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Instructions: (a) Answer all questions of Section A.
(b) Answer all questions of Section B. (In one question, internal choice provided).
(c) Answer all questions of Section C. (In one question, internal choice provided).
(d) Non-programmable scientific calculator is allowed.

SECTION A
(5Q X 4M = 20Marks)
S. No. Marks CO
Q1 Define Gauss divergence and Stokes’ theorems. 4 Co1
Q2 Define Hermitian, and skew-Hermitian Matrices. 4 Cco1
Q3 Obtain p such that the function f(z) expressed in polar coordinates as A co?
f(z) =r?cos 20 + ir? sinpf is analytic.
Q4 Apply Runge ‘s Formula (third order) to solve the differential equation
% = x — y subjectto y = 1 when x = 1. (Solve up to y(0.1), h = 0.1). 4 co3
Q5 Define Group (G, *) using all the four properties. 4 Cco1
SECTION B
(4Q x 10M = 40 Marks)
Q6 Show that the function u = %log(x2 + y2) is harmonic function and
10 CO3
determine its harmonic conjugate function.
Q7 The probability that a man aged 60 will live to be 70 is 0.65. What is 10 co?
the probability that out of 10 men, now 60, at least 7 will live to be 70?




Q8 1 0y (w O w? 0\ (0 1\ (0 w?
showthat {(o 7). (5 2) (9 2) (o) (5 D)
(a?z (6))} where w® = 1, w # 1 form a group with respect to matrix 10 co3
multiplication.
Q9 Evaluate f: 1:1’;2 using Trapezoidal rule and Simpson’s 1/3 rule.
OR
Apply Lagrange’s formula to determine the polynomial f(x) and hence
calculate f(3) for 10 co?
X: 0 1 2 5
f(x): 2 3 12 147
SECTION-C
(2Q X 20M = 40 Marks)
Q10 | Analyze and evaluate
0%u N 0%u 0
0x* = dy* 20 CO4
which satisfies the conditions: u(0,y) = u(l,y) = u(x,0) = 0,
and u(x,a) = sin#.
Q11 Determine the characteristic equation of the symmetric matrix
2 -1 1
A =|-1 2 —1]
1 -1 2
and verify that it is satisfied by 4 and hence obtain A1
Express A® — 64° + 9A4* — 243 — 12A% + 234 — 91 in linear
20 CO2

polynomial in A.
OR

Determine all the eigen values and eigen vectors of the matrix

-2 2 -3
A=| 2 1 -6

-1 -2 0






