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  Since LHS=RHS nP is true for .1 kn  Therefore nP is true for all Nn by the PMI. 
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  (ii) since    xxgf  , f and g are inverse functions 
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  (iii) the locus of p is a circle with centre  3,2  and radius 2 units. 

 

 

 (b) 
  tt

t

t

t
y







111 2
 

       
t

xt




1
 

    xtty 1  

  xttyy   

   tyxy   

  t
yx

y



 

 

   
yx

yx

yx

yt
x

2
1

1

1

1





















  

   022  yxxyx  

 

 (c) (i) 


 OPOQPQ  

          

























































4

2

4

1

2

3

5

1

  

            =  – 4i +  2 j + 4k 

 

   


























































9

1

3

5

1

4

1

2

QR  

            = 3i +  1 j – 9k 

 

 

   
























































5

3

1

4

1

2

1

2

3

RP  

             = i – 3j + 5k 

 

 

  (ii) since


PQ is the hypotenuse,


PR is perpendicular to


QR  

   0. 


QRPR     

   (i – 3j + 5k).( 3i +  1 j – 9k) = 0 

     045133    

   453    

   15  

 

 

5. (a) (i)     axfaxf
xx

9lim23lim
33




 

   since  xf is continuous at 3x  

      xfxf
xx 


33

limlim  

   aa 923   

   3
1a  

 



  (ii)   













 41

21
22lim

1 b
xg

x
 

        











5

3
2

b
 

 

    
2

1

4

2
lim

0



xg

x
 

 

    
2

1

5

3
2 












b
 

        512  b  

        b7  

 

 

 (b)  
   







 


 h

xfhxf
xf

h 0
lim  

   























 h

xhx
h

11

lim
0

 

   
h

xhx

hxx

h






0

lim  

   
 hxxh

hxx

h 




0
lim  

   
  hxx

hxx

hxxh

hxx

h 









0
lim  

   
 

hxhxxhxhxxh

hxx

h 




0
lim  

   
  hxxhxxh

h

h 




0
lim  

   
2
3

2

1

2

11

xxxxxxx










  

 

 

  (ii) let 1
dx

du
xu  

           2
1

2
1

1
2

1
1


 x

dx

dv
xv  

 

   
   

x

xxx

dx

dy








1

11 2
1

2
1

2
1

 

         
   

 

 
 

 x

x

x
x

x

xxx














12

1
12

12

112 2
1

2
1

2
1

2
1

 

            

 

 
 x

x

xx








12

1

12

2
1

 

            
   2

3
2
3

12

2

12

22

x

x

x

xx









  

 

 

 

 

 



 (c) 


 sincos 
d

dx
x  

  


 cossin 
d

dy
y  

  




sin

cos




dx

dy
 

        cot  

 

 

 

6. (a) (i) (a) 143 2  xx
dx

dy
 

    cxxxy  23 2  

        c 11214
23

 

    c0  

    xxxy  23 2  

 

   (b) 0143 2  xx  

       0113  xx  

    1,
3
1x  

    0,1  yx  

    
27
4

3
1 ,  yx  

 

    Stationary points  0,1 and  
27
4

3
1 ,  

 

    46
2

2

 x
dx

yd
 

    at 02,1
2

2


dx

yd
x  min point 

 

    at 02,
2

2

3
1 

dx

yd
x     max point 

    

 

   (ii)       
 
 
1,0

10

120

2

2

2

23









x

xx

xxx

xxxy

 

      

 

   

 

 

 

 

   

 

     

  

 

 

 

 

 (b) (i) let
21 xu   

   x
dx

du
2  

   xdxdu 2  

    
103

10





ux

ux
 

 

 
27
4

3
1 ,  

 0,1   0,0  
x 

y 



      

10

1

3

0

2
1

duudxxf  

        10

1
2
3

3

2
u  

        4.20110
3

2
2
3

  

 

 

  (ii)   

2

0

22

2

0

2 14 dxxxdxyV   

               

2

0

424 dxxx  

             
2

0

53

53
4 










xx
  

             









5

32

3

8
4  

             
15

544
 cubic units 

     

  

 

 

 

 

 

    

  

    


