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B. Sc. Mathematics 3rd Semester
Examination — December, 2022

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.
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Note: Attempt five questions in all, selecting ome

question from each Section. Question No. 9 is
compulsory.
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SECTION - |
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1. J;/F'nrm the partial differential equation by

eliminating arbitrary function from z = f(ﬂJ 3.5
z

z= %—)ﬁﬁﬂmmﬁé\ﬂﬁﬂg&m

HIFH GHIBTT FICN :
(b) Solve z(p -I'q) =z2'+ (x + Y- 3.5

zZ(p-q) =2 +(x + y)* $ & P

2, Solve (x* —yz) p + (* - 2x) g = 22 — xv. 3.5

P -y2)p+(P-2x) g =22 - xy B &I B
(b) Solve px + gy = pg. 3.5

px + qy = pg B BF B



SECTION -1l

2 2 a2
02 492 422 where B RftT w9 d Regm aw

|- i | o oyt oxdy
g F AR T & F
3. Solve:
& FT 6. (a) Solvet-rsec'y=2qtany. | 3.5.
XN D+DYz=Y | 3.5 ' t—rsec’ y=2qtan y P A A
/(ﬁnz - DD’ -2D) z = sin (3x + 4). 3.5 (b) Solve (g+1)s=(p+1)t. 3.5

(g+1Ds=(p+1)t F & HfQ

4. Solve following differential equations :
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SECTION -1V
8%z 9’z oz x?
2 : _x2_X .
(@) x ax2+hyaxay o 35 g -~ IV
X2r — 3xys + 27t + px + 29y = x + 2y. 3.5 .
®) o+ 2t e p : 7. (a) Find the characteristic of : 3.5
SECTION -1l RISTSaT & qa H’Tﬁ .
qug - i 5 2 2 521! +y2 32:: 0
—+2x1 ~2 -
X 12 Jaxay ayZ
_ 9%z 9%z 0%z
5. Classify and reduce the equation ) +46‘y2 :45‘;6}; 9%z 92 ) "
(b) Find the solution of equation Peaewy subject to the
to canonical form and hence solve it. 7 o Y -
' : 921 _cosx. 35
92007-6500-P-7)(@-9)(22) = (3) P.T.O. conditions z (x, 0) =sinxand | =2 =c€os% =
J A=t



u(,y, ty=ua, y,#)=0,forO<y<b, t>0

u(x, 0, 1) = u(x, b, t)z(},.for(lc.x::n, £>0

E“_) 0.
t /=0

and u(x, y, 0) = f(x, y) and (

ot? ox?

u(0,y, ) =u(@y. ) =0,0<y<b t>0 3

u(x,{),t)_zu(x,b,t)zﬁ, O<x<at>0 3 o

] -0
t=0

(e 3,00 = e y) o
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u
ot

, subject to the conditions :
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9. (a)

(b)

(c)

(d)

SECTION -V

gqig -V
Form the partial differential equation by
eliminating arbitrary function fromz =f (2 - 1P).

z:f{f-yz)ﬁﬁawasrﬁﬁhwmﬂgqeﬂm
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Write down Charpit's Auxilary equation for

p=(qy +2).

p=(qy+z) & fu Iffe & geds THE fuew
Define Complete integral and Particular integral.
Tt g SR Rsy s @ ofenfvg 4

Find the Particular integral of the equation

8%z _ 8%z
ax*  axdy

=sinxcos2y.

0%z 8%z

ax*  oxdy
B T B :

=sinxcos2y THF % fesy T



(e) Write down the steps for reducing a parabolic

equation to its canonical form.
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(f) Write one-dimensional heat and harmonic

equations.
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