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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 2x10=20
Q No. Question CO | Level
a. Solve the ODE Z—z =ay, y(0) =1 & y(1) = 2and find the value ofa. 1 K1
b. Find the limit of 3 K2
1 1 1
14+224334+--+nn
- .
c. Find the nature of singularity in 5 K3
z —sinz
f(z) = 53
d. Classify the regular singular points and irregular-singular points of the | 1 K2

differential equationx?(x% — 4)y” + 2x3y" +3y'=0.

<. For what values of p, series 1% + zip + gip + -+ is convergent? 3 K3
f. Evaluate the integral | e?dz in anyclosed contour. 5 K1
g Find the argument and modulus ofz = —1 + v/3 i. 4 K2
h. z T 1\ L (3) 2 2 K2
Prove that [?Vtanf df'=3T (Z) r (Z) ==
i Show f(z) = |z|? is differentiable only at z= 0. 4 K3
j. wxf , _ T(ct1) 2 K3
Show that [ = dx Togayei’ € >0
SECTION B
2. Attempt any three of the following: 10x3=30
a. Find a general solution of given differential equation by method of variation | 1 K4
of parameters
t
n__ 2 ’ R —
Y y oy t2+1
b. Find the volume of the solid generated by the revolution of the cardioid r = | 2 KS
a(1 + cos@) about the initial line.
C. Find the Fourier series expansion for f(x), if 3 K3
f(x)—{ -, —n<x<0,
- X, 0< x<m
1,1 1 2
Hence deduce Ttetage e = g
d. If u(x,y)=x3-3xy? find v(x,y) such that f(z) =u+iv is an| 4 K6

analytic function.
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c. Evaluate the integral [ % dz within the circle |z| =1. S K2
SECTION C
3. Attempt any one part of the following: 10x1=10
a. Find particular integral of the differential equation 1 K3
vy +2y +2y=e
b. Obtain series solution for 1 K3
d’y  dy
—x) L = =
1-x )dxz xdx+4y 0.
4. Attempt any one part of the following: 10x1=10
a. Evaluate [[f x*y#z¥(1 —x —y — 2)*dxdydz, over the interior of | 2 K6
tetrahedron formed by the coordinate planes and\plane x + y +z = 1.
b. Show that the integral [ 01 ﬁ converges. 2 K6
5. Attempt any one part of the following: 10x1=10
a. Find the sum of series 3 K4
(1+1)+(1+ 1)+ +(1 - )+
23 22.3 22,3 23.3% 2¢,3a ° pa+l 3a
b. Find the value of 3 K4
1 Z
%En - [(m+DNn+2)...... (n + n)Jn
6. Attempt any one part of the following: 10x1=10
92 92 , 2 . . .
a. Prove (ﬁ + W) If (2)|? = 4| f (Z)l where f (z)analytic function is. 4 K5
b. Find the Mobius transformation that sends 1 - 3,i > 0& 2 —» —1. 4 K5
7. Attempt any one part of the following: 10x1=10
a. Expand f(z) = . (221_1) into.a Laurent series in the region0 < |z| < 1. 5 K2
2
b. Find the value of integral [ ZZ_Z3Z+2 dz within the circle |z| = 4 by residue 3 K2
method.
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