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Question 1 
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Question 2 

 

1
4cos 2 0 cos

3 3 2

x x    
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       M1  

6 1 wherex n n Z           A1 

 

 

 

Question 3 
 

 

   log 3ef x x        25 2g x x x    

    
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    2log 8 2ef g x x x           A1 

         2log 2 8 log 4 2e ef g x x x x x           

we require   4 2 0y x x        from the graph      

 2 4 2,4x              A1 
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Question 4 
 

2 3 4 and 2x x y y y              A1 
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     M1 

 
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x y

x y y

 
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2 5 5 so 2 5 5x y a b k            A1 
 

 

Question 5 
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Question 6 

 

i.    
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Question 7 
 

i.      8 8Pr log 1 log 2 4 1X x k k       

 

   

  

8

2

2

log 1 2 4 1

1 2 4 8

2 2 4 8

2 2 12 0

k k

k k

k k

k k

  

  

  

  

       M1 

  22 6 0k k           M1 
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ii.      8 8log 1 2log 2 4 with 3E X k k k      
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  
4

3
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Question 8 
 

   
3

y f x a x h k     

since there is a stationary point at  2 2x h         

crosses the x-axis at  4 4 0 8 0 so 8x f a k k a          A1 

      3 3
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Question 9  

316y x    at  the point      3, ,16a f a a a    2 23 3T

dy
x m a

dx
     

3
2 3 316 0

3 16 3
0

a
a a a

a

 
     


      M1 

at the point of contact   3 32 16 8 so 2a a a          A1  
 

The tangent is  12y x          A1 
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i. one solution  12k    
 

ii. two solutions  12k    
 

iii. three solutions  12k          A2 

 

Question 10 

 
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t
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t






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4

0
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2 4 9

4
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 
         A1 

 12 25 9s             

24s     metres.         A1 

12k    

12k    

12k    
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Question 11 
 

i.  
 3 2 13 5 1

3
2 2 2

xx
f x

x x x

 
   

  
     A1 

 

ii. crosses the x-axis 
5 5

0 3 5 0 ,0
3 3

y x x
 

       
 

 

 crosses the y-axis 
5 5

0 0,
2 2

x y
 

    
 

     A1 

 the line 2x   is a vertical asymptote and 

 the line 3y   is a horizontal asymptote.     A1 
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iii. 
1

: 3
2

f y
x

 


     swap x and y 

 
1 1 1

: 3 3
2 2

f x x
y y

     
 

     

  11 1
2 2

3 3
y y f x

x x

    
 

         A1 

 must state the domain of the function,  1dom ran \{3}f f R    

  1 1 1
: \{3} 2

3
f R R f x

x

   


      A1 

 

END OF SUGGESTED SOLUTIONS 
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