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Subject Name: Mathematics - 111
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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Q.1 (a) Attempt all quations:
d
(@ Solve the differential equation Xyd_y — XY+ XY
X

4

2
(2) Find the general solution of C:IX}‘/ -18 % +8ly=0

d
cosh X, where D =—

1
(D+1) ’ dx

(3) Find particular solution of y =

(4) Find the value of T’ i F%

(b) Attempt the following equations:

@)

Determine the singular points of differential equation
2X(X—=2)y"+3xy"+(x—2)y = 0 and classify them as regular or irregular.
(2)  Find half range cosine series for f (X) =e" in (0,1).

—3x

3) Find the fourier sine transform of f ,X>0.

) dy
4 olve : — =
(4)  Solve: (x+Y) {de } {

) g
d—y} Evaluate :
1
(5) JX4 cos™ xdx
0

Q.2 (a) Attempt the following quations:

(1) Find the Laplace transform of f (t)=t>sinhat
0,0<t<II
sint,t >11

5s+3
®) Find the inverse Laplace transform of 5
(s> +2s+5)s-1)

(2) Find the Laplace transform of f (t)= {

(b) Attempt the following quations :
(1) Solve the differential equation : (X2 v+ 2)de + (2 —x%y? )xdy =0.

Find the solution of differential equation y"—5y’+ 6y =0 with initial condition
@ y1)=e and y'(1)=3¢*.
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Q.4
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Find the Laplace transform of (1 - cos t)
t

OR
Attempt the following quations:
Using Laplace transform solve the differential equation

d- X+2dx+5X:e’t sint where X(0)=0 and x'(0)

1.
dt*>  dt

Find the series solution of (l + X )y" +Xxy' -9y =0.

Attempt the following quations

4.

Solve: %%—2%?+y—c%t+e4ﬁ
dZy dy e2x
Solve: o &+4y=7

The Bessel equation of of order zero is Xy +Xy +X’y = 0 then
(1) find the roots of the indicial equation
(ii) show that one solution for X >0 is y = C,J,(X)

n2n

where, J =1+ Zzzn '
n

: . ) —II,-IT<x<0
Find fourier series for f (X) =

2

and show that H— =i2+l2 Lz+ ...........
8 1° 3 5

Attempt the following quations

d’y d’y 3dy

PN R

dx’ dx® dx

Solve: +5y =¢"cos3x

Solve: (1+X)° ‘; Y, (1+X)%+y=4cos(log(l+x))
X X

Find the series solution using by Fobenius method
xy'+y'—y=0

Find fourier series for f(X)=2x—x> in the interval (0,3) .

Attempt the following quations :
2

) ) . dy dy ( )
Solve the differential equation +2 2e* cos Solve the
d dx? dx y= /é

differential equation (X ’D*-3XD + 4)y =X given that
y(l)=1and y(1)=

7
Evaluate : J (x— 3)% (7- X)% dx

3

Attempt the following quations:
Prove that in usual notation

437(x)= 3,5 (x) =23, (x)+ 3.5 (x)

t
Find Laplace transform of (i) e’”u(t - 2), (i1) J e cosudu
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Q.4

Q.5

Q.5
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OR

Attempt the following quations:
3

Solve the differential equation d—zl + Y
dx* dx
parameters.
2X d
Solve : (D2—4D+4)y= > where D=—
1+X dx

1
Evaluate : J(X log x)’dx
0

Attempt the following equation:
2

d’y

Solve the differential equation

transform

Lo0<t<l1
where (1) f(t)z{’0< <

0t>1 (i1) f(t)zH(t—2)
X A
Zise ?

Find the fourier transform of €

Attempt the following equation:

Find half Range cosine series for sinx in (0,I1 ) and show that

1 1 1 I
l—+——=+......... = — And using parseval’s Identity prove that
375 7 4 &P yP
LR SR _I1*-8
12.3% 325% 577 T 16
0’z .oz oz
Solve — —2—+— =0 by the method of separation of variables
OX ox oy

A tightly stretched string with fixed end points x = 0 and x = L is initially

.5 TIX
Given the displacement Yy =Y, 51n3(TJ If it is released from rest from this

position then find the displacement y

o’y ., 0%

use the equation —-=a" —-
PR T &
OR
Attempt the following equation:
I1
mx,0<x<—
If f (X) = H2 then show that
m(H—x),Es X <TI
f(x):4—m Sigx—Sin3X+Sin25X— ........... }
Im {1 3 5
Determine the solution of one dimensional heat equation
ou , 0% .
—— =C" — where the boundary condition
ot OX

are U(O,t) = U(L,t) =0,t > 0 and the initial condition is

=cosecX by method of variation of

e +4y=f (t), y(O) =0, y’(O) =1 by laplace
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(b)

U(X,O)z X, , L being the length. (O <X< L)
. ou_, o .
Solve the equation E =k F for the condition of heat along
X

a rod without

ou
radiation subject to the condition (i) 6_ =0for X=0and X=t
X

(ii) U =Ix—xat t = 0and for all x
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