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B. Sc. (Part 1) EXAMINATION, 2021

MATHEMATICS
Paper Second

(Differential Equations)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions

carry equal marks.
3PIE—1
(UNIT—1)
1. (@) o 9ol R 9 & AR
y'—xy'+y=0
Solve by power series method :

y'-xy +y=0
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M Held AT I
y'+ay=0

y(©0)+y (0)=0
y (1) +y' (1) =0.
Find all eigen values and eigen functions of the

following Sturm-Liouville problem :

y'+ay=0

y(@)+y (0)=0

y(@)+y (1)=0.
FHR—2

(UNIT—2)
2. (@) fr=feRad &1 e FURRY Sd ST -

(i) e?(3sindt—4cos4t)

1-¢7t

(ii)
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Find Laplace transformation of the following :
(i) e?(3sindt—4cos4t)

1-¢7t

(i)

(@) Hae THI B STIAN TR ST DI :

1 P
- {(P2 + az)z}

Find by using convolution theorem :

AP
L {(P2+a2)2}

(@) TN BN & START ¥ & DI

(D? +9)y =cos2t

y@0)=1

Solve by using Laplace transformation :
(D2 +9)y =cos2t

y@©)=1

P.T.O.
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(UNIT—3)
el I -
(Y+2)p+(z+x)g=x+y
Solve :
(Y+9)p+@E+x)g=x+y
IR I & gat BIfg

q=3p
Solve by Charpit’s method :
q=3p°
QU1 FAHA ST DI -
x2p2 + y2q? = 72
Find complete integral :

X2p? +y2q? = 22

IPIE—4
(UNIT—4)
gl PINY -
p+r+s=1
Solve :

p+r+s =1
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(D>~ 4D?D’ +4DD'?) z = 4sin(2x +Y)
Solve :

(D>~ 4D?D’ +4DD'?) z = 4sin(2x +Y)
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FPE—5
(UNIT—D5)
(3) Wol® :

Iyl=] Iy’ - y2Jox,

y(0)=0
y#)=3
BT IRE TF D o0 TR I |

Test the extremal value of the following functional :
(o 2
1lyl= [ Dy - y?1x

y(0)=0
y(4)=3.
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@ FHERIT Berd BT aRA 8 A DI
1y1= [ Ty2 2 + ¥ dx

y(0)=0
y'(0)=1

HEEE
4 4) 2°
Find extremal solution of the following functional :

/4
1yl= [ Ty -y +x*] dx

y(0)=0
y'(0)=1

4x% +9y? =36
vd g (1, 0) & 71 YT G0 A B
Find shortest distance between ellipse :

4x% +9y? =36

and point (1, 0).
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