
 

IJC/2014/
 

 

 
CANDI
NAME 

 
Civics 
 
 
Mathem

Paper 
 
 
Additio
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

READ TH
 
 Do not o
 
Write your
Write in da
You may u
Do not us
 
Answer al
 

Give non-
case of an
 

You are e
 

Unsuppor
states oth
Where un
required t
command
You are re
 
At the end
The numb
 

 

/JC2  

INN
JC 
in pr

Hig

IDATE 

Group  

matics 

1 

onal materi

Th

HESE INSTR

pen this bo

r name, clas
ark blue or b
use a soft p
se staples, 

ll the questio

-exact num
ngles in deg

expected to 

rted answe
herwise. 
nsupported 
to present t
ds. 
eminded of 

d of the exam
ber of marks

Innova Ju

NOVA JU
2 PRELI

reparation f

gher 2 

als:  A
C
L

his documen

RUCTIONS

ooklet unti

ss and index
black pen on
encil for any
paper clips

ons. 

erical answ
grees, unles

use a grap

rs from a g

answers fro
the mathem

f the need fo

mination, fas
s is given in

nior College

UNIOR CO
MINARY
for General 

 

Answer Pa
Cover Pag
List of Form

nt consists o

S FIRST 

l you are to

x number on
n both sides
y diagrams 
s, highlight

wers correct
ss a differen

hic calculat

graphic calc

om a graph
matical step

or clear pres

sten all you
n brackets [ 

  

1 

9740/01/S/20

OLLEGE
Y EXAMIN

Certificate 

aper 
ge 
mulae (MF

of 5 printed

old to do s

n all the wor
s of the pape
or graphs. 
ters, glue o

t to 3 signif
nt level of a

tor. 

culator are 

ic calculato
s using ma

sentation in

r work secu
] at the end

 

014

NATION 2
of Educatio

INDEX NU

F 15) 

 pages and

o. 

rk you hand
er.  

or correctio

ficant figure
accuracy is s

allowed un

or are not al
athematical 

n your answ

rely togethe
d of each qu

2 
on Advance

UMBER 

16 

 1 blank pa

 in. 

n fluid. 

es, or 1 dec
specified in

nless a que

lowed in a q
notations a

wers.  

er. 
uestion or p

[Tu

ed Level 

9

Septembe

3

age. 

cimal place 
n the questio

estion spec

question, y
and not calc

part questio

urn over 

9740/01

er 2014

3 hours

in the 
on. 

cifically 

ou are 
culator 

n.  



2 
 

IJC/2014/JC2   9740/01/S/2014 [Turn over 
 

 

1 Adam bought a total of 50 fruits consisting of apples, oranges and pineapples. The 
apples, oranges and pineapples cost $0.80, $0.60 and $1.20 each respectively. The 
total cost of all the fruits he bought is $40. If the cost of apples is doubled and that of 
oranges is halved, then the total cost of all the fruits that he bought would be $53. 
Find the number of each type of fruit bought by Adam.      [3] 

 
 
2  It is given that x, y, z are the first three terms of a geometric progression. When the 

three terms are arranged in the order of z, x, y, they form three consecutive terms of an 
arithmetic progression. 

 (i) Show that 
2

2 0
z z

y y

   
     

   
.                                    [4] 

  (ii) Hence determine if the sum to infinity of the geometric progression exists.  [2] 
 
 
 

3   (i) Without the use of a calculator, solve the inequality 
  

 

2 2 4 3
0

2

x x x

x

  



.  

                              [5] 
 

 (ii) Hence solve the inequality 
  

 
2 2 4 3

0
2

x x x

x

  



.     [2] 

 
 
 

4 (i) Solve the equation 4 3 iz   , giving the roots in the form ier   where 0r   
and      .          [4] 

 
(ii) Show the roots on an Argand diagram and state the cartesian equation of a 

geometrical shape that the roots lie on.       [3] 
 
 
 

5   (i) Express 
  

2

2

5

2 1

x

x x



 
 in the form of 

   22 1

A B

x x


 
 , where A and B are     

            constants to be found.          [3] 

(ii)    Hence, expand 
  

2

2

5

2 1

x

x x



 
 as a series of ascending powers of x up to and 

including the 2x  term.          [4] 

 (iii)    State the range of values of x for which the expansion is valid.     [1] 
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6 (a) The diagram shows the graph of  fy x  with asymptotes ,y k 0x   and  

            the graph cuts the x-axis at  , 0a .  

 
 
 
 
 
 
 
 
 
 
  

On separate diagrams, sketch the graphs of  

(i) 
 
1

f
y

x
   and 

(ii)   fy x  , 

           giving the equations of any asymptotes and the coordinates of any points where  
           the curves cross the x- and y-axes. [4] 
 
(b)      The curve  gy x  undergoes the transformations A, B and C in succession: 

            A.  A stretch parallel to the x-axis with scale factor 2, 
B.  A reflection in the y-axis, and 
C. A translation of 1 unit in the direction of the y-axis. 

           Find an expression for  g x  if the equation of the resulting curve is 
1

1y
x

  .  

 [3] 
 
 
 

7 A sequence 1u , 2u , 3u , … is such that 1

3

4
u   and 

2

1

3 1

4 2

n

n nu u
    
 

 for all 1n  . 

  (i) Write down the values of 2 3 4,   and u u u .           [1] 

 (ii) By considering 1 nu  or otherwise, write down a conjecture for .nu  Use the 

method of mathematical induction to prove the conjecture.                  [5] 

(iii) Hence find 

2

2

3 1

4 2

rN

r 

 
 
   in terms of N.                                 [2] 

(iv) Find the smallest value of N such that

2

2

3 1

4 2

rN

r 

 
 
   exceeds 

3

50
.    [2] 

 
 
  

y 

x 

y = k 
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8 (a) Find the exact value of the constant p such that  
 

  
1

9
4

25 0

1 1
d d

9 1 4

p

x x
x x




   . [4] 

 

(b) Use the substitution 2cosx   to find the exact value of 
1

2

0
d

1

x
x

x .  [5] 

 
 
9  Relative to the origin O, the position vectors of points A and B are a and b

 respectively, where a and b are non-zero and non-parallel vectors. The point P on OA 
is such that OP : PA = 2 : 3. The point Q is such that OPQB is a parallelogram. 

    (i)       Find OQ


in terms of a and b.  [3]   

  (ii)       Show that the area of the triangle OAQ can be written as k a b , where k is a 

constant to be found.      [2] 

(iii) State the ratio of the area of triangle OPB to area of triangle OAB.   [1] 
 

(iv) Given a b is a unit vector, 2a  and the angle between a and b is 60 , find 

the exact value of b .       [3] 

 
10  (i) On a single Argand diagram, sketch the locus of points representing the 

            complex number z such that  

                   4 2i 2z           and 3 5z z    .     [3] 

 
(ii) Find the greatest and least possible values of  

   (a) z ,           [4] 

   (b)  arg z .          [3] 

 
 
11 The curve C has equation cos2y x x , where 0 x   . 
 
   (i) Find the exact x-coordinates of the points where C crosses the x-axis. [3] 
 
  (ii) Sketch C, stating the coordinates of any points where the curve crosses the  
  x- and y-axes. [2] 
 

 (iii) Find the exact value of 
4

cos 2 dx x x


 . [4] 

 

(iv) Find the volume of revolution when the region bounded by the curve C, the  
x-axis and the line x   is rotated completely about the x-axis. [2]  
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12       [It is given that a cone with radius r, height h and slant height l has curved surface area 
rl .] 

 
 (a) A drinking cup is manufactured in the shape of a cone. It has a volume of                  

           350  cm . Show that 

2
2 2 4

2

22500
A r

r

   , 

  where A is the curved surface area of the cone.   

 Use differentiation to find the height cmh  and radius  cmr  of the cup that 
will require the least amount of material.               [8] 

  

 

 

 

 

 

 

 

 

 

 (b)   Another drinking cup of the same shape is manufactured. At the instant 
            when the depth of water in the drinking cup is h cm, the volume V cm3 of the  

            water is given by 
3

12

h
V


 . The cup is filled and it is discovered  

            that there is a leak at the vertex of the cup and the volume of water in the cone  
            is decreasing at the constant rate of 3 3 1cm s . Calculate, 

 

              (i)    the rate at which the depth is decreasing at the instant when the depth  
                                   is 2 cm, [3]
  
             (ii)     the time taken in seconds for the depth to decrease from 6 cm to 3 cm.   
                                                                                                                                                 [2]  

 

r

h 
l 
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