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Online Annual Examination, 2022

B.Sc. Part Il

MATHEMATICS
Paper i

[Differential Equation]

Time : Three Hours | [ Maximum Marks : 50
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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.

Section ‘A’

freTTfeRa sifa &g STRIT 991 & S U 49T & i)

4 gifsg

Answer the following very short answer type

questions in one or two sentences. 1 x 10 =10
P.T. O.
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. U9 TR0 GHI T hed fAafad |

Write statement of first translation theorem.

qide AT Y0l bl gRymen fafEy |

Write definition of Inverse Laplace Transform.

. TR FHIEIU z = px + qy + pg B O FHRA

fafE |

Write complete integral of differential equation

z=pxtqy T+ pg.

. oSt e TR sl it fafe )

Write definition of Lagrange’s Linear equation.

. 3f3Teh 3Tashel WHIRUT 7 + o% = 0 &l hife fafeam)

Write order of partial differential equation r + a?¢
= 0.

. Tgdra =ife & 2Aifern 3Taehal THIRTOT i TRyTST

fafea |

Write definition of partial differential equation of
second order.

. G it i R fefed

Write definition of power series.
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n-hifle & dHcl 3Taehel THIRI hi fafEd |

Write Bessel’s differential equation of order-n.

TheTieh ol 9Tacd ohl qRYTN TAfed |

Write definition of continuity of a functional.

10. 3f=a €5 T 379 = HIG © ?

What do you mean by proper field.
g ‘q’

Section ‘B’

freTfera &g SWIT T94 ® W 150-200 I155 T
4 IS

Answer the following short answer type questions
with word limit 150-200. 3 x5=15

. ¥A BN ¢ L{e* sin? 7}

Solve : L{e" sin® 1}
YA
Or
B HIMST

Lfl p+1
p>+6p+25

[ 3] P.T.O.
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Solve :
-1 { p+l }
pr+6p+25
2. BA hifSd—
xzp + yzq = xy
Solve :
xzp +yzq = xy
AT
Or

O AR A1 ShifSE—
2P =g =x -y
Find complete integral :

Zp*—g) =x-y

. B HIWT :

(D? - 2DD’ + D'?)z = 12xy
Solve :

(D? — 2DD’ + D)z = 12xy
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3reran fag ®iftsa T, M1]=1,Ix] = 2
Or
A HIVT : g I[x?] = §+%sinh‘12
(2D? - 5DD" + 2D"%)z = 24(y — x) Let a functional 7[y(x)] defined on the class C'[0, 1]
Solve : be given by
(2D? — 5DD’ + 2D'?)z = 24(y — x)

1
= 1 ! Zd
4. o9 9o fafy 9 g wifea— I[y(x)] Io +[y'(x)]7dx

d?y Prove that : I[1] =1, [[x] = \/2 and
—2+y = 0
dx s
Solve by power series method : I[x?] = 7+Zsinh‘1 2
d?y
—+y=0 I
a2 7
Or
3T N
Oor ([ ®etTeh & =RH 1 GO hifs—
1 ! !
fag #ifsa fo— Iyl = [ ("2 + ¥+,

2‘]}’1 (X) = Jn—l (X) - Jn+l (X) y(O) = 1 y(l) = 2
Prove that :

21 (x)=J,,(x)—J,1(x) Test the extremal of the following functional :

5. O & Tk HeHsh [[y(x)] I C'0, 1] W F=Aifea
w9 4 ufRaifoa §—

)] = [ I+ Pdx 0) = 1, y(1) = 2

[ 5] P.T.O. [ 6]
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Qus ‘g’

Section ‘C’

fregifera g1 S g9+ & ST 300-350 915 g7

g gifa

Answer the following long answer type questions
5x5=25

with word limit 300-350.

1. BARINK : (D*+9)y=cos2t, Al p(0)=1, y

Solve : (D +9) y = cos 2t, If y(0) =1, y(
3YAT
Or

1 |=n

@ 2 _
a‘s‘ﬁgqﬁ dx=—,|—
Iocosx X 2\

© 1
Show that .[0 cos x2 dx = 3 g

2. IRfye fafy § 5@ =i -
@+ )y = gz
Solve by charpit’s method :
@+ ¢y = gz

[ 7]
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YT
Or
BA HIVT
ptrg=x+y+z
Solve :
ptg=x+y+z

. Feafafea ot 1 aiiRtor Y g Hifaa—

2 2
P2 —2xps +x2 -2 p-2g=0
X Y

Classify the following equation and solve it :

2 2
Y2 —2xys +xM -2 p-2g=0
X y
3{qAT
Or

o= fafy 4 g1 wifs@—
r=a’t
Solve by monge’s method :
r = a’t
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4. Tog =i fo— Find the extremals of the functional
(3 Pa(X)= Py (x)=2n+1)p,(x) Iy, 2] = j;‘/z(yfz 1224 2y2)de
() xp, = Py =—(m+1)p, Subject to the boundary conditions
Prove that :

30) = 1, y(gj =0, 2(0) = — 1 and z(g) -0.
(@) ppa(x)—p(x)=2n+1)p,(x)

, , 3T
(b) Py — Ppy1 = —(Vl + l)pn
Or
b
or T (0] = [ (622 + 2% + 2a)dx F A T

A it |

d?y
Ei-ofae gHE —-+4y =0, y(0) =0, y(2) =0
dx? Find the extremal of the functional :

& ST HMl 3R SR Hol ol 9T Shifs |

Obtain the eigen values and eigen functions of the

e = [ (22 42y + 2y)d

2

d
sturm Liouville problem d—;}+ky =0, y(0) =0, y(2) 00000d00000
X

= 0.

5. WeE 1y, 2] = j;“/z(y'2+z'2+2yz)dt ® = B
Frfeted TRE gfasEt y(0) = 1, y(gjzo, 2(0)
=1, dem z(g}o & ST A HIS |

[ 9] P.T.O. [ 10 ] 10/25



