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MATHEMATICS
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{ Partial Differential Equations )

Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
for the questions.

1. Answer the following as directed : 1x5=5

wets s P See fr
(@) The partial differential equation

p?+g%=1is

S SRee TN p? +g2 =12

(i) linear / taR<®

(i) semi-linear / SY-(IRF

(i) quasi-linear / quasi-&IR<

(iv) non-linear / SIR<F

( Choose the correct answer )

(&= Texenr Aifz Sfersar )
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Jk and linear
~order, quasi-linear
(BT ai}rgt ct;II-‘ential equations are e o
part

2o, quasi-CiRe fmﬁiﬂ;’%ﬁ
SEEE AR A
<R 5 =2
0 Lagrange’s method
GlaCEREIS
(i) Charpit's method
Charpifd “&f®
(i) Jacobi’s method
Jacobi¥ &
(iv) None of the above
@7[q IS T

( Choose the correct answer )

( o et IR B )

i i tion
ial differential equa
What type of parti 5 e
& is readily solved by Charpit's me 3
Charpitd *f&fe 2 #R @@ =R
SEFE AR L 9 ?

(d) The partial differential equation
2 =
X2 Uy +2XY Uy +Y Uy =0

is classified as

( Continued )
26A/490

(3)

S ST TR
xzuxx +2xyuxy +y2uyy =09
ARee w91 27
() parabolic / wfRFERR w7
(@) elliptic / SRR Sig
(@) hyperbolic / *AR@eR S
(iv) All of the above / SR AR

( Choose the correct answer )
(©% Teachl AR Shiea )

(e) Obtain the first-order partial differentia]
equation whose general solution is of the
form z(x, y) = g(x+2y).

AT AR e AR ey 1 I]
STHRT FHH 25 z(x, Yl =g(x+2y).

2. Answer any five of the following questions

2x5=10
O S R I Sfioh Sy fgy -
(@) Form a partial differentia]
eliminating arbitrary const
from z= cuc+aczy2 + b.

z=ax+a2y2+b?{ 1 A L avE p
req aﬁmﬁf}wwﬂﬂﬁmqﬁcﬁ:w:

(b) Form a partial differentia] equation
by eliminating function S from

Zi=iTe +2f(l +logy).
5%

€quation by
ants a and p
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(@)

(e)
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(4)

X

z=y? +2f(1 +logy)§ *q Fom f Ry IR

B S TREAR AR el |
Solve (I <91) :
Zp=—X

For a given non-linear partial differential
equation f(x Yy 3 p q)=0, write down
Charpit’s auxiliary equations.

@ wWRe kR wWEeem el
flxy 2 pg)=03 IAR@ Charpitd REP
AR foia |

Consider a first-order partial differential
equation’ which can be written in the
form z=px+qy+ f(p, q). What is the
name of such form of a partial differential
equation? Write down the complete
integral of this partial differential
equation.

Rl 9Bl 2W-TR AR G TN !
T z=px+qy+f(p q) TRRS 2P
2 AR 1 R W3R e SRR [
AR T I/ ? T GRS SR5e ANFII0N

ojef SemCh! fora |

What do you mean by a complete integral
and a general integral as applied to the

solutions of first-order partial differential
equations? Explain.

( Continued )
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Y-GS FANRAY TGO AT

@RI 372}l @ S AR S e
@1 2 36N F0 |

Consider the partial differential equation
p13 +p§ + pg =1. Write down Jacobi’s

auxiliary equations.
<51 =P SRee RS pP + p3 + py =13
A Jacobid FER NI I 1

Explain briefly the relationship between
the surfaces represented by Pp+Qg=R
and Pdx+ Qdy+Rdz=0.

Pp+Qg=R 9 Pdx+Qdy+Rdz=03 &l
O #{Be Ve T REC B 01 0 1

Define first-order quasi-linear and
semi-linear partial differential equations.
AT quasi-CIRe TF SY-taRe R
g FRIeeR TR Al |

Write down the working rule for solving
the quasi-linear partial differential
equation of order one namely Pp+Qg =R
by Lagrange’s method.

-GN quasi-CIRe SRHF TEEe AN
Pp+Qq = R¥ Lagrange (Fl1e)T Ao G
R T SR 0 PR S e for
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3. Answer any four of the following questions :
5x4=20
©Fq IS R @I SIReR e fran

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

q)(x2 +y2 e e —-2xy)=0
(1)(1‘:2 +y2 Ao o -2xy) =03 °[ YOS

For Ree IR @b s Sweem e Ry
<91

(b) Solve (TYH <41) :
Xp—-yq=xy

(c) Solve (Y 341) :
Z(x+y)p+z(x-y)g = x* +y>

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

(x? -yz)p+{y? - zx)q = 2% - xy

which passes through the line x =1 and
y=0.

x=1 9% y=0 QRIR &I @E TGP
pibi ] (x2—yz)p+(y2—zx)q=zz—xy?1
eyt 2B AN AT 900

26A/490 ( Continued )

(e)

(9)

()

(7))

Reduce the equation wu,-u,=u to
canonical form and obtain the general
solution.

AT Uy —Uy =UF @A PRI
ZFTIY ] JE R ANYE T 901

Use the separation of variables
u(x y)=f(0)+gy) to solve the equaton
u? +ul =1

ARSI IR u(x, y) = = 7z
<[ FR ARG uZ +ul =13 TR =T

Solve (IYE 91) :
y-2)p+(z-x)g=x-31

Find a complete integral
(p? +q?)x = pz.
(p2 +q2)x = pzq ‘Din TS Ii.\\\' &%

. Answer any one of the following Questions

To oA A I GBR Bey IR

(a) Reduce the equation

-]

%z %z % dj‘ Z
ox2  oxdy ay®

-

| i

\\

i g 1 hence solve
to canonical form anc e §
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(8}

2 2 .2
st 221092 92 Lo cafiem
Ox2 9x 0y ayz.

W@quwmmmm
341 1

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

x-yp+ly-x-2zjg=2
through the circle z=1 and x? +y2 =1
z=19% x2 +y? =1 J&3 TR AR AP

TLF AN x-yp+ly—x-2)g=239
S o e =0

(c) Solve p2x +q2y= z by Jacobi method.

Jacobi “&f® @@ IR p?x+qly=2z9
FAY 4T |

(d) Find a complete integral of
xp+3yq = 2(z—x2q2) by Charpit’s
method.

Charpitd Ao ey 3
xp +3yq =2(z— x*q?)3 A T fefg 91 1

* % %k
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