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1. Given that 

2z3 � 5z2 + 7z z z2 + az + b)

 where a and b are real constants,

a b.

(2)

z

2z3 � 5z2 + 7z � 6 = 0
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Question 1 continued
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2. 
1

n

r

r
=

∑ 2

1

n

r

r
=

∑  to show that

( ) ( )2 2

1

3 2
2

n

r

n
r an bn c

=

− = + +∑

 where a, b and c

(5)
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Question 2 continued
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3. It is given that  and 

2x2 � 7x + 4 = 0

2 2

(3)

α

β
 and 

β

α

  ax2 + bx + c = 0, where a, b and c are integers.
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Question 3 continued
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4. 

Q
P

S xO

C

y

Figure 1

 C y2 = 4ax, where a is a positive 

constant. The point S C and the point Q C. 

 The point P lies on C where y > 0 and the line segment QP is parallel to the x-axis.

 PS

PQ.

(1)

 Given that the point P has x coordinate 9

 

a, 

(2)

PSQ.

(3)
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q4

(Total 6 marks)



Leave 

blank

*P44971RA01028*

5. In the interval 2 < x

6 � x2 cos 
x

5





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 = 0, where x

 has exactly one root .

width 0.25 which contains .

(4)

.  Give 
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Question 5 continued
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6. H

xy = 36

 The three points P 6
6

p
p
,







, Q 6
6

q
q
,





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 and R 6
6

r
r
,







, where p, q and r are distinct, 

 H.

PQ is

pqy + x p + q)

(4)

 Given that PR QR,

H at the point R is parallel to the line PQ.

(6)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. 

z = � 3k � 2ki, where k is a real, positive constant.

z

k.

(3)

a + ib, where a and b k where 

necessary,

4

3z k+

z2

(5)

 k A, B, C and D representing z, z*, 
4

3z k+
 and z2

  respectively on a single Argand diagram.

(3)
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Question 7 continued
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Question 7 continued
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q7

(Total 11 marks)



Leave 

blank

20

*P44971RA02028*

8. 

P =
−





3 4

4 3

a a

a a
, where a is a constant and a > 0

P a.

(3)

 The matrix P U T  onto the 

triangle T
2
.

 The triangle T
2

a, � 4a a, 8a a a).

 T

(3)

T
2

a.

(3)

 V, represented by the 2 × 2 matrix Q  

 angle  clockwise  = 
4

3
 and 0   

2

π

Q, 

(2)

 U V W.  

The matrix R W.

R.

(2)
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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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9. n + ,

2

1

n

r

r
=

∑ r
1

6
n n n2 + n

(6)

 n + ,

7 12

3 5

6 1 12

3 1 6

−
−



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=
+ −

−

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
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n
n n

n n

(6)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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Question 9 continued
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