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B. Tech.
(SEM. IT) THEORY EXAMINATION 2010-11
MATHEMATICS—II
" Time : 3 Hours ‘ | Total Marks : 100

' . SECTION—A

Note : Attempt all questions. Each question carries equal marks.
’ (2x10=20)

1.- (a) The roots of the‘auxiliary equation of the differential

dly _dy .
equation Eix - 6:1% +9y=4e” are:’
@ 3,-3 () 3,3
(iii-) -3,-3 (iv) None of those

(b) - Particular integral of (D? - 4D + 4) y = sin 2x is ~--- .

(c) Indicate True or False for the foll_oWing statements :
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@ - J(x) = 0 has repeated root at x =0.

o [
(ii) J}‘(x)_‘fu—x cOsX |

(d) If3x’=mPy(x)+n P,(x), then (m, n) are :
0 a2 @ (.3
@) (2,1) ) 2,2
(e) Indicate True and False for the followiné :

0] Laplace,Tr_ansfonn'of a function exists if it is of

‘exponential order.
@ L{u(t-a)f)) = e=Lifit+a)}.

v —2 |,
(f) (S—])(S—Z) 18 ..... -
" (g) Fillintheblanks: ‘
0] T’he product of two odd function is an
function. : I
@ sinnxis a periodic function with period ..
(h) State True and False in the following statements :

(i) Fourier series expansion of an odd function in (0, 2L)
has only sine terms. '

() Iff(x)==x is expanded in a Fourier series in (-7, @)
then b, =0, ‘
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(i) The equation of steady state heat conduction in the

rectangular-plate is
- (j) The differential equationZ_+x*Z =01is classified as :

(1) Hyperbolic . (i) Parabolic .

@ii) Ellipic (iv) None of these.’
SECTION—B

Note :  Attempt any three parts from this sectoin. Each part
carries equal marks. (10x3=30) -
)

dy ,dy .
— +2—=—+10y+37sin3x=0
2. (a) Solve PR y sin 3x

' n :
and find the value of y when X = ) being given that y=3,

d .
LA =(Q when x=0.

dx
(b) Solve in series the differential—éqﬁétion
20y" +xy — (x +1) y =0
(c) Solve the initial _value problem using Laplace transform

d’y. e . B
pre} +9y =r(t) with initial conditions y(0) = 0 and

8sint , O<t<m

y'(0) = 4 where .r(t) = { 0 t<m
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" (d) Find the Fourier series for the function

. x , O<x<l
fx) = 1-x, 1<x<2

7'.'2
Hence deduce that Z (2n 1)2 =?-

n=1

(e) Find the deflection u(x, y, t)rof the tightly stretched
rectangular membrane with sides a and b having wave

velocity ¢ = 1 if the initial velocity is zero and the initial

deflection is flx, y) =sin ===, 2% .sin 31:))'
a’

SECTION—C

- Nete :—~ Attempt ahy two parts from each question of this section.
' Each part carries equal marks. (5%2x5=50)

3 (a) Solve (3x+2) (3x +2)——12y 6x.

‘(b) Solve the following simultaneous differcntial equations :

dy

with conditions x(0) = l, y(0)=0.
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(c)

®

(©)

®
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: d
Solve _d_z' —cot xd—y ~ ysin’x =cos x - cos’x.
~ x

Obtain the first five terms in the expansion of ‘following

function in terms of Legendre polynomials :

0, ~1<x<0
f)=11, 0<x<1

Show that

J(x)= l I cos(n¢ —x smd)) dd) n being positive integer.
]
0

dny n
(i Prove that = [X J.(x) dX]= x"Jog (X)‘

(i) Evaluate I xT () dx .

Use Laplace transform to evaluate :
SR -at bt
=
0 t
Find the inverse Laplace transform of

e—2n s

® s(s? +1)
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7.. (a)

. S
(&) s?+6s+25°

Draw the graph and find the Laplace transform of the

. following function of period 2a :

1
—t

fit)=1 " o
_ E(Za—t)» a<t<2a.
a

, O<t<a

 Find the half range Fourier sine series of f(x) defined over

~ therange 0 <x <4 as

x , 0<x<2
f(,x)_{4—x, 2<x<4.

Solve yp + xq = xyz? (x2-y?).
Solve the partial differential equation

(D*-DD'-2D'? + 2D +2D') Z = sin(2x + y)

: Usé method of separation of variables to solve

y’ia—l+x2@-¥0

x Oy
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(b) Find the temperature distributionina rodof length L whose
" end points are maintained at temperature zero and the initial

temperature distribution is f{x).

(c) Find the possible general solutions of two dimensional
Laplace equation using method of separation of variables.
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