F T o9 -

IO

https://universitynews.in/

(2)
: GD-2709 ) fos =iRm fF -
B.Sc./B.Sc. B.Ed. (Part-IT). d _
Examination, ‘March-April, 2023 EI-{IJ" Sig1 ) =x (J" ""r”“)
MATHEMATICS Prove that :
Paper - II

Differential Equatiens

Time : Three Hours]
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[Md.ximum Marks : 50
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Note : Answer any two parts from each question. All =(n+1) Po1 () B ()= B () B ()

questions carry equal marks.
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FhTS / Unit-I
1. (o) Toz wifSe 5.
2" (%) = Ty (%)~ Taa (%)
Prove that;

2J', ('r) =Sy (‘I) =1 (J')

=T eenfya SHifea

Establish the Christoffel summation
formula :

3 (2 +1) B (%) B (»)

r=0

=(n+1) Pt (2) B {3’3: :j:z-a—l ()£ (%)
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(3) (4)
33‘7‘5;-" Unit-1I Form a partial dif{Terential equalion; by
ﬁsﬁg'q climinating arbitrary constants 4, &, ¢
@ = from the algebraic equation
L{sinhatcosat} = y y — ot 3T
p +da a b c
Show that 2 £+lo ]
( , 2) (b) W= Z=Y +2f[x gy| 94 =5
al p”—2a
L{sinharcnsar}z - 3 wad [ T faeia IS
SRR p+da Eliminate the arbitrary function f from the
() B HIST (D+ D2y=¢ fear T ' % 2 ear(Litogy
y=—3 FH =0 T y=-1 S =11 relation Z=¥ + o .
Solve (D+1)2y=rt given that y=-3 © Ti:uf T TG BT :
when t=0 and y=-1 when £=1. | q=px+p2
(C} 'l h” J (D3 + 1)}"2 1, t>0 Erra- Find the complf:te solution :
y=Dy=D¥y=0 S (=0 g =px + p?
Solve (D3+ y=1, t>0 if —
y=Dy=D? =0 when t=0. geh1g / Uni
TS / Unit-11) 4. (a) FHHI :
z 2_:3: 2 8cz
. W3 A a, b, ¢ T HiF HHEH . 2\9z_ 5. +1-y2 )2
3. (@) (1 * )5.::2 Y oxdy ( )ay2
ﬁ.i.i.‘_i:l
a’> B +xZ 4 3x%y=-2z=0
Q¥ fadraR =T Nifas Tahe WHIH ox
BRI =1 FAThTU Il | B
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(5)
Classify the equation :
, ) , s,
(l-—:cz]—a—;-—z,xy 0z +(1-y2)a—-z-
Ax oxdy ay?
+x§1z—+ 3x2y = -22=0
Ox

Classify the following partial differential
equation and reduce to canonical form :
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(6)

YT / Unit-V
(@) "ER WE wemw /[v(w)] ' o, 1]
w Preifeg. v B aRafa §
1L = [+ [y ()] s
fog Fifm fe
Mi)=1,1[x]=~2 7w

f[x2]=£+lsinh"2
2 4

Let a functional I[y(x)] defined on the
class CI[0, 1] be given by

I[y{x)] = _[;1,!1 +[y'(x)]2a’x

Prove that

2 2
2z, 292 g IM]=1 I[x]=+2 and
2 2
ox ay
NZIS B
' I x? |==4+=sinh7!2
() TA i [ ] >t
2
(D2 — 2DD’'+ D)z = 12xp ) fog S £
2
Solve I[y(x)]=_|-,’x(1+y’ )dx F 9
r 12 :
(D2 - 20D+ D" )z=12xy (extremals) TRa@d Bl |
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(7)

Prove that the extremals of the functional

I[y(x)] = J- |'x(1 + y'z ) dx are parabolas,

(¢) TETT y=x2 AN WA W@ x-p=5 %
Y H agmw o g Wi
Find the shortest distance between the
parabola y=x? and the straight line
xX—y=235,
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