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FORMULAS FOR REFERENCE 

BABABA sincoscossin)sin( ±=±   
2

cos
2

sin2sinsin BABABA −+
=+  

BABABA sinsincoscos)cos( =±   
2

sin
2

cos2sinsin BABABA −+
=−  

BA
BABA

tantan1
tantan)tan(


±

=±   
2

cos
2

cos2coscos BABABA −+
=+  

)sin()sin(cossin2 BABABA −++=   
2

sin
2

sin2coscos BABABA −+
−=−  

)cos()cos(coscos2 BABABA −++=   

)cos()cos(sinsin2 BABABA +−−=     

 

************************************************************************************************** 

 

1. (a) Expand  4(2 )x+ . 

 (b) Find the coefficient of  x   in the expansion of  
2

431 (2 )x
x

 − + 
 

. 
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2. Let  2 2f ( ) ( ) cosx x xπ= − .  Find  f ( )π′   from first principles.                       (4 marks) 
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3. Let  cosf ( ) xx x= .  Find  f ( )π′  .            (4 marks) 
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4. Find 

 (a) 
2

d
1

x x
x +

∫ , 

(b) 
3

2
d

1
x x

x +
∫ , 

 (c) 6sec dx x∫  , 

(d) 2sin dx x x∫ , 

(e) sin dxe x x∫ .                      

(14 marks) 
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5. Solve  sin sin 2 sin 3x x x+ =   for  0 x π≤ < .                  (4 marks) 
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6. At any point (x, y) on curve C, the slope of tangent to the curve is 4 2 lnx x
x
+ .  It is given that the point (1, 10)P  

lies on C. 

 (a) Find the equation of the tangent to C at P. 

 (b) Find the equation of C. 

(7 marks)  
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7. By considering  ( )4 2d ( 1) ln( 1)
d

x x
x

− +  , find 3 2ln( 1)dx x x+∫ .       (5 marks) 
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8. Let  2 2f ( ) ( 2)xx e x= − .  Find the greatest value and the least value of  f ( )x  for 3 2x− ≤ ≤ .    (6 marks) 
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9. Let  
2 6f ( )

7
x xx

x
+ −

=
+

 , where 7x ≠ − . 

 (a) Find the x-intercept(s) and the y-intercept of the graph of f ( )y x= . 

 (b) Show that  
2

2

14 13f ( )
( 7)

x xx
x
+ +′ =
+

  and  3

72f ( )
( 7)

x
x

′′ =
+

 . 

 (c) Find all the turning points of the graph of f ( )y x= . 

 (d) Find all the asymptotes of the graph of f ( )y x= . 

 (e) Sketch the graph of f ( )y x= .             

      

(12 marks) 
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10. (a) Using mathematical induction, prove that  2

1

( 1) ( 1)( 1)
2

nn
k

k

n nk
=

− +
− =∑   for all positive integers n. 

 (b) Using (a), find  2

1
( 1) ( 1)

n
k

k
k

=

− +∑   in terms of n. 

 (c) Using the fact that 
1

( 1) 1( 1)
2

nn
k

k=

− −
− =∑  and the above results, show that  

1

1( 1) ( 1) (2 1) 1
4

n
k n

k
k n

=

 − = − + − ∑  . 

(9 marks) 
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11. P(x, y) is a moving point on the curve 3ln( 1)y x= +  such that the x-coordinate of P is increasing at a rate of 8 units 

per second.  The tangent to the curve at P is denoted by L and has an inclination angle θ  . 

(a)  Find the rate of change of the y-coordinate of P when 3x = . 

(b)  Find the rate of change of θ  when 3x = . 

(c) Let Q be the point where L cuts the y-axis.  Find the rate of change of PQ  when 3x = .   

         

(8 marks) 
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12. (a) Show that 1
2

1 d tan
1

u u C
u

−= +
+∫  , where C is a constant. 

(b) Using the substitution  
1
31u x= +  , find 2 1

3 3

1 d
(1 )

x
x x+
∫ . 

(c) Using the substitution  
1
6u x=  , find 11

32

1 d
(1 )

x
x x+
∫ . 

(d) Using integration by parts and the above results, show that  

1 21 1 1 11 6
1 13 6 6 6

11
32

tan ( ) d 3ln(1 ) 3 tan ( ) 6 tan ( )
(1 )

x x x x x x C
x x

−
− − 

= − + − + + 
 +

∫ , where C is a constant.   

      (12 marks) 
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END OF PAPER 


