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Q.1(a) Test for the convergence of the series 
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Q.1(b) Examine the sequence 𝒂𝒏 =
𝟐𝒏ା𝟏

𝒏ା𝟏
  is monotonic, bounded and convergent. 
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Q.2(a) Test the convergence of the series ∑ 5ି௡ି(ିଵ)೙ஶ
௡ୀଵ . [2] 1 2 

Q.2(b) Prove that the series 
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is absolutely convergent for −1 < 𝑥 < 1 but conditionally convergent for 𝑥 = 1. 
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Q.3(a) Find the rank of the matrix: 

൭
1 2 3
1 4 2
2 6 5

൱. 

 

[2] 2 1 

Q.3(b) Determine the values of 𝑎 and 𝑏 for which the system of linear equations 
𝑥 + 𝑦 + 𝑧 = 3,  

 𝑥 + 𝑦 + 2𝑎𝑧 = 7,   
𝑥 + 2𝑦 + 3𝑎𝑧 = 𝑏,   

has (a) no solution, (b) a unique solution, and (c) infinitely many solutions. 
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Q.4(a) Examine the linear dependence or linear independence for the  system  of vectors 
(3,1,-4), (2,2,-3) and (0,-4,1). 

[2] 2 2 

Q.4(b) Find the eigenvalues and the corresponding eigenvectors for the given matrix 

. 
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Q.5(a) Let czyx zyx  , where c be a constant and  z is a function of two independent 

variables x and y. Prove that at z = y = x;  1
2
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Q.5(b) Let 𝑢 = sinିଵ ௫ା௬

√௫ା√௬
 , prove that  𝑥ଶ డమ௨
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+ 𝑦ଶ డమ௨
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