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PART A
Answer all questions Each carries 3 marks

i. Find ordinary differential equation for the Lusis e~ V2, xe=¥V2

2. Reducey =7y’ to 1% order differential equation and solve.
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Find the particular solution to (D* — m*) y = sin mx

Use variation of parameters to solve y_ + y = secx

A

Find the Fourier coefficient a,, for the function f(x) = 1 + |x| defined in

-3 <x<3

6. Develop the Fourier Sine seriesof f(x) =x n0<x <m

7. Obtain the partial differential equation by eliminating arbitrary function from
x?2+y%+ 22 = f(xy)

8. Solve y?zp + x%zg = xy?

9. Solve u, + u,, = 0 using method of separation of variables

10. A finite string of length L is fixed at both ends and is released, from rest with a
displacement f(x). What are the nitial and boundary conditions involved in
this problem?

I'1. Write all the possible solutions of one-dimensional heat transfer equation

12. Find the steady state temperature distribution in a rod of length 30cm having

the ends at 20° C and 80° C respectively.

PART B
Answer one full question from each module
Medule -I
13. (a)Verify linear independence of e *cosx and e ¥ sinx using Wronskian and
hence solve the initial value problem vy + 2y + 2y = 0, y(0) =0, y'(0) =
15



(b) Find the general solution of the equation x?y " + xy + (x? — 0.25)y = 0
COSX

if Y1 ==

JVx

OR
I4. {a) Find a second order homogeneous linear ODF for which x, xlogx are

solutions and solve the IVP with y(1) = 2, y'(1) = 4.

= : ) (, ™ (b Solve the VP y" — 4y + 9y = 0, y(0) = 0,y (0) = —8
Hz( viBRARY .
‘%"} P

v Module- II
; 'E 7(a) Solve (D — 2D + 5)y = e¥sin x

o d?y d B N
{b) Solve ({x + l)zzi-;—y;+ (x + 1);;% =2x+3)(2x + 4)

OR
Y e 3 A%y d*; i
16, {a) Solve x3 52 + 25282 4 9y = ( ’.«)
16, {a) Solve x e + 2x p + 2y =10 x + ”
ke 7 2% » ©
(b)Solvey — 4y + 5y = ;m by method of variation of parameters

Module - ITI
i7 (a)Find the Fourier series representation of f(x) = x sinx periodic with
period 2, defined in 0 < x < 27
{b)Find the Fourier cosine series of f(x) = cosx , 0 <x < “/2
OR
8. (a)Find the Fourier series expansionof f{x) = e ¥ in-c<x< ¢

X, O<x<?

T g . L :5‘
{(biDevelop the Sine series representation of f(x) l4—x . 2<x<4

Module - IV
19 ta) Solve (y + zxjp — {x + yz)g = x? ~ y*
{h)Find the differential equation of all spheres of fixed radius having their
centres in XY —plane.
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£ . I (”\,‘\\
20 imSolve (D — 2DD — 15D 7 Jz = 12xy



22

23.

24.

(b)yFind the particular integral of
(p*-7DD" - 60'3)2 = sin(x + 2y) + 3%+

Module -V

. A tightly stretched homogeneous string of length 20cm with its fixed ends

executes transverse vibrations. Motion starts with zero initial velocity by
displacing the string into the form f(x) = K(x? — x*) .Find the deflection

u(x,t) atany time t.

OR
A tightly stretched string of length “a” with fixed ends is imitially in equilibrium

position. Find the displacement u(x, t) of the string if it is set vibrating

giving each of its points a velocity vgsin® (Ef)

Module - VI

maintained at temperature zero and the initial temperature f (x) = 100(2x —
x?)

OR
The temperatures at the ends of a bar of length | cm with insulated sides are
30°C and 90°C respectively until steady state conditions prevail. If the
temperature at each end is then suddenly reduced to 0°C and maintained so,

find the temperature distribution at a distance x at time t.




