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Find the extremum ofthe following functional
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Note : Section'A', containing l0 very short-answer-fpe questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'
consists oflong-answer-type questions. Section'A'has to be solved first.

Section - 'A'

fiqifuT qltreqilfi rl-rT d sin \ro qr si sreqi { t r

Answer the following very short-answer-type questions in one or two
sentences.

qlq 1. IDEr1 2t'-e-t qt dtwl$ scin-r ftfuC I

Write the Laplace Transform ofthe fu nction 2t2 - e-t .

csrl 2. Eq qrq fr* 6{d B?

What is null function?

(1x10=10)

yPrr 3. adsfl bo'r ffiq{ f,{d Fq or oriRro er+os rrfi-owr gro dftq:
Find the partial differential equation by ellimination ofa and b from:

7=1x-a)2 +(y-b)'

\ct 4. q=pq+p2 orf,otroftfof r

Write the complete solution of 4 -- pq + p'z

P.T.O.

, =ff@'+x\2 +24xr) d, within the boundary conditions

r,(0) = 0, r,(;)=1,x,(0) = 0, r,(;) = -t.
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O'z
qqq 5. 3lzlcFFI 11fff,rlT --2:-1 +- = 0 or crfto*q dfu( :Ox' dxdY AY'

r2- t2- a2-

Classifythedif lerentialequation:\i-Z*:-.+\!=O' ox' oxoy oy'

cT{ 6. (D'2 +(D')2 -n2)z =0 o'r Tao Ff,{ ftfuC I

Write the complementary function of (Dl +(D')2 -n2)z =0
Irr;r 7. ftfu, fr-5 aur t?

What is singular point?

crc 8. tBrlq rI, ftMt
Write Rodrigue's formula.

wq e elsrio sFFr or ft-qq"r qq i?
What is the variation ofArgument functions?

q{{ 1o.rfl{rfrcr s-ffi cqr t?
What is Weirstrass function?

Section - 'B'

ffifud rr+ d BrR dfug :

Answer the following questions :

qq"r 1 qr{ gro dfrg :

Find value of:

L(e'. cos2 t)

(3xs=ls)

OR

Tiilm{ c"tq or sq+rr .F{ qFT FkI dfu( :

Find the value ofthe following using convolution Theorem: (r - l),r 12

,r$r 2. EEr dftg ,/ sotve:

x(y2 + z)p- y(x2 + z)q = z(x2 - y2)

(5)

ssq3 NfrBQrodfrc:
Solve by Monge's method :

Pt-qs=q3

OR

ra dftg :

Solve :

(D + Dt -l)(D + 2Dt -3)z =2x +3y
yaq a. riEiq e) *srIR-( dfrq:

Establish the relation :

t7, l-cosz
lo' J,(z cos0ld0

OR

ffi roc d ft\ A€Ed *irdr {, ftfuq arr fu< dfrr I

State & prove Christoffel summation formula for Legendre functions.

dftr'r
Find the minimum distance between circle x2 + /2 = I and straight

line:.r+y=4

OR

q6n4 v-[!;rrl'+x'22+2\x2)rlr d qrq d ftq vffilr

ctuiq x,(0) =0, ,,tI)=\, i,(0)=0, +{}l=-r d siffi sn
dft\l
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P.T.O.



$ wroa ero dftg :

Find complete integral of:

z'1p'z, +q,1=1
q{{ 3. ElE dfug:

Solve :

(3)

OR
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OR

g{ wro-a ara dfug:
Find complete integral of :

22 (p2 22 + q2) =l
s5q 3. EEr dfrg:

Solve :

4r_4s+t=t6log(x+2y)

OR

ra dfug:
Solve :

Oaz.Oaz ^ Ooy

-+-a*l.-ay,="a*W
crc 4. fuq dfuc fu:

Prove that :

OR

4r-4s+t=l6log(x+2y)

OR

rs dftq:
Solve :

ysr 4. fud dfrq fu 
'

Prove that :

Oaz.Oaz ^ Ony

ar'tay,=zaxy

l_g-,'yr,'f a"=ryP

OR

!',{r-r'){Pn')'dr=ry*

EsiH fu' esr* fu :

Showthat : Show that :

t'r'-'t14a*=t'.'J,*,(*) J x,,,t,6yax=x,*tJ*,(x)
qr{ 5. ftET qo o1 ftoem or erdqq dfrq : cgc s. ftq *, a1 ftoeor or sriqur dftq :

Explain about closeness olthe following curve : Explain about closeness ofthe following curve :

. sin2 ru , sin2 raYn=- .tr (x)=0.cq6r I0. zl l,(x)=i1l---., (x)=0.war [0. z]

P.T.O. P.T.O.
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OR

.rql l(0,0) orn B(a,0) t d-fr qd qrA Ef,{fi

tty<il=lr(y''+y'+x'ldtd qrq d ftc ffiff cfdi{er rrEE

for tt
Passingthrough l(0,0) and B(a,O) .

Functional ltytr)]= L 0' '+ y' + x'1dxis the functional satisfies

Jacobi condition for extremum.

Section - 'C'

ftqiF6d frd s-{ftq cs-ii + srrs {fug :

Answer the following questions : (5x5=25)

,rr 1. r{qFFa R{-f,{q a) 56 dft\ t

Solve the integral equation F(r) = e-'-Z fi"o.0-u). F(u)du.

OR

aa dfqq (D'1-D-2)y=2Osin2r, y=-ldh Dy=2vq 1=6

Solve (D2 - D - 2)y = )A5in2t, y = -1 and Dy = 2, when / = 0

9|qq 2. 3ttt?DEI rl-fffl"T , = px + qy + p'q' or T4 ra gn dftq t ftfuz

rs ri sn dfuqt
Find complete solution ofdifferentialequation z = px + qy + p2 q2 .Also

find singular solution,

qrufi-e frE g 6q dful
Solve by Charpit Method :

z= pe

(4)

OR

Tqr ,4(0,0) n-rn B(a,O) t +fl qd qra Ef,{6

tty<*)l=!,1''+y'+x'ldxd q{q A fuc drotfr cfrqq E-EE

dat tt
Passing through ,4(0,0) and B(a,O) .

Functional tty<tll = lr 0'' + y' + x' ldx il the functional satisfies

Jacobi condition for €xtremum.

Section - 'C'

f+qifr-d Ad g.f,frq vrit + stn dfug :

Answer the following questions : (5x5=25)

s{{ 1. {{qFD?r 11fr-+-{"T Ol Em dfuC I

Solve the integral equation F(t) = s 
-' -2 focos{t -u). F(u)du .

OR

aa dfuq (D'z-D-2)y=20sin2t, .v=-1S{ Dv=2q.q t=0

Solve (D2 -D-21y=2g"in2t, y='land Dy= 2 , when 1=6

qr{ 2. 3ttl4cl 1TftoarT 7 = px + qy + p'q' or Td rg era dftq | ftfui
ea fi sro dfuqt
Find complete solution ofdifferential equation z = W + qy + p2 q2 .Also

find singular solution.

qrifi-c frE q 56 dfus
Solve by Charpit Method :

z= pe
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