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Find the extremum of the following functional

V= L’JV: (x)* +x3° +2x,x,) dt within the boundary conditions
T V4
XI(O) =4, xl(a) =1 s xz(o) =0, xz(’i’) =-1,
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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'
fr=rifea aftreget oAl @ SR @ a1 @ great A T
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)

T 1. B 20 —e | @ AT wuiar forRag |
Write the Laplace Transform of the function 2¢* —e ™"

U 2. Y Had B dEd 87
What is null function?

U 3. a <l bl ey v 1 @1 iR sradd wfiaxyT sira AR
Find the partial differential equation by ellimination of a and b from:
z=(x-a)’ +(y-b)’

Y 4. =pq+p’ & QO & foRay |

Write the complete solution of ¢ = pg + r.
P.T.O.
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&z &z 0z
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Classify the differential equation : & ey by

qdH HHIHIT =0 o7 grffeor Hifow :

(D? +(D') —n)z=0 &1 [P Be fafay |

Write the complementary function of (D? +(D")* =n*)z =0
ffr fag @ &7

What is singular point?

AT g fead |

Write Rodrigue's formula.
PIH Bl BT faeRor a1 27

What is the variation of Argument functions?

U9 10. AT Hel- T 87

U3+ 1.

H3r -2,

What is Weirstrass function?
Section - 'B'

frifea gt @ SR AQfg

Answer the following questions : (3x5=15)

M STa IR

Find value of :

L(e'.cos® 1)
OR
TaeT= YT BT SYART HR A F1d D]

Find the value of the following using convolution Theorem : (f —1) * £

B BT/ Solve:
x(V +2)p-y(x* +2)g = z2(x* - y*)
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ueq 3. Hil I | ga a9 -
Solve by Monge's method :
pt—gs=q’
OR
& PIVY
Solve :

U3 4.

U39 5.

(D+D'-1)(D+2D"'-3)z=2x+3y

Establish the relation :
I(:/Z Ji(zcos@)dO = 1—cosz
OR

Ao Werd @ forg e dae g3 folRay qen fRig |

State & prove Christoffel summation formula for Legendre functions.
g x*+y =1 AT RGN x+y =4 d1d P TG QA 1A
HITY |

Find the minimum distance between circle x* +y’ =1 and straight

line:x+y=4

OR
BeATE V=L;r/2(xl’2+x52+2xlx2)dt ® ww @ e aRdE

s x,(0)=0, %(3)=1, %0 =0, x(7)=-1 B siia wm
BT |

BL.O;
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OR

W FHIGA $T B

Find complete integral of :

2Z(p’2’ +¢7) =1

S 3. &1 DIfoTE:
Solve :
dr—4s+1=16log(x+2y)
OR
gal W:
Solve :
o'z o o
_f+ f=2 2y2
ox" Oy Ox“0y
e 4. fag Fifoe & -
Prove that :
1 ! 2n(n+1)
1=2*)P, Ve ==22200
[ a-xa&) L
OR
TuiEy f&
Show that

[ 200 oy st )
e 5. 91 9% @ Adear o1 a=w Hifew -

Explain about closeness of the following curve :

y(x)=*““—n’5,yI W=0Ra [0, 7]

PT.O:
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OR
7§ FHGA §d P

Find complete integral of :

z2(p222+q2)=1

gl DIfTg:
Solve :
4r—4s+1=16log(x+2y)
OR
T BT
Solve :
a'z @'z o'y
R BT R oo
Ox" Oy Ox"0Oy
fog @R s -
Prove that :
[ a-xyp, yar = 22020
=, 2n+1
OR
gufsy & -
Show that :

I:xn+l‘]"(x)dx=xn+l n+1(x)
=1 @ @ Fdear &1 s=mor Hf

Explain about closeness of the following curve :

ﬂx)=¥,y. @) =0R a [0, 7]

P.T.O.
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OR

T A(0,0) TAT B(a,0) | TP T AT Bl Td

Iy@)=[ (' 4y +x)ded =0 B fore S afder wgee

gl 2|
Passing through 4(0,0) and B(a,0) .

Functional I[y(x)]= I: (' *+y* +x%)dx is the functional satisfies
Jacobi condition for extremum.

Section - 'C'

frifea dd sl weEl @ SR QR -
Answer the following questions :

AT FHIHRT BT B PITT |

(5x5=25)

Solve the integral equation F(7) = e’ -2 L; cos(t—u). F(u)du.
OR

& BINY (D> - D-2)y=20sin2¢, y=-13R Dy=2T4 ;=0
Solve (D* - D -2)y=20sin2¢, y=-land Dy=2,when =0
DA FHIBRYT z = px+qy+ p°q’ B d g1 wma diforg | fafe=
ol W S B |

Find complete solution of differential equation z = px + gy + p’q” .Also

find singular solution.

OR

TRYe Y g I
Solve by Charpit Method :
z=p9q

"3 1.

M 2.
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OR

T A(0,0) TR B(a,0) | B S ATl BoATd

1[y(x)]=j:(y' 242 +x0)dx® TR B forg S vy wIe

BT B
Passing through A4(0,0) and B(a,0) .

Functional I[y(x)]= I; '+ y? +x*)dx i§ the functional satisfies
Jacobi condition for extremum.

Section - 'C'

frifea O sad wEl @ SR QR
Answer the following questions :

THIHA FHIHIT BT B BT |

(5x5=25)

!
Solve the integral equation F'(1) = e’ -2 ,[0 cos(t —u). F(u)du .
OR

gl BIY (D> —D—-2)y=20sin2t, y=—13R Dy=2%4 (=0
Solve (D? = D-2)y=20sin2¢, y=-land Dy =2 ,when ;=0
FTHA TP z = px+qy + p’q® 1 g4 & w1 diforg | fafes
g =a B |

Find complete solution of differential equation z = px + gy + p’q* .Also

find singular solution.

OR

ande fafr | ga $ifog -
Solve by Charpit Method :
z=pq



