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(d) (i) 1, A parallelogram with adjacent
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Question	3	
(a) 
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(b) Let’s shift the curve to the left 1 unit, its new equation 

is 21y x  , and the axis of rotation is x = 3. 

The ring at the height y has radii 3  and 3x x  , so its 

area =    2 2
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(c) Let p = Pr(H). 
Given Pr(H)Pr(T) + Pr(T)Pr(H) = 0.48, 
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Question	7	
(a) (i)  (angles subtending same arc)

( ,

 and )
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 
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(c) (i) ( ) ( 1) ( 1)

( 1) ( 1)

0 when 0 or 1.

It has two stationary points.

(ii) (1) 1 1 0 and (1) 0.

1 is a double zero.
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 real zero other than the double zero 1.

Further, as it has only 2 turning points, ( ) has 

exactly one real zero other than 1.
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(iv) For 3,  it can be proven that ( ) ( 1)

1
1 has a zero between 1 and .

2
Substitute  by 1,  noting that  is odd,

( 1) ( 1)( 1) 1 2 2 0, since 3.

1
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  
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2 2 2 2

3 1
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2 2
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 
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(v) Let the zeros of 4 5 1 be 1,1, , .

1
Product of roots ( ) .

4
1

.
4

As 1

x

n

P

x x a ib

a b

a b













   



     
 

   

  

   

   

    2 21 1 1
, , The modulus

2 4 2
of all zeros is less than or equal to 1, noting that

1,  too.

a b



   

  
 

Question	8	

 

2 1 2 2

222 1 2 2 2

0 0

2 2 2 2

0

2 22 2 2

0 0

1

(a) Let cos , (2 1)cos ( sin )

and cos , sin .

cos sin (2 1) cos sin

(2 1) cos 1 cos

(2 1) cos (2 1) cos

(2 1) (2 1)

n n

n n
n

n

n n

n

u x du n x x dx

dv x dx v x

A x x n x xdx

n x x dx

n xdx n xdx

n A n





 

 

 







   
 

    

  

   

   





 

1

1

2 2 1

222 2 1

0 0

2 2 1

0

2 2 1 2 1

0

2 (2 1) .

2 1
.

2

(b) Let cos , 2 cos ( sin )

and , .

cos 2 cos sin

2 sin cos .

(c) For sin cos , let sin cos ,

n

n n

n n

n n

n n
n

n

n n

A

nA n A

n
nA A

u x du n x x dx

dv dx v x

A x x n x x xdx

n x x xdx

x x xdx u x x

du

















 

  


 

  
 

   












 
 
 

 

2 2 2 2

2 2 2 2

2 2 2

2

2 2
2 1

0

2
2 2 2 2

0

22 2 2 2

0

cos (2 1)cos sin

cos (2 1)cos (1 cos )

2 cos (2 1)cos ,

and , .
2

2 sin cos
2

2 2 cos (2 1)cos
2

2 cos (2 1) c

n n

n n

n n

n
n

n n

n

x n x x dx

x n x x dx

n x n x dx

x
dv xdx v

x
A n x x

x
n n x n x dx

n x xdx n n x

















 

   

  

  

 
  

 

  

   



 2 2 2

0

2
1

12

1

12
1

1
2

1

os

2 (2 1) .

2 1
2 . (1)

2 2 1
(d) From (a), ,

2
(1) 2 .

1
2 .

n

n n

n
n n

n

n

n n
n n

n

n n

n n

xdx

n B n nB

A n
B B

n n
A n

A n

A A
B B

n A

B B

n A A

















   


  




  

 
   

 


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2 2 2 2
1

0 11 1 2

0 1 1 2 1

0

0

3 32
2 22

0 0
0 0

0

3

2

2
1

1 1 1 1
(e) ...

1 2

2 2 ... 2

2 .

but , .
3 24 2

1 242 2 .
6

2

(f)

n

k

n n

n n

n

n

n
n n

k n n

k n

B B BB B B

A A A A A A

B B

A A

x
B x dx A dx

B B

k A A


 

 














   

    
          

    
 

  
 

 
     

 

 
 

     
  
 





 

 

2
2

2

2 2 2

0

2
2 2

2
0

12 2 2

2 2

1 22 2

2

0

2

2 4
 Since sin ,i.e. sin ,  for 0 ,

2

1 sin

4
1 .

(g) Let , ,

4 4
1 , 1 .

8( 1)

4
1

8( 1)

8(

n

n

n

n n

n

x x
x x x

B x x dx

x
x dx

u x du dx

x x
dv x dx v

n

x
I x

n

n








 




 










   

 

 
  

 
 

   
         

  
       








 

12
2

2
0

12 2
2

2
0

3
12 2

0

3
2 2 3

0

3
2 2

0

4
1

1)

4
1 .

8( 1)

(h) Let sin , cos .
2 2

When 0, 0;  when ,
2 2

1 sin cos
16( 1)

cos
16( 1)

cos ,  as for 
16( 1)

n

n

n

n

n

n

x
dx

x
dx

n

x t dx t dt

x t x t

B t t dt
n

t dt
n

t dt
n
















 

 















 
 

 

 
    

 

   

 


















3

0 ,cos 1,
2

the higher the power, the smaller is the value.

.
16( 1) n

t t

A
n





  




 

2

2
1

3

2 3

2
1

2 3

2
1

2

2
1

2

2
1

2 3 2

2
1

2 1
(i) From (e), ,

6

2
from (h), .

8( 1)

1
.

6 8( 1)

1
.

6 8( 1)

2 21
From (e), ,  and 0 always,

6

1
.

6

1
.

6 8( 1) 6

(j) As

n
n

kn

n

n

n

k

n

k

n
n n

k n n

n

k

n

k

B

A k

B

A n

k n

n k

B B

k A A

k

n k





 

 





  













 




  


  


  

 

   













3

2
1

2

2
1

1
, 0, lim  is sandwiched
8( 1)

1
between two values the same, lim .

6

n

n
k

n

n
k

n
n k

k











 


 


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