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SECTION "A"
tl0 Q.x 1=10 marksl

Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s).

The differential equation (2x + 3y)dx * (ax + by)dy will be exact if
a - ... where a,b are constants.

lf y = sinx is asolution of thedifferential equation fr* y = c,then c =

The Wronskian of the solutions /r = ex and lz = e-x of the second order linear

differential equation #- ! = }is ......

The Laplace transform of the function f (t) : cos 3t is .....

The convolution (1 * L) =

4

5

6 The partial differential equation (PDE) "# * n ffi + c = 0 will be parabolic type
o'u
oy2

in PDE classification if ...

The principal value of the argument of the complex number z = 2 * 2r, where 1 = fif
denotes the imaginary unit, is Argz

8. The imaginary part of the complex valued function f (z) = zz at z = 2 * 3i is

9 The complex integration f, z dz =.. , where C is the straight line segment

fromz=0toi.

If thefunctionf (z)hasLaurentseriesexpansion *-*+*-'V+...,thentheresidue

7

l0

of f (z) at the pole z = 0 is ......

SECTION "B"
[0 Q.xl = l0 marks]

Fill in the blank space(s), DO NOT TICK, by selecting the most appropriate answers from
among the given ones.

11. TheLaplaceequation f,*#=0,where f - f(x,v),isthe. ..orderpartial

differenti al equation.

[zeroth; first; second; third]



12.

t3.

14.

t5

16.

17

t9

The Bernoulli equatio"H* p@)y = r(x)yo,a + oand a + 1, reduces to the linear
differential equation in a new variable u = u(x) with the substitution

I u=yr-o; tt=y-o: u=yd; u=yt*of

The number of basis solutions of the second order differential equationfl + p@)#+
q(x)y = r(x) is.....
[ 0; l: Z; 3]

For an integer n, the Bessel,s functions J _n@) and Jn(x) are ...
I both zeros; linearly dependent; linearly independent; not defined ]

The inverse Laplace transform L-t(e-a)
[ 1; U(t - a): 6(t - a);

c 02u
= c'dF ts

parabolic;

L;

0l

hyperbolicl

type in PDE
The one-dimensiona' ' azuI wave equatlon 

;J2_-

classification.

[circular; elliptic;

If r = rE1 denotes the imaginary unit in the complex plane, then r 9_

It: -t; -11

empty setl

18. The region in the complex prane defined by {z e {,1z a lrl < 3} is the

Isimply connected;

..... domain.

doublyconnected; triplyconnected; not connectedl

If the power series Zl=offiQ -3t)" has radius of convergenceR = O.ZS, then the

20

region ofconvergence ofthe series is .....
tlz - 3tl = 0.25; lz - 3il > 0.ZS; lz - 3tl < 0.ZS;

The function f (z) - z(z - I)3(z - i)2 has azero of order
[o; 1; z;

.atz=i
3l
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SECTION "C"
[3 Q.x 7 =21marks]

Define the second order linear ordinary differential equation (ODE). Explain the
procedure to find the general solution of linear second order homogeneous ODE with
constant coefficients and discuss the different possible solutions of this equation. Solve

the initial value Euler-Cauchy equation *'# - n*?*+ 6y - O,y(L) = L,y'(L) = 0.

[1+3+3]

2. Define the convolution of two functions. State and prove the convolution theorem for

Laplace transform. Find the inverse Laplace transform of H(s) = # using

convolution theorem. tl+4+21

Discuss three different types of ,..onflder partial differential equations (PDE) of the

form.Aff+ru#*r#=F(x,y,",#,#) conditioned on a relation of the

coefficients A,B,C. Classify the type of the partial differential equation #- n#,*
4# = 0 and transform this equation into normal form and solve it. (Show the detail

work) 12+51

3 Derive the Cauchy-Riemann equations for an analytic function f (z) in a domainD.
Verify that u : xz - yz - y is a harmonic function and then find a harmonic conjugate
function of u. [3+4]

SECTION "D''
[6 Q. x 4= 24 marks]

4. Find the solution of the first order linear differential equation *'H*3xy -1 with

initial condition/(1) : -1.

5. Show that J r(x) =

function of first kind of order v : 1.
)

.,ffir,n r, where Jur,) = Zh
(-L)mx2m+Y

=0ffi is the Bessel's

6. using unit step functions and find its LaplaceExpress the function f (t) -
transform.

*, L <t <Z
0,otherwtse

7 Integrate $rZ az inthepath C fromzs - -L * i alongtheparabolay = x2 toz, = 1* f.



8 Findtheresiduesofthefunctionf(z)=ffiatthesingularities.Usethese

residue(s)toevaluatethecomplexintegration$,ffia,alongtheunit
circle C: lzl : 1.

OR
Evaluate the real int, ' eztt de

egratton Jo ffi by applying residue theorem.

Consider an RLC-circuit with negligibly small resistance R. Find the current in the circuit
composed of anL = 0.2 H inductor, C = 0.05 F capacitorand electromotive forceE ='l' volt, assuming zero initiar current and zero initiar .hu.g".

SECTION "E''

15 Q. x 2= l0 marksl

Find the power series solution of the first order differential equarion ff = -1.

Find the orthogonal trajectories of the family of lines y : Cx, where C is an arbitrary
constant.

Find the square roots of the complex number z = -i, where i = Fdenotes the
imaginary unit.

Find the linear fractional transformation that maps the points 0, 1, oc onto oo, 1,0.

Develop the Taylor's series of the function f (z) :1 centered at zs = [.

9

10

11.

t2

13.

t4


