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Q.1(a) Test the convergence of the series:     
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 +. . . . . . . . ,   𝑥 > 0.   [5] 1 4 

Q.1(b) Test for absolute and conditional convergence of the series: 

(−1)

𝑛
 , 𝑝 > 0 

[5] 1 4 

     
Q.2(a) Find the eigen values and corresponding eigen vectors of the following matrix:  

3 1 −1
−2 1 2
0 1 2

 

[5] 2 3 

Q.2(b) 
Using Cayley Hamilton theorem find the inverse of the matrix 
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A and express 

23456 141284 AAAAA  as a linear polynomial of A. 

[5] 2 4 

     
Q.3(a) 

Show that  0tan3 
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[5] 3 2 

Q.3(b) Discuss the maximum and minimum of the function:  
𝑓(𝑥, 𝑦) = 𝑥 + 3𝑥𝑦 − 15𝑥 − 15𝑦 + 72𝑥   

[5] 3 2 

     
Q.4(a) 

Evaluate   
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dzdydxyx  by changing coordinate system. 
[5] 4 4 

Q.4(b) Evaluate  
R

dxdyyx ,)( 2  where R is the parallelogram in the xy-plane with vertices 

(1,0), (3,1), (2,2), (0,1) using the transformation u = x + y and v = x- 2y. 

[5] 4 4 

     
Q.5(a) Find the Divergence and Curl of of the vector function 

2 2 2( , , ) ( )xyzF x y z e xy i yz j zx k
   

   at the point (1, 2, 3). 

[5] 5 3 

Q.5(b) Applying Green’s theorem, evaluate ∮ (𝑥  +  3𝑦) 𝑑𝑥 +  (2𝑥 −  𝑒 )𝑑𝑦, where 

C is the circle  (𝑥 −  1)  + (𝑦 − 5 ) = 4. 

[5] 5 4 
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