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Section 1

Question 1

If 
[image: image3.wmf](

)

x

x

x

f

5

3

2

+

=

, then the graph of 
[image: image4.wmf](

)

x

f

y

=


A. has an x-intercept at 
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B. has a local maximum at 
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C. is not defined for y < 0

D. has no y-intercept

E. has asymptotes at 
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Question 2

The graph of the relation with equation 
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 intersects the 

A. the x-axis once

B. the x-axis twice

C. the y-axis once

D. the y-axis twice

E. x and y axes twice.

Question 3

If 
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Question 4
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The shaded region, with boundaries included, shown above on an Argand diagram could be described by
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Question 5

If 
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 is a cubic polynomial with real coefficients and one of its factors is 
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Question 6

The value of 
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, correct to four decimal places is

A. 1.0696

B. 3.9998

C. 5.2317

D. 8.4633

E. 8.4497

Question 7

[image: image165.wmf]B

Fr

B

Fr

B

Fr

B

Fr

B

Fr

A

Fr

A

Fr

A

Fr

A

Fr

A

Fr

B

m

B

m

B

m

B

m

B

m

A

m

A

m

A

m

A

m

A

m

B

N

B

N

B

N

B

N

B

N

A

N

A

N

A

N

A

N

A

N

The diagram shows the graphs of 
[image: image28.wmf](

)

.

4

5

4

for

)

2

cos(

2

 

and

 

2

cos

p

p

£

£

-

=

=

x

x

y

x

y


The total area in square units of the shaded region enclosed by the two graphs is

A. 
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Question 8
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The graph of 
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 is shown above.

From this graph we know that the graph of 
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 has

A. a local minimum at 
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 and a local maximum at 
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B. a local minimum at 
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 and a point of inflection at 
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C. a stationary point of inflection at 
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D. a stationary point of inflection at 
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E. a point of inflection at 
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Question 9
An approximate solution to the differential equation 
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 is found using Euler's method with a step size of 0.1 and with 
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Question 10
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The direction (slope) field for a certain first order differential equation is shown above.

A solution to the differential equation could be

A. 
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Question 11
Fertilizer is released from a dispenser at the constant rate of 
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The dispenser is in the shape of an inverted square pyramid with a vertical height of 40cm and a sidelength of 80cm as shown in the diagram below.
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The rate at which the height, h, of the fertilizer remaining in the dispenser is changing in cm/min is given by
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[image: image60.wmf]2

40

h

-


B. 
[image: image61.wmf]2

10

h

-


C. 
[image: image62.wmf]2

2

5

h

-


D. 
[image: image63.wmf]2

2

5

h


E. 
[image: image64.wmf]2

40

h


Question 12

A particle moves in a straight line with velocity, v, and displacement, x, from a fixed origin O. Its acceleration is given by 
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 and its velocity is 
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 as it passes through O.

Its displacement from the origin in terms of v is given by
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Question 13

A surveyor leaves his base point at O and walks to a point P on a bearing of N30(E for 100m on land that has a gradient of 
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 be the unit vectors of magnitude 1m in the east and north directions respectively and 
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 is the unit vector of magnitude 1m vertically up.

The position vector 
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Question 14

Let 
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 where n is a constant.

The angle between 
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Question 15
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Triangle PQR, is a right angled isosceles triangle with 
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Which one of the following is not true in general?
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Question 16

The vector resolute of 
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Question 17

The displacement of a particle at time t seconds, 
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The motion of the particle initially is in the direction of
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Question 18

A particle of mass 4kg, started from rest and has an acceleration given by
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The momentum of the particle is given by

A. 1

B. 
[image: image110.wmf](

)

~

~

2

sin

8

48

j

t

i

t

+


C. 
[image: image111.wmf](

)

~

~

3

2

sin

2

8

j

t

i

t

+


D. 
[image: image112.wmf](

)

(

)

~

~

3

1

2

sin

2

8

j

t

i

t

-

+


E. 
[image: image113.wmf](

)

~

~

4

2

cos

2

j

t

i

t

-


Question 19

A particle of mass 5 kg is acted on by two forces 
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 and the acceleration of the particle is 
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Question 20

A box of mass 12 kg is acted on by a force of 5 newton acting at an angle of 30( to the horizontal but is not on the point of moving across a rough table with coefficient of friction of 0.8. The normal force of the table acting on the box is N and the friction forces are given by Fr.
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Which one of the following statements is true?
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Question 21

Particle A of mass 
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m

kg is connected to particle B of mass 
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kg and the two are on a horizontal rough surface. Particle A is acted on by a force F acting horizontally. If 
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 are the normal forces acting on the particles, 
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 are the friction forces, T is the tension in the connection and all forces are in Newtons, which one of the following diagrams shows correctly the forces acting on the two particles?
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Question 22

Two boxes, one of mass 3kg and one of mass 4kg, are attached to either end of a light inextensible string that passes over a smooth pulley. The weights are initially held but then they are released.
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Let T be the tension in the string.

The magnitude of the acceleration of the 3kg box is given by
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SECTION 2
Question 1

A crane is mounted on the back of a truck. It has an arm that can be retracted or extended.

[image: image173.wmf]
The arm of the crane can be rotated in such a way that the points in space that can be reached by the end of the arm of the crane form a solid in the shape of an inverted cone with a curved top, as shown in the diagram below.

[image: image174.wmf])

5

,

5

,

2

(

-

-

)

5

,

2

2

,

1

(

-

-

)

5

,

2

2

,

1

(

)

5

,

0

,

3

(

)

0

,

0

,

0

(


Point O corresponds to the base of the crane. Let 
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 be unit vectors in the direction of the right hand side and front end respectively of the truck.  Let 
[image: image133.wmf]~

k

be a unit vector in the vertically upwards direction.  Points A, B, C and D lie on the edge of the outer ring of the solid.

The coordinates of the points in and on the solid shape are given in relation to point O and the unit is metres.

a. What is the highest point vertically above the base of the crane that the crane can reach when inclined at its maximum angle from the vertical?

Explain your answer.

2 marks

b.
What is the length of the arm of the crane when fully extended?

1 mark

c.
i.
Find 
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2 marks

ii. By using your result from part i. and by finding the scalar product of two other vectors, confirm that the points A, B, C and D lie on a circle.

3 marks


d.
At a particular time, the end of the arm of the crane is located at D.

Find the angle that the arm of the crane must turn through from there so that the end of the crane is located at the point 
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Total 11 marks


Question 2

Let 
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a. i.
Find 
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ii. Find 
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iii. Evaluate 
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1 mark

b. i.
Show that u is a solution of the equation
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1 mark

ii. Write down one other solution to the equation and give a reason why it is a solution.

1 mark

c. Let 
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By graphing or otherwise find the value of x when 
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d. Using De Moivre’s theorem, find all the values of n, such that
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Total 11 marks


Question 3

Consider the function
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 and k is a positive constant.

a.
i.
On the set of axes below, sketch the graph of 
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, labelling clearly any
             key features.
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2 marks

ii. Write down the range of f.

1 mark

b. Find the area enclosed by the graph of 
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)

x

f

y

=

, the positive x and y axes and the line with equation 
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2 marks


c.
The region bounded by the graph of 
[image: image148.wmf])
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, the y-axis and the line 
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 is 


rotated around the y-axis to form a solid of revolution.

Find the volume of this solid of revolution.  Express your answer as an exact value.

5 marks

Total 10 marks


Question 4

In an underground mine, a pump operates continuously to pump out 50 litres of water each hour.

On a particular day, after a malfunction in the pump, the rate at which the pump could pump water was given by
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where v represents the volume of water, in litres, being pumped, t represents the time in hours and 
[image: image151.wmf]0

=

t

 corresponds to that time when the pump began to malfunction. The time when the repair team repaired the pump and had it pumping again at 50 litres per hour is described by 
[image: image152.wmf]a

t

=

 hours.

a. What is the value of a?

1 mark

b. Use calculus to find the minimum rate, in litres per hour, at which the pump was pumping during the period when it was malfunctioning.

Express your answer correct to 2 decimal places and verify that it is a minimum value.

4 marks

c. 
Write down a definite integral which gives the volume of water, in litres, that the pump had pumped during the time it was malfunctioning.

2 marks

d. The pumped out water is then transported in 100 litre sealed containers. Find the volume of water in litres, correct to 4 significant figures, pumped out whilst the pump is malfunctioning and hence find the number of these sealed containers that are needed.

2 marks

e. Two hours after the pump had begun to malfunction, how many extra litres of water were in the mine that would normally not have been there had the pump been operating properly? Express your answer correct to 2 decimal places.

2 marks

f. 
This mine can only cope with an additional 250 litres of water over what is normally present when the pump is operating properly. The volume of water pumped out by the pump when it was malfunctioning can be described by the function 
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where

=

t

corresponds to when the pump started to malfunction. Find whether this limit of 250 litres is exceeded during the period when the pump was malfunctioning. Explain your answer.

3 marks

Total 14 marks


Question 5

On a production line lollies slide individually down a metal chute before dropping onto a conveyor belt which is 0.4m vertically below the end of the metal chute.

The metal chute which is 2 m long, is on an angle of 
[image: image156.wmf]°

45

 with the horizontal as shown in the diagram below.

[image: image176.wmf]
The coefficient of friction between a lolly and the metal chute is 0.5.

The forces acting on a lolly, (each of which have a mass of 0.025kg) as it slides down the metal chute are the weight force, the normal reaction and the friction force.

a. On the diagram below, show the forces acting on a lolly.

[image: image177.wmf]
1 mark

b. Show that a lolly would slide down the metal chute with an acceleration of 
[image: image157.wmf]2

m/s
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.

3 marks

c.
Given that a lolly is moving at 
[image: image158.wmf](
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 at the top of the metal chute, show that 

             the speed at which the lolly is moving at the end of the metal chute is 
[image: image159.wmf]m/s

2

.

2 marks

d.
Assuming that there are no resistance forces and that 
[image: image160.wmf]~

j

 is directed upwards and 
[image: image161.wmf]~

i

 points from left to right, explain why the velocity vector for a lolly after it has dropped off the end of the metal chute is given by
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3 marks

e.
Find the horizontal distance from the bottom end of the metal chute to the point where the lolly would land.

Express your answer correct to 1 decimal place.

3 marks

Total 12 marks
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Fill in the letter that corresponds to your choice.  Example:

The answer selected is B.  Only one answer should be selected.
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