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PART A

A.swer any lour queslions lrom this Parl Eachqleston.ares4marks

1. Deine a semiinearp.d e cive an exampe.

2. Eliminale lhe paramelers a and b lrom the eq!a1on 2, = (ax + by)2 + b and
Iind lhe co(espo.d ng p.d.e.

3. Show lhal the so ul on ol lhe Dir chlet prob em, it I exists. Ls !nique.

4. Prove rhar lhe Lapace equation is Ettiplc type,

. SFos l"t - F oo " dor! vo 14 p ook. ul.:r 0..0,-Ov!/-O "Fredhom -pou,l'.n nlilrF <p.

6. Show ihal lhe creen s lunclion c(x, E) is co.iinuous at = L

PAFT B

A.swer lour questions lrom lhs Parl wirhoul omintng any U.it. Each queslon

' Unil- |

7. a) Expla n Charpil's mellrod lo i nd a comp ele in1e9 ral oi a ftst order p.d. e. in
two indepe.denl variab es

b) Showlhal(r a),+(y-b)r+zr=i isacomptelernlegGloi2ll +pr+q1-r.
By lak ng b = 2a showlhal rhe enverop ol lhe sub ,amily is (y 2x)2 + 522 = 5
which ls a panic! ar solulion. Show tLnherlhat z = j1 are rhe s nO! ar intearas
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11 a) Show rhal v(x, y; d, 

'li:

Fi.d the general nlegra oi zl

Prove thal lhere always exsl
equatio. r. Nvo varables.

nrnclion tor lhe second order

+ zzr = 0 a.d ve ly thar r

an ntegdti.q iaclor lor a

(r+y)l2(y+(o 0Xi y)+2dPl

iolow ng:A necessary and sll1icient cond o. thatlhe Piaiiian

equalon i d; = P(x, y,2)dx + o(x, y,z)dy + R(x, y, z)d2 = o s
s i.cr i=o

Unil - ll

10. a) showlhallhe solulion !(x, i) of th€ diilerenlial eqraron

!, ku,, = F(x, t),0 < x < /,I > 0, satisly ng lhe i.ila condilon

u(x, 0) = r(x), 0 < x < rand lhe boundary conditio.s u(0,0 = u{l l)= 0,1> 0

b) Slrowihd lhe Plafiian d fierenlial equation

ly'| + y z)d\ + (xz + z'?)tty + ly2 - xy)dz = 0 ls lnlegrab e/etact and tind lhe

co(espondinq nleqra.

b) Derive DAemben's solulion oilheOne Dimensionalwave Eqlation.

. p)'

llu *, 1=e

b) Solve the Io owi.g problem by us ng Duhamels Prncipe.

Ut c'u,i = F(x,l),*< x<- I > O with lhe homogeneols inilia condilions

u(t, 0) = !,{x, 0) = 0,-<x <-.

12. a) Prove the solllion of lhe Neumann Prcblern is un que up lo lhe addition ol



lffitt t6tlfl ll

I 3. a) Etplain the ileralNe method ior soleng The Fredho m equalion ol the seco.d
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b) Transiorm the Problem

15. a) Li y-(x) and y.(t) arc cha€clerislc luncllons ol y(x) =

cofiesponding ro dlslincl charactsdsiic .umbe rs, lhen sho
yn(x) are onhogonalover the inlerval(a, b).

b) Fnd lhe G reen's junction coresponding to the problem

"'$."*9.r^" 1)v=.0, v(o) = o, v(1) = o'

= x, y(0)= I y'(1) = 01o a Frcdhoh inleg€l

14. a)

b)

Sove bv lreralile melhod v(t)= {lrqy{t)ot + I

Delem ne the characbnstc valu€s and characlerisllijuncllons corresponding

rorhe eqdaro. ylx)=F(r)+rl cosl; +glot

rJr<(",i)y(:)rE


