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Answer ALL questions.  Write your answers in the spaces provided.

1.
z z4 + az3 + bz2 + cz + d

 where a, b, c and d are real constants.

z

z
(4)

a, b, c and d.
(5)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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(Total for Question 1 is 9 marks)
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2. Show that

( )( )2

0

8 12
d ln

2 3 1

x x k
x x

− =
+ +∫



 where k
(7)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 7 marks)
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3.

A B

D C

to scale

Figure 1

ABCD
of the table, AB

r a cos 2    2

 where a is a constant.

a
(2)

AD

2 to 

(8)
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Question 3 continued
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Question 3 continued
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 10 marks)
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4. Prove that, for n , n 

1

1 2 3 2 3
0

r r r
n a n b
c n n

r

n

+( ) +( ) +( ) =
+( ) +( )
+( ) +( )

=
∑

 where a, b and c
(5)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 5 marks)
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5.

 Given that there are S t

d

d

S
t

S
t

= −
+

3
2

100

(4)

(5)

(3)

(1)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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n 2n + 4 2n

(6)
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Question 6 continued
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(Total for Question 6 is 6 marks)
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7. The line l

x y z− = +
−

= −1

2

1

1

4

3

 The line l2

r = i + 3k + t(i − j + 2k

 where t

l  and l2
(3)

l  and l2
(1)

l  and l2
(3)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 7 marks)
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8.

t w
s

d

d

d

d
e

w
t

w s

s
t

w t

= −( )

= − −

5

2

2

5
90

2 5 2 450

2

2

d

d

d

d
e

w
t

w
t

w t− + = −

(3)

t
(6)

t
(2)

T

 Given that w = s = t =

T
(6)

(1)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 18 marks)

TOTAL FOR PAPER IS 75 MARKS


