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SECTION 1- Multiple-choice solutions
Question 1
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There are no x or y-intercepts.

The answer is A.

Question 2

The hyperbola has its centre at 
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The answer is C.


Question 3
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Method 1 – addition of ordinates
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The answer is C.

Method 2
Since 
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This eliminates option D.
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This eliminates option E.

The answer is C.

Question 4

Let 
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The answer is A.

Question 5

The two roots 
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 will be a quadratic with real coefficients.

This would also be the case for options A and E, so the resulting quartic would have only real coefficients.

The roots in options B and C would also mean a quadratic with real coefficients would result and hence the quartic would have only real coefficients.
The answer is D.

Question 6

If the distance from the complex number z to the complex number 
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So we require the following set of z values:
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The answer is C.

Question 7
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The answer is E.

Question 8

At 
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x

=

0

, the gradient is zero.

This eliminates options B and C.

When 
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The answer is A.
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The answer is C.

Question 10

At any time t, the thickness of the walls is 
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The answer is D.

Question 11
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The answer is E.

Question 12

Let the antiderivative function be 
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The answer is D.

Question 13

Since 
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The options are shown below.
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The answer is D.

Question 14

Since 
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The answer is E.

Question 15
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The answer is C.

Question 16
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The particles will meet iff
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The particles will meet at 
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The answer is B.

Question 17

The scalar resolute of 
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The answer is B.

Question 18
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The nearest answer is 76(.
The answer is E.


Question 19
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The answer is E.

Question 20

Initially momentum is 8kgms-1.
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where u is the initial velocity
Five seconds later the momentum is 28kgms-1.
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The answer is E.


Question 21
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The answer is B.

Question 22
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The answer is C.


SECTION 2

Question 1
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Method 1 – by hand
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Method 2 – using CAS
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Clearly this is not feasible so 
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(1 mark) – recognition that component parallel to 
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(1 mark) – 3 correct forces

(1 mark) – remainder of correct forces
b. Around the load: 
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So the mass of the machine is 2m = 50kg.

(1 mark)
c. 
Note that the load has mass 25kg from part b.
Around the load:
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d. i.
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ii. The weight force down the plane is 
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Maximum friction 
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So the friction can just balance the force acting down the plane on the machine. Therefore the machine is in limiting equilibrium (stationary) and on the point of moving down the plane.
 (1 mark)

Total 13 marks

Question 4

 (1 mark)
a. For 
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b. 
(1 mark) – correct first branch

(1 mark) – correct second branch

c. Method 1
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d. 
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e. From part e., the average speed of the car for 
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Question 5
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b. i.
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[image: image123.wmf]  

u

 and 

u 

 on an Argand diagram.


There are no solutions for which 
[image: image124.wmf]6

)

(

Arg

6

 

is,

 that 

6

|

)

(

Arg

|

p

p

p

<

<

-

<

z

z

.

So there are no solutions between 
[image: image125.wmf]  

u

 and 

u 

.

They are spaced 
[image: image126.wmf]  

2

´

p

6

=

p

3

 apart.

The solutions to the equation 
[image: image127.wmf]  

z

n

=

-

64

 are spaced evenly around a circle with centre at the origin. Since they are spaced 
[image: image128.wmf]  

p

3

 apart, there will be six of them. 
[image: image129.wmf]  

2

p

¸

p

3

=

6

æ 

è 

ç 

ö 

ø 

÷ 


So 
[image: image130.wmf]  

n

=

6

.

(1 mark)

ii. 
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c. Method 1
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since multiplying a complex number 
by i is equivalent to rotating it 
anticlockwise by 
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To show:
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d. 



Since 
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(1 mark) – correct shape
(1 mark) – correct radius and centre
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(Note the converse does not hold i.e. if � EMBED Equation.3  ��� there may or may not be a point of inflection at � EMBED Equation.3  ���.)
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