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B.Sc. Mathematics 3rd Semester
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PARTIAL DIFFERENTIAL EQUATIONS
Paper : BM-232

Time : Three hours ] [ Maximum Marks : 40

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.

W%W?@#WWMWWW%%W”
0q wEl geT-97 few & TIH F TUURT S Wy F HE B
Rrarge 78 g+

Note : Attempt five questions in all, selecting one question
from each Section. Question Number 9 (Section-V)

is compulsory and carry 12 marks. Remaining
questions are of 7 marks each.
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SECTION -1

g - |

1. gar) Solve :
/

A P +3q =z + cot (y - 3x)

' B
P+ 39 =2z+ cot(y-3x)

(b) Obtain a partial differmﬁal equation by
/ eliminating  the arbitrary  functions  from
2 = yYf(x) + xg(y).

z=yf(x)+xg(y)ﬁﬁi8ﬁ=ﬁﬂ?fﬁ?'ﬁﬁﬁqﬂ%eﬂﬁﬁ
HIHA FHIHOT T HY

2. (a) Solve:
22 =1+ p2 + q2
B HK
z2 =1+ p2 + q2
("b) Find the complete integral of

p3x3(pr +p2)+x1 +x, =0, using Jacobi's method.

ECoC] fafer = I9grT HD
P3x3(pL+p2)+x1 + X2 =0 F T G651 H
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3. (a) Solve:
(D? - DD'-2D'? )z = (2x2 + xy — y2)sin xy — cos xy
B W ‘
(D? -DD'-2D'2)z = (2x2 + xy — y?)sin xy — cos xy
(b) Solve: - -
(D® -7DD2—6D3)z=x2 + xy? +y3 + cos(x - y)
& B
(D% -7DD? ;—6D'3 )z=x2 + xy? + y> + cos(x — y)
4. (a) Solve:
' (*D? - 4y’D? 4yD')z = x2y2
B B
(x*D? - 4y’D% 4yD')z = x2y2

\f@olve :
D(D-2D')(D+D')z=e**%¥ (x2 4+ 442)

O T

D(D-2D')(D+D')z=e** 2 (32 1 42 )}
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5. (a) Reduce the following equation to it canon .,
32 LAY
form and hence solve it 7 © ey
r’"l - f"u'
Prefafen alem ® = ARe w7 & qftafey 53
A2, a2
alhmmrﬂ 2 £ ; vi D o0 B Y
Y e
(b)) Solve the equaton
t- rsoc"y = 2gtany

qiET™ g3 $T -

t - rsect v =2qtany

6. (a) Solve:

r+!*(rt—52)=1
' %

ret—(rt-s2)=1

(b) R.tijuce the following partial differential equation

3 = =0 to canonical form.

E , P
4—= 1352 9}; -0 B Rt wy ¥
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7. (a) Solve the Cauchy problem for the equation
/. %z 1% .
Ex—z—g—z—af =0, ¢ > 0 subject to the conditions
2(x, 0) = f(x) and (95] - g(x).
Ot J4=0
T &_iﬁ_zi—o c >0 % R At T
' ox?®  c? at? ’
A z(x, 0) = flx) AR (%] =g(x) o F oI &
£=0

R
,(b) o find the solution of the wave equation

%u  o%u 1 o%u
apD 2 + PRI

separation of variables.

o 3 guE H R @ ST $RE ol g

&’u o' _1 a%u

x?  ay? 2 ot

using the method of

H & T B

8. Find the solution of two dimensional Laplace equation
v2y =0 in Cartesian coordinates in the region 0 <x<a, 0
< y < b satisfying the conditions u(0, y) = u(a, y) = u(x, b)
=0and u(x,0) =x(@—x), 0 <x <a.
0<x<a 0<ysb 9 § g FEue & A el ararE
afigcr viu=0 & & 5 Bt A w0, y) = @ y) =
u(x,b)=0 3R ux,0)=x(a—x).0<x<a = e HL B
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9. (a) Solve:

,/

& HY :

(b) Solve:

/‘ :

B HY :
%@Solve:
B B ¢

(d) Solve:

SECTION - V
T -V

P +3q =2+ cot (y - 3x)
P +3q =2+ cot (y - 3x)
p——3x2=q2—}/
p—3x2 =q2~y

(D? - DD'-2D)z =0

92007-4780-(P-7)(Q-9)(24) (6)



o w
(D? -DD'-2D)z2=0
(¢) Write two dimensional heat equation.

i e et R

() What is the particular integral
F(D,D')z= f(x,y) ?

" K(D,D")z= f(x,y) W AN guremeT w4 ¥ ?
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