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Q.1(a) Check the following positive term series for convergence and divergence: 
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Q.1(b) Check the following series for absolutely or conditionally convergence: 
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Q.2(a) Find the values of  𝑎 , 𝑏  for which the system of equations: 

𝑥 + 𝑎𝑦 + 𝑧 = 3;  𝑥 + 2 𝑦 + 2𝑧 =  𝑏;  𝑥 + 5𝑦 + 3𝑧 = 9, 
will have (i) no solution, (ii) a unique solution, (iii) infinite number of solutions. 
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Q.2(b) Find the eigenvalues and eigenvectors of the matrix:  

     𝐴 = ൥
 2 0 1
0 2 0
1 0 2
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Q.3(a) If 𝑢 =
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Q.3(b) Examine the following functions for extreme values: 𝑓(𝑥, 𝑦) =  𝑥ଷ − 𝑦ଷ − 2𝑥𝑦 + 6 
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Q.4(a) Change the order of integration and hence evaluate the following double integral: 

    න න 𝑥 𝑒(ି௫మ/௬)
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Q.4(b) Find the volume of the portion of the sphere 𝑥ଶ + 𝑦ଶ + 𝑧ଶ =  𝑎ଶ  lying inside the 
cylinder 𝑥ଶ + 𝑦ଶ = 𝑎ଶ. 

[5] 4 1 

     
Q.5(a) Show that  𝐹⃗ = (2𝑥𝑦 + 𝑧ଷ) 𝚤̂+  𝑥ଶ 𝚥̂+  3𝑥𝑧ଶ𝑘෠    is a conservative force field. Find the 

scalar potential. Find also the work done in moving an object in this field from (1, -
2,1) to (3,1,4). 
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Q.5(b) By Gauss's Divergence theorem evaluate  ∬  Fሬ⃗  .  nො dS
ୗ

  where  𝐹⃗ = 𝑥ଷ 𝚤̂+  𝑧𝑥ଶ𝑘෠ 
and S is the closed surface bounded by the planes 𝑥 =  0, 𝑥 =  6 and cylinder  𝑦ଶ +
𝑧ଶ =  𝑎ଶ. 

[5] 5 2 
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