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Instructions: (1) All questions in Section — I carry equal marks. 

(2) Attempt any THREE questions in Section — I. 

(3) Question — 9 in Section — II is compulsory. 

Section — I 
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Write and prove Leibnitz's 

If = 
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then 

theorem. 

find y n . 

ratio test for the infinite real positive series. 

a series. Discuss the convergence of the following series: 
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State and prove De' Alembert 

Define convergence of 
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3. (A) State and prove Lagrange's mean value theorem. 7 

(B) Expand cos x in terms of x. 7 

4. (A) State L'Hospital's first theorem and find lira 
x 

I 7 value of 
x-)1 x-1 logx 

(B) Verify Roll's mean value theorem for function f(x) = x 2 — 2x + 3, [0, 2]. 7 

5. (A) Define Symmetric and Skew-symmetric matrices. If A is a square matrix, then 
prove that A + AT is symmetric matrix and A — AT is skew-symmetric matrix. 7 

2 3 4-1 

(B) Transform the matrix 5 2 0 -1 into the row reduced echelon form and find 
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its rank. 7
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6. 

7. 

(A) For a square matrix A of order n, prove that 

A (adj A) _ (adj A) A = det(A) In

(B) Define inverse of a square matrix. Find A- ' for the matrix A = 

(A) Define Eigen value and Eigen vector of a square matrix. 

If X is an eigen value of a matrix A = [a,~],,, then show that 
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(i) X + k is the eigen value of A + kl, for k E R. 

(ii) X3 is the eigen value of A3. 

(B) Prove that the equations x — 3y + z = 2, 2x + y — z = 6, x + 2y + 2z = 2 are 
consistent, and then find its solution. 7 

4 2 —2 

8. (A) State Cayley-Hamilton theorem. Verify it for matrix — 5 3 2 7 
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(B) Find the eigen values and eigen vector corresponding to any one eigen value of 
2 —1 1 

the square matrix —1 2 —1 7 

1 —1 2 

Section — II 

9. Attempt any FOUR: 8 

(a) Find nth derivative of y = ems. 

(b) Discuss convergence of sequence {1}. 
n 

(c) Evaluate lira (1— x) x . 

1 1-2 1 
(d) If A = 

1—i 3+i 0 
then find A*. 

1 —1 
(e) Find Characteristic equation of matrix L2 1 

(0 If 2 _ —1 is the only eigen value of matrix A of order 2, then det(A) _ 
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