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Since 1P  is true and Pk  is true 1Pk is true, by Mathematical Induction, Pn  is 

true for all n � . 
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          Solving, A = 2, B = 5 and C = 1 
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Therefore the tangents are parallel to the x-axis. 
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Second part is similar to the above. 
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Second part is similar to the above. 
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Using sign test of derivatives at vicinity of 119x  , it can be shown that the angle is 
maximum. 
 
 
 
 

  119


   119  119


Sign 
of 
d

dx


 

       
      + 

 
    0 

 
     - 

slope    



Therefore, 
10 119 5 119

tan
119 119 119

25o   


  

 

8 (i) 4 1 3 iw     

 

2
i

4 3

1 21 i 2
4 34

2e

2 e 2, 1, 0, 1,
k

w

w k



   
 



   

 

 
5 21 1 1 1i i i i
6 3 6 34 4 4 42 e ,  2 e ,  2 e ,  2 ew
                  

         

(ii)    4 4
31 1 i 0  3 1 1 iz z            

 5 21 1 1 1i i i i
6 3 6 34 4 4 4

1

2 e 1,  2 e 1,  2 e 1,  2 e 1

z w

z
                  

       

 

    
 

5 21 1 1 1i i i i
6 3 6 34 4 4 4

1 2 3 42 e 1,  2 e 1,  2 e 1,  2 e 1z z z z
                  

                

 
 
 
 
 

 
 
 
 
 
 

 
(iii)   
Least possible ZiQ =Z3Q= 1/4 1/48 2 2 6 2     
Greatest possible ZiQ =Z1Q= 1/4 1/48 2 2 10 2     

9 
(i) 

d
( )

d

x
x a x

t
      

d
d

( )

x
t

x a x


                          

1 1

d da a x t
x a x
 

            

1 1
ln lnx a x t C

a a
        

1
ln

x
t C

a a x
 


          

ln
x

at aC
a x

 


 

e , whereat aCx
A A e

a x
  


     

x   

2

x  ( 1,0)  
x 

x 

x 

x 
Re 

Im 

Z1 
Z2 

Z3 
Z4 



When t = 0, x = 0.2a 
0.2

0.8
1

4

a
A

a

A




            

When t = ln 2, x = 0.5a 

ln 2

ln 2

0.5 1
e

0.5 4

4 e

2 4

2

a

a

a

a

a

a








            

Subst. values of A and a , 21
e

2 4
tx

x



 

 

 

2 2

2 2

2

22

4 2e e

4 e 2e

2e 2
(shown)

4e 14 e

t t

t t

t

tt

x x

x

x 

 

 

 


 

(ii) 
2

2
2

d
10 9

d

x
t

t
   

3d
10 3

d

x
t t A

t
            

2 43
5

4
x t t At B        

When t = 0, x = 0.2a 
0.2B a                          

2 43
5 0.2

4
x t t At a         
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(a)(i) 
sin 3 cos 2sin

3
x x x

    
 

 

 

x 

A > 0A= 0

A < 0

t

0.2a 



 

(ii)  

 

 

 

 

 

 

For f to have an inverse, f must be one-to-one. Hence largest
7

6
k


 . 

Consider 2sin
3

y x
   

 
 1sin

2 3

y
x

     
 

 

 

So 1 1f : sin , 2 2.
2 3

x
x x

        
 

  

 

 

For    1 1ff f fx x  , we must have 1f fD D .   

So the solution set is , 2
6

x
    

. 

 

(b)(i) 
Consider 

2
5

2
1

x
y

x
 


 

           
2

5
2

1

x
y

x
  


 

             22 1 5y x x     

              22 5 2 0y x x y       

                  2D 5 4 2 2 0y y       

                   225 4 2 0y    

                5 2 2 5 2 2 0y y      

 

2 

‐2 

 

 

y 

x O 



                     1 2 9 2 0y y    

                  
1 9

2 2
y                   

So range of g 
1 9

,
2 2

    
 

(ii) 
2

5
g( ) 2

1

x
x

x
 


  

2 2

5
102

g 2 2
2 4

1
2

x
x x

xx

          
     

 

 

2
10

g 2
2 4

x x

x

    
  

 

Scale the graph of g by factor 2 parallel to the x-axis followed by a reflection in the 

y-axis followed by a translation of -2 units in the direction of y-axis. 

Or 

2 2 2

2

5
5 102

g( ) 2 g 2 2
21 4

1
2

10
g 2

2 4

x
x x x

x
x xx

x x

x

                             
     
  

Scale the graph of g 

by factor 2 parallel to the x-axis followed by a reflection in the x-axis followed by a 

translation of 2 units in the direction of y-axis. 

 

11 

(i) 1

1 1

: 2 ,

1 2

l a 
   
        
   
   

r �                            

     2

3 1

: 0 2 ,

5 3

l  
   
        
   
   

r �                            

Equating the equations of the 2 lines, 
1 3

2 2

1 2 5 3

a

 
 
 

  
 
  

  



Solving, 
0, 2

1a

  
  

                                         

(ii) Coordinates of B is (3, 0, 5)                             

Shortest distance from B to p1  

1

2

3

14

AB

 
 
 
 
 


�

  

          

3 1 1 2 1

0 2 2 2 2

5 1 3 4 3 10

14 14 14

          
                                           

� �

            

Alternative solution 1: 

Equation of plane p1 :

1 1 1

2 2 2

3 2 3 8

14 14 14

     
     
     
     
      

�

�r    

Equation of plane parallel to p1 and containing point B is  
 

1 3 1

2 0 2

3 5 3 18

14 14 14

     
     
     
     
      

�

�r  

Shortest distance from B to p1 is 
18 8 10

14 14 14
    

Alternative solution 2: 
Let F be the foot of perpendicular from point B to plane p1 

Line l2 meets plane p1 at point F 
3 1

0 2

5 3

OF 
   
       
   
   


 for some   �   

3 1 1

0 2 2 8

5 3 3

3 15 (1 4 9) 8





      
             
            
    

�
  

5

7
     

Shortest distance from B to p1 is 

1
5 5 5

2 1 4 9 14
7 7 7

3

BF

 
       
 
 


   

 



 
2 2 22 ( 2) 4 24AB     


                                            

0

10 1
sin

14 24

33.1









                      

(iii)A normal vector to p2 is 

1 1 7

2 1 1

3 2 3

     
            
          

                     

Equation of p2 is  

7 1 7

1 2 1 6

3 1 3

r

     
           
           

� �                               

Cartesian equation of p2 is  7 3 6x y z                              
(iv) Equation of x-y plane is z = 0 
Let  be the acute angle between p2 and x-y plane. 

7 0

1 0

3 1 3
cos

59 59


   
   
   
       

�

                                                 

    = 67.0o                                                                            
 

 


