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JULY 2010 

Exercise 1  

     is the sequence defined by            
 

  
  …….(a) 

1) a)  Let’s calculate                  

    For     from (a) we have    
 

  
 

 

 
 , For    , we have    

 

  
  (

 

 
)     

    For      we have    
 

  
  (

 

 
)  

 

 
 , For      we have    

 

  
  (

 

 
)   .  

    b. Let’s conjecture about the nature of the sequence     

The sequence is sinusoidal and takes 2 values;   for even values of    and 
 

 
  for odd values of     

     

     

    

 

 

      

 

 

 

 

 

 

 

2) Given that    
     

    
 

a) Let’s show that    is a geometric sequence and determine it. 

  We have      
       

      
 

   
 

  

  
 

  

 
      

     
 

        

       
     

 Thus           
    

  
 = -1. And    

     

    
 

    

   
 

 

 
 …….(b)   

 Thus     is a geometrical sequence with common ratio 
    

  
    and first term    

 

 
 

 

𝑢𝑛 

 

 
 

  

      
𝑛 
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b) Let’s express    in terms of          in terms of    

 We have    
     

    
                    

      

    
 

Thus    
    *

 

 
     +

 

 
       

 
          

       
                   Implying   

 

c) Let’s show that                               

    For                    , thus          

    Let        and      the proposition:  For               

   Suppose that         and prove that           , we have 

          
            

         
 

                 

               
 

            

         
      

    Let’s deduce        . We’ve                     and       
             

          
 

 

 
 

 

 

 

Exercise 2 (3mks) 

 1) a) Let’s verified that                      

 From definition                                                   

                                          Thus  

      given that      
√  √ 

 
    b) Let’s deduce the exact value of 

  From (a) above                        (
√  √ 

 
)
 

   
 (   √ )   

  
 

 √ 

  
 

√ 

 
   

                                                                                                        Thus  

 

3) Let’s solve inside ]    ] the equation       
√ 

 
  

 We have,       
√ 

 
 {

         (
 

 
)     

         (
 

 
)     

,               

   
   

          

       

  
          

       

  and     
          

       
 

       We conclude that              and       
 

 
 

               

      
√ 
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     {

 

  
   

 
 

  
   

       +   
 

 
+      For        

 

  
        

   

  
 +   

 

 
+  

thus  

 

Exercise 3 (3mks) 

a) Let’s express the complex numbers, 
 

  
 and  (   

 

 
    

 

 
) in the form     . 

  Expression of 
 

  
 in the form       We have 

 

  
 

    

    
 

            

            
 

  

  
 

  

  
  

   Expression of  (   
 

 
     

 

 
) in the form      

          (   
 

 
     

 

 
)        (

√ 

 
  

√ 

 
)   

√ 

 
 

 √ 

 
  , thus we have respectively that:  

 

  
  

√ 

 
 

  

  
       (   

 

 
     

 

 
)   

√ 

 
 

 √ 

 
  

 

b) Let’s calculate 
   

          
 

 
 and that                          

  

  
 [         ]              

  

  
 [         ]        

         
  

  
 

  

  
  

  

⁄  
       

         
 

    

      
  

   

    
 

  
(

    

      
)

  

  

 
 

         
*
                        

         
+  

                                         
                

         
 

 

         
 

      

         
  

 

         
 

          
   

    
 

          
  , when,  

 

 
 , we have

   

   
   

 

 

 
 

 (     
 

 
)
  

 

 
 . 

               Thus  

 

 

Exercise 4 (4mks) 

 Let’s evaluate the following integrals 

a) ∫
 

          
   

 

 
 

The solution of       
√ 

 
 is   ,

 

  
- 
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We have 
 

          
 

 

   
 

 

   
 

             

          
 

 

          
 multiplying all through by            we 

have                 

               , equating coefficients we have  

 {
         

            
  solving the two equations for         we have 

From           , putting in      we have                  and          

 
 

          
 

 

   
 

 

   
  

∫
 

          
   ∫ *

 

   
 

 

   
+

 

 

 

 
    [       ] 

   [       ] 
    [       ]   [       ]  

                                                                                                           

                                                       

                                           Thus  

 

  ∫       

 
  . 

Let                             . Using integration by parts we have 

 ∫       

 
   [     ] 

  ∫       
 

 
 [     ] 

  [    ] 
            

 

Thus  

 

 

b) ∫         
 

 
 

 

        ∫         ∫
       

 

 

 
 

 

 
 

   , since 
       

 
       

 ∫
       

 

 

 
 

   
 

 
[∫     ∫        

 

 
 

 

 
 

]  
 

 
[    

 

  
 

 
        

 

 ]     

   
 

 
*
 

 
 

 

 
   

  

 
+  

 

 
 

√ 

 
 .  

 

 

∫
 

          

 

 
         

      

∫         
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Thus  

 

 

 

Exercise 5  

Let’s differentiate the following functions with respect to  . 

a)                     . 

             is differentiable, thus 

       [               ]                                    

                 .                                 

Thus  

 

c)      
  

   
 

      {  } ,      is differentiable, thus 

      *
  

   
+
 

 
          

      
 

     

      
 , therefore  

 

d) Given the relation,      √       , where    . Let’s 

show that the maximum value of        varies is 
  

 
 

From       √         
  

  
√       

      
  

  
*√       

  

 √      
+  

 

 
*

      

√      
+ . 

 At maximum  

Value          . Thus,  
 

 
*

      

√      
+                   . From where        . From 

      √                   

       √          √|  | . The maximum value of   is obtained when      

                      
   

  
 

  

 
                           

     Thus  

∫         
 

 

 
 

 

 
√ 

 
 

                       

     {  }       
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