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Q. No Question M CO BL 
1. 

a) Discuss the nature of the singularity of the function 
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b) Evaluate 
2

2 3sin

( 1)c

z
dz

z z



  where C is the square bounded by the lines 3x    and      

   3y i   using Cauchy’s integral formula.                                                                                             
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2. 
Evaluate 

2

cos

4 1

x
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
 using Residue theorem. 10 
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3.  

Let 

3 2 1

2 3 4 .

2 0 5
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  
 

  
  

 Use Cayley-Hamilton theorem to find constants ,a b  and c  

such that
4 2A aA bA cI   , where I is an identity matrix of order 3. Also find 

1.A
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4.   

On a particular day, four persons went to market. First person bought one apple, two 

oranges, one mango and three pineapples for 9 dollars, second person bought two apples, 

one orange, two mangoes and one pineapple for 10 dollars, third person bought one apple, 

one orange, one mango and two pineapples for 7 dollars and fourth person bought one 

apple, three oranges, one mango and one pineapple for 8 dollars. Find the cost of each 

fruit using Gauss Jordan method. 
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5.  a) Let 
4
( )R R be a vector space over a field R and 𝑊= {(𝑥, 𝑦, 𝑧, 𝑤) ∈ 4

R ∣ 𝑥=2𝑦, 𝑧=3w − 𝑦}.  

Verify whether 𝑊 is a subspace of 
4
( )R R or not. 
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b)  Let 
3
( )R R  be a vector space over a field R  and 𝑆 = {(1, 1, 0), (1, 0, 2), (1, 1, 1)} a 

linearly independent subset of
3

R . Verify whether S is a basis of
3
( )R R or not.      
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1.  (a) Clearly 0z  is a singular point of 
2

sin
( ) .

z z
f z

z


   

        And, 
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  has no principal      

         part.  Therefore 0z  is a removable singularity of  
2

sin
( ) .

z z
f z

z


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        (b)   Let ( ) 2 3sin .f z z    Then, clearly ( )f z is analytic within and on C, where C is the   

        square bounded by the lines 3x    and 3y i  . And 0, 1z   are inside of C. 

        Therefore, by Cauchy’s integral formula, we have  
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2.   Let 
2

( ) .
4 1

ize
f z

z



Then,  clearly ( )f z  is not analytic at ,

2 2

i i
z


  .                                    

  Consider 
2

( )

4 1
C

f z
dz

z  , where C is the closed contour consisting of  semicircle :RC z R     

         together with the real axis from –R to R.  

         Here 
2

i
z   only lies inside the semicircle of the contour C.  

        Therefore, by the residue theorem, we have 
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        Hence 
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3.     The characteristic equation of A  is 
3 211 41 75 0.        



           By Cayley-Hamilton theorem, we have
3 211 41 75 0.A A A I      

           So, 
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             Therefore, 80, 376a b    and 825.c   

              Also, 
1
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4.   Let us represent apple, orange, mango, banana with x, y, z, w respectively. 

        Then, from the given data, we have  

        2 3 9; 2 2 10; 2 7; 3 8x y z w x y z w x y z w x y z w                .  

        We can express the above system of linear equations as  
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       i.e., AX B ,  where 
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      The augmented matrix of ,A B  is  A B   i.e., 

1 2 1 3 9

2 1 2 1 10
.

1 1 1 2 7

1 3 1 1 8
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      Using Gauss Jordan method, we can reduce this into  

1 0 0 0 2

0 0 0 0 1
.

0 0 1 0 2

0 0 0 1 1
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 
 
 
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     Therefore, the cost of each apple is 2 dollars, each orange is 1 dollar, each mango is 2 dollar and       

     each banana is 1 dollar. 

] 

5. (a) For any ,a b R  and 1 1 1 1 2 2 2 2( ), ( ), , , , , ,x x Wy z w y z w    , we have  

         .a b W    Therefore, W is a subspace of
4
( )R R .      

         (b) For any ( , , ) Rx y z  such that  ( , , ) (1, 1, 0) (1, 0, 2) (1, 1, 1)x y z a b c    



              which implies that 2 ,a x y z b x y     and 2 2 .c z y x    

        Therefore, 
3

( )L S R and hence S is a basis of
3
( )R R . 

              


