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Part I    Multiple-choice questions ( 30 marks)
Question 1    Given 
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Question 2    The equations of the asymptotes of 
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Question 3                                                                                  
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A possible equation of the above graph is
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Question 4    The inverse of 
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Question 5    
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Question 6    Given 
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Question 7    Which of the following Argand diagrams best shows the cube roots of i?
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Question 8    Consider the equation 
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. Which of the following statement is true?

A. The equation has no solutions

B. The equation has three solutions

C. The equation has three real solutions

D. The equation has three complex solutions

E. The equation has no real solutions

Question 9    Which of the following shaded regions in the Argand diagrams is the best representation of 
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Question 10  The derivative of 
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Question 11  The value of the definite integral 
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Question 12  The value of  
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Question 13  For 
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Question 14  The exact volume enclosed by the curve 
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Question 15  Given 
[image: image79.wmf](

)

t

Tan

x

2

=

, 
[image: image80.wmf](

)

t

y

e

2

log

=

 and 
[image: image81.wmf]4

0

p

<

<

t

, the rate of change of y with respect to x at 
[image: image82.wmf]1

=

x

 is 

A.    
[image: image83.wmf]p

2

                 B.    
[image: image84.wmf]p

4

                 C.    undefined          D.    
[image: image85.wmf]p

4

-

                    E.    
[image: image86.wmf]p

2

-


Question 16  Consider the graph of 
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Which one of the following is true at point P?
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Question 17  A particle in rectilinear motion has an initial position 
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 metres and its motion is represented by the following velocity-time graph (solid curve). 
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4 and 6 are the areas bounded by the solid curve and the x-axis from 0 to T and from T to 8 respectively. 2 is the area bounded by the tangent, the solid curve and the x-axis. At 
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s the position, velocity and acceleration of the particle are respectively

A. 2 m, 2 ms-1, 0.25 ms-2        

B. – 2 m, 2 ms-1, 0.25 ms-2 

C. 7 m, 1 ms-1, 0.125 ms-2
D. – 1 m, 1 ms-1, 0.125 ms-2
E. – 1 m, 2 ms-1, 0.25 ms-2       

Question 18  A vector perpendicular to both  i + j and  j – k is 

A. i + j – k
B. – i – j – k
C. i + j + k
D. – i + j + k
E. – i – j + k
Question 19  Vector u = –
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Question 20  ABCDEF is a regular hexagon. Vector 
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Question 21  Given 
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, and a, b and c are non-zero linearly dependent vectors. Which of the following cannot be true?

A. b – c = 0
B. 3a + 2b + c = 0
C. a + 2b – c = 0
D. a + b – c = 0
E. a + c = 0
Question 22  The graph of the plane curve specify by the vector equation  s 
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Question 23  The position vector of a particle is  r 
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Question 24  The position vector of a particle is  r 
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, where j points to the north and i to the east. At 
[image: image127.wmf]2

=

t

, the particle moves in the direction

A.    N60oW             B.    N60oE              C.    N30oW                D.    N30oE                 E.    N79oE

Question 25  A body is supported by two cords attached to a ceiling. The tensions in the cords are 
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Which of the following vectors is the best representation of the resultant of the two forces supporting the body?

A.                              B.                             C.                                D.                               E.    Zero vector

Question 26  A particle moves with velocity  v 
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, where j is vertically upward and i is horizontal. The unit for time t is second and for speed v is ms-1. The speed v of the particle is lower than 
[image: image135.wmf]5

5

 ms-1 when 

A.    
[image: image136.wmf]0

³

t

                B.    
[image: image137.wmf]2

³

t

                 C.    
[image: image138.wmf]2

0

<

<

t

             D.    
[image: image139.wmf]2

0

£

£

t

            E.    
[image: image140.wmf]3

<

t


Question 27  A resultant force R 
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 4i – 3j  newtons acts on a stationary particle for 2 seconds. The mass of the particle is m kg. The momentum of the particle in kgms-1 at the end of the 2 seconds is

A.    8i – 6j               B.    8mi – 6mj          C.    10                       D.    10m                    E.    5m
Question 28  A person rides in a lift and has a downward acceleration. Which one of the following statements is true?

A. The lift must be in upward motion

B. The lift must be in downward motion

C. The normal reaction of the floor on the person must be greater than the weight of the person

D. The normal reaction of the floor on the person must be equal to the weight of the person

E. The normal reaction of the floor on the person must be less than the weight of the person

Question 29  The following diagram shows a m-kg particle in limiting equilibrium on an inclined plane making 30o angle with the horizontal. The coefficient of friction between the particle and the inclined plane is 
[image: image142.wmf]m
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Which of the following is not true?

A. Friction remains constant when the angle between the inclined plane and the horizontal changes

B. The magnitude of the normal reaction on the particle is less than the weight of the particle

C. The acceleration of the particle is zero

D. The friction has a magnitude of 
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 newtons

E. A push of 0.1 newtons down the inclined plane would accelerate the particle 

Question 30  Two connected particles are pulled upwards with increasing speed. The mass of the lower particle is 10 times the mass of the upper particle. The tensions in the upper and lower cords are 
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Which of the following is correct?
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Part II    Short-answer questions (20 marks)
Question 1    

a.    Sketch 
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b.    Use calculus to determine the area bounded by 
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Question 2    OABC is a trapezium. Given 
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b.    Hence show that 
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Question 3   

a.    Find p and q such that 
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b.    Hence or otherwise find a solution of 
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Question 4

a.    Find the derivative of 
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b.    Hence find an antiderivative of 
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Question 5

A stationary 1.02-kg body is pulled by two forces (in newtons), F1 = 7.0i + 2.0j and F2 = – 3.0i + 1.0j. The coefficient of friction between the body and the horizontal floor is 0.30. Unit vector i points to the east and j to the north. 

a.    Determine the magnitude and direction of the resultant force on the body, correct to 2 significant

       figures.                                                                                                                                              2 marks

b.    Find the speed and distance travelled by the body after 5 seconds, correct to 2 significant figures.

                                                                                                                                                                 2 marks
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