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FORMULAS FOR REFERENCE 
 

sin ( ) sin cos cos sinA B A B A B =   

cos ( ) cos cos sin sinA B A B A B =  
tan tantan ( )

1 tan tan
A BA B

A B


 =  

2sin cos sin ( ) sin ( )A B A B A B= + + −  

2cos cos cos ( ) cos ( )A B A B A B= + + −  

2sin sin cos ( ) cos ( )A B A B A B= − − +  

sin sin 2sin cos
2 2

A B A BA B + −
+ =  

sin sin 2cos sin
2 2

A B A BA B + −
− =  

cos cos 2cos cos
2 2

A B A BA B + −
+ =  

cos cos 2sin sin
2 2

A B A BA B + −
− = −  

 ***********************************************************************  
 
Section A  (31 marks) 
1. Let ( ) 3f x x= +  for all 3x  − . Find '(1)f  from the first principles. 

                  (4 marks) 
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2. The rate of inflation of a spherical balloon is 0.5 m3/s. When the radius of the balloon is 1.5 m, 
find, with respect to time, the rate of change of 

 (a) its radius, 
 (b) its surface area. 
                  (5 marks) 
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3. Find the equation of tangent to the curve  x ln y + y = 2  at the point where the curve cuts the 
y-axis.                 (5 marks) 
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4. Find the following integrals. 
 (a) 2 3 56 (2 1)x x dx−  

 (b) 
2

2 8

x

x

e dx
e +  

 (c) 4tan 2x dx  

                  (7 marks) 
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5. Find the following integrals. 

 (a) 
2

1  
1 4

dx
x−

  

 (b) 
2

8  
1 4

x dx
x−

  

                  (7 marks) 
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6. Find cos 2xe x dx  . 

                  (4 marks) 
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Section B  (14 marks) 

7. Let ( )
1

xf x x
x

= −
+

 , where 1x  − . 

 (a) Find  f '(x)  and  f "(x), where 1x  − .        (3 marks) 
 
 (b) (i) Find the relative extreme points of the graph of where ( )y f x= . 

(ii) Show that the graph of ( )y f x=  does not have any point of inflexion. 

                  (6 marks) 
 (c) Find the asymptote(s) of the graph of  y = f (x) . 
                  (2 marks) 
 (d) Sketch the graph of  y = f (x) . 
                  (3 marks) 
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