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Instructions to students:
1. Do not write anything other than your roll number on question paper.

Q.1A  Objective type multiple choice questions (10 questions @ 1 mark)
i.  Which of the following is true for f(z) = 2
(@)  Analytic everywhere (b) nowhere analytic
() Analytic only at Origin  (d) Analytic everywhere except at Origin
ii. Anintegrating factor transforms first-order differential equation to
(a) Bernoulii's form (b) a homogeneous form
.. (9)alinear form - (d) exact form o
iii. The particular solution of an ODE contains how many arbitrary constants
(a) depends upon the degree of the ODE (b) one
(c) depends upon the order of the ODE (d) zero
iv. The steady state temperature distribution in a solid without a heat source can be
expressed as:

(a) Possion’s equation (b) Laplace equation
- (¢) diffusion equation (d) wave equation
V" The inverse Laplace transform of
(25-7)
7 1 1 =
@ ¢ ®) ¢ (© 3¢ @ 5
vi. Thekernel of the Fourier cosine transform is
(@) e (b) e (c) cos(sx)  (d) sin(sx)
vil. If fis analytic at a point, then
(a) fis an entire function (b) fis harmonic function
(c) fis differentiable at that point (d) None of them

vili The Laplace transform of a function £(t) is F(s). Then, L(e'” f (t)) is
(a) F(s-b) (b) F(%] (JF(s+b)  (d) none of these

Cix If f(x) =e*, 0 < x < m, then ag is
(2) Zsinhm (b) =sinhm (c) sin hn (d) = sin An
X The C.F. of the ODE (D2 -a’ )2 y=xcosxe.
(@) (C,+Cyx)sinx+(C, - C,x)cosx (b) Cie* +C,e”
© (¢ +Cyx)e* +(C,+C,x)e™™ (d) (C,£C,x)e*
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0 Shortanswertypequestlons (4 questions ®2.5 marks) o BT,
Q.2A Solve the following PDE '

Prre=rg.
Q2B Find the Laplace transform of ¢* (cosat —sinb¢).
Q2C Solve: % +y=y?

Q2D Find the Fourier cosine transform of ¢

Q3A  Evaluate the following integral using Cauchy integral formula [ c (_;:T):(7+7) dz O

where ¢ is the circle |z| = %
Q3B A resistance R and a capacitor C are connected in series with a voltage supply 05
E(t). develop a mathematical model for this circuit and find the current flowing

through this circuit.
Q4A Determine the poles of the following function and residue at each pole 05

f(z2) = __efdz

TN E ey ]

Q4B Apply method of variation of parameter (D? + 1)y = cosec x.cotx 05
Q.5A X, 0<x<1 05

Find Fourier sine transform of as f(x) = {2 — x, 1<x<?2

S | 0, x=2 B

Q.5B  Find the Fourier series expansion of 05

f)=x% —m<xsm __
Q.6A  Show that x* — y* — y is harmonic function. Find the analytic function for which 05

x* —y* — y is real- part.

Q.7A Find the Fourier transform of the function | 05
X :
1+ p for—a<x<0

fe) = 1—2 for0<x<a

0 otherwise

Q7B Arod of length I with insulated sides is initially at a uniform température ults 10
_ ends are suddenly cooled to 0°C and are kept at that temperature. Prove that the
242p2
temperature function (x,t) is given by u(x,t) = Xn=y bnsinzl%. e‘LTz_t using
separation of variables method/Fourier transform technique.
Q.7B  Solve the following initial value problem using Laplace transform 10
y"+7y'+10y = de” , y(0)=0, y'(0)=-1

== — y T

Q8A  Evaluate the following integral using Cauchy integral formula J. oyl

. . 3
where c is the circle |z| = >

Q.9A Solve the following system of simultaneous differential equations usmg Laplacbé' 10

~ transform ,.
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‘ 2—@E+4Z’—y+x=3e’
G ; x(0)=0, y(0)=0.
BLD gy
a d Y

Q9B Solve the differential equation: (D? + 9)y = sec3x. 10

OR
Q9B : Write the statement of Residue theorem. Then, apply this theorem to solve |

1 - : —
J‘C IS dz where c is the circle |z] = 2.

10
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