FD-2709

B.Sc./B.Sc. B.Ed. (Part-II)
Examination, 2022

MATHEMATICS
Paper - 11

Differential Equations

Time : Three Hours] [Maximum Marks : 50
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Note : Answer any two parts from each question. All
questions carry equal marks.

ZehTS / Unit-1
1. (o) Tag =ifST:
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(2)
Prove that :

{51, () = 2", (3)

(b) Tas =ifvT:

.[ e “Jy(bx)dx = !

0 \ az + bz
Prove that :

.[ e “Jy(bx)dx = !

0 \/a2+b2

LS (20+1) B (x) 0, ()

Y=X  n=0

SRl P (x) 3R Q (y) oo T ot §
™ UER ¥ fF x>1 &R |y <1

Prove that
1 oo

=2, (2n+1) B, (x) 0, ()

Y=X  n=0

Where P (x) and Q,(y) have their usual
meaning such that x>1 and |y |<1.
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(3)
TS / Unit-11
2. (a) T@isT fH

2a2p

Lisinhat sinat} =————
{ } p4 +4a*

Show that

2a2p

Lisinhat sinat} =————
{ } p4 +4a*

(b) &A@ WHIfST :
(D> + 6D + 5)y = e,
Aty (0)=0, ¥ (0)=1
Solve :
(D> + 6D+ 5)y = e,
if y(0)=0, » (0)=1
(c) ' HITT
(D*+2D*+1)y=0

ST p(0) = 0,)°(0) = 1, y"(0) =2, (0) = -3
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(4)

Solve :

(D*+2D*+1)y=0
When y (0) =0, »"(0)=1, y”(0)=2,
Y7 (0)=-3

TS / Unit-111

3. (@) a W@ b &I fociiiua & ¥ Taha
HHIHLOT A IS

(x—ayl+@y-bl=2-c

Find the partial differential equation by
eliminating a and b from the relation

(x—ayl+@y-bl=2-c
(b) ' HITSIT
xX*p +y2q = nxy
Solve :
xX*p +y2q = nxy
(c) ' HITSTT

Solve :
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(5)
ZehTg / Unit-IV

oz 9
4 (a) FEEOT o -S—=0 F

ox~ dy

CIS L RIS BT I L

Classify and solve the equation

x> 9y’
(b) THHT
2 2 2
J 242 o’z +a 220 WM r+25+1=0

ox?  oxdy 9y’

& TRt iR fafed ®9 § wWHEEA

VT AR 38 B IS

Classify and reduce to canonical form to

the equation

0%z 0’z 0’z
+2 +

ox?  oxdy 9y’

=0 or r+2s+t=0

and hence solve it.

(¢) TA it :

0’z 9’z 0’z Pz y

— — + -
o’ Py oaxay? 9y
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(6)

Solve :

3 3 3 3
ai_ 822 _ 822+28§:ex+y
ox ox“dy oxady dy

ZehTg / Unit-V

5. (@) A< [0, 1] 4 ol y=x T y =x?

¥ 9 # g 9@ wie

Find the distance between the curves
y=x and y=2x% in the interval [0, 1].

(b) ETH
1L ))=[" (- ) a,

y(0)=0, ym2)=1
w1 THEE (SfEs) T SIS

Test for extremum the functional
m/2
1y))= [0 (7 =07 e
y(0)=0, y@2)=1

(¢) A x*+y?=1 IR WA 1@ x+y=4
% o= H TEEH (AdH) 8 9.
HifSTT |
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(7)

Find the shortest distance between the
circle x>+)?=1 and the straight line
xt+ty=4.
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