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SECTION A
(5Qx4M=20Marks)
S. No. Marks CO
Q1 For what values of a and f3, the differential equation:
(ax?y — 2By)dx + (2x — x3)dy = 0 4 Cco1
becomes exact?
Q2 Compute the value of f(1) if
1 4 CcOo2
——dz=f(z)+nm
lezn (7Z - 22) f
Q3 Use Cauchy’s integral formula to evaluate the integral:
eZz
d
fﬁc(z —n 4 Cco2
where Cisacircle z = 1 + 2e%?%,6 € [0, 2m) oriented counterclockwise.
Q4 Determine the image of the unit circle in the complex plane under the linear
fractional mapping f(z) = ZZZ:. 4 CO3
Q5 Identify the regions S, S, and S5 in XY-plane where the partial differential 4 cou
equation x?u,, + y*u,, = 0 is parabolic, hyperbolic and elliptic.
SECTION B
(4Qx10M= 40 Marks)
Q6 Consider the ordinary differential equation:
d’y  dy s
—+5— = -1 10 Cco1
T2 +5 I +6y=c¢e
Find the solution y(x).
Q7 Let C be the semi-circular arc of radius unity in the upper-half plane oriented
counterclockwise. Evaluate the complex integral:
10 COo2
fez D7 4z
c




Q8

Apply Milne Thomson’s method to find an analytic function f(z) such that
Re{f'(2)} =3(x* —y?),f(0) = 1and f(=1) = 0.

10

CO2

Q9

Obtain the Taylor’s series expansion of the function f(z) = sinz + cosz
centered at z = 0 retaining terms up to degree 3.
OR

Find the Laurent’s series expansion of f(z) = in the annular region

__z
(z—-1)(z+1)
0<|z—-1|< 1.

10

CO3

SECTION-C
(2Qx20M=40 Marks)

Q10

sin(z—-1)
(z-1)(eZ+e~2)
(@) Find the set S of all singularities of f(z).
(b) Determine the nature of each singularity in S.
(c) Find the residue of f(z) at z = 1.

(d) Use Cauchy’s residue theorem to evaluate gSC f(z)dz where C is the circle

Consider the function f(z) =

3 . .
|z| = > oriented counterclockwise.

20

CO3

Q11

The partial differential equation governing the vibrations in a tightly stretched
elastic string of length 2 units between two fixed points is given by:
9%y _ 9%y
ax2 otz
(@) Use the method of separation of variables to find the most general
solution of the above partial differential equation.

(b) Impose the conditions y(0,t) = y(2,t) = 0forallt > 0 and y(x,0) =
2sin (%) + 3sin (32ﬂ) and Z—f(x, 0) =0 for all 0 <x <2 on the

solution obtained in part (a).
OR

(a) Obtain the partial differential equation corresponding to the family of

surfaces z = f(x? — y) where f is an arbitrary differentiable function.

2 2
(b) Find the general solution of partial differential equation: gé — 272 =0

(c) Obtain two different particular solutions for the partial differential
0%z 9%z

equatlon. ﬁ - W = Xy.

20

CO4






