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QUESTION 1 
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Question 2 
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(b)  
40

39

2

1

1 2

1st investment after 40 years = 500 1.08

2nd investment after 40 years = 500 1.08

...

39th investment after 40 years = 500 1.08

40th investment after 40 years = 500 1.08

500 1.08 500 1.08 ..Total
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(c)(ii) 
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Question 3 

(a) (i) 
1
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Step 1: Show true for 1
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(c) (ii) Amplitude = 2 
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Question 4 
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(b) (ii) 
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(b) (iii) -1
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Domain of ( ) is the range of ( )
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(c)(i) EDBC is a cyclic quadrilateral because BC subtends equal angles from 
E and from D 

(c)(ii) AED = ACB because  
AED is an exterior angle to a cyclic quadrilateral and  
ACB is the opposite interior angle. 

 



 

Question 5 
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(b) (i) 3 2
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(b) (ii) 
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-1/3 0 -1/4 

x 

4 -1 

y 

y=P(x) 

(-1,1) 

(1,7) 

(0,1) 

(-1/3,29/27) This is 
the root 
being 
sought 

First approximation 
taken on wrong side of 

turning point. 

Answer 
to (b)

(b) (iii) 



 
(c)(i) 

50
4
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4

    

   4

P(4 untagged) = 0.47

Number of combinations of untagged

Number of combinations of any fish

C

C
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(c)(ii) 
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4

60
4

P(at least 1 tagged) = 1 - P(4 untagged)

= 1- 0.53
C

C
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(c)(iii) 
7

(     )  0.47 

(    7 ) 0.47 0.005

P no tagged in a day

P no tagged in days


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(c)(iv) 7 2 5
2P(no tagged in exactly 2 days) = (0.47) (0.53) 0.19C   

 



 

Question 6 

(a) (i) 

0

0

2
1
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Intitial conditions:

0 : cos 45
2

0 : sin 45
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In the horizontal plane

0
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2
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2
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V
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V
At t y V

x

V
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y g
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C V

y gt V
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at t y

C

y gt Vt
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2

2
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2

2

2 2 ( 2 2 2)

2
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sub this into y

1 2 2 2
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1 2 2 2
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2 2 1

1

1

x Vt

x Vt note

x Vt

x
t

V

x x
y g V

V V

x x
y g

V

gx
y x

V
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y x
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
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
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(a) (ii) 

2

2

2

2

2

2

2

From the description we can see the ball passes through the point (9.3,2.3)

1

9.8 9.3
2.3 1 9.3

847.602
8

847.602

8

10.8

gx
y x

V

V

V

V

V ms

  


   

  


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(a) (iii) 
2

2

2

2

2

y=0 when the ball hits the ground

9.8
0 1

10.3
9.8

0 1
106

0 106 106 9.8

106 106 4 106 9.8

2 106
11.7 ( )

distance from the net: 11.7 9.3 2.4

x
x

x x

x x

x

x disregarding ve value

m

   

  

  

    
 


 
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(b) (i) 2

2 2

2 2

2 3

2 3

2 3

2 3

2 3

3(1 )

1
3 3

2

1
3 3

2
1

3
2
 At 0, 4

1
4 0 0

2
8

1
3 8

2

6 2 16

16 6 2

a x

d
v x

dx

v x dx

v x x C

x v

C

C

v x x

v x x

v x x

 

    
 

  

  

 

  



  

   

  



 

(b) (ii) Yes, the particle will return to the origin. Initially it is at the 
origin and moves to the right (v=+4ms-1). When it goes past 
x=1 its acceleration becomes negative and thus the force 
will be operating back towards the origin. Its velocity on 
the second time through the origin will be v=-4 ms-1 

 



 

Question 7 

(a) (i) 2n 2n

2n 2n 1 2n 2 2n 2 2n 2
0 1 2 3 2

2n 2n 1 2n 2 2n 2 2n 2
0 1 2 3 2

2n 2n 2 2n 4 2n 2
0 2 4 2

=(1 + x)  + (1 - x)  

= ...

...

2( ... )

n
n

n
n

n
n

C C x C x C x C x

C C x C x C x C x

C C x C x C x

    

     

    

 

(a) (ii) 
2n 2n 2n 2n 2 2n 4 2n 2

0 2 4 2

20 20 20 20 2 20 4 20 20
0 2 4 20

20 20 20 20
2 4 20

19 20 20 20
2 4 20

For n=10 and x=1 the expression:

(1+ x)  + (1 - x) 2( ... )

(1+ 1)  + (1 - 1) 2( 1 1 ... 1 )

2 2(1 ... )

2 1 ...

n
nC C x C x C x

C C C C

C C C

C C C

    

    

    

     

 

(b) (i) 

2

2 2

2

1
1

1
1

 Let 

2

2

dx 2ydy
 Now 

x(1-x) y (1-y )

dy
2

(1-y )

2sin

2sin

y x

x y

dx
y

dy

dx ydy

y C

x C







 

 

 





 

 

 



 



(b) (ii) 

  

 

2

2

2

1
2

1
2

1
2

1

1 1
 Let 

2 2

1

dx
Now 

x(1-x) 1 1
1

2 2

1 1
2 2

2

2 1 1 2

2

1 4
2

1 2

 Let 2 2

1

sin

sin 2

1
sin 2( )

2

sin (2 1)

z x x z

dx
dx dz

dz
dz

z z

dz

z z

dz

z z

dz

z
dz

z

u z du dz

du

u

u C

z C

x C

x









    

  


      
  


     
  


 







  





 

 

  

 

 










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(b) (iii) 
1 1

1 1

1 1

From (i) and (ii)

sin (2 1) 2sin

1
To find C let x=

2

1
sin 0 2sin

2

0 2
4

2

sin (2 1) 2sin
2

x x C

C

C

C

x x







 

 

 

  

 

  

  

   

 



(c)  

 

 

  

2

2 2

2

| 4 1| 2 (1 )

4 1 4 (1 )

16 8 1 4 4

20 12 1 0

10 1 2 1 0

1 1

10 2
(1 ) 0

0 1

1 1
0 & 1

10 2

x x x

x x x

x x x x

x x

x x

x or x

Now x x

x

x x

  

  

   

  

  

  

 
  

    

2 (1 )y x x   

| 4 1|y x   

1

0 1

2

1

10
 

y 

1 


