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PART A
Answer all questions, euch carries 3 marks

Duration: 3 Hours

I Consider the initial value problem y' -xty' *6xy=sinx, y(0)=3,y,(Qy =-1 .

Can this problem 6avs unique solution in an interval containing zero? Explain.
2 Find any three independent solutions of the differential equation y" -l'=0.
3 rind the particular solution of the differential equatio n y' -6y' +9y=et' .

4 using a suitable transformation, convert the differential equation

(2x-3)z y' -(2x-3)y' +2y=(2x-3)2into a linear differential equation with
constant coefficients.

5 State the conditions for which a function f(x) can be represented as a Fourier
series.

6 Discuss the convergence of a Fourier series of a periodic function (x) of period
2n.

7 Find the parlial differential equation representing the family of spheres whose
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(3)
centers lies on z-axis.

8 find the particular solution of (D2 -zDD, +2D,2)z:sin(x--lz)
9 Write any three assumptions involved in the derivation of one dimensional

(3)

wave (3)
equation.

10 A string of length / fastened at both ends. The midpoint of the string is taken to a (3)
height h and then released from rest in that position. Write the boundary
conditions and initial conditions of the string to find the displacement function
y(x,t) satisfoing the one dimensional wave equation.

I I Write the firndamental postulates used in the derivation of one dimensional heat (3)
equation.

t2
Define steady state condition in one dimensional heat e< Au , 02u

Fauon a, =o- ari
PART B

Answer six questions,one full question from each module
Module I

13 a) Discuss the existence and uniqueness of solution of the initial value problem (6)

(3)

dY 
= +. v6)=3.dx Jx""

b) Prove that y,(x)=e'and yz(x)=eo'form a fundamental system(basis) for the (5)
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differential equation y'-5y'+4y=0. Can 5e'-2e4"be a solution(do not

verification method) of the differential equation? Explain.

OR
a) Discuss the existence and uniqueness of solution of the initial value problem

4: *' + yz ,y(0)=1 in the rectangle lxl < 1, ly -11 < 1.
dx

b) If yr(x)=x is a solution of x2 y' +2xy' -2y =0, find the general solution.
- Module II

a) By the method of variation of parameters, solve y' + y= xsinx.
b) Solve yn+5 !'*6y= e'' sin2x .

OR
a) Solve x2y' + xy' -9y= log-r.

b) Solve v'-2v'+5v=x2
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Module III
Find the Fourier cosine series representation of f (x)=y,0 <x< a. Also find the

Fourier series representation f(x) if f(x) is periodic function with period zz.

OR
Find the Fourier series of the periodic function f(x) of period 4, where

lz. -z<x<o
J lx) =1 ^ and deduce thatlx . 0 <x<2

,. 1 1 I tr' I I 1 7t(t) l+i+-.u-.u.. --:- and (ii) l-l+j.--r....=-\-/ - 32 5' 72 
' .'.. g ** \.",,, 3' 5 7 "... 4

Module IV
a) A2, A2, A2,' 

Find the particular solution of jfili a2Y', = y2 .Ax' AxAy fu'
b) Find the general solution of (y2 + z2 ) p - xyq=- xz .

OR
20 a) Solve(Dz +3DD,+ZD,t)" = (2x+ y)7 .

b) 
sowea*-4* *! =rurog(x+2y).ox- oxoY oY- 

Module v
21 a) 

Using method of separation of variables, solve * 
: ,* -u , u(x,o) =Js-3' .
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b) A tightly stretched string of length / fastened at both ends is initially in a position (5)

given by y = k, 0 < x < l. If it is released from rest from this position, find the

displacement y(x,t) at any time t and any distance x from the end x = 0.

OR
22 A string is stretched and fastened in two points 50 cm apart. Motion is started by (10)
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dilryhcing the string intc fte form of the curve y = x(50 - x) and also by
imparting a constant velocity V to wery point of the string in the position at time
t = 0. Determine the displacement function y{x, t).

Module yI
A rod of length 50 cm has ib ends A and B kept at 20sc and Tdcrespectively (10)
until steady state temperature .prevail. The tempsfatur€ at each end is
thensuddenly reduced to zero temperature and kept so. Find the resulting
ternperature fimtion u(x,t) taking x - 0 at A.

OR
A bar 10 cm long with insulated sides has its ends A ad B mainaine&t 5dC (10)
and 1000C respetively until steady state conditions prevail. Tk temperature atA
is suddcnly raid to 9!oC and at the same time that at B is lowd to 60oC. Find
tbetemperdrne Airerfurtou itr fu bar at time t.

. :t***
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