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(a)  1 1

2
( sin ) sin

1

d x
x x x

dx x

  


 

 

(b)  

1 2

1 2

1 2

0

 be the angle between the two lines

1
m =2 &  m = 

3

m -m
tan

1+m m

1
2-

3
1

1+2
3

1

45

Let

Now














 

 

(c)  
3

 If ( -3) is a factor then (3) 0

(3) 3 3 .3 6

0 33 9

11

3

x P

P k

k

k



  
 



 

(d) 
3 3

2 2
0 0

3
1

0

1

4 4 3

9 3 9

4
tan

3 3

4 3 4 2
tan

3 3 3 6 9

dx dx
x x

x

 






 

    

   

 
 

(e) 

2 2

2

2

2

5
1

2
5

( 2) 1.( 2)
2

5( 2) ( 2)

5 10 4 4

0 6

0 ( 3)( 2)

2 3

2

x

x x
x

x x

x x x

x x

x x

x or x

note x




  

  

   

  
  
  


 

 



 

Question 2 

(a)  
9 letters 3 alike
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(c) (ii) 
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Question 4 

(a) (i) 
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 n=3 and so on. Hence by

mathematical induction it is true for all positive integers n.
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Question 5 

(a) (i) 

 
 
 TPA= PBA (alternate angle theorem) 
 TPA= PCB (alternate angles on parallel lines) 
  PBA =  PCB (both equal  TPA) 
 

(a) (ii) PAB (blue)||| PCB (green) (PBA = PCB & P is in common – AA) 
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(b)(iv) Each value of x has a 1-1 corresponding value for y. It would pass the horizontal line test. 
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Question 6 

  
 
 
 
 
 
 
 
 
 
 

(a) (i) 090 angle in a semi circle
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(a) (ii)  
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(a) (iii) 2
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i.e. he rows straight across the lake from A to B
 

(b) (i) 13 13
2 4(i)  55770C C   

(b) (ii) 
13

6

13
5

(ii)  If all 6 cards are the same suit then combinations:

4 6864

If 5 cards are the same suit and one is from one 

of the other 3 suits with 13 cards each then combinations:

4 3 13 200772
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C

C
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ombinations  6864 200772 207636  

 

 



 

Question 7 

(a) (i) 3
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(a) (ii) 
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2
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Let R be the rate of fuel usage in /
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( / )

2
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2
0 2

2
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6
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4
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1
4 4

4
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4

Now compare speed to minimise fuel against speed used to maximise distance

3
3 1.32

3

The pilot should fly 32% faster.
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(b) (i) 
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cos .....(1)

1
sin .....(2)

2

2
1 .....(3)

From (1)
cos

1
Sub into (2) sin

cos 2 cos

tan
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t n

2
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
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(b) (ii) The point T is the intersection of the projectile

with the inclined plane

The inclined plane has the equation

0 & m=tan

tan .....(1)

Need to find intersection point T

& then use cos

Now t

y mx b

b

y x

x

r
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
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

 


 



 2 2

2 2

2

2

2

2

2

2

an sec .....(2)

Equating (1) & (2)

tan tan sec

tan tan sec

sec tan tan

sin sin
sec

cos cos
sin cos cos sin

sec
cos cos

sin( )
sec

cos cos
sin( )

cos cos sec

sin( )

x

x x x

x

x

x

x

x

x

x

 

  

  

  
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 
   

 
 
 

 
  
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

 

 

 

 













2

2

cos

cos cos
sin( )cos

cos

From (3) 
cos

sin( )cos 1

cos cos
sin( )cos

cos

x

x
r

r
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
 

  



  

 
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
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b (iii) 
2

2

2 2

2

2

2

sin( ).( sin ) cos .cos( )

cos
cos .cos( ) sin( ).sin

cos
cos( ) cos(2 )

cos cos

Possible maximum when 0

cos(2 )
0

cos
cos(2 ) 0

2  or 2   or  
2 2 4 2

dr

d

dr

d

d r

d

     
 

     


    
 


 


 
       
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   


  


  
 




 

 

      




2

2

2 2 2

2

2

2

2sin(2 )
 and at 

cos 4 2

2sin(2 ) 2sin
4 2 2 0

cos cos

a maximum when 
4 2

sin( ).cos( )
4 2 4 2

cos

sin( ).cos( )
4 2 4 2

1 sin

2sin( ).cos( )
4 2 4 2
2(1 sin )

sin

d r

d

R

R

R

R

   


  

  
 

   


   


   




 

     
   

  

  
 

 




 





2

2

( ) sin( ( ))
4 2 4 2 4 2 4 2

2(1 sin )

using  2sin cos sin( ) sin( )

sin sin( )
2

2(1 sin )

1 sin

2(1 sin )(1 sin )

1

2(1 sin )

A B A B A B

R

R

R

       



 




 


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
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 
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
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 


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(b) (iv) 
0

**

The slope of the initial projection is tan

This will be a maximum when 
2 4

tan tan tan 1 1 tan
2 4 2 2tan

2 4 1- tan tan 1- tan 1- tan
2 4 2 2

The slope of the direction on impa

m

m


 

   
 

   



 

             
    

 

2 2

2 2
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