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SECTION 1 - Multiple-choice solutions
Question 1
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The only axis intercept occurs at 
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.
The answer is A.

Question 2

The graph of 
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The answer is C.


Question 3
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The answer is E.

Question 4

For 
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The answer is C.

Question 5
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The modulus of z is the distance from the origin

to the point on the Argand diagram represented by z. 
Since z lies on the imaginary axis, there are two 
possible values of z, as shown on the diagram.

One is 
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Only the latter is offered in the answers.
The answer is B.

Question 6
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The imaginary part is 
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The answer is C.

Question 7


[image: image16.wmf]q

q

q

q

q

q

q

5

2

3

arg

)

2

(

cis

 

so

)

cis(3

)

cis(2

 

and

          

          

)

(

cis

2

3

1

2

3

3

1

2

1

=

-

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

=

=

=

z

z

b

z

a

z

b

z

a

z


The answer is E.

Question 8
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For the principle valued argument, 
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The answer is B.

Question 9

Do a quick sketch.
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The lines 
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 are both tangents to the circle.

The lines given in options B and D don’t intersect with the circle at all.
The line 
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 intersects twice.  

The answer is E.

Question 10
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The answer is B.

Question 11

Method 1
At 
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 is undefined, so eliminate options C and E.

For 
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The answer is B.

Method 2

The slopes 
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 are influenced by x-values only, so A and B are the only possibilities.

The slopes are non-negative so it must be B.

The answer is B.
Question 12
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The answer is C.

Question 13
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The answer is A.
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Question 14

Draw a diagram.

Add tip to tail to get the resultant vector 
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The answer is D.

Question 15
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The answer is D.

Question 16
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 must be a second quadrant angle.
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The answer is C.

Question 17
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The answer is D.

Question 18
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Resolving vertically:
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The answer is D.

Question 19
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For the m kg particle,

    
[image: image48.wmf]9

.

4

2

4

2

4

2

)

2

(

)

1

(

)

2

(

=

=

=

=

+

-

=

-

a

g

m

mg

a

ma

mg

ma

mg

T



[image: image49.wmf]  

v

=

24

.

5

v

=

u

+

at

u

=

0

24

.

5

=

0

+

4

.

9

´

t

t

=

?

t

=

5


The answer is E.

Question 20
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The answer is A.

Question 21
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The answer is D.

Question 22
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The particle will also be at rest where 
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The answer is E.


SECTION 2 
Question 1
(11 marks)
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b.    
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Method 1 - solve for t using CAS
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Method 2 – solve for t by hand
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(1 mark) – correct asymptotes

(1 mark) – correct x-intercepts
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(1 mark) – correct argument
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ii. Method 1
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To Show 
[image: image88.wmf]  

z 

1

+

2

3

-

2

z

1

=

z 

1

+

2

3


[image: image193.wmf]50

   

(0, 24.5)

   

(500, 306)

   

1

00

   

15

0

   

2

00

   

25

0

   

3

00

   

35

0

   

N

  

t

500

400

300

200

100

)

5

0

,

1

2

0

(

p

[image: image194.wmf]3

g

7g

T

T

N

q


[image: image89.wmf](

)

3

28

9

3

1

3

3

1

3

3

6

2

3

3

3

2

3

2

3

3

2

3

2

3

2

3

2

1

1

=

+

=

-

-

=

-

-

+

=

-

-

+

=

+

-

+

-

=

-

+

=

i

i

i

i

i

z

z

LS


(1 mark)




     (1 mark)

e.
i.

[image: image195.wmf]7g

T

Fr

N

°

3

0


(1 mark) for L including axes intercepts

(1 mark) for 
[image: image90.wmf]6

)

(

Arg

p

=

z

 including excluded origin
ii. [image: image196.wmf]3

g

T


[image: image197.wmf]7g

Fr

N

motion

°

3

0

Start by finding the point of intersection of L and 
[image: image91.wmf]6

)

(

Arg

p

=

z

. 

[image: image92.wmf]6

)

(

Arg

p

=

z

can be expressed in Cartesian form as 
[image: image93.wmf]  

y

=

1

3

x

.

[image: image94.wmf]4

3

or   

   

4

3

  

is

  

+

-

=

=

+

x

y

y

x

L



[image: image95.wmf]4

3

3

1

  

  

So

+

-

=

x

x


Solve using CAS, 
[image: image96.wmf]3

=

x

 
[image: image97.wmf]1

so

=

y

.
A is the point 
[image: image98.wmf](

)

1

,

3

.





     (1 mark)

[image: image99.wmf]ACD

ABO

D

D

  

and

  

 are similar because 
[image: image100.wmf]CAD

BAO

Ð

=

Ð

 (vertically opposite angles), 
[image: image101.wmf]ADC

ABO

Ð

=

Ð

(alternate angles) and 
[image: image102.wmf]ACD

AOB

Ð

=

Ð

(alternate angles). They will be congruent, and therefore have the same area, when 
[image: image103.wmf]  

k

=

2

3

.
(1 mark)

 Question 3 (12 marks)
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(1 mark) – correct axes intercepts

(1 mark) – correct shape
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c. For the drones to meet,
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Since the displacement components are not equal at the same time, the drones never meet.
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d. 
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Question 4 (10 marks)
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Solve for N using CAS
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The number of pre-sold apartments is 24 (to the nearest integer).
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The limiting number is 314 (to the nearest integer).
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c. Differentiate the equation
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d. 
Method 1 – using the given expression
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We are told that the graph has a point of inflection so this occurs when 
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Method 2 – otherwise

From part c., 
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We are told that the graph has a point of inflection. This occurs when 
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Question 5 (12 marks)

a. 
i. Around the 7kg mass:
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ii. Around the 3kg mass:
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iv. If the system is in equilibrium then 
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 (correct to 1 decimal place)
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v. When the 2kg mass is moving vertically upwards, 
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b. 
Around the 7kg mass:
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If the 7kg mass is on the point of moving 
then 
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c. i.

[image: image163.wmf]  

  

7

g

sin(

30

o

)

-

Fr

=

7

a


          
[image: image164.wmf])

0.01m/s

nearest 

 

 the

(to

   

m/s

00

.

4

...

00037

.

4

7

3.5g

 

So

2

3

7

)

30

cos(

7

 

Also

7

5

.

3

7

5

.

3

2

2

=

=

-

=

=

=

-

=

=

-

N

a

g

g

N

Fr

g

a

a

Fr

g

m

o


 (1 mark)

ii. 
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The 3kg mass is subject only to gravitational
force so its acceleration is 
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d. Both masses are travelling with constant acceleration.

So, using 
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