the graph of the above equation on the grid below. [1) 

(iii) Explain what the gradient of this line represents. 

(b) At 'SuperPrint' shop, there is no fixed charge and it costs 10 cents to print a 
card. 
(i) On the same grid below, draw another graph to represent the above 

information. [ 1] 

(ii) State the range of values of n for which it will be cheaper to print cards 
at 'Quic.k.Print'shop. 

c. 
cents 

400 

300 

200 

100 

0 10 20 30 40 
n 

Answer 
(ai) (1) 

(a)(iii) .. .. . . ... ...... ...... .. .. . . . . ....... .. .... ... .. . ... . . .. . ........ .. ... ......... ........... ... [l) 

(b)(ii) [I] 

E><m 
1 

TKGS Preliminary Exam 2011 4016101 Mathematics Paper 
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for 
E · ·~rnmer's 

Use 

23 

(a) 

(b) 

20 

The diagram shows the cumulative frequency of the marks scored by 200 students in 
the exams. 

~ 
~ 160 -l-'-~·-------1-~~+--~-+-~-...~~--~-1-~--;-~~1-"----t 
e 
>< 

l ... 
0 

0 

-+ 
••• i .... . -
i + ~ 

I 
t I 

20 40 60 80 

Complete the grouped frequency table based on the graph above. 

Marks (x) 0-20 

Number of students 6 

the graph, estimate Using 
(i) the interquartile range, and 

20-40 40-60 60-80 

100 marks 

80-100 

(I] 

(ii) the minimum mark needed to obtain a distinction, if only 20% of the students 
attained a distinction for the exams. 

( c ) Calculate the mean and standard deviation. 

Answer 
(b)(i) [I] 

(b)(ii} [l] 

(c) Mean = ............ , SD= . . .. . . . .. . . . (2) 
END OF PAPER 

Fo 
Ex.amil 

Us-
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TKGS PRELIMINARY EXAM 2011 MA Pl SUGGESTED ANSWER KEYS 

la 7 (correct to I sig fig} 
lb 

533
1 
% 

3 

2a 170.665 - x 0.07 = $11.17 (to 2 d p) 
1.07 

2b 170.665 -11.165 
- xl=$145 

1.10 
3a 2n 
3b n2 +1 
4a 632.8 nm 
,ib )/ = k, where k is a cons tan/ 

let original frequency be /. 

:. new fi"equency=3 .5 f 
A. =_L -

632.8 3.5/ 
A.= l 80.8nm 
(or l.808 XI 02 

nm) 
Sa n-40 000 
Sb Map : actual 

= (S emf : (2 km)2 

3 
Map area= - X 25 .. 18.75 cm2 

4 
6a HH-12) 22°C 
6b 440 

Height~ - x(l0-(-5)] 
22 

= 300 m 
?a l -a2 +2ab-b2 

= 1-{a2 -2ab+b2
) 

= l-(a-b) 2 

= (l + a-b x1 - a+ b) 

7b (x+y)(x-y) 
= x2 _ y2 

= (-6)1 -(0)2 

=36 
Sa (3m+3) 2 =9 

3m = 3 - 3 or 3m = -3 - 3 
m - 0 (rej) or m=-2 

:.m=-2 

TKGS Preltmmary Exam 2011 4016101 MathematicsPaper 146 
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8b 1 x l5-2x 
2-+-=---

12 3 4 
25 + 4x = 45 - 6x 

x=2 

9a 96° 

9b 96° +(n-1X1so0 -136°)= 360° 

9c a-2 

IOa l 9 9 - xl 3 
-x 2 = -x 
4 4 

I Ob 3 3(2>'-t) = 3 2+.r 

Comparing powers. 

6x-3 • 2+x 
x=I 

Ila x= 16 

n-7 

3 + 2(16)+ 3(6)+ 16+ 25 
:. Mean= 

25 
- 2.69 (to 3 s.O 

lib x- 7 

I le x JO 

l2a m=23 X3Xll 2 

12b 

13a 

13bi 

13bii 

147 

:. m = 2904 

n=22 x3 2 x7xll 

: . n 2772 
For mk to be a perfect cube, 

m=23 x3x11 2 

:.k =32 x ll 

k 99 

3 2 
P(2 balls taken arc green)= 8 X 7 

3 
=-

28 
3 5 - 5 4 

"Y(afleast rball 1s yellow)= 8 X 7 X :.l + 8 X 7 
25 

=-
28 

OR 
P(at least I ball is yellow) 
=I - P( none of the balls are yellow) 

= t-(~x~) 
25 

=-
28 

TKGS Preliminary Exam 2011 
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23 
14a gradient 

I -10-2 
=--

7+2 
-4 1 

=-or-I-
3 3 

14b 8( I, 2) 

14ci I 
60=-(3+/)xl0./=9 

2 
x-coordinate is 0. 

14cii -4 

I 

y = -x + c. sub (0. -/ 0) 
3 

-4 
x-10 or3y+4x+30=0 y= 

3 
15a 15pq +30ps-3q 2 -6qs I 
15bii 3x-2 (x-3)(x-1) 

x 
2(x - 3) 3(2 - 3x) 

-(x-1) 
=-

6 
J 

=-(1-x) 
6 

16a Lei x be 1hc no of sludents who speak bolh English nnd French. 
12-x + x + 8+15 - x = 30 
r-5 
therefore no. of students who can speak onlv one lan1tuaRe = 7 + 10 = 17 

16b FnE,;;F 
16c All studcnls who speak German nlso speak English. I 
17a 298°± JO 
17b Sec diagram below. 
17c Sec diagram below 
18a y = (x-1)2-4 . 

- x2 -2x-3 
' y • (t - J)l.J ... 

18b y-intcrccpt (0, - 3) 
x-intcrcept (-1, 0) and (3, 0) 
Minimum turning poinl (I, -4) I 

' ' I 

I . I . ' I /1 ' I 

(-1, 0) 
. (3,0) 

\ 
' ' I ' ' J I 

I I 
I 

1 19a LAED = LBEC (vertically opposite Ls} .\ 
I 
I 

' 
LADE = LBCE (Ls of the rnme segment) 

~ 

(I, -4) 
LEAD= LEBC (Ls of the same segment) 

. . MED and MEC are similar . 
I 

TKGS Preliminary Exam WI I 4016101 Mathematics Paper 1 • 
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24 
: 19b BE BC - = -

AE AD 
3 

BE=-x4 
9 
l 

=l-cm 
I 3 

::?Oa Correctly label Q (2, 3). 

20b .J8 
20c 

OC=(2.5) 
I 2.5 
pod -AB=2y-x 

21a JO mis 
21b Let the speed of the particle be v mis. 

10-v 10 --= -
2 15 

2 
v=8-mls 

3 
I 21c Sec Graph. 

2ld 19.2 km h-1 

22ai C= 100+ 6n 

22aiii Gradient represent the rate at which the cost 1s increasing. 

22bii n >25 

I 23a 46,98,46,4 

23bi 20-21 marks 

23bii 62 marks 

23c Mean = 49.6 marks, SD = 16.2 (to 3 s.f) 

trendyline
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2 The table below shows the petrol prices ($) per litre for a particular grade of petrol 
ffi db 3 l o ere 1y petro stat10ns. 
Station A B c 
Price per litre 2.040 1.938 2.035 
($/litre) 

(a) Represent the prices by a 3xl matrix D. (1] 

Let E = 1001 where I is a 3x3 identity matrix. 

(b) Find ED. 
What do the elements in ED represent? [3] 

Peter purchased $50, $80 and $60 worth of petrol from station A, B and C respectively. 

1 

2.040 

(c) Evaluate (50 80 60 
1 --

1.938 
and describe what the matrix multiplication represents. 

1 

2.035 
[2] 

(d) Station A gives a 14% discount on its petrol price when paid with a bank's credit 
card. Calculate the amount of petrol, in litres that can be purchased now with $50. [2] 

L TKGS Secondary 4 Preliminary Examination 2011 4016102 Mathematics 
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3 A soda drink manufacturing company packs 8 cylindrical cans of soda in a crate as shown in 
the diagram. Each cylinder has a radius of 6 cm and a height of 15 cm. 

(a) Calculate 

(i) 

(ii) 

the dimension of the crate required to contain the 8 cylindrical cans, 

the amount of empty space in the crate that is not occupied by the cylindrical 
cans. 

The company decides to manufacture the soda in the form of smaller similar cylindrical cans 
with radius x cm and height y cm instead. The volume of one such cylinder is I 000 cm 3. 

(b) Find 

(i) the total volume, in m', for 2900 such cylindrical cans, 

(ii) x, 

(iii) y. 

(1) 

[2] 

[I] 

[2] 

[2] 

trendyline



4 (a) Consider the following sequence 

Line I 

Line 2 

Line 3 

I 3 l+l--=-
2 lx2 

I l 7 l+---=--2 3 2x3 

1 I 13 l+---=--3 4 3x4 

6 

(i) Write down Line 4 and 5 of the sequence. 

(ii) Express the n'h line of the sequence in a similar pattern. 

(iii) Hence, show that 

(_3 -1) + (-7 -1) + (_!1_- 1) + ... + (~ -1) + (~ -1) + (_2!_-1) 
Ix2 2x3 3x4 7x8 8x9 9x10 

9 

10 

[ 1] 

(1] 

[2] 

trendyline



4 (b) A board game comprises a six-sided fair die, numbered 1, 2, 3, 5, 7 and 11 and a grid 
of triangles, as shown in the diagram below. 

In a game, a button is placed on triangle X (starting point) and the players throw the 
die twice and add the two numbers obtained. 

(i) Draw a possibility diagram to show all the possible sums of throwing the die 
twice. 

If the sum of the two numbers is an even number, the button is moved two triangles 
in an anti-clockwise manner. 

If the sum of the two numbers is an odd number, the button is moved one triangle in 
a clockwise manner. 

(ii) Find the probability that the sum of the two numbers is an even number. 

The die is thrown 4 times. 

(iii) Find, as a fraction in its simplest form. the probability that the button finishes 

[2) 

[1] 

at Q. [I] 

(iv) Find the probability that the button finishes at R. [ l] 

TKGS Secondary 4 Preliminary Examination 2011 
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5 (a) (i) 

(ii) 

8 

Express as a single fraction in its simplest form 
x 3-x 

5 7 

H l th . 1· . 1 x 3 - x 2 ence, so ve e mequa 1ttes - $ - - --< . 
5 7 

Represent your solution clearly on a number line. 

(b) It is given thaty = 2(x2 -2x +4.5). 

[2] 

[3] 

(i) Express y = 2(x2 -2x + 4.5) in the form y = 2(x-h)2 + k where h and k are [2] 

integers. 

(ii) Write down the value of x for which the minimum value of y will occur. [1] 

(iii) Make x the subject of y. [2] 

trendyline
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6 (a) In June 2011, the price of a car was $56 000. Over the next two months, the price 
increased by 25% and then decreased by 15%. Mr Tan, a potential car owner, said 
that the overall increase in the price of the car was l 0%. Do you agree with Mr [2] 
Tan? Justify your answer. 

(b) Mr Goh bought a sports car from a car dealer. He made a down payment of 40% of 
the selling price and paid the remaining amount by taking up a monthly instalment 
payment scheme jointly offered by Bank A and Bank B: 

From Payment Scheme 

Simple interest of 3% per 
50% of sum borrowed Bank A 

annum for 3 years 

Compound interest of2.4% per 

50% of sum borrowed BankB annum compounded monthly 

for 3 years 

Given that Mr Goh made a down payment of S$4 l 832, 

(i) Write down the loan amount taken from each bank. 

(ii) calculate his monthly instalment payable to Bank A and Bank B 

respectively. 

After 3 years, Mr Goh sold his sports car to a Swiss friend at a loss of 15% of the 

price he paid for it. The price he paid for includes the interests paid to the banks. 

[2] 

[4] 

(iii) Find his selling price. [2] 

(iv) Given that he received 56 900 CHF (Swiss Franc), calculate the rate of [I] 

exchange, in Swiss Franc (CHF) to one Singapore dollar (S$), giving your 

answer correct to the nearest cent. 

trendyline
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7 ABCD is a trapezium. AB= 18 cm, DC= 8 cm, AD= BC and the circle touches all the 
sides of the trapezium. 

A 18 cm B 

(a) Find the length of BC. 
Write down clearly, a property of circle used to find the length of BC. 

(b) Show that the height of the trapezium is 12 cm. 

(c) XW and XY are two chords of the circle as shown below. XY = 7.2 cm. 
WY is the height of the trapezium. 

A 

Find 

(i) .LXWY in radians, 

(ii) the minor arc length XZY, 

(iii) the area of the shaded segment. 

(2) 

[2) 

[2] 

[2] 

[3) 

TKGS Secondary 4 Preliminary Examination 201 I 4016102 Mathematics 
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8 In the diagram, J, Sand B represent three islands near a country. 
JS= 4000 m, SB = 2600 m, JB = 6150 m. 
The bearing of B from Sis 155°. LJSB is an obtuse angle. 

J 

B 

(a) Find LSJB. 

(b) Calculate the bearing of B from J. 

(c) The angle of elevation from B to the top of a tower at Sis 53°. 
Find the height of the tower. 

(d) A boat sails directly from J to B. It moves at an average speed of 43.2 km/h. 

Calculate 

(i) its shortest distance to S; 

(ii) the time taken for it to reach B, correct to the nearest minutes. 

[2] 

(4] 

[2] 

[2] 

[2] 

trendyline
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9 In a factory, a frustum-shaped iron pail, of height 9 cm and radii 1 cm and 4 cm, was made by 
cutting out a right circular cone from a larger right circular cone. 
Diagram I shows the frustum-shaped iron pail. 

Diagram I 
(a) Find 

(i) the height of the cone that was cut off, 

(ii) the volume of the pail, leaving your answer in terms of 1t. 

(b) The pail is filled with waste liquid to a depth of 6 cm and spherical ball bearings of 
diameter 4 mm are dropped into the pail. 

(i) Show that the amount of waste liquid in the pail is 26;r crn3
. 

(ii) Hence, determine the least number of ball bearings needed for the waste liquid 

[2] 

[2] 

[2] 

to overflow. [2] 

(c) Another way of making the iron pail is by joining the edges AB to DC of an iron 
sheet, as shown in Diagram II. 

To protect the pail from rusting, a layer of paint is 
coated over the entire exterior surface of the pail 
(including the base). 

(i) Show that the length of OC and OD are JlO 
and 4M cm respectively. [2] 

(ii) Given that 0.8 m/ of paint can coat a surface area 

of l cm2
, determine the amount of paint, correct 

to the nearest ml, required to coat the entire 

exterior surface of the pail. [2] 

TKGS Secondary 4 Preliminary Examination 201 I 
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10 Answer the whole of this question on a sheet of graph paper . 

The table below gives some values of x and the corresponding values of y, where 
2400 

y= 10+ -

x 
y 

100 
34 

200 
22 

300 
18 

. x 

400 
16 

600 
14 

(a) Calculate the value of y when xis 700. 

700 800 I 200 
13 12 

(b) Using a scale of 2 cm to 200 units, draw a horizontal x-axis for 0s;xs;1200 . 
Using a scale of 2 cm to 5 units, draw a vertical y-axis for 0 s; y s; 40. 

[I] 

On your axes, plot the points given in the table and join them with a smooth curve. [3] 

(c) Use your graph to estimate 

(i) 

(ii) 

(d) (i) 

(ii) 

the value of x when y is 30. 

the gradient of the curve at x = 220 by drawing a tangent. 

x 
On the same axes, draw the graph of y = 25 - - for 0 $ x s; 1200 . 

60 

The values of x where the two graphs intersect are the solutions of the 

equation Ax2 
- 900x + B = 0. Find the value of A and of B. 

End of Paper 2 

[l] 

[2] 

[2] 

[2] 

TKGS Secondary 4 Preltminary Examination 201 I 4016102 Mathematics 
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TKGS PRELIMINARY EXAM 2011 SUGGESTED ANSWER KEY FOR MA P2 

l (a) 120 -
x 

(b) 232 --
2x+8 

(c) ~=120 _2.75 
2x+8 x 
232x = (2x + 8)(120-2.75x) 

232x = 240x - 5.5x2 + 960- 22x 

5.5x2 + I4x-960 = 0 

l lx2 + 28x- 1920 = 0 
(d) -28 ± ~28 2 -4(11)(-1920) 

x= 
2(11) 

x = 12 or -14.5(3s/) 
(e) 232 

2(12) + 8 
=$7.25 

2 (a) (2MO] 
1.938 

2.035 

(b) 

( 2M] 193.8 

203.5 

The elements represent the amount payable in each 
station for 100 litres of petrol. 

(c) (95.3) 
The matrix represents the total amount of petrol in 
litres pu:chased by Peter from the 3 stations. 

(d) = 28.5 litres 
3 (ai) 48 cmx24 cmx15cm 

(aii) Amount of empty space 
= 48x24x15-8(1t)(6)2(15) 
= 3710 cmJ,(to 3 s.f) 

(bi) 2.9 mJ 
(bii) r,! x = = 5.031 = 5.03 (to 3 s.f) 

(biii) 
y=.::x15= 

5
·
031

xt5 
6 6 

y = 12.57698 .. 

y = 12.6 

TKGS Secondary 4 Preliminary Examination 2011 4016102 Mathematics 
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4 (ai) . I 1 21 
Lme4: l+---=--

4 5 4x5 
. 1 I 31 

Lme 5 : 1 +- - - = --
5 6 5x6 

(aii) L. 1 1 l n 2 +n+l 
men: +----= 

n n+l nx(n+I) 

111111 l l I 
( aiii) 1--+---+---+---+ ..... +---

2 2 3 3 4 4 5 9 10 
I = 1--

10 
4 (bi) Possibility Diagram to show the sum of a die thrown 

twice. 

+ 1 2 3 5 
l 2 3 4 6 
2 3 4 5 7 
3 4 5 6 8 
5 6 7 8 10 
7 8 9 10 12 
11 12 13 14 16 

. 26 13 
(bii) P(sum 1s even) = - = -

36 18 
(biii) 65 -

162 
biv) P(at R) = 0 

5 (ai) x 3-x ----
5 7 

_ 7x-5(3-x) 

35 
12x-15 

= 
35 

(aii) x 3-x 
-1$----<2 

5 7 . 
-35$12x-15 and l 2x -15 < 70 

2 
x~-l-

1 
x<?-

3 12 

2 l 
:.-l-$x<7-

3 12 
(bi) y = 2[(x-1)2 -1+4.5) 

= 2(x-1)2 + 7 
(bii) The minimum value occurs when x = 1. 
(biii) y-7 =(x-1)2 

2 
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H 

11 
12 
13 
14 
16 
18 
22 
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x=±~Y~7 +1 
6 (a) Disagree with Mr Tan. 

Or (1.25 x 0.85-1) x 100% = 6.25% 

(bi) $31374 

(bii) $949.94 (cor to 2 dp) 

$936.49 (to 2 d p) 

(biii) Selling price = 
0.85 [41832+36(949.935 + 936.4947)] 

= $93281.95 

(biv) 0.61 CHF (nearest cents) 

7 (a) BC = 4 + 9 = 13 cm (tangent from external point) 

(b) Height= ~132 -(9-4)2 =12cm(PythagorasTheorem)(Shown) 

(ci) LWXY = 90° (rt angle in semicircle) 

. LXWY 7·2 
sm =-

12 

LXWY = 0.6435 rad 

(cii) Let the centre be 0. 

LYOX = 0.6435x2 = 1.287 rad (Lat centre= 2 Lat circumference) 

length of arc xzy = 6 x 1.287 = 7. 72 cm 

( ciii) 16.1 cmi ( 3 s.f) 

8 (a) - 1255 
LSJB = cos 1 

(--) = 16.95° = 17 .0° ( I dp) or 0.296 rad. 
1312 

(b) BearingofB fromJ= 111.40+ 16.95= 128.4° ( 1 dp) 

(c) h 
tan 53°= --

2600 

Height= 2600 tan 53° 

= 3450 m (3 sf) 

(di) 1170 mz(to 3 sf) 

(dii) 9 min ( nearest min) 

9 (ai) Let the height of the cone that was cut off be x cm. 
l x 
-=--
4 x+9 
:. x= 3 
Height of the cone that was cut off is 3 cm. 

6 3 TKGS Secondary 4 Preliminary Examination 2011 4016102 Mathematics 
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(aii) Height of the larger cone = 3 + 9 = 12 cm 

. 1()2 1()2 Volume of pail= -n 4 x12--n 1 x3 
3 3 

=637r=l98 cm2 (to 3 s.f.) 

b(i) Let the new radius be y cm. 
3 l 
-=-
9 y 

:.y=3 
Amount of waste liquid in pail 

= .!.n(3)2 x9-.!.n(l)2 x3 
3 3 

= 26Jr (shown) 

(bii) 
Least number of ball bearings needed= ~ 16

·
254 

-Ji(0.4f 
3 

= 433.59 ::::434 balls 

c(i) oc = J32;l = .J10 
OD= .J122 +42 = 4./10 (shown) 

c(ii) 122 ml (to nearest ml) 

10 (a) x = 13.4 
(ci) 12.0 
(cii) - 0.06 accept = 0.0587 [ ± 0.005] 
(dii) x2 -900x+14400 = 0 

A = 1, B = 14400 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

VICI OIUA ~(.'I JOO! 20 I I 

2 

Mathematica/ Formulae 

Total amount = P(l +-2:._)n 
100 

Curved surface area of a cone = nrl 

Surface area of a sphere = 4nr2 

Volume of a cone= .!,.r2h 
3 

4 
Volume of a sphere = -nr3 

3 

Area of triangle ABC= .!_ ab sin C 
2 

Arc length = rB, where B is in radians 

Sector area = ~ r20, where () is in radians 
2 

a b c 
--=--=--
sin A sinB sinC 

a 2 = b2 + c2 
- 2bccosA 

Mean = 'f.Jx. 
If 

Standard deviation = Ifx2 ('i.fx)2 

--- --
L.! If 

\ l/4f'2WM/ ! 

4 
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1 
311003 - 26 x 311000 +I 

Evaluate 
11001 3 + 3 

Answer ... ......................................... l2] 

2 Light travels 1 metre in 3.3 nanoseconds. How far will it travel in 11.55 picoseconds? 
Express your ans~er in standard form. 

3 Factorise complete I) 2a2 .!_( b - a )2 
• 

.2. 

Answer ...................................... . m (2) 

Answer· ........ ............... .. . :-................ (2 J 

4 (a) Joseph sets off from his home to the Botanic Gardens in a taxi at 16 31 . Due to a 
traffic jam, he did not manage to reach Botanic Gardens until 18 09. Calculate the 
time taken, in hours, for Joseph to reach the Botanic Gardens. Give your answer in 
exact form. 

Answer(a) ......... .... -.. ... .. hours [I} 

(b) Find the distance, in kilometres, between his home and the Botanic Gardens if the 
taxi Joseph took. travelled at an average speed of 40 km/h. 

Annver (b) ...... ....................... . km [ 11 
-- - - - ------------- --- -----

5 The ratio of a man's expenditure to his savings is 2 : l. If his expenditure is reduced by 
25% and his savings is increased by 25%, what is the new ratio of his expenditure to his 
savings? 

Answer .. ............ ....... . .. .. ...... 121 

Vl\IOl<IA S1"HOOl 201 I I 1/4P2/EMl l 
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6 Given that - 3 ~ x !>: -1 and 2 ~ y 5 5 , find the 

(a) largest possible value of .l, 
x 

x2 + y2 
(b) smallest possible value of _ __:;__ 

y 

Answer(a) ......... . .................... [ 1] 

Answer (b) ...................................... [I) 

7 Written as the product of its prime factors, 480 = 2 s x 3 x 5 , 576 = 26 x 3 2 and 

112 =2~x7 . 

(a) Find the lowest common multiple of 480. 576andl12. 

An~wer (a) ..... .............. .. ... ......... [I] 

(b) Find the smallest positive integer /1 for which 480n is a muluple of 576. 

Answer(b) n :::: ...................... .......... [I] 

8 Study the following sequence. The integers from row I to 5 are consecutive even numbers 

Row Integers No. of even I Total in a row Average in a row I 
numbers (7) (A) 

(N) 

l 2 I 2 2 
2 4 6 2 ' 10 5 
3 8 10 12 3 30 JO ,__ 
4 14 16 18 20 4 I 68 q___ 
5 22 24 26 28 30 5 ' p 26 . ·-'--------

(a) Write down the value ofp and of CJ. 

Answer(a)p 'q = .... JI I 

(b) Write down a fonnula connecting N and T. 

'1t1swer (b) ..... . . . Pl 

VI( l ORl1\ SCllOOL 2011 1 l/4P2/EM/l 
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5 

9 The temperature at the top of a mountain, of height 4000 m is -q °C. The temperature at 

sea level is p °C where p and q are positive integers. Assuming that the temperature 
changes uniformly with height, write down an expression, in tenns of p and of q for the 

(a) difference between the two temperatures, 

Answer (a) .............................. ° C [I] 

(b) temperature at a height of 1600 m. 

Answer (b) .............................. ° C [2) 

10 The coordinates of points A, Band Care ( 2, -1), ( 4, 1) and ( 5, a) respectively. 

(a) [f A, Band Care collinear, find the value of a. 

Answer(a)a== ............................. (!] 

(b) Find the equation of the line passing through B which is parallel to the line 
2x=44-y. 

Answer (b) ...................................... f 1] 

VICTORIA SCHOOL 2011 I 1/4P21EM/I trendyline
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11 The diagram shows the major sector of a circle, 
centre B and radius 15 cm. The reflex angle 
ABC = 216°. A cone is formed by joining AB and 
BC together. 

Calculate the 

(a) radius of the cone, 

(b) height of the cone. 

12 c = {x : x is an integer and 1<x::;20} 
A = {x: x is a prime number} 
B = {x: x is an odd number} 
C = {x: x is a factor of 20} 

List the elements in 

(a) Ar1C, 

(b) (AvC)'nB. 

13 ABCDEF is a regular hexagon with centre 0. 

Calculate the 

(a) sum of the interior angles of the hexagon, 

15 c 

A 

Answer (a) ................................. cm (2) 

Answer (b) ................................ cm [ 1] 

Answer (a) ....................................... [ 1) 

Answer (b) ....................................... [2) 

Answer (a) .. ................... . ........... (1] 

(b) size of one of the exterior angles of the hexagon, 

Answer (b) ......................................... [1 ) 

(c) reflex angle AOC. 

Answer(c) ........................ ......... ........ (1] 

VICTORIA SCllOOL 2011 11141'2/EM/I 
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14 In the figure, mis parallel to PS and ZR and PH is parallel to RS. Angle PHT = 136° and 
angle PZR = 124°. 

H T 

Calculate z R 

" (a) HPZ, 

" Answer (a) HPZ = ....................... [2] 

,, 
(b) PSR. 

" 
Answer (b) PSR = ........................ [I) 

" 15 B lies on AC such that BC= CD. Angle ADC= 90°, BC = 5 cm and tan DCB = 2.4. 

Find the exact value of 
D 

(a) AD, 

A B 5 c 

Answer (a) ................................. cm [2] 

" (b) cos DCB . 

Answer (b) .......... ~ . .. .. . ... f2] 

V !Cl ORI/\ SCI IOOL 20 11 l l/4P2/F.M/ l 
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16 (a) 

(b) 

Solve <240 Iy+' = 3432.r 

7 

8 

Answer (a) x = ...... : ........................ [2] 

Simplify 
2a b c 2a . . . . . . 

( 
2 3 -S )-2 ( ~ ) 

5 
+ Sb-lcs , leaving your answer m pos1t1ve md1ces. 

4m ~er (h>.. ......... . ................ [2] 

17 ". survey was done to find the average number of hours each student in a class spcn 
surfing on Facebook per day. The results are sho,.,n in the table below. 

'-
N- um_b_er_o_r_h_o_u_rs __ ___.._'__.__2___.._3__._ 49_ I 45 I n3 Number of children 6 8 x . . IJ 

(a) If the average number of hours each student spent surfing on Facebook per dn\ is 
3.15 hours. find x 

Answer (a) x - . (2) 

(u) If the mode is 4. find th'- grcatl!st possible value o l .c 

r1nrner (h) x =- •• .••..•... ••• ••• • • •. [ 1 J 

(c) If the median number of hours each student spent on surfing Face book is 4. fin<l the 
possible values oft. 

1111.IW('f" (c) X -:-. , , , 
.f{ '(II IA\(IHJOI LOii 11 /'11'.!./l.;\1/i 

10 
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18 Mrs Tan will either cook food or bake a cake for her family during the weekend. The 

19 

probability that she cooks food is i. If she cooks food for her family, the probability that 
5 

she will overcook her food is ~ . If she bakes a cake, the probability that she will bum the 
8 

ak 
. I 

C e IS-. 
IO 

(a) Complete the tree diagram below. [2] 

Answer(a) 

Will overcook food 

Cooks food 

Will not overcook food 

Wi 11 burn cake 

Bakes cake 

Will not bum cake 

(b) Find the probability that she will not bum the cake or overcook the food during the 
weekend. 

(a) Solve the inequality 2 - x ~ 3 
- x < x + 3 . 
2 

Answer (b) ............................ .. ....... [2] 

Answer (a) .............. ............. ........... [2J 

(b) A fruit seller bought a box of 142 apples for $35.50. lfhc sells each apple for $0.44. 
what is the least number of apples that he must sell in order lo make a pro fit of not 
less than $12? 

Answer (b) ........... .............. apples [2) 

VICTORIA SCHOOL 2011 I 1/4P2!EM/I 

trendyline



10 

20 (a) Express -x2 +6x- 15 in the form lc-(x-h)2
• 

Answer (a) ..................................... [2] 

(b) Hence, sketch the graph of y = - x2 + 6x -15 . 

Answer (b) 
y 

0 x 

[2] 

21 (a) y is inversely proportional to~. It is known that y - 6 for a particular value of x. 
Find the new value of y when this value of x is increased by 300%. 

Answer (a) new y = ....................... [2] 

(b) If Amos and Ben work together, they can complete a job in 12 days. Ben talces 5 days 

to complete _!_ of the job alone. How many days will Amos take to complete the job 
6 

alone? 

Answer (b) ............... ..... days f31 

VICTOR!/\ SC 11001, 2U 11 I J/4P2/EM/l 
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22 The table below shows the number of cupcakes and muffins sold by two shops, shop A 
and shopB. 

Shop A ShopB 

Cupcakes 150 139 

Muffins 147 143 

It costs $0.10 and $0.15 to bake a cupcake and a muffin respectively. Each cupcake was 
then sold for $0.75 while each muffm was sold for $0.85. 

(a) Write down a 2 x 2 matrix, Q, to represent the number of pastries sold by both shops. 

Answer (a) . ................................. [ 1) 

(
0.10] (0.75) It is given that P = and R = . 
0.15 0.85 

(b) Calculate Q(R - P). 

Answer (b) ...................................... [2] 

(c) Explain what your answer to (b) represents. 

Answer (c) ............................................................................................................................ . 

............... ... . ............. ..... -···· ................................................................. [ l] 

VICTOR!'\ \Cl 1001. 211 l I 
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23 In the diagram, ABCD is a parallelogram. AE, DE and BD are straight lines where AE 
intersects BD at X and BC at Y respectively. AD = 6 cm and BY = 2 cm. 

A B 

D c E 

(a) Show that triangles ABY and EDA are similar. 

Answer (a) ... .................................... ............. . 

.. .... .................................................... ....................................... ...................... [2] 

(b) Find 

(i) 

(ii) 

EY 
EA ' 

Area of!:. BEY 
Area of !:. CEY ' 

Area of~ BEY 
(iii) 

Arca ofAYCD 

VICI 0 1{1/\ SCllUOL :W 11 

Answer (b)(i) ........................... [ I ] 

Answer (b)(iz) ............................... [ I] 

1lm111er (h)(iii) 121 
1 l /41'21EM/ I trendyline
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24 TA and TB are tangents to a circle centre 0 and radius r cm. AT produced meets OB 
produced at W. Given that BW= 12 cm and TW= 13 cm. 

0 r B 12 w 

(a) Write down the length of TA. 

Answer (a) .................. ............ . cm [2) 

(b) Calculate the value of r. 

Answer (b) ............ .................. cm [2] 

(c) Calculate the perimeter of the shaded region ATB. 

Answer (c) .............................. cm [2] 

(d) Calculate the area of the shaded region ATB. 

Answer (d) .............................. cm
2 

[2] 

End of Paper 

Tl11s document 1s 111tended for mternal circulation m l'tctoria School only No part of 1/11s document may be reproduced, stored in a retrieval 
system or transmuted m an) form or l>y any mi!ans, electromc. mechamcul µhotocopymg or othern 1se, wtthout the pri11r perm1ss111n of the 
Victoria School Jnrerna/ Exams Com111 111ee 
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14 
1 1 15(a) 12cm 

-
3 

2 3.5xl0-3 m l 5(b) 5 -
13 

3 l 16(a) 1.5 
-(3a-b)(a+b) 
2 

4(a) 
1!2.hrs 

16(b) 125b4c15 

30 8 
4(b) 

65.!. km 
17(a) 10 

3 
5 6:5 l 7(b) 8 
6(a) 2 l 7(c) Oor 1 --

3 
6(b) 

2.!. 
18(b) 17 

-
2 25 

7(a) 20160 19(a) x~ I 

7(b) 6 19(b) 108 apples 
8(a) p = 130, q = 17 20(a) - 6 -(x-3)2 

8(b) T =N3 +N 20(b) I 

l 

0 ' . 
·6 

. 
·IS 1"\ 

I \ I 

9(a) p+q oc 2 l(a) newy=3 

9(b) 3 2 2l(b) 20 days 
-p--q 
5 5 

lO(a) a=2 22(a) 
(150 147) 

Q = 139 143 

lO(b) y=-2x+9 22(b) (R-P) = (200.40) 
Q 190.45 

1 l(a) 9cm 22(c) It represents the profit earned by 
Shop A and B respectively from 
selling cupcakes and muffins. 

l l(b) 12cm 23(b)(i) 2 -
3 

12(a) {2,5} 23(b)(ii) I 
-

I 2 
12(b) (A u C)' n B = { 9, 15 ( 23(b )(iii) I 3. 

5 
13(a) 720 24(a) Scm 

13(b) 60' 24(b) 7.5 cm 

13(c) 240 24(c) 18.8 cm 

14(a) " 24(d) 4.43 cmi 
HPZ= 100 -

14(b) ~ I PSR =44" 

VICTORIA SCHOOL 2011 1 l/4P2/EM/1 16 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

VICTORIA SCHOOL 20 I I 

Mathematical Formulae 

Total amount= P(t +~)n 
100 

Curved surface area of a cone= ,u/ 

Surface area of a sphere = 4rrr2 

Volume of a cone 
t 2 
-Hr h 
3 

4 ' Volume of a sphere - -1n· 
3 

/\rca of triangle A RC ..!. absinC 
2 

Arc length= rD. where 0 is in radians 

Sector area= ..!.r2B, where 0 is in radians 
2 

a b c --=-----
sin A sin B sin C 

a 2 = b1 + c2 2bccos A 

Mean = l:fr: 
I.f 

I.jx/2 - ( ~ fifx )2 Standard deviation = L. L. 

1 l/4P2/EM/2 18 

trendyline



1 

3 

Answer all the questions. 

(a) It is given that T = 21' J x ~ y . Express yin terms of T, x, g and ". 

(b) 

(c) 

Solve the equation (E_-2) ( x + 1) = 17 . 
x-1 

Express as a single fraction in its simplest form :
1 

2 + b 
4b -a a-2b 

[2] 

[3] 

[3] 

2 (a) John decides to deposit $180 000 into a bank for 3 years. Orange Bank offers a special 
rate of 1.8% per annum simple interest for the first 3 years. Blue Bank also has a special 
package which offers interest compounded half yearly at 1.8% per annum. Calculate the 
total interest John would receive after 3 years if he deposits all his money into 

(i) Orange Bank, 

(ii) Blue Bank. 

(b) During the Great Singapore Sale, a table is sold at a 40% discount. A further 
reduction of 20% 1s given on the discounted price if a discount coupon is used. A 
customer buys a table using a discount coupon. Calculate the price she has to pay 

[1] 

[3] 

if the original price of the table is $360. [2] 

( c) The original price of a car is $70 500. A car can be bought under either one of the 
following schemes: 

Scheme A: Cash payment with a discount of 5%. 
Scheme B: Hire purchase terms of a cash deposit of25% followed by monthly 

instalments of $800 for 5 years 9 months. 

Calculate the difference in the amount paid under the two schemes. (3] 

trendyline
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4 

T s R 

In the diagram, PQT and RST are tangents to a circle, centre 0. Angle QTS = 66°, 
angle SAB = 33° and angle ACQ = 83°. 

Find 

(a) angle SQB, 

(b) angle BSR, 

(c) angle TOQ, 

(d) angleABQ, 

(e) angle CSO. 

4 The following table gives the Math marks obtained by l 00 students. 

[I] 

(I] 

[2] 

[2] 

[2} 

Math marks (x) 50 $ x < 60 60 Sx <70 70s x <80 80Sx <90 9os x < ioo I 
Number of 

28 14 18 28 12 I students 

(a) Calculate the 

(i) mean mark, [2] 

(ii) standard deviation. [2] 

(b) Two students are chosen at random. Find the probability that one of them 
obtained less than 70 marks and the other more than or equal to 90 marks. f2) 

VICTORIA SCHOOL 2011 I l/4P2/EM/2 
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S A group of x number of Victorians signed up for a computer course and shared the total 
cost of $2070 equally among themselves. 

6 

(a) Write down an expression, in terms of x, the amount each member of the group 
should pay. [1] 

One week before the start of the course, 6 students withdrew, but 3 new members signed 
up for it. The total cost now increased by $30. 

(b) Write down an expression, in terms of x, the amount each member of the group 
should now pay. [1] 

(c) If the cost per student was $37 more than what was originally expected, form an 
equation in x and show that it reduces to 3 7 x2 

- 14 lx - 6210 = 0 . [3] 

(d) Solvetheequation37x2 -141x-6210=0. [3] 

(e) Hence, find the initial amount each member of the group should pay. [l] 

v ---------------------------- sports car 

Speed (m/s) 16 ---------------------- motorcycle 

5 6 15 
Time (t seconds) 

The diagram shows the speed-time graph of a motorcycle and a sports car travelling on the 
same stretch of road. Both vehicles started from the same point. The sports car started its 
journey from rest. 5 seconds after the motorcycle left and travelled with the same acceleration 
as the motorcycle · s initial journey of 6 seconds. The sports car reached the speed of v mis 
when t = 15. Find the 

(a) acceleration of the motorcycle in the first 6 seconds, 

(b) speed of the motorcycle when / = 13 , 

(c) value of v, 

(d) time taken for the sports car, after it started its journey, to overtake the 
motorcycle. 

[1] 

[2] 

[2] 

[4] 

VICTORIA SCHOOL 2011 I l /4P21E.M/2 
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7 Answer the whole of this question on a sheet of plain paper. 

8 

A field is in the shape of a quadrilateral JKLM. It is given that JK = 115 m, JM = 92 m, 
KL= 100 m, angle KJM = 58° and angle JKL = 90°. 

(a) Using a scale of 1 cm to represent 10 m, make an accurate drawing of the field. 
Measure the angle JML. (3] 

(b) A signboard, S, is equidistant from JK and JM, and is such that JS= MS. Label 
the point Sand measure the distance of the signboard from M. [ 4] 

A 

B 
b p () 

In the diagram. OA = a and OB= h. The points Rand P lie on A 8 and OB respectively such 
- 2- - -

that OP= - PB and AR= kAB. The lines AP and OR intersect at the point Q. 
3 

(a) Express the following in tenns of a and/or b . 

(i) AB, 

(ii) AP. 

(b) Show that PR=(l-k)a+(k-f)b. 

(c) If PR is parallel to OA, find the' alue of k. 

(d) Find the numerical value of 

(i) 

(ii) 

area of L1ABP 

area of t.1AOB 

area of tJPRO 

area of. IA OB 

[I J 

[2] 

[2] 

[2] 

l l J 

12] 

VICTORIA SCHOOL 2011 I l/4P2/EM/2 22) 
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7 

North 

The diagram shows 4 points A, B. C and D on level ground. A is due north of B and 
ADC is a straight line. Angle BAD= 38°, angle ADB = 56°, BD = 6 km and CD= 10 km. 

(a) Calculate 

(i) BC. 

(ii) angle DBC, 

(iii) the bearing of B from C, 

(iv) the shortest distance from D to BC. 

[2) 

[2] 

(1] 

[2] 

(b) A vertical tower stands at D. The angle of elevation of the top of the tower, T, from 
Bis 2°. Find 

(i) the height of the tower in metres, [l] 

(ii) the maximum angle of elevation of the top of the tower, T, when observed 
along BC. [2] 

VICTORIA SCHOOL 2011 I 1/4P2 l::.M/2 
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40 

8 

,.t, 
I' I ' ,. 

I ' ,. 
I ' ,. 

' ,. I 
' ,. 
' 

Ix 

60 

Diagram I Diagram II 

(a) Diagram I shows a frustum of height x cm formed when a smaller right circular cone 
is cut off from a larger one. The height and the base radius of the larger cone are 
40 cm and 35 cm respectively. 

(i) 

(ii) 

Show that the radius of the smaller cone cut off is equal to 2 ( 40- x) cm. 
8 

Hence find the volume of the frustum in terms of x. 

[2] 

[3] 

(b) Diagram II shows a container which is made by fixing a hollow hemisphere of 
radius 35 cm to the hollow frustum from Diagram I. The height of the container is 
60 cm and its thickness is negligible. 

(i) Calculate, to the nearest cm3
, the amount of water needed to fill the container to 

its rim. [4] 

(ii) A small circular hole of radius 0.4 cm is drilled through the bottom of the 
hemisphere and a cylindrical pipe is attached to it. The water in the container 
is drained through this pipe at a constant rate of 1 mis. 
Calculate, to the nearest minute, the time taken for the water in the container to 
be completely drained off. [3] 

VICTORIA SCHOOL 2011 11 /4P2/EM/2 
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11 Answer the whole of this question on a sheet of graph paper. 

The variables x and y are connected by the equation y = x + _?_ _ 4. Some corresponding 
x 

values of x and y, correct to 2 decimal places, are given in the table below. 

x 0.5 1 2 2.5 4 5 6 7 

y 6.5 2 a 0.5 b 2 2.83 3.71 

(a) Calculate the value of a and of b. 

(b) Using a scale of 2 cm to represent 1 unit on both axes, draw the graph of 
5 

y = x + - - 4 for 0 :::::; x :::::; 7 . 
x 

(c) Use your graph to find the least value of y. 

(d) By drawing suitable straight lines, solve the following graphically. 

(i) x+_?_-7=0 
x 

(ii) 2x+~-9 ?: 0 
x 

(e) By drawing a tangent, find the coordinates of the point on the curve such that 

[I] 

[3] 

[1] 

[2] 

[3] 

the gradient of the tangent at the point is -1. [2] 

End of Paper 

This document is intended for internal circulatwn m Vic:trmu School only t>o par/ of this document may be reproduced. stored ma relrleval 
system or transmllled m any form or by any mectn~'. el1:ctro111c, mechamcal pho1ocopymg or 01hen1 ise. w11ho111 the prior permtss1011 of the 
Victoria School Internal t:xams Comm111ee. 

VICTORIA SCHOOL 20 l I I l /4P2/EM/2 

trendyline



Answer Key 2011Prelim2 E Math Paper 2 
gT2 

la) y=x--
4Jr2 

b) x = 2.88 or -5.38 

c) (;b:ba) 
2ai) $9720 
ii) $9941.34 
b) $172.80 
c) $5850 

3a) LSQB=33° 

b) LBSR =33° 
c) LTOQ = 57° 

d) LABQ = 50° 

e) LCSO = 17° 

4ai) Mean= 73.2 marks 
ii) SD= 14. l marks 

b) Probabilitv = ~ 
, 275 

Sa) 
$ 2070 

x 

b) 
$ 2100 

x-3 

d) 
7 

x = 15.-11-
37 

e) $138 

6a) Acc.= 2 ms-2 

b) 15 l - I s= - ms 
9 

c) v=20 
d) 16.1 seconds 

7a) 

,VJ L 

J K 

LJ}v/L = 1-l0° 
b) \fS=53 m 

8ai) AB = b-a 

VICTOR1A SCHOOL 2011 

ii) 

b) 

c) 

d) 
AreaMBP 3 

=-
AreaMOB 5 

e) 
Area M'RO 6 

=-
AreaMOB 25 

9ai) BC= 14.3 km 
ii) LDBC =35.6° 
iii) Bearing of B from C = 058.4° 

iv) Shortest distance= 3..t9 km 

bi) Height of tower = 210 m 

ii) 3.40 

IOaii) .i9 r 1 ( )3 J , -n 1000-- 40-x cm 
3 L 6-l 

bi) 138404 cm3 

ii) 46 minutes 

lla) a= 0.5,b = 1.25 

c) Least value of y = 0.4 5 

di) x = 0.8 or x = 6.2 
ii) x $ 0.7 or x ~ 3.9 

e) Coordinates (1.5,0.8) 

I I /4P2/EMl2 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

Total amount= P(l +-r-)n 
100 

Curved surface area of a cone = ;rrl 

Surface area of a sphere= 4;rr2 

Volume of a cone= .!. nr2 h 
3 

4 
Volumeofasphere= -nr3 

3 

Area of triangle ABC= _!_ ab sin C 
2 

Arc length = rB, where (} is in radians 

Sector area= ..!.r2B, where 0 is in radians 
2 

a b c 
--=--=--
sin A sin B sin C 

a2 = b2 + c2 
- 2bccosA 

Mean= l./x 
l,f 

Standard deviation = I.fx2 (l./x)2 --- --
L.f L.f trendyline



2 

Answer all the questions. 

1 (a) A farmer has l 500 tomato plants. He estimates that each plant will produce 6.5 kg 
of tomatoes. Calculate the total mass of tomatoes, in tonnes, that he can expect to 

2 

be produced. (1 tonne= I 000 kg] [2] 

(b) He proposes to apply 220 ml of liquid fertilizer which is imported from America to 
each plant. 

The fertilizer is sold in containers each holding 50 litres and costing US$165. 
Calculate 

(i) the number of containers he must buy, [2] 
(ii) the total cost of the fertilizer in Singapore dollars at the exchange rate of 

US$I=S$1.43. [2] 

(c) The farmer has 0.3 hectares ofland available for the l 500 plants. 

Calculate the average area, in square metres, available for each plant. 

(1 hectare= 10 000 m2
] 

In the figure, FC = kp where k is a scalar. 

(a) Express r -q in termsofkand p. 

(b) Express ED in terms of k and p. Hence, show that ED is parallel to AB. 

(c) If ED= 4AB, find the vahie of k. 

(d) If the area of the triangle FEB is 10 square units, find the area of the quadrilateral 

ABDE. 

[2] 

[I] 

[2] 

[l] 

[3] 

Xinmin Secondary School 4016/02/20 I 0 
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3 (a) 

(b) 

3 

Q 

T 

PQRS is a cyclic quadrilateral. PR and QS meet at X RST touches the circle XPS 

at S. If angle RQS = 65° and angle PST= 110°, find, by stating the reasons 

clearly, 

(i) angle RPS, 

(ii) angle RSX, 

(iii) angle PQS. 

• I 

22: 
I 
I 

• 

• 

33 

The two containers shown in the diagram are geometrically similar. 
Their heights are 22 cm and 33 cm. 
(i) The diameter of the base of the larger container is 12 cm. Calculate the 

[1] 

[l] 

[l] 

diameter of the smaller container. [I] 
(ii) Every part of the surface of the container is painted orange. Given that it 

costs $350 to paint the larger container, find the cost of painting the smaller 
container, correct to the nearest cents. [2] 

(iii) The containers are completely filled with oil. Given that the smaller container . 
holds 5 litres of oil, find the amount of oil the larger container holds. [2] 

[Turn Over 
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4(a) Simplify each of the following. 

5 

(i) ( : : l +( !-'. r, leave your answer in positive index. 

2a x-a 2 
(ii) - -------

(x - 2a) 2 x2- 5ax+6a2 

(b) Solve the following equation. 

7x-4 1 3x + 8 7+x 
~-3=~-IOx 

3a - x 

I 

I 
I 

A B• 
-------------~·--

8 

A piece of wire consists of a straight part AB of length 8 cm and a semi-circular part 
whose radius OD is of length 3 cm. Two beads X and Y move along the wire at the 
same speed such that when X is at A, Y is at B and when X is at C, Y is at D. 

[3] 

[3] 

[3] 

(a) State the length of the arc CD. [l) 

(b) Find, in radians, the angle D~OC. [2) 

(c) Find the area of the shaded segment. [3] 

trendyline



6 

7 

255 

5 

Speed in mis 
40 

u 

20 

0 10 35 55 75 Time in seconds 

The diagram shows the speed - time graph of a car over a period of 75 seconds. The car 
decelerated uniformly from u rn/s to 20 mis during the first l 0 seconds and continued to 
move at constant speed of 20 rn/s for 25 seconds. It accelerated uniformly to a speed of 
40 mis in 20 seconds and then decelerated uniformly at a different rate for a further 20 
seconds. 
Calculate 
(a) the speed of the car after 50 seconds, [2] 

(b) the deceleration during the last 20 seconds of its motion, [ 1] 
(c) the value of u, if the distance travelled in the first 10 seconds is 275 metres, [2] 

(d) the distance travelled by the car in the first 55 seconds of its motion. [2] 

v 
Figure l 

v 
Figure2 

A conical funnel of depth 13 cm and vertical angle 84°, is held upright with its vertex V 
downwards, as shown in Figure 1. 

(a) Find the radius of the base of the funnel. 

A freshly painted wooden ball is carefully placed in the funnel. It is observed that the 
highest point of the ball, centre 0 and radius r cm, is at the same level as the rim of the 
funnel, as shown by the vertical cross-section view in Figure 2. The ball is now 
removed and a circular line of paint is found adhering to the funnel. 

(b) Show that the length OV is approximately 1.494r cm. 

(c) Hence, calculate the radius, r, of the wooden ball. 

( d) Find the length of the circular line of paint. 

[2] 

[2] 

[2] 

[4] 

[Turn Over 
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8 The table below shows the results of compressive strength tests on a batch of 100 
concrete cubes. 

9 

Compressive Streneth (x k2/cm2
) Number of Cubes 

160<x~180 l 
180 < x ~ 200 7 
200 < x ~220 26 
220 < x ~ 240 38 
240<x ~ 260 22 
260< x ~280 6 

(a) State the modal class. 

(b) Calculate 
(i) the mean compressive strength, 

(ii) the standard deviation of the compressive strength. 

[1] 

[2] 

[2] 

(c) If the mean compressive strength of another batch of 100 concrete cubes is 240 kg/cm2 

and its standard deviation is 18.5 kg/cm2
, compare and comment on these two 

batches of concrete cubes. [2] 

North 
+ 

I 
I 

: 35° 

p 

8 

North .. 
I 

R 

A ship sails 8 km from P to Q on a bearing of 035°. It then sails 5 km from Q to R on a 

bearing of 075°. 

(a) Calculate 

(i) the angle PQR, 
(ii) the distance PR, 
(iii) the bearing of R from P. 

(b) The ship finally sails from R to a position T, which is due North of Q. Given that 

" QTR = 40°, calculate 

(1] 
[3] 

(3) 

(i) the distance RT, (2] 

(ii) the shortest distance between the point Q and the ship as it sails from R to T. [2] trendyline
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10 The whole of this question is to be done on a piece of graph paper. 
The table below shows some values of x and the corresponding values of y for 

1 
y =3x+-. 

x 

x O. l 0.2 0.5 1 1.25 1.5 

y 10.3 5.6 a 4 4.55 5.2 

(a) Calculate the value of a. [I] 
(b) Using a scale of 10 cm to represent l unit on the x-axis and 2 cm to represent 

1 unit on the y-axis, draw the graph of y = 3x + _!_ for 0 .1 ~ x:::; 1.5 . [3] 
x 

(c) By drawing a tangent, find the gradient of the curve at the point when x = 1. [2] 

(d) Estimate the range of values of x for which 3x+..!. $ 4.5. [2] 
x 

( e) On the same axes, draw the graph of y = 6- x and hence use your graphs to solve 

the equation 4x2 -6x + l = 0. [3] 

11 A business makes toy buses and toy lorries. The following table is used to calculate the 
selling price of each toy. 

Labour (hours) Wood (blocks) Paint (tins) o/e Profit made 

Bus 6 4 3 5 
Lorry 3 4 2 10 

Labour costs $8 per hour, wood costs $1 per block and paint costs $2 per tin. The 
percentage profit made for a bus is 5% of its cost price and for a lorry is 10% of its cost price. 

It is given that A = (: : D and B = rn 
(a) Find AB. [1 ] 
(b) Write down a matrix C, such that the elements of the product CAB will give the 

selling price of a toy bus and a toy lorry respectively. Evaluate this prodµct CAB. [2] 

(c) If a toy bus and a toy lorry are packed in a bag and sold at a discount of5% of their 
total selling price, find, by writing down another matrix D, such that the elements of 
the product DCAB will give the discounted selling price of this bag. Hence evaluate 
this product. [2] 

trendyline



12 (a) 

(b) 

Answers: 

x 
X t I I 

-·-..a--~---· 
I I I 

- L - J - -'- - - - . I I I 
I I I -T--.--r---· 
I I I 

8 

480 

Diagram I 

I I I 

·--- ... --'--•-
' I I 

• - - - _1 _ - t.. - .i -
I I I 
I I I ----.,--r-r-
' I I 80 

Square tiles, of side~ x cm, are to be stuck to a wall so that they fill a rectangular 
space of 480 cm by 80 cm. Some of the tiles are shown in Diagram t. 

(i) Write down an expression, in terms of x, for the number of tiles that will fit 

across the top row. [I] 
(ii) Given that 600 tiles are required to fill the whole space, find the value of x. [2] 

480 

y-5 

Diagram 2 

Diagram 2 shows another rectangular space which is also 480 cm by 80 cm. 
This is to have one row of rectangular tiles stuck inside each edge so that they cover 

the unshaded area only. 

The tile measures y cm by (y- 5) cm. Each tile is placed so that its longer side is 

vertical. Some of the tiles are shown in the diagram. 

(i) Write down an expression, in terms of y, for the number of tiles that will fit 
across the top row. (I] 

(ii) Given that 68 tiles are required to fill the whole unshaded area, form an 

equation and show tharit reduces to 9 y 2 -185y+100 = O. [3] 

(iii) Solve this equation and hence find the dimensions of a tile. [ 4) 

The End] 
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l(a) 9.75 tonnes (b )(i) 7 containers (ii) $1651.65 (c) 2 m2 

--+ 
2.!. ( d) I 00 unit2 2(a) r-q =(k-l)p (b) ED= (2k-l)p (c) 

2 
3(a)(i) 65° (ii) 65° (iii) 45° 

(b)(i) 8cm (ii) $155.56 (iii) 1621 
8 

S I 
2 

4(a)(i) a2b2 (ii) 
x 

(b) 
(x-2a) 2 

3 or -2-
7 

5(a) 8cm (b) 2~ radians (c) 9.94 cm2 

3 
6(a) 35 mis (b) 2 m/s2 (c) 35 (d) 1375 m 
7(a) 11.7 cm (c) 5.21 cm (d) 24.3 cm 
8(a) 220 < x s 240 (b)(i) 228.2 kg/cm2 (ii) 20.8 kg/cm2 

9(a)(i) 140° (ii) 12.3 km (iii) 050.2° 
(b)(i) 7.51 km (ii) 4.53 km 

lO(a) 3.5 (c) gradient::::: 2 (d) 0.28 s x s 1.22 (e) x::::: 0.2 or 1.31 

ll(a) G~) (b) C = (l.05 
0 

0) ( 60.9) 
1.1 ' 35.2 

(c) (0.95 0.95); (91.295) 

12(a)(i) 
480 

(ii) 8 
x 

480 
(iii) 

5 
(b)(i) 20 or - ; 20 cm by 15 cm 

y-5 9 
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Mensuration 

Trigonometry 

Statistics 
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Mathematical Formulae 

Total amount= J 1 +-'-)n 
~ l 100 

Curved surface area of a cone = rcrl 

Surface area of a sphere= 41tr 2 

1 
Volume of a cone= -nr 2h 

3 

4 
Volume of a sphere= -nr 3 

3 

Area of triangle ABC= ..!... ab sin C 
2 

Arc length = re , where e is in radians 

Sector area = _!_ r 20, where 0 is in radians 
2 

a b c 
--=--= 
sinA sinB sinC 

a 2 = b 2 + c 2 
- 2bc cos A 

Mean = 'Lj'( 
'Lf 

2:~~2 -(~]2 Standard deviation = 1.J; - ,;.,
1 
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1 The original price of a bag was US$358. After a discount, the sale price of the bag 
became US$149. 

(a) Calculate the percentage discount of the bag. (1] 

2 

On a particular day, there was a factory promotion that gave a further 30% discount 
on the sale price for the bag. 

(b) 
(c) 

Calculate the new sale price of the bag. 
Calculate the total percentage discount for the bag. 

A tax of 8.75% was imposed on the new sale price of the bag. 

(d) 
(e) 

{a) 

(b) 

Calculate the amount of tax payable. 
Calculate the price of the bag in Singapore dollars, if the exchange rate 
on that day is US$1=S$1.24. 

Simplify 
6m - 2mn + n2 

- 3n 
8m2 -2mn-n2 

Solve the equation 
l lx-3 2x2 -8x 

=0. -
x2 +x-12 16-x2 

3 The diagram shows a paper weight in the form of a prism where ABCD, ABFE and 

CDEF are rectangular faces and ADE and BCF are triangular faces. AB -= 6.5 cm, 
A 

AD= (12 - 3x) cm, AE = (2.x-r 3.2) cm and DAE= 30· . 

A 

6.5 cm 

, ____ ,,,' 
, , 

B ,' C 
(12 - 3x) cm 

E 

F 

(a) Given that the difference in the area between the rectangle ABCD and the 

triangle ADE is 21.6 cm2
. 

[1] 
[l] 

[1] 

[1] 

[4] 

[4] 

Form an equation in x and show that it reduces to l 5x 2 - 23 lx + 468 = 0. (2] 

(b) 

(c) 

Solve the equation 15x1 
- 23 lx + 468 = 0. 

Calculate the volume of the paper weight. 

ANDSS 4E5N Prehm 2011 Math (4016/02) 
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4 The diagrams below show the fust three triangles in a sequence of triangles of 
increasing size. 
Each triangle is formed by joining the neatly arranged dots such that the smaller 
right-angled triangles are exactly identical. 

Triangle I Triangle 2 Triangle 3 

The table below shows the number of dots and the number of small right-angled 
triangles in each of the larger triangles. 

(a) 

(b) 

(c) 

(d) 

(e) 

Triangle Total number of dots Number of small right-angled triangles 
I 4 2 
2 9 8 
., 
.> 16 18 
4 a h 

n y z 

Find the value of a and of b. 

Find the total number of dots needed to form Triangle 16. 

Find the number of small right-angled triangles in Triangle 6. 

(i) Express y in terms of n. 

(ii) Express z in terms of n. 

State the triangle which has 450 small right-angled triangles. 

5 In the diagram below, 0 is the centre of a semicircle and TC is a tangent to the 

semicircle at C. Given that OC = 12 cm and BT= 25 cm, calculate 

(a) 

(b) 

BOC in radians, 

the area of the shaded region . 

r 

[2] 

[I] 

[I] 

[1] 

[1] 

[I] 

[2] 

[3) 

ANDSS 4E5N Prehm 2011 Math (4016/02) [Turn over 2 
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6 The table below shows the average number of visitors per day in July 2011 (rounded 

off to the nearest hundred) and the price of admission ticket for each adult and each 

child in three theme parks, Alpha Land, Beta Land and Gamma Land respectively. 

Average number of visitors Price of tickets 
Theme Park per day in July 2011 {US$) 

Adults Children Adults Children 
Alpha Land 10 200 6 800 80 74 
Beta Land 8 500 4 200 85 79 

Gamma Land 2400 l 400 69 59 

(a) Write down two matrices such that the elements of their product, under matrix 

multiplication, will give the average total amount of ticket sales in each theme 

park. Evaluate the product of these l\VO matrices and label the matrix T. [2] 

(b) 
I 

Evaluate - (1 I l)T. 
3 

[1] 

(c) State what the element in .!. (l I I) T represents. 
3 

[I] 

During the school holidays, each theme park reduced the price of an adult ticket by 

I 0% and the child ticket by I 5%. 

( d) Using matrix multiplication, find the discounted price for each t) pe of ticket 

at each theme park. [2] 

7 Jn the diagram, LABC = 90 • , AB= 16 cm, BC = 12 cm, BP= x cm and the point Q 

on the line AC is the image point of B under tl1e reflection in the line AP. 

Calculate, without the use of a calculator, the exact value of 

(a) 

(b) 
x. 

A 

tan CAP. 

16 

Q 

\' p c 
12 

[5] 
[1] 

ANDSS 4E5N Prehm 2011 Math (4016/02) [Turn over 
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8 The distribution below shows the number of SMS messages 20 students sent in a 
particular month. 

(a) 

78 
25 

74 
84 

84 
78 

78 
82 

85 
78 

94 
87 

88 
80 

Illustrate the data using a stem-and-leaf diagram. 

72 
92 

Using the stem-and-leaf diagram, calculate 

(b) 

(c) 

(i) 

(ii) 

(ii) 

the mode, 

the mean, 

the standard deviation of the distribution. 

' I 
• I 
I 

-----+------+-----+-----t-------+------

25 a 95 

68 
95 

76 
69 

Number of SMS 
m cs sag cs 

The distribution is represented using a box-and-whisker diagram. 

[2] 

[l] 

[1] 

(1] 

(i) Find the value of a. [ 1] 
(ii) Calculate x2 - x1 and explain what x2 - x1 represents. f2] 

(d) Another student sent p SMS messages in that same month. 
Write the range of values of p such that the median is 80. 

9 In the diagram, PQRS is a rhombus where QS is one of the diagonal. 

[1] 

RS is produced to point T such that Sis the midpoint of RT. PS and QT intersect at 0. 

R 

Q p 

(a) (i) ShO\.\ that triangle QRS and triangle PST are congruent. 

(ii) Explain why PQST is a parallelogram. 

(b) Show that triangle POQ is similar to triangle RQT. 
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10 

7 

- - - 4 l 
In the diagram above, OA =a, OB= b and CA = - a - - b. 

3 3 
Mis the midpoint of AB and AC cuts OB at D. 

(a) 

(b) 

(c) 

(d) 

(e) 

Express, as simply as possible, in terms of a and b, 

(i) OM, 
(ii) oc. 

What can you conclude about OC and AB ? 

Find the numerical value of 

(i) 

(ii) 

oc 
AB' 
area of D.OCD 
area of MBD 

Express, as simply as possible, CD, in terms of a and b . 

Find the numerical value of 

(i) 
area of D.OCD 
area of D.OCA ' 

(ii) 
area of tlOAM 
area of tlOCB ' 

(iii) 
area of t.BCD 
area of OABC 

ANDSS 4ESN Prehm 2011 Math (4016/02) 

(1] 

[l] 

[1) 

[1] 

[I] 

[l) 

[1] 

[l J 

[l] 
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8 

A D 

B c 

The diagram above shows a playground in the shape of a regular hexagon ABC DEF 

with centre 0 A ci rcular fountain with centre X lies in the hexagon such that ll 

touches AB and BC. It is given that AB= 50 m and BX= 12 m. 

(a) Calculate 
(i) LABC, [I] 
(ii) the area of triangle AOB in kilometers square. leaving your ans\ver 

in standard form. l2J 
(iii) the radius of the fountain. [3] 

(b) A boy walks directly from A to E. Calculate the distance he walks. (2] 

(c) A lamp post of height 8 m stands vertically at 0. 
A bird sits on top of the lamp post. 

(i) Calculate the angle of elevation of the bird on top of the lamp post 
from A. [ l] 

(ii) The boy decides to walk directly back along EA until he reaches a 
point T from which the angle of depression of the boy from the bird 
is the greatest. Calculate the distance OT. [2 j 
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12 A closed container, A, of negligible thickness is made up of a cylinder of diameter 

22 cm and height 2 cm, and a right cone of height 42 cm as shown. 

(a) Calculate 

22 
Container A 

(i) the volume of Container A, leaving your answer in terms of 7t. [2] 

(ii) the surface area of Container A, giving your answer to 2 decimal place. [2] 

Container B 

A closed hollow Container B which has the same volume as Container A, is made up 

of a right pyramid of height 42 cm and a cuboid of height 2 cm. Both the pyramid and 

the cuboid have the same square base. 

(b) Show that the length of the square base, correct to l decimal place, is 19 .5 cm. [2] 

(c) If Container B is filled with water up to ~of its volume, find the depth of water 
4 

in the container. [4] 

Container B 
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13 Answer the whole of this question on a sheet of graph paper. 

The table below gives the x- and y-coordinates of some points which lie on a curve 

y = -x3 + x 2 + 5x + 3. 

-3 -1 0 1 2 3 4 

I : I 24 0 3 8 9 0 -25 

(a) Using a scale of 2 cm to represent 1 unit on a horizontal axis for -3 ~ x ~ 4 

and 2 cm to represent 5 units on a vertical axis for- 25 5 y S 25, plot the points 

given in the table and join them with a smooth curve. [2] 

(b) Using your graph, solve the equation - x3 + x2 + 5x + 8 = 0 . [2] 

(c) By drawing a suitable tangent, find the gradient of the curve at the point where 

x = l. (2] 

( d) The x-coordinates of the points where the line y = -3x + 3 intersects the curve 

are the solutions to the equation -x3 + x 2 +ax+ b = 0. 

Find the value of a and of b. [2) 

( e) Using the same axes, draw the line y = -3x + 3. From your graphs, determine 

the range of values of x for - 3 ~ x ~ 4 for which - x3 + x 2 + 5x + 3 > -3x + 3. 

(f) The line y = -~ x + k intersects the curve y = -x3 + x2 + 5x + 3 at least two 
2 

points. Find the largest value of k. 

[2) 

[l] 
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l(a) 

l(b) 

l(c) 

l(d) 

l (e) 

2(a) 

2(b) 

3(b) 
3(c) 
4(a) 
4(b) 
4(c) 

4(d)(i) 

4(d)(ii) 
4(e) 
5(a) 
5(b) 

58.4% 

$104.30 

70.9% 

$9.13 

$140.65 

3-n 

4m+n 
l 

x=-
2 

ANDERSON SECONDARY SCHOOL 
2011 Preliminary Examination 
Secondary Four Express I Four Normal I Five Normal 

MATHEMATICS 4016/02 

ANSWER SCHEME 

(1319 200) 
6(a) 1054 300 

248 200 

6(b) (873 900) 

The element represents the 

6(c) 
mean ticket sales collected 
from the three theme parks in 
July. 

( 72 76.5 62.1) 
6(d) 

62.9 67.15 50.15 

The discounted price for adult 
ticket and children ticket at 
Alpha Land is $72 and $62.90 
respectively, and at Beta Land, 
$76.50 and $67.15 respectively 
and at Gamma Land, $62.10 
and $50.15 respectively. 

7(a) 
l 

x=5-
3 

7(b) 
1 -
3 

x = 13 or x = 2 .4 8(b)(i) 78 
62.4 cmJ 8(b)(ii) 78.35 
a=25 b = 32 8(b)(iii) 14.3 
289 8( c )(i) 79 
72 8( c )(ii) 11 

y=(n+l)2 8( c )(iii) 
x2 - x

1 
represents interquartile 

range of the distribution. 

z = 2n 2 8(d) p~80 

Triangle 15 
2. 7 5 radians 
172 cm2 
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lO(a)(i) 
1 
-(a+ b) 
2 

12(a)(i) 1936n cm3 

1 
1 O(a)(ii) -(a- b) 

3 
12(a)(ii) 2018.73 cm2 

· 

lO(b) AB is parallel to OC . 12(c) 16.3 cm 

lO(c)(i) 
oc 1 
-=-
AB 3 

13(b) x=3.3 

area of l:!.OCD 1 
1 O(c)(ii) =-

area of MED 9 
J 3(c) 4 

1 
lO(d) -(4a-b) 

12 
13(d) a= 8, b=O 

area of l:!.OCD l 
lO(e)(i) =-

area of 60CA 4 
13(e) -3~x<-2.4 0<x<3.3 

' 

lO(e)(ii) 
3 
-
2 

l 3(t) k= 14 

area of ll.BCD 3 
10( e)(iii) =-

area of l:!.OABC 16 

ll(a)(i) 120° 
l l(a)(ii) l .08x io-3 km2 

1 l(a)(iii) 10.4 m 
1 l(b) 86.6m 
ll(c)(i) 25m 
1 l(c)(ii) 10.5° 

: )' : : : 
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