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SECTION 1 - Multiple-choice solutions
Question 1

First, we require an equation of the form
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Second, if the graph with equation 
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 is translated left or right, then the maximum and minimum points on the branches of the hyperbola are no longer on the y-axis.

So eliminate options B and D.
The answer is E.

Question 2

Since the graph has vertical asymptotes of 
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Also, by symmetry, the maximum turning point
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The answer is B.

Question 3

Since the period of f is 
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Since this function is defined at 
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Since this function is defined at 
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The answer is C.
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The range of the function 
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The answer is A.
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Question 5

Draw a graph.

A straight line through the points 
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This straight line intersects the graph 
of 
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If this straight line is rotated anticlockwise 
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So, for 
[image: image28.wmf]  

-

p

2

£

a

<

-

1

 there will be three points of intersection.

The answer is A.

Question 6
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The answer is D.

Question 7
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For option C
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The answer is D.

Question 8


[image: image39.wmf]2

1

 

  when

3

2

6

6

5

1

 

  when

3

2

6

0

 

  when

6

  

So,

3

2

6

,

2

2

3

 Moivre)

(De

   

2

cis

3

)

3

(

cis

2

cis

3

))

(

cis

(

)

(

cis

let

          

          

3

3

3

3

p

p

p

q

p

p

p

q

p

q

p

p

q

p

p

q

p

q

p

q

q

-

=

-

=

-

=

=

=

+

=

=

=

+

=

Î

+

=

÷

ø

ö

ç

è

æ

=

÷

ø

ö

ç

è

æ

=

=

=

k

k

k

k

Z

k

k

r

r

r

z

i

z


The solutions will start to repeat with other values of k.

The three principal arguments 
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The answer is E.

Question 9

The coefficients of each of the terms in the equation are real therefore we know that the roots appear in conjugate pairs (conjugate root theorem) with the odd root out having to be real. Only option C shows three pairs of conjugate roots and one root on the Real axis of the Argand diagram.

The answer is C.

Question 10

Method 1 – using CAS
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Method 2 – by hand
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The answer is E.

Question 11
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The answer is A.

Question 12

For option A, when 
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For option C, when 
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For option D, when x is positive, 
[image: image47.wmf]  

dy

dx

 is always negative whereas on the graph when x is positive, the gradient is always positive.
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The answer is E.


Question 13
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The graph of 
[image: image50.wmf]  

y

=

f

(

x

)

 will only pass through the origin if 
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The case shown is for 
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This is the only solution so there is only one 
stationary point and it is a local maximum.

This eliminates option A, B and E.

The answer is D.

Question 14
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The answer is C.


Question 15
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If ABCD is a parallelogram then 
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Alternatively you could use
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and use the same procedure.

The answer is D.

Question 16

The triangle of forces is shown below.
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Using the cosine rule,
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The answer is A.


Question 17

Method 1

If particle A is to be due east of particle B then the 
[image: image61.wmf]  

j

~

 components of vectors 
[image: image62.wmf]  

a

~

 and 

b

~

 will be equal.

[image: image239.wmf]~

i

~

j

5

A

B

4

-2


[image: image63.wmf]  

That is,

  

t

+

2

=

t

2

t

2

-

t

-

2

=

0

(

t

-

2

)(

t

+

1

)

=

0

t

=

2


Confirming this, at 
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, the positions of particle A and B are shown and A is due east of B.
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The answer is C.

Method 2 – trial and error
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A is clearly not due east of B.
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A is again clearly not due east of B.
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So at 
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The answer is C.

Question 18
Method 1
The normal passes through 
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The answer is B.
Method 2
The gradient of the normal is 
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     The answer is B.

Question 19
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Method 1 – using CAS

             
[image: image82.wmf]c

v

x

+

-

-

=

)

1

(

3

1

3


Method 2 – by hand
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The answer is D.


Question 20

Let the reaction of the base of the crate on the load be N.
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The answer is E.

Question 21
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The answer is B.

Question 22

During the first five seconds the particle has a positive velocity so it travels 
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During the last five seconds its velocity is negative and it travels
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It ends up 
[image: image91.wmf]2

1

1

 units left of its starting point.

We are told that the particle is initially 2 units from the fixed point. This means it could have a possible displacement from this fixed point of 2 or – 2.

A possible displacement from the fixed point could therefore be 
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The answer is A.


SECTION 2 
Question 1 (11 marks)
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Stationary points occur when 
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d.
If there are 3 points on the graph of f where the gradient is m, then there must be 
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(1 mark)- correct integrand

(1 mark) – correct terminals
ii. Using CAS, volume equals 
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a. [image: image249.wmf](z)

Re

1

-1

-1

-2

-2

-3

-3

1

2

2

3

O

region required

boundary included

3

Im

(z)

6

p

C

z

z

z

Î

=

,

2

:

C

z

z

z

Î

=

,

1

)

I

m

(

:

C

z

z

z

z

Î

=

)

,

(

A

r

g

)

(

A

r

g

:

1

         
[image: image120.wmf]  

z

1

=

1

+

3

i



[image: image121.wmf]3

1

3

tan

)

(

Arg

1

1

p

=

÷

÷

ø

ö

ç

ç

è

æ

=

-

z


 (1 mark)

b. i.
    
[image: image122.wmf]÷

ø

ö

ç

è

æ

-

=

3

cis

2

1

_

p

z



[image: image123.wmf])

2

(

cis

64

3

cis

2

)

(

6

6

_

1

p

p

-

=

÷

÷

ø

ö

ç

ç

è

æ

÷

ø

ö

ç

è

æ

-

=

z


          
[image: image124.wmf]))

0

sin(

)

0

(cos(

64

i

+

=


          
[image: image125.wmf])

0

1

(

64

i

+

=


          
[image: image126.wmf]64

=


So 
[image: image127.wmf]1

_

z

is a sixth root of 64.
(1 mark)

ii. The six roots of the equation 
[image: image128.wmf]  

z

6

=

64

 lie on a circle with centre at 
[image: image129.wmf]  

0

+

0

i

 and a radius of 
[image: image130.wmf]  

64

1

6

=

2

. They are spaced at intervals of 
[image: image131.wmf]  

2

p

6

=

p

3

 apart. 

Since 
[image: image132.wmf]÷

ø

ö

ç

è

æ

=

3

cis

2

1

p

z

 and 
[image: image133.wmf]÷

ø

ö

ç

è

æ

-

=

3

cis

2

1

_

p

z

are both roots, the other four roots will be located at 
[image: image134.wmf])

(

cis

2

 

and

 

3

2

cis

2

),

0

(

cis

2

,

3

2

cis

2

p

p

p

÷

ø

ö

ç

è

æ

-

÷

ø

ö

ç

è

æ

.

 (1 mark)

c. 
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  (1 mark) – one correct graph

    (1 mark) – a second correct graph
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Method 2 – using calculus
Note that point C lies on the line 
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 Question 3 (12 marks)
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If you have time, check your answers, i.e.,
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Question 4 (10 marks)
a. 
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b. Use your CAS to sketch the function.


 (1 mark) – correct endpoints

(1 mark) – correct shape and asymptote
c.    
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d.
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f. 
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The estimate for y is 1.3 (correct to one decimal place).
 (1 mark)

Question 5 (13 marks)

a.     
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The snowboarder’s speed is 7.24 m/s (correct to 2 decimal places).

(1 mark)
b. From part a. 
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This is a maximum when 
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(1 mark)

c. 
Whilst moving up the launching pad the deceleration is constant with
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d. 
After he momentarily comes to rest, the force diagram will be as shown:
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 (1 mark)
e. At the top of the launching pad, the horizontal component of the snowboarder’s velocity is 
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At the top of the launching pad, the vertical component of the snowboarder’s velocity is 
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Let the length of the launching pad be l.
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(1 mark) – use of scalar product











(1 mark)





�





(1 mark)
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