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Q. 1. i) The PDE

(i) wave equation
(iii} Laplace equation
Amns, (i) Wave equation

u 3%

1. (j) The PDE——+ =0, is:
Q14 ox? ay2

(i) parabolic

(iii) hyperbolic
Ans, (ii) Elliptic

Note : Attempt any three parts from {

Q. 2. (a) A particle of
which is always w&‘ a fixed
x@®)i to th

is kmown as

(ii) heat equation
{(iv} none of these

(ii) elliptic
(iv) circular

AE ok

(3x 10 =30)
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ﬁ h part c
& the action of force mn“x

m ast lg.:me
{E ine. Determine the displacement

gwen that mitially x=0, % =x90< i<,

ual marks:

Ans, The dlfferentlal equation descnbmg this simple harmonic motion is

m -—2*- =~ 2\ mnv - mn*®
dt
d.‘Z

dt?

%, = m+-—2——27L

+27\.nix~+nx =0
dt

d?x , dx 9
n—-mnx
dt

(1)

Aiffavantial ammatinm « G 11 _ &)

The auxiliary equation is M2 + 2anM +n% =0

_ 433 2 4.2 '
M- 2hn + 4;:; 4n =—7Lnt£n{1-1.2

The general solution is  x = e *"{¢; c0s nwt + ¢, sin not]

wherew = \fi— 12,

usingLC. x =0, =0 =¢ =0
Differentiating (2}, we get

(2

de . -
ekl MY .cin o sin et + cono cos net] - Ane Antle, cos nost + ¢z sin not)
Again using 1.C. ax =xp t=0
dt
— y *o
xg==¢ 0 +enw- dniey +cg-0] o=
no

From (2), its solutionis x=e M‘[ ¢
_ nw

) sin not

Q. 2. (b) Using Frobenius method, obtain a series solution in powers of x for

2,
-_d_._ya.f‘l_ .d_y.l-ﬂ»\n:n
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Ans. 2x(1~x)-{i—§+(l—-x)d—y+3y=0 D
dx dx .

-+ x =0 is a regular singular point

Let y=x™ L a,x"= L g ™" A2
n=0 m=0
L_ 3 a,(m+mxm*r-1
o uk
2 L]
d—;'= L a,(m+m)m+n- -Dxmyn -2 CO‘
o A (3

Substituting these values in equation (1), we t

2e(l-x] T ap(m+ N 2.0 5_; an(m+n)xm”"1
ot YT g AG
eW e20 43 5 gm0
e\,\ g n=0
P( 2 an[2(m+ *D+(m+n))xmtr-1

+ }Zoa,,[—2(m+n)(m+n~1)_(m +u)+3]xm+n =0
n =

ann(m+n)(2m+ 2n - Dxmro-lo an,,(m+n+1)(2m+2n—-3)x’“”' =0..43)
m= n=

Coefficient of x™ "1 =0

agm)(2m - D=0=a320

m2m-1=0 = m

I
-
b3 | =

It is the root of indicial equation.
Coefficient of x™ = 0

am +D(2m+D-agim +D(2m-8=0 = g =[Zm:ﬂ“°
T

Coefficient of x™*" =0

a,“l(m+n+1)(2m+'2n+l)—a,,(m+n+1)(2m+2n—3)=0

2m +2n -3
.an&l_[2m+2n+1]a“ ()
n=1, ag=[2l) , 2D
2m +3 2m+1)(2m +3)
n=2, a3=[2m+1] y = (2m-D(2m-3
Zm +5 2m+3@2m+5)

Substituiing these value of ay, as, @3 ..... in equation (2), we get

ewmly (2m-3Y_ (Em-D@Em-3) 5 @m-DEm-3) 5 | (my




