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B. Sc. (Part II) EXAMINATION, 2020
MATHEMATICS
Paper Second

(Differential Equations)

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

IHE—1

(UNIT—1)

@) Ra® @EHA TR 4xy"+2y +y=0 T I TA

@)

ST DI |

Find the series solution of the linear differential
equation 4 xy" +2y'+y=0.

g I &
2J,(x0)=J,1(x0)=J,1(%)
Prove that :

21,(0)=J, 1 () =, 11 (%)
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Y'+hy=0—(A)
y(0)=0,y()=0 —(B)

Find all the eigen values and eigen functions of the
following Sturm-Liouville problem :

Y'+ry=0 —(A)
y(0)=0,y()=0 —(B)
P2
(UNIT—2)

T & -

2
L {sinh at sin at} = 2a’p

p4 +4q*
Show that :
2a%p

Lisinhatsinat;=—-—
{ } p4+4014
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p>-2p+10

p>-2p+10
AT ®UIAR fAfer &1 YA TR g DI
(D> -D-2) y=20sin2¢
y(0)=-1,)"(0)=2

Solve by Laplace transform method :

Evaluate :

(D> -D-2) y=20sin2¢
y(0)=-1,)"(0)=2
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IPI—3
(UNIT—3)
gl DT :
x(P+2)p-y(x?+2)g=z(x*-y?)
Solve :

x(P+2)p-y(F+2)g=z(x*-y?)
U1 G FId DI :
2p2 4 y2q2 =22
Find the complete integral of :
2p2 4 y2q? =22,
gRiUE I & I & I -
z=px+qy+p’+q°
Solve by Charpit’s method :
z=px+qy+p’+q°

TPIE—4

(UNIT—4)
At fafer & g BT

r=a’t

Solve by Monge’s method :

r=a’t
FHIHRO :
0%z 0%z 0%z
1-x?)—-2x +(1-y?
( )6x2 y&x@y ( y)ayz

+x%+3x2y%—2z=0
ox Oy
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Classify the equation :

2 0%z 0%z

07z
1-x? -2x +(1-y?
( )8x2 y@x&y ( y)8y2

+xa—z+3x2y£—2220
Ox oy

JaAHA FHIGN :

%z N 0%z
ox* 0y?
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=CO0S mx sin ny

Find the general solution of the differential equation :

0%z +a—22—cos mx sin n
ox* 0y? 4
TIE—5
(UNIT—5)

fy=faRad gl @1 e & vy (A fage)
DI

sin n?x

i y=

11 (x)=00n[0, 7]
n

(i) y<x>=sij—2’”,yl (x)=00n[0, 7]

Investigate the closeness of the following curves :

sin n?x

0 y= » ¥ (x)=00n[0, 7]

(ii) y(x):s‘z—z’“,yl (x)=0on[0, 7]
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=[] (7 -y dx

y(0)=0, y(n/2)=1
@ T A4 (Ifeas) T B |
Test for extremum the functional :
2,
Iy@I=[, 2=y,
y(0)=0, y(n/2)=1

(@) o

Iy @I=[,"" ()2 ~e'y) ds
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Verify invariance of Euler’s equation under co-
ordinates transformation in the problem of finding the
externals of the functional :

Ly @)1= [ (") ~e'y) dx
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