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PART - A (MCQ) (20 x 1 = 20 Marks)
Answer ALL Questions

The directional derivative of @ = xyz at (1,1,1) in the direction of 7+ + k s

@3 (b)3 €1 (d) V5
The vector field F is irrotational,
(@ V.F=0 () VXF=0 (C)V.F =0 dVxF=0
If C is constant, then grad C =
2
(a) 0 (b) 2 (01 () =

If S is an open surface bounded by a simple closed C and if F is continuous functions with

continuous partial derivatives in S, then

(@) §.F.dr = [[,div F.7i dS

(b) §.F.dr = [f,curl F.7i dS

(©) §.F.dr = [[f,div F.7i dS

(d) gﬁcﬁﬂ = [ff; curl F.idS

What is the complete solution of (D? + 3D + 2)y = 0?

@) y(x) = cie™ + e (b) y(x) = cie* + c,e?*

©) y(x) = ie™ + xc,e?* (d) y(x) = cre™ + c e

The particular integral of differential equation (D — 1)?y = e*sin x is

(@) e*tanx (b) —e*cosx (c) —e*sinx (d) None of these

If the complementary function of y" +y =tanx is y(x) = c;y; + ¢, then the

Wronskian of y; (x) &y, (x) is

(a) 4 (b) 3 (c) 2 (d 1

The nature of roots for differential equation (D? +9)y = 0 is

(a) Complex conjugates (b) Real and distinct (c) Real and equal (d) None of the above

A function u is said to be harmonic if and only if

@ utu, =0 (O)uy tu, =0 () Uy —uy, =0 () uy tu, =0

If v is a harmonic conjugate of u in some domain D, then which one of the following is

incorrect

(a)f(z) = u+ ivisanalytic in domain D (b) u is a harmonic conjugate of v

(c) uand v both are harmonic (d) u and v both satisfy C-R Equations
Necessary and sufficient condition for w = f(z) to be analytic in the region R is

@ uy =vy,uy = -0, (b)u, = —vy,u, = —v,
©) uy = vy, uy, =0, (d) uyy = vy, uy, = -y
+b

The transformation w ==— where ab,c,d are complex numbers is bilinear

Z+d
transformation if ‘
(@) ad = bc (b) ac+bd =0 (¢) ad —bc#0 (d a+b=c+d
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The poles of f(z) = iz_; is

(a)l (b) -1 (c) £1 (d) 0

If f is analytic in a simply connected domain D, then for every closed contour C lying in
D, [, f(2)dz=

@1 (b) O (c) -1 (d) 2mi

The Singularity of f(z) = % are

@13 (b) 1,0 (c) 1,2 (d) 2,3

If C is unit circle, then deZ—Z =

@1 (b) 2mi (c) 4mi (d)o

Laplace transform of f(t) is given by

@ F(s)= [, e f(0) dt b) f(©) = [, e S F(s)ds

©) F(s) = [," estf(Ddt (d) None of these.
LIK] =
(a) 5 (b) K ©) S (d) None of these.
1
=] -
S—a
(a) e (b) t* (c) a* (d) None of these.
Laplace Transforms of §(t — a) is
(a) e&s (b) eds (C) e as (d) e6t

PART - B (10 x 2 = 20 Marks)
Answer ALL Questions

— —

Provethat F = yzi + zxj + xy k is irrotational.
State Gauss divergence theorem.

Solve(D? + 1)y = e™*.

2
Transform (x + 2)2 jTﬁ —(x+2) Z—z +y=3x+y in to differential equation with
constant coefficients.
Check whether w = 7 is analytic everywhere.
Find the invariant points of the bilinear transformation w = %

Expand i at z = 1 in Taylor’s series.
1

Discuss the nature of the singularity of the function&.
State and prove First Shifting property.
Verify the Initial value theorem for the functionf (t) = ae"t.

PART - C (6 x 10 = 60 Marks)
Answer ALL Questions
) Show that F = (6xy +23)i + (3x%2 —2)j + (3xz% — y) k is irrotational vector
and find the scalar potential ¢ such that F = V¢.
OR
b) Verify Gauss Divergence theorem for F = 4xz T — y2] + yz k over the cube
Boundedbyx =0, x=1,y=0,y=1,2=0,z = 1.

a) Solve (D2 +5D +4)y = 4e™* + x.
OR

Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create

b)

Solve (D% + 4)y = sec 2 x by the method of variation of parameters.

Determine the analytic function whose real part is

Find the bilinear transformation that maps the points z = 0, 1, c of the z- plane into

OR

the points w = —5,—1,3 of the w- plane.

Expand ﬁ intheregion (i) 1 < |z| <2 (ii) |z—1| <1 and (iii) |z| > 2.

Evaluate [

d

OR

sin 2x

cosh 2y—cos 2x’

%y using contour integration
1345sin 8 y g 9 )

Find the Laplace transform of the periodic function
0<t<a

&) ={

Using Laplace transform, solve (D? — 3D + 2)y = e 3tgiven y(0) = 1 and

2a —t,

t

y'(0) = —1.

Evaluate [,

sin wz2+cos nz

2
dz, Where C: |z| = 3 by using

(z—-1)(z-2)

OR

Cauchy’s integral formula.

Find L[te ¢ sint].

Discuss the nature of the singularity of the function

)

Find L[

1

t

—e

OR

3

Qa<t< 2aandf(t+2a)=f(t).

sin z—z
z3

10

10

10

10

10

10

10

K3

K3

K3

K3

K3

K3

K3

K3

K3

K3

K3

CcOo2

COo3

COo3

Co4

CO4

CO5

COo5

CO4

CO5

Co4

CO5

13325



