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Part I (Multiple-choice) Answers

1. E 2. B 3. C 4. A 5. C

6. A 7. A 8. B 9. D 10. D

11. A 12. B 13. C 14. C 15. D

16. A 17. E 18. A 19. E 20. E

21. E 22. D 23. C 24. B 25. E

26. E 27. D 28. E 29. B 30. D
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Note: The two (-2)’s in the given function do
not effect the domain.

Question 4 [A]
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Question 1 [E]
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Question 2 [B]

    z i− + =1 2 2

    x yi i+ − + =1 2 2

    ( ) ( )x y i− + + =1 2 2

    ( ) ( )x y− + + =1 2 22 2

    ( ) ( )x y− + + =1 2 42 2

circle, centre (1, – 2), radius 2
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Question 5 [C]
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Question 6 [A]
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Question 7 [A]
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Question 8 [B]
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Question 9 [D]

If     z r= cis( )θ , then     z r
_

( )= −cis θ

Question 10 [D]

    

r t e i t j

r t e i t j

r i

r

t

t

~ ~ ~

~ ~ ~

~

~

( ) cos( )

˙ ( ) sin( )

˙( )

˙ ( )

= +

= − − ×

= −

=

=

−

−

3 3
2 2

3 3
2 3 2

0 3

0 3

3

Question 11 [A]
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Question 12 [B]
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In order to determine the correct response to
this question, students could systematically
differentiate the options.

If     y xe= log ( )5 , 
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Question 13 [C]
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Question 15 [D]
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Question 16 [A]
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Question 17 [E]
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Question 18 [A]
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Question 19 [E]

Method 1: Consider total motion.

    s = 40m,     a = 9 8. m/s2,     u = −15m/s

    
s ut at= + 1

2
2

    40 15 4 9 2= − +t t.

    4 9 15 40 02. t t− − =

Quadratic formula     ⇒ =t 4 77. sec, since     t > 0

Method 2: Consider upwards and
downwards motions separately.

Upward motion:

    u s v s a= = = −15 0 9 8 2m/ m/  m/s, , .

    
t v u
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− =15
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s u
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2
15
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Downward motion:

    s = + =40 11 48 51 48. .  metres,

    u = 0 m/s,     a = 9 8.  m/s2
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2
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Total time   = + =1 53 3 24 4 77. . .  seconds
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dy
dx x

= 1
2 ,       y y hf xn n n+ = + ′1 ( ) ,      h = 0 2.

x                    y

1  3

1.2
  
3 0 2 1

1
3 22+ 





=. .

1.4
  
3 2 0 2 1

1 2
3 3392. .

.
.+ 





=

Question 21 [E]
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Question 24 [B]
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Question 25 [E]

    
y Sin x= 





−1 2 Let 
    
u x x= = −2 2 1

    

du
dx x

x
= − = −−2 22

2

  
dy
dx

dy
du

du
dx= ×

      
    
=

−
× −1

1

2
2 2

u x

      =

    

−

−

2

1 42
2x

x

      

    

= −
−

2

42
2

2x x
x

      

    

= −
−

2

42
2

x x
x

      

    

= −
−

2

42x x( )

Question 26 [E]

    
dv
dt e t= +−3 20 2.

    
v e dtt= +( )−∫ 3 20 2.

    v e t ct= − + +−15 20 2.

Starts from rest (t = 0, v = 0), c = 15

Hence     v e tt= − + +−15 2 150 2.

When t = 2,     v = 8 95.

Question 27 [D]

    N mg= cos θ ,    F N= =µ µ     mg cos θ

    R mg F= −sin θ ,

       = −mg sin θ µ     mg cos θ

    
a R

m g= = −sin θ µ     g cos θ

Question 28 [E]

    R N g= − 4

    N g− = ×4 4 3

    N g= +12 4
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Question 29 [B]
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Question 30 [D]

Long diagonal :   AC AO OD
→ → →

= +

                       = −
→ →

OD OA
         

    
= −d a

~ ~

Short diagonal : 
    
OB b
→

=
~

Diagonals are perpendicular if 
    

d a b
~ ~ ~
−



 ⋅ = 0

N

F

mg sinθ

θ
mg cosθ



MAV Specialist Mathematics Examination 1, Solutions, 2002

© The Mathematical Association of Victoria Page 6

Part II Solutions

Question 2
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Question 4

a.     R
2 2 23 4 2 4 3 105= + − ( )( ) °( )cos

Diagram [M]

    R ≈ 5 59.  Newtons [A]

c

d
2.79

13.76°

R

4

3

E

N

60°
45°

b. Let the angle between the 3 Newton
force and the Resultant be θ.

By sine rule 
  

5 59
105

4.
sin sin°( ) = θ

[M]

                              
  
sin

sin
.θ =

°( )4 105
5 59

                                       θ = °43 755.

Hence angle between the Resultant
and North is   43 755 30 13 755. .° − ° = °

    
a F

m= = 2 79.  m/s2

    
sin . .13 755 2 59°( ) = c      ⇔ = °( )c 2 79 13 755. sin .

[M]
                                 c = 0 664.

    
cos . .13 755 2 79°( ) = d      ⇔ = °( )d 2 79 13 755. cos .

            d = 2 71.

Hence 
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Question 5

Local minima at ‘a’ and ‘f’; local maximum at ‘d’. [A]

Points of inflexion at ‘b’ and ‘e’. [A]

Correct general shape. [A]
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2
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x
c 0

c 0


