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VICTORIA SCHOOL 

PRELIMINARY EXAMINATION TWO 
SECONDARY FOUR 

Additional Material: Answer Paper 

READ THESE INSTRUCTIONS FIRST 

Write your name, class and register number on all the work you hand in. 
Write in dark blue or black pen. 
You may use a pencil for any diagrams or graphs. 
Do not use paper clips, highlighters, glue or correction fluid. 

Answer all questions. 
If working is needed for any question it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
You are expected to use a scientific calculator to evaluate explicit numerical 
expressions. 
If 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 1t, use either your calculator value or 3.142, unless the question requires the 
answer in terms of 1t. 

At the end of thq examination, fasten all your work securely together. 
The number of marks is given in brackets [ ] at the end of each question or part 
question. 
The total number of marks for this paper is 80. 

This paper consists of 6 printed pages, including the cover page. 
· [Turn over 

3 

1 (i) Simplify l21-14xl-lix-ll,

(ii) P.e:nce, solve l21-14xl =l}x-11+40-15x. 

2 The range of solutions for x such that a +bx-4x 2 > 0 is _..!_ < x < 3. Find the value 
2 

of a and of b, where a and b are real numbers. 

3 (a) Solve4 x - 20(4-x)=1. 

4 

4-! 

5 2 25 1 
X 

(b) Given that --(--
) 
= r:::::::; , find the value of -. 

625 S1 vl25 .T Y 

In the expansion of ( ax+�J in descending powers of x, where a and n are positive 

integers, the fourth term of the expansion is the constant tenn. 

(i) Find the value of n and hence, express the constant term in terms of a.

(ii) Using your value of n in (i), determine if a term in � in the expansion
X 

( l )" (1-x) ax+; exists.
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[3] 

[3] 
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5 

6 

7 

4 

(a) Solve .Ji -2x -
3

x = I .

(b) A 
5-Jli 

B 

C D 

In the diagram above, ACD is a triangle such that B lies on AC,

AB= (s-.Ju)cm , CD= (3+"'3)cm , LBDC = 30° and LBCD is a right 

angle. Find AD2 in the form p + q-/3, where p and q are constants. 

. . l
-3

x 
(a) Differentiate In -;-;-- . 

(b) Given that ff(x)dx=6, rf(x)dx=2 and ff(x)dx=-3,find 

(i) r f(x)dx' 

(ii) r f (x)dx+ I: f(x)dx'

(iii) the value of h, where r h.x2 + 2 f ( X) dx = 180. 

. . (X )i l . 
The equat1 on of a curve 1s y = 3 

4 
+ a . The normal to the curve at x = 

2 
1s 

parallel to the line Sy+ 4x = 2. 

(i) 

(ii) 

7 Show that a = -
64 

. 

. . f 
1 

Fmd the equation o the tangent to the curve at x = - . 
2 

(iii) Show that the curve is an increasing function for x > }_.
16 
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[4] 

[3] 

[1] 

[I ] 

[2] 

[4] 

[2] 

[2] 

8 

9 

5 

It is given that cos 140° 
= -k and tan A= _I, where k is a positive number and A is a 

4 
reflex angle. Without finding the value of A or of k,

(i) find the exact value of cos 2A,

(ii) express tan 50° in terms of k,

(iii) express sin ( 40° + A) in terms of k. 

The points P(I, -2)and Q(l, 4) lie on the circumference of a circle with centreC. 
If the circle is reflected in a vertical line, P and Q remain unchanged in the reflection 
and the x-coordinate of the centre of the reflected circle is 5. 

(i) State the equation of the vertical line of reflection.

(ii) Show that the equation of the circle with centre C is x2 + y2 + 6x -2 y-15 = 0. 

(iii) The line 3y + 4x =-9 intersects the circle with centre C at two points, A and B. 

�J 

[2] 

[3] 

(3) 

(1] 

[3] 

Find the coordinates of A and of B. [4] 

(iv) Determine if AB is a diameter of the circle with centre C. 

10 A particle moves in a straight line such that at t seconds after passing point 0, its 
. . . 12 velocity v mis 1s given byv=t-7+-

-
, where t > 0.

t+I 

Find 

(i) the acceleration of the particle when it is first instantaneously at rest.

(ii) an expression for the displacement of the particle from 0.

(iii) the total distance travelled by the particle from t = 0 to t = 5 .  
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11 Solutions to this question by accurate drawing will not be accepted. 

The diagram shows the quadrilateral ABCD in which point A is (- 2, I) and point C is

{25, 7). The point P( 7%, 7) lies on AD such that AP: PD= 3: 2. The midpoint of

BC, point M, lies on the x-axis and directly below point D.

y 

D

C(25, 7)

A(-2, 1) 
----+--1----------::�--------+-X 

B 

(i) Find the coordinates of points D, Mand B.

(ii) Determine if LDAB is a right angle. 

(iii) Calculate the area of the quadrilateral ABCD.

Endo/ Paper 

[6] 

[3]

[2] 

T/ris do cu111e111 is i11u11ded for i11teninl circulatio11 in Victoria School only. No part of this docwnent may be reproduced. stored i11 a retrieml 

system or trtmsmilled i11 a11y form or by any mecms, electro11ic, mecha11ica/, p/1otocopyi1111 or 01/,erwise, wi1ho111 the prior permission of the 

Victoria Schoo/ l111eninl Exams Commillee. 
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Answer key 

1(1) 

l(ii) 

2 

3(a) 

3(b) 

4(i) 

4(ii) 

S(a) 

S(b) 

6(a) 

6(bi)

6(bii)

20 20 
-l3-2xl or -l2x-3I3 3 

x = 2� or 12 (NJ.:�
17 

a =6, b=lO

x=l.16 

�=3
y 

Constant term = 20a3 

A . . 1 term exists m 3.
X 

8 x =0 or -- (NA)
9 

AD2 =51-6.fi 

.!_(1--3-) OR�
2 1- 3x 2 ( 3x -1) 

9

7

6(biii) h = 8

VICTORIA SCHOOL 

7 

7(il) 

7(iil) 

S(i) 

S(ii) 

S(iii) 

9(i)

5 17 y=-x--
4 32 

Show dy >0 for x>2-.
dx 16 

7 

25 

,J1-k2 

4� 3 --..Jl-k- --k 
5 5 

x=l 

9(iii) (0,-3) and (-6,5)

9(iv) AB is a diameter of the circle.

10(1) -2 m/s2 

lO(ii) t
2 

s =--1t+ 12lnlt+ II 
2 

lO(iii) 4.63 m

110) D(l4, 11), M (1 4, 0), B(3, -7)

lt(ii) LDAB is a right angle 

lt(iii) 210 units2 
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VICTORIA SCHOOL 

PRELIMINARY EXAMINATION TWO 
SECONDARY FOUR 

Additional Materials: Answer Paper 
Graph paper 

READ THESE INSTRUCTIONS FIRST 

Write your name, class and register number on all the work you hand in. 
Write in dark blue or black pen. 
You may use a pencil for any diagrams or graphs. 
Do not use paper clips, highlighters, glue or correction fluid. 

Answer all questions. 
If working is needed for any question it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
You are expected to use a scientific calculator to evaluate explicit numerical 
expressions. 
If 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 n, use either your calculator value or 3.142, unless the question requires the 
answer in terms of ;r. 

At the end of the examination, fasten all your work securely together. 
The number of marks is given in brackets [ ] at the end of each question or part 
question. 
The total number of marks for this paper is 100. 

This paper consists of 7 printed pages, including the cover page.· 
[Turn over 
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1 The variables x and y are connected by the equation y + a = -x ( x + l), where a is a 
constant. Using experimental values of x and y, a graph was drawn in which y + x

1 was 
plotted on the vertical axis against x on the horizontal axis. The straight line obtained 
passes through the point (-3, l). 

2 

3 

Calculate the 

(i) value of a, 

(ii) coordinates of the point on the line at which y = x(3-x ). 

(a) Find the range of values of k such that the line y = kx-4 meets the curve 
4x2 -(k-x) = 2y+3x.

(b) The equation 2x2 
- 7 x + 6 = O has roots 2a-1 and 2 /3-I where a> /3.

(i) Without solving for a and p, find the value of a-/3.

Hence,

(ii) find the value of a.1 - fl3
, 

(iii) state the quadratic equation whose roots are a3 and -/33
• 

.- 20cm -+ 

30cm 

______ _!_ 

[3] 

(21 

[31 

141 

[2] 

1.IJ 

The diagram shows an inverted square-base pyramidal tank of height 30 cm and base 
length 20 cm. The tank is filled with water and is held fixed with its square rim horizontal. 
Water leaks out of the tank at a constant rate of 15 cm3 s-1

• After t seconds, the depth of 
water is h cm. 

(i) Show that the volume of water in the tank, V cm3 , at time t is given by V = � h3
• 

27 

(ii) Find the rate of change of depth when h = 5. 
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4 

s 

6 

4 

Given that f(x) = a ( x4 +I)+ 7 x3 -10x2 + bx and that 4x2 + 7 x-2 is a factor of f(x). 

(i) Show that a= 4 and b = -14. 

(ii) Find the remainder when f(x) is divided by x+ l .

[5] 

[2] 

(a) The Population White Paper released by the Government of Singapore in 2013,
projected that Singapore's population will hit 6.9 mm ion by year 2030. The
population of Singapore, P, increased from 5.399 million to 5.535 million from 2013
to 2015. Given that P = Ae

k
', where A and k are constants and tis the time in years

from 2013.

(i) Find the value of A and of k. 

If the population continues to increase at the same rate,

(ii) determine if the population trajectory for year 2030 in the Population White

[3] 

Paper is accurate. [2] 

(b) y 

-----.-----+----+---------.x 

y =e-2
"' 

-e
------.::.-

-e 

The diagram shows the line x = In 4 and part of the curve y = e -z
x 

- e. The curve 
intersects the x-axis at the point A. Determine the area of the shaded region bounded 
by the curve, the I ine x = ln 4 and the x-axis. [ 4) 

(i) Factorise completely the cubic polynomial x3 
- x

2 + 3x-3.

( .. ) E 2x3 -5x
2 + IOx-3 . . 1 f . 

n xpress 
3 2 

m partia ract1ons.
X -X +3x-3 

[2] 

[5] 

( ... ) D"f"' . I ( ' 3) . h H J
s 2x3-5x2 +I0x-3 

dx . m 1 1erent1ate n x- + wit respect to x. ence express 
3 2 

m
2 X -X +3x-3 

the fo1m a+ b In 2, where a and b are integers. [5] 

VICTORIA SCHOOL l 6/S4 PR2/ AM/2 

7 (a) 

(b) 

s 

1 _ 1-cosB Prove the identity 
cosecB+cotB - sin B 

C 

X y 
A 

[3] 

The diagram above shows a triangle ABC whose vertices lie on the circumference of 
a circle. D and E are the mid-points of AC and AB respectively. XY is a tangent to the 
circle at A. Given that CFB is a straight line and angle FDE = angle DAX. 

Prove that 

(i) DE is parallel to BC,

(ii) !:J.FDE is congruent to MBF, 

(iii) DEBF is a parallelogram. 

[I] 

[3] 

[2] 

8 (i) On the same axes sketch, for O � x � 2Jr, the graphs of 
Yi 

=2sin x+l and y2 =-cosx. f4] 

(ii) Given that f(x) =Yi
+ y

2
, express f(x) in the form p sin ( x-q) + r, where p, q and r 

are constants to be found. [4] 

(iii) State, in exact form, the

(a) greatest and least values of f(x),

(b) amplitude of f(x).

VICTORIA SCHOOL 16/S4PR2/ AM/2 
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R 

_________ .._._ _____ s 

p 60sin0 T 

The diagram shows the vertical cross-section PQRST of a structure, consisting of a 
triangle QRS of height 30 m and a rectangle PQST. The structure rests with PT on 
horizontal ground. To hold the structure up, a 15 m rope is secured at Q to a point, A, on 
the ground. It is given that QA is inclined at an angle, 0 radians, to QP and 
PT= 60sin Om. 

(i) Show that the area, A m2
, of the cross-section PQRST is given by 

A =900sin 0+450sin 20. [4] 

(ii) Given that () can vary, find the value of O for which the maximum amount of paint is
required to colour this cross-section. [5] 

(iii) Hence, find the maximum value of A. [I] 

10 A trapezium of area, A cm2, has parallel sides of length px2 cm and q cm and its 
perpendicular height is .x cm. Corresponding values of x and A are shown in the table 
below. 

X 2 3 4 

A 1.75 5 11.25 22 

(i) Using suitable variables, draw, on a graph paper, a straight line graph and hence
estimate the value of each of the constants p and q. [ 6] 

(ii) Using your values of p and q, calculate the value of x for which the trapezium is a
rectangle. [2J 

(iii) Explain how another straight line drawn on your diagram can lead to an estimate of
the value of x for which the trapezium is a rectangle. Draw this line and hence verify
your value of x found in part (ii). 

"' 
(3J 

. VICTOR1A SCHOOL l6/S4PR2/AM/2 

7 
11 Gravitational potential energy, measured in kilojoules (kJ), is the energy a body has due to 

its position. It can be calculated by the following equation: 

G . . . mgh rav1tat10nal potential energy= --
1000 

where mis the mass of the body in kg, g is the gravitational field strength in N/kg and h is 
the height of the object in m. The gravitational field strength, g, on Earth is approximately 
ION/kg. 

_,,If 
.1 1 
/' / 
1H, 

�·�� 
,r. � 
\'a. 

. ,\\\ 
\\."!. � 
\\-.\ .-'i
\ \ '\ t 
\::U � 
·,.

I ;l 
.,. i\\'i 

ill 
; :,;,. )I/ 

p,1 
t"I I 
;·:i; I 

,,11 
,1..1/ 

1// 

The gravitational potential energy, E, in kJ, of a pirate ship ride can be modelled by the 
equation, E = 100(1-cos kt)+a, where k and a are constants and tis the time in seconds 
after starting the ride at loading level. 

(i) Given that the mass of the ride is I 000 kg and at an initial loading level of 3 rn, show
that a = 30. [ 11" 

(ii) Explain why this model suggests that the maximum gravitation potential energy 
possessed by the ride is 230 kJ. 11 l 

The ride takes 6 seconds to travel from one peak to another. 

(iii) Show that the value of k is !!.. radians per second.
3 

(iv) Calculate the gravitation potential energy of the ride at t = 8 s.

(v) If the ride continues for 60 seconds, find the exact duration for which the ride 
possesses more than 80 kJ of gravitational potential energy. 

End of Paper 

l2J 

[2J 

[5] 

T/ris doc11111e111 is i111e11dedfor imemnl cirmlntio11 iti Viclorin Sc/roo/ 011/y. Nq,parl of Jhis doc11mc111111ny be reproduced, stored inn retri,.,,·c,/ 
sy.flem nr trmumi//ed ill any Jnn11 nr hy a11y mea11.v, elcclrlmic, mechmiical, phn1t>co11yi11g nr ,11h,m1•i.<e, wit/rn11t the prior permi.ui,m of 1/,­
Victoria Sc/roo/ /111emal F.xams Commillee. 
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1 i a=2 8 ii 2.24 sin (x-0.464)+ 1 

(-_!_ -1_!_) iii a) Greatest value of f(x) = I+ Js
ii 

2' 2 Least value of f(x) = 1-Js
2 a k �-9.32 or k 2'.3.32 b) Amplitude of f(x) = Js

bi 
1 

i Show QP = 15cosB -

4 

ii 1 27 
ii 

1( -
64 3 

iii x2 _.2.!_x-6 303 =0 iii 1170 m2 

64 512 

S f . . . 2 10 i Plot or 
3 i how b ase o s1m1lar pyramid =-h 

12:=px2 +q 11 = i px2 + 1 q I 
3 

ii -1.35 cm s-1 

Let f ( ±) = 0 and f ( -2) = 0 
p =0.500 

i q=3 
ii 5 ii x= 2.45 

5 ai A =5.399xl0 6 k=0.0124 iii Draw or 
ii Show t =17, P = 6.67xl06 or 2A 2 -=x i=0.5x2 

P = 6.9x 10 6
, t = 19.72, Year= 2032 

X X 

Not accurate or 2A =6 or i=3 
X X 

b 4.77 units2 x= 2.45 
6 i ( x - 1 )( x2 + 3) 11 i Sub. m = 1000, g = 10, h = 3 

ii 2+-1--� x-l x2 +3
ii Sub. cos kt= -I 

2x 6-2ln2 iii Period= 27r = 6 iii 
x2 +3' k 

7 bi Mid-Point Theorem iv 180kJ 
ii Af'DE=MBF (AAS) V 40 s 

8 i � 

3 -

� 
y

1 
=2sinx+l 

1 -

./�. I � �

� 

I 

7�ff0 1( 

6 2 6 
-1- y

2 
=-cosx 
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