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1. Answer the following as directed : 1x5=5
oS AR et Tl fim
(a) The partial differential equation
pPl+g?=1is
ST w1FeH o9t p2 +q2 =139
(i) linear / taRs
(i) semi-linear / wY-t4R%
(i) quasi-linear / quasi-t3R®
(iv) non-linear / =af¥®
( Choose the correct answer )

(0% Teach! AR e )
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(2) (3)

(b) The first-order, quasi-linear and linear SRR SR AN
partial differential equations are solved by x%u,, +2xy Uy + y2u
dW-T79, quasi-GIRT T @ART e e
a,ﬁw:?:mw T R v (i parabolic / SJERPH S

(ii) elliptic / TIQPR ©Id

(i) hyperbolic / “RRERH SIE

yw =0%

() Lagrange’s method

AT HFS (iv) All of the above / §°{9 AR
(i) Charpit’s method ( Choose the correct answer )
Charpitd %% (0% Teach qifR Bferear )
() Jacobi’s method () Obtain the first-order partial differential
Jacobid &% equation whose general solution is of the
: form z(x, y) = g(x +2y).
(v) None of the above
e H-FH R SR AN R 41 1"
3 ¢

YR T A 2(x, y) = glx +2y).

( Choose the correct answer ) 2 A fi { the follows s
- swer any five o € lollowing questions :

(o Te0h! AR Sereay ) 2x5=10

9o HNERT {1 @ +weR Tey

(a) Form a partial differential equation by
eliminating arbitrary constants a and b

(¢) What type of partial differential equation
is readily solved by Charpit’s method?

()

Charpitd *&fS 4w IR Frwer wfe
SEF A Y 391 2 9

The partial differential equation
xguxx +2xyu,, +y2uyy =0

is classified as

(b)

from z=ax+a%y? +b.
z=ax+a’y? + b3 *Al IYEF $IF a IF b
TR IR e S ANeqd Ry 91

Form a partial differential equation
by eliminating function f from

z=y%+ 2f[--1- -}-logy].
x .
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(4)

z=y? +2f[i+logy)? [ T f Ree R

(5

AT P LA AN LTS AT
G oy SR S AR T I

& 2 3991 91 |
<01 SRS ST AR ey 34 |
2 Al i tion
Consider the partial differential equa =
(c) Solve (WIYH 1) : & p? +p§ +ps =1. Write down Jacobi’s
Zp =-x auxiliary equations.
i on-li e pi + pa +pa =13
(d) For a given non-linear partial differential b1 SR SR A1 R Po ipDs
equation f(x, y z p, q) =0, write down 3164 Jacobid FRES ARSI &N |
Charpit’s auxiliary equations.
@Bl Rk RN e e (h) Explain briefly the relationship between
f6%2pqg) =03 309 Charpitd @R the surfaces represented by Pp+Qg=R
9 forar 1 and Pdx+ Qdy+Rdz=0.
) Iy =03 &A
(e) Consider a first-order partial differential Fp+ Qq. b ) Qdy~+ o
equation’ which can be written in the w1 73 e TFEd RY o 3of 41 |
form Z2=px+qy+ f(p q). What is the
name.of such form of a partial differential (i) Define first-order quasi-linear ' and
equation? Write down the complete semi-linear partial differential equations.
integral of thi i i . ¢
equgﬁon 0 1S partial differential 2e-TV quasi-taRe e J4-cIRT MBS
] wRRE AN Hge| i |
1 9B AT R S SR Rk # y
1 Z=px+qy+f(p q) SRS oo - le for solving
. ) Write down the working ru _ :
IR AR | G Ljnﬁas R A 0 the quasi-linear partial differential
TN &1 3 7 O% SR S SR equation of order one namely Pp+Qg =R
oy SOl iR | by Lagrange’s method.
i-0qfRe wRT SRFE AN
() What do you mean by a complete integral deaanan i oS ere
and a general integral as applied to the Pp+0Qq= R% Lagrange (¥11416)3 3
solutions of first-order partial differential <R T FRACE 70 FRR e R o |
equations? E i
quations? Explain, Seiris ( Turn Over )
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(6)

S. Answer any four of the following questions :
5x4=20
79 2ERA R @1 SiReR S fi

(@) Form a partial differential equation by
eliminating arbitrary function ¢ from

2, 22 _2xy)=0

o(x? +y® +z
ox? +y? +22, 22 -2xy) =03 °[l A
Fo 9o SR 901 Ik SRee AN Ref
|

(b) Solve (WIAF ) :
Xp-yq = Xy

(c) Solve (T4 F91) :

z(x+y)p+2zlx-y)g = x2 +y>

(d) Find the equation of the integral surface
of the differential equation

(? ~y2)p+? - 20)q = 22 - xy
which passes through the line x =1 and
y=0.
x=1 9% y=0 GIE M@ @R @Fem
ARP9 (xg-yz)p+(y2—zx)q=z2_xya
P ‘Jjéﬁ AN e =1 )

26A/490 ( Continued )

(78

(e) Reduce the equation u,-u,=u to
canonical form and obtain the general

solution.

TR Uy — Uy =UT GNP SPACT
2P 91 S YA ST e 91 0

() Use the separation of variables

u(x y) = f(x) +gly) to solve the equation

o EONE
uy +uy =1

ARESTNE ALY ulx y) = f(x) +gly)
e SR TR uf +ug =13 YA A |

(g) Solve (M #9I) :
(y-z)p+(z-x)Jg=x-y

() Find a complete  integral of
(p? +g°)x = P2

4. Answer any one of the following questions : 10

oo 2paAred R G o S

(a) Reduce the equation
0%z 32z 0%z t
——+2 G i 0
ox2 0xdy oy

to canonical form and hence solve it.

( Turn Over )
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(8)

2 2 . a2
C o SCRE AR J i A S S
ax?  oxdy gy?

TIPSR PR 41 S A S S
0 -

(b) Find the integral surface of the partial
differential equation

X-Ylp+ly-x-2)g=2
through the circle z=1 and x? +y? =1

z=19% x? +y? =138 &A @RI
SR A (x-yY) p+y-x-2)g = 27
SuREE 7 foifa 411 .

(c) Solve p?x+q%y=z by Jacobi method.

Jacobi *&f® awm IR p2x+q2y=z¢
Y[ B4 |

(d) Find a coxglp;ete integral of
x+3yq=2(z-x“q”) by  Charpit’s
method.

Charpita W% a1\ ﬁﬁ
xp+3Y4 =2(z-x2g?%)3 o == fadf 41 |

* %k %
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