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MATHEMATICS

( Core

Paper: MTHC4D

( PDE and System ofODE I

F-ull Marks: 60

Time:2 hours

The figures inthe marginindicate full marks
for the qtestions

1. (a) #.?fi=o wsrs

fr.n r

q-<-€ rfts{"K {ls
1

write the degree of the PDr. t+ ** =o.
Ox2 dg

(b) a2 p- we= x(z-2gl rft-$qqdn qHIq<

{EKS qftffi.1 fr$ 1 1

Write the Lagrange's auxiliary equation
for 92P-xAq=x(z-2A.

(c) t<frE qT(fts q<?Far rft${"K rsl fi"{l I 1

Define linear partial differential
equation.
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(d)

t2l

wTqq T-{t (fr corffi etm) :

Solve (any onel :

(t) Azp+ zxq = xA

(tt) z(x + g)p + z(x - Alq = x2 + A2

Charpitl flqf"r< p = (z + qAlz rtl"$TqdF

ry1{ qxtffi'Sfrs<r 
r

Find the complete integral of the
equation p = (z + qAf by Charpit's
method.

qw /or

2- (a)

5

of

(b) cffifra$-{ qr$'KE

GB's$ r

Ptxs(pr+p)+xr+x2 =0T q-1'f ITI{H
bfre<t r

Find the complete integral
pexs(h + p) + x1* x2 =O.

Y -Y= ,, rfrs<qebndx dg

RI'{ q{T qrs II<tT6t rTTTt{

Reduce the equation

0u 0u
A*- aa- 

*

to canonical form and obtain the general
solution.

;It -'r+{!.

t$
tl

:

5

P2sl1395 (Continued )



--UL*rt_

(3t

. qWt /Or

* *z* = o, u(o, A = 4e-2a SKETdx 0g

qHTfeBIE EET "lqhT{q ffifuT qq1{FI T-{l I

Solve the initial value problem

0u

-+̂ 
2* = o, u(o,al = 4e-2a.dx da

by the method of separation of variables.

3. (a) Rr + Ss + Tt + f(x,A, I p, e) = O IftSR1fK
qfq-{qr cq+K D6 frll r i
Write the condition when the equation
Rr + Ss + Tt + f(x,a, 1 p, q) = 0 is parabolic.

(b) *..*= s rft<'{ffi clfi1e o-o rox2 da' 2

classify the equati on 9:Y n *t! =g.' Ox' aa'

O2u ^ O2u d2u@ 4+2: *-----;=u IfrTT.r6t'redx, dxda da,
Gr{Tfr-CT-q qi$FE Rt'{ T.{t I 5

Reduce the equation

9:i*2a" *o'! =oOx2 ofra Oa2

to canonical form.
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l4t

- W41T/Or

qIT{l-{ 3s:il (solve) :

p*r*s=1

(d) qo{r&$ vqirr qft+-{ot tfre<t r 
.

Derive one-dimensional wave equation.

9411/Or

D{$ "lcra-s<.t flqG era{Tq TR ,{TTIG$ q't
qft$qq qqI{F Ttr I

Solve one-dimensional heat equation by
the method of separation of variables.

4. (a) fr-{ifrT Er"f rfts-{T{ rr{Fq fi fr<t | 1

Write the general form of two_
dimensional wave equation.

(b) Eq-s "l{A-fiq "rqB etc{Tfl TR stT{FI +-{t: 6

ty_2a, _E =o0x'2 dx dg

solve * -2+ -ft = o using the1xz dx 0g
method of separation of variable.
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Yi

n

::'(s)

. 4W /Or

I:II{14. q<t (Solve) :

O2u - r( du\_=rc-l_l
Ox2 \ afl

g&ql/when

u(O,t1 = u(t,tl = O, u(x,O) = sin T

s. (a) DET {qq clTI rT{Kq q<-s-E rft-s-{fi ?<RT

Tt{q]r tqr5l fr1T r

Write an example of linear system of
ODE with variable coefficient.

(b) *.2* -q -2x = e3t t{R-s q<rp.r
dt" dt' dt
rft${q& gcn Ttf{ <r+qt q<-$-E rft-$Tqtq
qll-sRE T-{T r 3

Transform the linear differential
equation

+ *24: a - dx 
-2x = e3t

dt3 dt2 dt

into system of first-order differential
equation.
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*?! _, ,.n

(61 ,

'/

-qw / or

z4 + o@ + 7u = t qft-s<fl$ ErsIRs q1E
dt dt

fr<t t

Write the equation z**o**7a=tdt gt
into normal form.

(c) <-{ (Let) L1=2D+1', L, =D2 +1, f(t1=13

1'ro (wherel D=4, m"Is<T c{ (show that)
dt'

L{zf = Lzltf '

q?RT/or

4 = 6* -3u. @- =2* * g< qlt{ldg qBE
dt -rr dt
qft-s{qdn t<FrB1or W-{lr Gfrrg{ I

Find the characteristic roots of the equation

associated in the solution of

fu =6x-3u, I =z**aA-"^ 
ee' 

dt

6. (a) eatq{ ffiG rtlt o+r I

Describe Euler's method'
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::*'

l7l

- qw/or
du
Y. = * * a, yCI) = 1T {fr$ wrn-+etr+ x1odx

T-{r lF-dr{ea< flq{ Ih \ry{nF$ qH frtr T-<T r

Find first two approximations of the
function that approximate the exact
solution of the equation .

du
fi= x+A, A\Ol =l

rt

(b) 4 = 5* -2g, # = o*- g, qftf,{.F rTEIT6t

lqI{I;I GE€<I I

Find the general solution of ,the linear
system of equations

dx du_-5X_2U. -" =4X_udt dt

941t/Or

q{rc{b{ flqB <l<ET{ eR val rfr-s<.K qtffiq
ITT{|{'bEs<T :

Using operator method, find the general
solution of the following equations :

dx du}+3-x_3g=stdt dt
dx du a+

dt dt
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