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Part 1    Multiple-choice questions ( 30 marks )

Question 1    

Which one of the following graphs cannot be a correct representation of the function defined by 
[image: image1.wmf]c

ax

x

f

+

=

2

1

)

(

, where a, c 
[image: image2.wmf]R

Î

 ?

A.                                                    B.                                                          C.

                          y                                                          y                                                       y


                                                                                                                                           0                    x       

                                                                                                                                          

                                                                                          

                     0                      x                                  0                      x

D.                                                    E.

                          y                                                          y




                     0                       x


                                                                                 0                      x

Question 2

The inverse of  
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 has two asymptotes and their equations are:
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Question 3

Given  
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Question 4

Given  
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Question 5

Which of the following sequences of transformations of  
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  results in the function represented by the graph shown on the right?

                                                                                                                                                           y

A.  Reflection in the x-axis, translation to the right and then downward translation.

B.  Translation to the left, downward translation and then reflection in the x-axis.

                                                                                                                                             
C.  Reflection in the y-axis, translation to the right and then downward translation.                       0                   x


D.  Translation to the right, downward translation and then reflection in the x-axis.

E.  Reflection in the y-axis, translation to the left and then downward translation.

Question 6
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Question 7
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Question 8

The equation  
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 has

A.  no roots

B.  three real roots

C.  three complex roots

D.  a real root and two complex roots

E.  two real roots and a complex root

Question 9

The ray shown in the graph on the right is best represented by
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Question 10

The inverse of  
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Question 11

The derivative of  
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Question 12

An anti-derivative of  
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Question 13

If  
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Question 14                                                                                                                           y

The graph of  
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Which of the followings is a possible graph of  
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Question 15

For  
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Question 16

A possible solution to 
[image: image91.wmf](

)

(

)

x

nf

n

x

f

-

=

+

'

'

, 
[image: image92.wmf]R

n

Î

  is

A.  
[image: image93.wmf](

)

1

-

=

x

n

e

x

f


B.  
[image: image94.wmf](

)

1

+

-

=

x

n

e

x

f


C.  
[image: image95.wmf](

)

1

+

=

-

x

n

e

x

f


D.  
[image: image96.wmf](

)

(

)

x

n

x

f

cos

=

  + 1

E.  
[image: image97.wmf](

)

(

)

x

n

x

f

cos

=

  ​− 1

Question 17
                                                                                                            y (metres)                                                                      
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                                                                                                   −10​  Q

A particle at P moves along the x-axis (diagram above). Its distance from Q decreases at a rate of  1.5 ms-1. The velocity (in ms-1) of the particle at P 
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Question 18

A tank of salt solution initially contains 10 kg of salt. A solution of different concentration of the same salt flows into the tank at certain rate, and the mixture flows out at a different rate. Let Q kg be the quantity of salt in the tank after t minutes, the differential equation for Q in terms of  t is
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Using Euler’s method with a step size of 1, the value of Q  (to 4 decimal places)  when 
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A.  10.1900            B.  10.3789            C.  10.3791            D.  10.3800            E.  10.5687

Question 19

A particle moves along the x-axis with an acceleration  
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A.  is always in the negative x direction

B.  is always in the positive x direction

C.  cannot be determined without further information

D.  is in the negative x direction initially and then reversed

E.  is in the positive x direction initially and then reversed

Question 20
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The velocity  v ms-1 of a particle at time  t seconds is represented by the graph above. It is true that

A.  the acceleration,  
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C.  the change in velocity,  
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E. the particle’s motion is rectilinear

Question 21

Let  i, j and k be unit vectors in the positive directions of the x, y and z axes respectively. The angle that vector  i − 3j + 
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Question 22

The three vectors  i  + j,   i − j   and   xi + yj + zk   are linearly dependent when
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Question 23

The position vector of a particle at time  t  is given by  r = 
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Question 24
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P, Q and R are collinear and  
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Question 25

A particle moves such that its position vector  r  at time  t  is given by  r = 
[image: image147.wmf](

)

t

2

cos

i + 
[image: image148.wmf](

)

t

2

sin

j+ 
[image: image149.wmf]t

k , 
[image: image150.wmf]0

³

t

. Which of the following statements is not true?
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B.  The speed of the particle is constant.

C.  The magnitude of  a
[image: image154.wmf](

)

t

 is constant.

D.  The direction of  a
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 is towards the origin O.

E.  The distance of the particle from the origin O increases with time.

Question 26

A particle moving with a speed of  2 ms-1  has a momentum of  3i – 4j  kg ms-1. The mass (kg) and 

velocity (ms-1) of the particle are respectively
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Question 27

A particle slides down a rough inclined plane. The action (A) of the particle and the reaction (R) of the plane are represented by the arrows (vectors) shown in
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A 10-kg particle is suspended by two massless strings fastened to a horizontal beam as shown in the diagram above. A horizontal force of  
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Question 29

The resultant force on a 2-kg particle moving in a straight line at time 
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 (seconds) is  
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(i – 2j)  newtons. The change in velocity (ms-1) of the particle in the first five seconds is
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Question 30

                                                                              M

                                                                                                                      Smooth pulley

                               Rough surface




                                                                                                                          m

A particle of mass M is connected to another particle of mass m by a light string that passes over a smooth pulley as shown in the diagram above. If  
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 and the system of particles is in equilibrium, the coefficient of friction between M and the horizontal surface is  
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Part 2    Short-answer questions ( 20 marks )
Question 1
(a)    Rewrite  
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(b)    Sketch the graph of  
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. Show clearly the exact coordinates of all intercepts.

                                                                                                                                                            (2 marks)

Question 2

Solve  
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  for  z. Express  z  in exact  
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Question 3

Find the exact area bounded by  
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 + 1, the y-axis and  
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Question 4

(a)    Sketch the graph of  
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                                                                                                                                                            (2 marks)

(b)    Find the exact solution(s) of  
[image: image213.wmf]3
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Question 5

Vectors  a = i + 2j  and  b = j + 2k  are in three dimensional space defined by the perpendicular unit vectors  i, j and k.

(a)    Determine a vector in the form  xi + yj + zk  that lies in the same plane as  a  and  b.             (2 marks)

(b)    Determine a vector in the form  pi + qj + rk  that is perpendicular to both  a  and  b.              (2 marks)

Question 6

A particle is projected vertically upwards from ground level with an initial speed of 10 ms-1. 

The only force on the particle is due to gravity (9.8 Nkg-1 ).

(a)    Determine the maximum height (2 decimal places) reached.                                                    (1 mark)

(b)    Find the duration (2 decimal places) that the particle is above 2 metres from ground level.    (2 marks)

                                                                                                                                                End of Part 2
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