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B. A. (Part 11) EXAMINATION, 2021

MATHEMATICS
Paper Second

(Differential Equations)
Time : Three Hours ] [ Maximum Marks : 50
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All questions are compulsory. Attempt any two parts of

each question. All questions carry equal marks.
TPIe—1
(UNIT—1)
1. (@) =a oo faf ¥ g dIfo

d2y
—+xy=0
dx2 Y
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[2] E-3234

Solve by power series method :

d?y
—+xy=0.
dx? y

Rreg @ifo fo

,2 sin x
\]3/2(X): R(T—COSXJ

Prove that :

,2 sin x
Ja0(X) = R(T—cosxj.

(@) 3 P, O n I ool 98U% &, Al g I fob -

(n+1) P,y =@n+DxP, —nP,4

If P, is a Legendre’s polynomial of degree n, then

prove that :
N+ Py =@n+D)XP, —nP,; .
IPE—2
(UNIT—2)
L t 3sin2t—2cos2t &I A S DI |
Find the value of :

L t 3sin2t—2cos 2t
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111 3p 5
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Y {p“ p2+16 p2+4}

Evaluate :
4] 1 3p 5
L= + :
{p“ p? +16 p2+4}
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(D? +4D+4)y =4e 2, y(0)=-1,y'(0) =4

Using Laplace transformation, solve the following

differential equation :

(D? +4D+4)y=4e%; y(0)=-1,y'(0)=4.

3PIE—3
(UNIT—3)
(@) & B :
x2p? 4 y2q2 = 72
Solve :

x2p2 + 22 =22
@ fyfeRad sada THERT B & DIFT :
(Y+2)p+(z+X)g=x+y
Solve the following differential equation :
(Yy+2)p+(z+X)g=x+Y.
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aRfe ffy & g AR -
27+ p?+qy+2y?=0
Solve by Charpit’s method :
27+ p? +qy +2y? =0.
SHI—4

(UNIT—4)
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Classify the equation :

o0t

aXZ X ay2_0'

and reduce the equation to canonical form.
g BINTY

(D2 —2DD’' —15D'?)z =12xy
Solve :

(D2 —2DD’'—15D'?)z =12xy .
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[5] E-3234
Al Y 9 &t BIRG
r2 =at
Solve by Monge’s method :

ré=at.
3PIE—5

(UNIT—S5)

1LyOOl= [ Dy~ y 21 e
y(0)=0, y(4)=3 & TRH g7 W& Bl |
Test for extremum of the functional :

LyO0l= [ Dy~ y 21 e

y(0)=0, y(4) =3.
Rig PN 6 va qoadt 4 <1 fIgall & 7y & g
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Prove that the shortest distance between two points in a

plane is a straight line.

@ fag A(0,0) T B(a,0) W TR dTel Bl |

1Tyl= ], Ty? +y? + X2 dx

@ I B fog SR Uftdy T B € ?
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Is the Jacobi condition fulfilled for the extremal of the

functional ;
a
1yl= [ [y? +y2 +x?]dx

passing through A(0,0) and B(a,0) ?
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