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Q.1(a) Test the convergence of the following series 
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Q.1(b) Test the following series for convergence    
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Q.1(c) Verify that 𝑓(𝑥) =
ଵ

௫మାଵ
, 𝑥 ≥ 1 satisfies the condition of Cauchy’s integral test and hence 

by using Cauchy’s integral test determine whether ∑
ଵ

௡మାଵ
ஶ
௡ୀଵ  converges or diverges. 
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Q.2(a) Test the consistency of the following system of linear equations using row operations: 

𝒙 − 𝟒𝒚 + 𝟐𝒛 = 𝟔 
𝟑𝒙 + 𝟐𝒚 − 𝒛 = 𝟓 

                                                              𝟐𝒙 − 𝟏𝟎𝒚 + 𝟓𝒛 = 𝟏𝟐. 
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Q.2(b) Verify the Caley-Hamilton theorem for the matrix 𝐴 = ቂ
1 4
2 3

ቃ, and hence determine the 

matrix𝐵 = 𝐴ହ − 4𝐴ସ − 7𝐴ଷ + 11𝐴ଶ − 𝐴 − 10𝐼, without explicitly performing full matrix, 
addition or subtraction (use Caley-Hamilton’s reduction to simplify all higher powers of A). 
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Q.3(a) Let 

𝐱 = 𝐮𝟐𝐯 + 𝐞𝐰,

𝐲        =  𝐯𝟐𝐰 + 𝐥𝐧 𝐮(𝐮 > 𝟎),

𝐳 = 𝐰𝟐𝐮 + 𝐮𝐯.

 

 

Find the Jacobian 
𝛛(𝐱,𝐲,𝐳)

𝛛(𝐮,𝐯,𝐰)
. Also evaluate it at the point (𝐮, 𝐯, 𝐰) = (𝟏, 𝟏, 𝟎). 
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Q.3(b) Examine the function 𝑓(𝑥, 𝑦) = 𝑥ଶ + 𝑦ଶ + 𝑥𝑦 − 6𝑥 − 6𝑦 + 14  for extrema and find 
their values. 
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Q.4(a) Change the order of integration of the following double integral ∫ ∫ 𝑒௬మ

𝑑𝑦 𝑑𝑥
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 and 

hence evaluate it. 
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Q.4(b) Find the volume of the solid bounded by 𝑧 = 10 − 2𝑥 − 𝑦 and situated in the first octant. [5] 4 3 
     

Q.5(a) Find divergence of 𝐹⃗, where 𝐹⃗ = 𝑔𝑟𝑎𝑑(𝑥ଷ + 𝑦ଷ + 𝑧ଷ − 3𝑥𝑦𝑧). Determine whether 𝐹⃗ is 
a conservative vector field or not? 
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Q.5(b) Apply Green’s theorem to evaluate the integral ∫ (𝑥ହ + 3𝑦)𝑑𝑥 + (2𝑥 − 𝑒௬య
)𝑑𝑦

஼
, where 

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

[5] 5 3 
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