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QUESTION 1 
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Question 2 

(a)(i)  
3

3

3

( ) ln( 1)

(0.8) 0.8 ln(0.8 1) 0.076 0

(0.9) 0.9 ln(0.9 1) 0.087 0

Since function changes from +ve to -ve then there is a root in that interval
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(a)(ii) 
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Midpoint = 0.85

(0.85) 0.85 ln(0.85 1) 0.001 0

Hence the root lies between 0.85 and 0.9

0.9 correct to 1 decimal place
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 the table of standard integrals use ln( )
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(c) (i) 
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radius d

d OP in circle centre O

OS d radius

d PO in circle centre P
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(c)(ii) (angles in an equilateral )
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(c)(iii) 
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Question 3 
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(d) (ii) Since h'(x)=0 then it must be a horizontal line
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Question 4 

(a) (i) 

2 2

sin 3 cos3

sin cos
sin 2 cos cos 2 sin cos cos 2 sin sin 2

sin cos
sin 2 cos sin sin 2

cos 2 cos 2
sin cos

cos sin
sin 2

sin cos

cos sin
sin 2

sin cos

1
sin 2

sin cos

2sin co

LHS
 
 
       

 
    
 

 
 

 
 


 



 

 
 

   

   
 
 

  
 
   
 


1

s 2
sin cos

RHS
 

    
 

 

(b) (i) 
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(b) (iii) 
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Question 5 

(a) (i) 
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(a) (ii) 
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(b)  
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(c)(i)  Let the first mouse come out any exit. Then the 

probability that B will come out there is 1/5

Cis 1/5 and D is 1/5

1 1 1 1
P(all the same exit)

5 5 5 125
   



(c)(ii) Let A come out any exit. B comes out the same one is 1/5

C comes out the same one is 1/5. Dcomes out a different one is 4/5

1 1 4 4
P(Event)=

5 5 5 125
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(c)(iii)  

(c) (iv) The possibilities of more than two mice from the same exit:

1
All 4 same exit

125
16

All 3 same exit 1 different
125

16 1 17 108
(NO more than 2) 1 1

125 125 125 125
P
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There are 4 possibilities:

A B C the same exit & D a different exit

A B D the same exit & C a different exit

A D C the same exit & B a different exit

D B C the same exit & A a different exit

1 1 4
( ) 4

5 5
P E    

16

5 125




 

Question 6 

(a) 2 2

2
6

P
n

Amplitude

    


 

(b)  
Find when 2 0
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8
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
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(c)  
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6sin(2 )
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(d)  
6sin(2 ) 3

4
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sin(2 )
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7
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(e) (i)  

(e) (ii)  
 



 

Question 7 

(a)  4 9 13

4

4 9 4 9 4 9 4 9 4 9
0 4 1 3 2 2 3 1 4 0

4

13
4

4 9 4 9 4 9 4 9 4 9 13
0 4 1 3 2 2 3 1 4 0 4

(1  ) (1  )   (1  )

The coefficient of  on the LHS is

The coefficient of  on the RHS is

x x x

x

C C C C C C C C C C

x

C

C C C C C C C C C C C
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(b) (i)  21
1 7

4
7

@ (1, )
4

0; 2

y x
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x y
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(b) (ii) 1@ 1 1 1 ( )

. 3 1.

Since vertex x then x or x would be the domain for f x

to be a function However to contain x then the domain would be x

  
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(b) (iii) See graph 

(b) (iv) 1 7
( )

4
The domain of f x is x    

(b) (v) 
 

 
 

 

 

 

 

 

 
 

2

2

2

2

1

21 1

2

2

2

2

1
: 1 7

4

4 1 7

4 7 1

1 4 7

1 4 7

1 4 7

: 1 4 7

1
: ( ( )) ( 1 7 )

4

1
1 4 1 7 7

4

1 1 7 7

1 1

1 1

1 1 2

(

f y x

y x

y x

x y

x y

x y

f y x

Now f f a f a

a

a

a

a

a a or a

Since a is not in the domain given in part ii



 
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      

  

  

    

1

)

1 ( ( )) 2

then

a and f f a a  
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y= x 
y=f(x) 

y=f-1(x) 

(2,2)

(4,4) 

(0,2)



(b) (vi)  

 

 

 
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2

2
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2

The points of intersection lie on the line y=x

1
: 1 7 & simultaneously

4
1

1 7
4

4 1 7

4 7 1

4 7 2 1

0 6 8

0 ( 2)( 4)

(2, 2) & (4, 4)

solve y x y x

x x
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x x x
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