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PART - A

Answer any tour questions from lhis Pad. Each quesUon carries 4 marks

I r r -rre rhe a,b|aru '- cr'onF"or r(, y r "[)-o ano'.rooe

cor.esponding Partial dltierenlial equation.

2. Find ihe general inlegral of the PDE : x (y z)p+y(z x)q=z(x y)

3 Prove thal the so ulon lo lhe Dlrlchel probem is slable.

4 Prove lhalthe solution lo lhe Diich el problem,ll I exisl, is un q!e.

5. Converi the ln ta va ue problern :y"r 7,y =i(x), y (0)= 1, y' (0)= 0 inlo an inteSral

6. sotve rhe inresra equaiion y (x)= i+ r f(1 3xE)y(r)dq by irerarve mell,oad=16)

PART B

Answer four queslions lrom ihis Parl, wilho!t ornitting any Unil Each question

Unil - 1

7. a) Prove thal the Piaifian d flerenual equation :

X.dr = P (x, y, z)dx + O (x, y, z) dy + R (x, y, z) dz = 0 is integrable if and
only il X cud (X) = 0.

Dl P'ove lhal he ordq'dr diflerpnla cordton
(l + yz) dx + z lz x) dy (1 + xy) dz = 0 is inlegrable and find lhe
corresponding integral.
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8. a) Erplain Charpil s rnelhorl lo I n d a complete inlegral of a firct order parl a

diltereniial equaiion ln two independenl varab es.

b) Find a compele inlegralof the PDE:z'? pqxy=0.

9. a) Expain the method to lind the solulion oi a semilinear eqlation by ihe

meihod oi characterislic curves.

b) Fincllhe nlegralsurface passng throlgh the inillaldata cLrrve x = l, z = y'l+y
of th€ equarion x'?" + y (3x' + y) zt= z (2x'. +y]

Unil - 2

10. a) Deive lhe equalon governng lhe lransverse vibralions of an nlnle
string

b) Derive d' Alernbed's soluuon ol wave equaiion

11. a) Slate and prove maximum princp e

o, Feo ,cp rr 6 do ,at or \ ., 2,v-. ,1, I u, -. todcc-o-c,

form and solve t.

12. a) What is Diichel probem lor lh€ upper hall plane. Usng convoluiion

lheorem prove llral lhe soluiion to the D rlch el problem for the upper half

od'es-r'\ 'l ' dI r'v +({ .f

b) Using pait (a) lo i nd the soluiion oi llre Neumann problem lcr the lpper

Unit -3
13. a) Convert y" -sinxy'+ e,y= xwith initial condil ons y (0)= I y' (0)= - 1lo a

Volterra inlegral equation ol lhe second k nd. Conversely derive the o ginal

dlllerential equatjon with the iniua condton lrom lhe inlegral equalion

b) Solve the hornogeneous Fredhorn integra equallon ot lhe second knd

y (x)= t" lo sin (x + i)y (1)dq.
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1 4. a) Find lhe G reen's iunction ol lhe boundary va ue problem :

y' 0 )(0)-y(.)-0
b) Let | (x, q, 7.) be the resolvenl (or reciprocal) kernel for the Fredholm inlegral

equalion lhen prcve thal lhe reso vent kemel salisfies lhe integral equalion :

y lx)= K (x, q)+ L fK (x E) y (q)d€

1 5. a) Obtain an apprcximale so lulion of the integ ral equalion
yrrr-lsinrr.)yrElde x by reptacrnq srn rrLt bv t-e tlsr lwo lerns ot

ts power senes : sin(xq)= 4 -+. .

b) Find the iterared keme lor llre kernelK (x, = sin (x - 2l), O < x < 2r,
o=a<2n (4116=64)


