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1. (a)  
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 (b)      252222 22
xxxx     

            xx 98 2   

   0892  xx     

      018  xx     

   1,8  xx      

 

 (c) For n = 1      

    8351 P , which is a multiple of 2  

   

  Suppose the result is true for kn   

   then   NMMkP k  ,235   

 

     351 1  kkP     

       3415  k
    

      kk 5435     

         kk MM 522542    

    which is a multiple of two 

  the result is true for all positive integers  

 

 

 (d) (i)   016911  pf    

    6 p     

 

  (ii)   

                  

    

    

       116102  xxxxf    

               128  xxx    

 

 

     OR 
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         116102  xxxxf    

                 128  xxx    

 

 

 

 

 

 

-1 1 -9 6 16 

 

  -1 10 -16 

 

1 -10 16 0 



     OR 

 

        16691 232  xxxcbxaxxxf  

     1:3 ax  

     109:2  bbax   

             const 16: c     

 

        116102  xxxxf    

                          128  xxx    

 

  

  (iii)     0128  xxx  

   1,2,8  xxx     

 

 

 

2. (a)   xxxf  2
 

  A function is 1 – 1 if and only if     2121 xxxfxf     

  Let Axx 21, and 21 xx   

  Then    21 xfxf   

  i.e. 2

2

21

2

1 xxxx   

     212121 xxxxxx         

  121  xx          

  12 1 xx           

  But 111  xAx 1x , hence 02 x       

  Hence Ax 2 , which is a contradiction to the assumption Ax 2 .  

  fxx  21 is 1 – 1.       

 

 

     OR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) (i) (a)   23  xxf  

         23  xy  

         23  yx      

          
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       xexg 2  
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yex 2  

          yx 2ln      
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   (b)   23 2  xexgf      
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       
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           xfxgxgf 111 
     

 

 

 (c) (i) 0443 2  xx  

      0232  xx     

  

   case I 

   02 x  and 023 x  

   2x  and 
3

2
x  

   
3

2
2  x      

   case II 

   02 x and 023 x    

   2x  and 
3

2
x (not possible)  

 

   
3

2
2  x      

 

  (ii) 532  xx  

      22
532  xx     

   021268 2  xx     

   
16

426 
x  

   
2
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


x     
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28



x (inadmissible)   

 

    OR 

   532  xx      

   
2

3
x      

     532  xx    

    
4

7
x (inadmissible)   

 

 

3. (a) (i) R.H.S.
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


22 sincos

cossin2


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            cossin2   

           2sin    

 

 



  (ii) 0tan2sin    

   0tan
tan1

tan2
2








    

     0tantan1tan2 2    

   0tantan 3       

     0tan1tan 2       

 

    0tan      

     2,,0     

           28.6,14.3,0  

 

    1tan      

    
4

7
,

4

3
,

4

5
,

4


     

           5.5,36.2,93.3,785.0  

 

  NB Solutions in degrees will be accepted.  

 

 

 (b) (i)    sin4cos3 f  

   534 22 r     

   







 

3

4
tan 1      

       927.0 rad     

    

      927.0cos5  f    

 

  (ii) (a) max  cos max  f     

      5r      

 

   (b) min value of  f min of
 f8

1
   

      min value
13

1

58

1



   

 

  (iii) (a)  CBACBA      

        CBA  sinsin   

       CBA  sinsin    

 

   (b) from (a)  ACB  sinsin ,  BAC  sinsin   

    CBA sinsinsin   

          BAACCB  sinsinsin   

 

 

 

 

4. (a) (i)     923
22
 yx     

   centre  2,3      

   radius 3r      

 

 

 

 

  (ii) (a) in a circle tangent is perpendicular to normal.  

    gradient of normal 0
36

22





     

    eqn. of tangent is 2y     

    since it passes through  2,3  

 

   (b) eqn. of tangent is kx       

    eqn. of tangent is 6x      

    hence the tangent is parallel to the y – axis.  



 

 

 (b) 
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 (c) (i) 


AB (i +2j – 4k) – (3i – j + 2k)    

          = -2i + 3j – 6k      

 

   


BC (-i + j – 2k) – (i + 2j – 4k) 

          = -2i – j + 2k       

 

  (ii) r is perpendicular to the plane through A , B and C 

   if r. 0


AB  and r. 0


BC      

    

   r. 


AB  (-16j – 8k ).(-2i + 3j – 6k)    

              = - 48 + 48 = 0      

 

   


BC .r = ( -2i – j + 2k)(-16j – 8k)    

              = 16 – 16 =0      

      

     OR 
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









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212

632

kji

BCAB      

           6212466  kji    

       kjkj 8161816      

  kj 816  is perpendicular to the plane through CBA ,, .  

   

 

 

  (iii) let r = xi + yj + zk  with r.n = d     

    

   at the point A, r = 3i – j + 2k and n = -16j – 8k   

   d (3i – j + 2k).(-16j – 8k) = 16 – 16 = 0   

 

   Hence Cartesian equation of the plane is 

   (xi + yj + zk).(-16j – 8k) = 0     

   020816  zyzy         

  

 

 

5. (a) (i)   4lim
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  (ii)  xf is not defined at 2x    

    xf is not continuous   

 

 

 (b) 
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  22;322  x
dx
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         222232 26223;2  xxxx
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 (c) 


 sin3;cos31 
d

dx
x      

  
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 cos2;sin2 
d

dy
y      

  
dx

d

d

dy

dx

dy 


.        

        



sin3

1
cos2        

        cot
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 (d) (i) xyxy 4,32   

   xx 432        

      0130342  xxxx    

   1,3  xx       

    4,1P  and  12,3Q      

 

  (ii) Area of shaded region 
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6. (a) (i)    dxxx
2

1  

   dxduxu 1       

       ux  1       

    

   we have       duuuduuu 2321    

        cuu  34
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  (ii)         dtttdttgtf sin4cos5  

      c
t

t 
5

5cos4
sin5      

       1sin2cos2 cttdtdttf      

        


 2sin3
5

5cos4
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             dttgtfcttdttgdttf 5cos
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4
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 (b) (i)    2222 rxrrxp  

             22600 rx      
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  (ii) 
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        0260028120020  xx
dx

dA
    

     04162400  xx  

     84
416

2400



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
x m     

 

 

 (c) (i) Axxxxy  sin2sincos      

        xxx sincos         

 

   xxxxy coscossin        

        xxsin         

 

  (ii) At 0x  

    B 21        

    3B         

 

   At x  

    



1

326  AA      

   i.e. 3
11

cos2sin 
x

xxxy      

 

 

 

 

 

 

 

 

 

 

 

 

 

 


