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B. Tech.

(SEM. II) THEORY EXAMINATION 2010-11

MATHEMATICS-II

1. Attempt any four parts of the following :
fl" t.·

dy ,1
(a) Solve the equation x---y=x+l and prove that the

dx 2
only solution for which x and y can attain the value unity is

given by y = 2x +.[;. - 2 . 'i'
~ '-

d2 d' >

(b) Solve -f+5~-6y=sin3x+cos2x.
dx dx .

d2y dy
(c) Solve (x + 1)2-2 + (x + 1) - = (2x +3) (2x + 4) .

dx dx

dx ,t dy .
- - y = e, - +x = Slll t
dt· dt
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(e) Solve the following differential,equation by reducing into

normal form

2" 1 ,d y dy . -(x-+2x)
.. --2x-+(x2+2)y=e2

~2 ~ • .

(f) An RLcircuit has an e.m.f. given (in volts) by 4 sin t, a

resistance of 100 ohms, an inductance of 4 henry and no .

initial current. Find the current at any time t.

(a) Using Frobenius method, obtain a series solution about
x = OJor the differential equation:

2x2y" - xy' + (1 ~ x2)y :;= O..

II . 2 .
Prove that Pm(x) Pn (x) dx = -- , m = n.

_I 2n + 1

H;[( 2]° ..•. ,:]2 3 -·x '. . 3 cos x
Prove that J512(X)= 1tX ~ Slrtx....:· x

(a) State first shifting property for Laplace transform. Hence

find the Laplace Transform of

f(t) = t2 el sin 4t.
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Ix -( sin 2t d
e -- t

o t

. (c) Express the following functions in tenns of unit step function

andhencdind its Laplace transfbnn :

r sin t, 0 < t < 1t
f(t) = ~ .

Lsm 2t, . 1t < t .

s -1
F(s)---

- s2(s-7)

(e) Solve the following integral equation:

('

yet) = 1-sin h t + f (1 + u) Y (t - u) du .
o

.;;. ,
d2x '. .~-, + 9x = sm2t, x(O) = 1, .x'(O}=-O": ".
dt-

~a) Find the Fourier series of the periodic function f(x) with

.period 21t defined as f<;>l1ows:

ro,
f(x) = ~

LX,
-1t<x::;o
O~x::;1t

<X) 1n2
Hence prove that ~ (2n -1 )2 =8'
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2? . -8 z 8-z 8z 8z . 'x+2y
Solve ----3-+-=xy-t-e&2 8y2 . & 8y .

(a) Use the method of separation of variables to obtain the

general solution of

.••• ' ::l2 ~_.•... •• 2 u Z uu
C --=-

&2 8t

(b) Find the steady stale temperature distribution in a •.~, ...

semicircular plate of radius a, insulated on "both fac;;eswith

its .curved boundary kept at a constant temperature U 0 and

its boundipg diameter is kept at zero temperature.

A string is stretched and fastened to two points distance L

apart. Find the displacement of the string at any point x

and at any time t if the motion is started by displacing the

string in the form y = a sin3 nx from which it is released
. L .

at time t = O.
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