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Section 1- Multiple-choice solutions
Question 1

The asymptotes are 
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The answer is B.

Question 2
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The answer is C.

Question 3
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For the domain,
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For the range,
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The answer is E.

Question 4
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Note that 
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The answer is E.

Question 5

The complex number 
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, the conjugate of z can be represented by the point T.

The complex number 
[image: image13.wmf]  

z 

i

 is obtained by rotating point T by 
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 radians in an anticlockwise direction.

So 
[image: image15.wmf]  

z 

i

 is represented by the point R.

The answer is C.


Question 6

Method 1 – graphical approach.

The graph is made up of the set of complex numbers which are the same distance from the complex number ai and – a.
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These lie on the line that passes through the point representing the complex number 
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 and has a gradient of – 1.

The answer is B.

Method 2 – algebraic approach
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The line passes through the complex number 
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 and has a gradient of – 1.

The answer is B.

Question 7

Since the coefficients of the cubic polynomial are real, the conjugate root theorem applies and so 
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The answer is D.


Question 8
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The answer is E.

Question 9
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The answer is C.

Question 10
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Let 
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The answer is C.


Question 11
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The answer is E.

Question 12


[image: image32.wmf]40

200

40

5

5

200

5

)

minute

/

litres

(

 

of

 

outflow

 

of

 

rate

)

minute

/

litres

(

 

of

 

inflow

 

of

 

rate

H

H

H

H

H

dt

dH

-

=

-

=

´

-

=

-

=


Initially there is 40% of 200 = 80 litres of hydrogen in the cylinder.
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The answer is D.

Question 13

The particles are in the same position when
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At 
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 the particles are in the same position.

The answer is B.


Question 14
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The answer is C.

Question 15

Since PQRS is a rhombus the diagonals cross at right angles so
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So A is true.

Since PQRS is a rhombus and 
[image: image44.wmf]~

~

~

~

 

 

so

 

1

 then 

1

b

a

b

a

=

=

=

 so B is true.

[image: image215.wmf]x

2

3

-2

-3

y

1

9

4

2

2

=

+

y

x


[image: image45.wmf]1

 

since

cos

cos

~

~

~

~

~

~

=

=

=

=

·

b

a

b

a

b

a

q

q


So option C is true but option D isn’t because 
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Option E is true.

The answer is D.

Question 16
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Method 1
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The answer is C.
Question 17

The total force 
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The answer is A.

Question 18
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The mass covers 65m.

The answer is D.


Question 19
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Therefore the distance between the two particles is given by 
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The answer is A.

Question 20
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The answer is E.


Question 21

Method 1 – using Lami’s Theorem
Let T be the tension in the shorter string.
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The answer is D.

Method 2 – resolving horizontally and vertically
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The answer is D.

Question 22

Mark in the forces operating.
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The answer is B.


SECTION 2

Question 1

a. 
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d. The period of the x-coordinate of motion is 
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Method 1 – “Hence”
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(1 mark) – completing the squares
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(1 mark) – correct circular boundary

(1 mark) – correct linear boundary

(1 mark) - correct boundary marking and shading
d. 
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At point A on the diagram above 
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Method 2
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At point A on the diagram above 
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Resolving horizontally,
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Distance covered by balloon is 10.31m (correct to 2 decimal places).
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g. The distance travelled by the balloon is given by
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Question 4
a. The left hand branch can be drawn using the direction field and passing through the point 
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Use this point and the direction field to sketch the second branch.


(1 mark) – correct left branch

(1 mark) – correct value of c (correct right branch)

(1 mark) – correct right branch
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Question 5
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(1 mark) – correct integrand

(1 mark) – correct terminals
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d. At the base, 
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The domain of f that describes a pylon is 
[image: image194.wmf]  

x

Î

[

1

,

200

]

 so 

x

=

3

2


 (1 mark)

From the graph given, this is consistent with a minimum point.
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The minimum radius is therefore 0.96m (to 2 decimal places).
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f. For a point of inflection 
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(Note that from the earlier given sketch it is evident that a point of inflection occurs around the point where 
[image: image202.wmf]27

2

×

=

x

. If asked to verify that a point is a point of inflection it needs to be shown that 
[image: image203.wmf]  

d

2

y

dx

2

=

0

 AND that the sign of 
[image: image204.wmf]  

d

2

y

dx

2

 is different on either side of the point.)

g. At the top of the pylon 
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Angle required 
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Total 14 marks
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(1 mark) – correct integrand


(1 mark) – correct terminals
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