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KN-206

B.Sc. (Part-1I) Examination, 2022

(New Course)
MATHEMATICS

( Differential Equation )
[ Paper : Second |
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Passing Marks : 17

Note : Attempt all five questions. Two parts from each unit are

compulsory. All questions carry equal marks.
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Unit - | / 15 -

1. (a) Find the series solution of the differential

equation :
2
2x2%— %+(1—x2)y=0
e HHIHTT
2xzj—3—x%+(l—x2)y=0 w1 I &
BIREEAIE LY
(b) Prove that :

2nJ, (x)=x[J,, (x)+J,,(x)]
R o & -
2nJ,(x)=x[J,, (x)+J,,(x)]

(c) Find the eigenvalues and eigenfunctions of the

Sturm-Liouville problem :

2

"4 29=0,7(0)=0 and y(z)=0
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2. (a)

(b)

(c)

3. (a)

wy-faenfae auen

2

d
dxfmy:o,y(o):o AR y(r)=0
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Unit - Il / S5 - Il
Find the value of L(t) .

L(r) 1 9 S i

Find the value of L{e_t (3 sin 2t — 5cos 2t)} .

L{e_’(3sin2t—50052t)} N T TG BT
Write and prove Convolution theorem.
Hae s fifen iR s @i

Unit - Il / 318 - NIl

Solve :

ptg=x+y+z
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& I -
prg=x+y+z

(b) Solve :
p<l+q2)=q(z—a)
& BT
p<l+q2)=q(z—a)

(c) Solve by Charpit's method :
2xz— px> —2gxy + pq =0
IR ffy § & Hifw ¢

2xz—px* —=2qxy+ pg =0
Unit - IV / 18 - IV
4. (a) Solve :
p+r+s=1
& BT

ptr+s=1
KN-206/1000 (4)



(b)

(c)

Classify and reduce the equation y+25+¢=0

to canonical form.

THECT 425 +7=0 H TNET A fafed

w7 § eI i

Solve :

ox? Y 8y2 4

& FifT ¢

ox? Y 8y2 4

Unit -V / §&8 -V

Test for extremum the functional :

1y@)]= [ (7= ") a
0-0-(5)-

eTh I[y(x)] =Iﬁ/2(y'2—y2)dx

0
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T

y(0)=0,y=(3j=1 3 T AN B T
ifsTa
(b) Find the shortest distance between the parabola

y = x” and the straightline x—y =5.

WIAT p = x> T O @M x—y=5 & 9%
AgTH g & e

(c) Show that the shortest curve joining two fixes

points in a plane is a straight line.

R FifvTe o o wvaw & < fagett @ wer @
YT g0 T T @ B o

———X——

KN-206/1000 (6)



