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MATHEMATICS
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Di fferential Equations
Time:- Three Hours ] [Maximum Marks:50

cle , qft crri d vr-{ €fuq r wfi c{+ d sl-o' qqn tr
Note: Answer all quations. All questions carry equal marks

Ean{ lunit- r
l. (a) tfuo erq-o-a qfi-o.-rur xzy" +xzy'-Zy =Ooi +)"fi t ra olfuql

Solve in series the linear dilferential equation xry,, + xzy, - Zy = O.

(b) pq +1frV (Prove that) , lf ,-",lo(bx)d.x = #
(a) Pq aflfrv (provethat),- 

*'o*

1 + I P, (cos 0) + I P, (cos 0) + ... ... ... = t"g [t$:](b) ftqftfuo E{-6{trd w+rqr d qS orgi-{ qH sflron{i-{ sEFr HkT otfug : !,, * ty =
0; Y(0) + y'(0) = 0,y(1) + /'(1) = 0

Find atl eigen values and eigen functions of the following Sturm-Liouville
problem: y" + 

^y 
= 0; y(0) +y'(0) = 0,y(1) *y'(1) = g

ffi lunit- ll
2. (a) ftprfufuo irr dTaTrs Eqmnq fld olfuq

Find Laplase Transformation of the following :

(i) e-t (3stn2t - Scos2t) (ii) /0(f)
(b) frEftfuT 6-r drwrr{r EsT<rtq gp6 +lfw{

l-ind Laplase Transfbrmation of the lbllowing :

(i) /(r) = r sin2 r (ii) /(r)

(a) crt Erf, o1fuq (Find) ,- 
* 

'o*
o L-' {;- - ffi . ffi} (ii) r-1 iF*--J

(b) Rqr$C (Show that) ;-

,-'(fi) = llcoshat sin at + sinha.t cosat\

Eir,r$tunit-ttt

3. (a) fuTfufoH t wa s-mn 6i ft-qw err enRro sffi6-d vfifi"r Erf, qfffrq : y = f (x - at) +
xF(x - at) + xz flx - at)

Find the partial differential equation by eliminating the function _

y = f(x - at) t xF(x - at) + x2qx _ at)
(b) Ea otfuq,/ Solve -

xz(y - z)p + yz(z - x)q = zz(x - y).

(a) ra olfr\,/ Solve - 
srsrsl / oR

x'p'+y'qz=2',
(b) ra otfuq,/ Solve -

zz(p'+q2)=x2+yz

gor{lunit-lv

4. (a) 6d alfuq/ Sotve -

p*r*s=1
(b) (fi-r-rq # = ,'# - s,ft5,iur ft1fuC d{ fr6-r rc d uqrrRo otfuq I



Classify and reduce the equation #= rrfito"^noni"al form

(a) Ed +lfuq,/ Solve - 
.Ie[qI / oR

D2 - DD' - ZD)z = sin(2r * 4y) * xzy
(b) ra ofwq,/ Solve -

(Dz - DLz - 3D + 3D')z = )c! * ex+x!
Eor{tunit-v

s. (a) qr;rdil v6 sEFrfi r[y(x)]arf C,lo,Ll q{ FrqfrfuR Eq t qfuTrfud t t1y1x;] =

I] '[tiIy'f*a, Rrq tutuc tu rt1] = r,t[x) = JTand t[xz] =f + lsinh-l z

Let a functional IUQ)l defined on the class C'[0,1] be

given by rly(x)l = t JT+ tyGlf a*

Prove that 1[1] = 1, l[xl =,[2 ond Ifxz] =f +1sinh-12
(b) ffifuT s"l=r 6l a-sq gra otfug

Find the externals of the following fuctional tlyQ)l = ! x(dx2 t- d.y211/z
qEFTT / OR

(a) frfff, 4.rz *9y, - 36vs fr5 A(1,0) d cw dgilr{ qfr Erd o1fuc
Find the shortest distance between the point A(1,0) and the ellipse

4x2+9yz=36
(b) Tqr A(0,0) elh n1a,o; t +6-r qd tn-6q or t[y(x)] = !i(y,' + yz + x2)dx S trcq d ftq

+oYfi qftstr q-ge +dr t?
Is thejacobi condition fulfilled for the externals ofthe functional

Ily@)) = ld(y'' + y, + rz)dx passing through A(0,0) and B(0,0)?


