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Partial Differential Equations and Special
Functions

Time : 3 Hours Maximum Marks - 80

Note : Attempt Five questions in all, selecting one
question from each Section. Q. No. 1 is
compulsory. All questions carry equal marks.

1.

(@) Define a partial differential €quation and
its order and degree.

2
(b) Solve aang =e'cosx.

3

(531-50523) J-59290 P.T.O.



(&)

(©)

)

(®)

2. (a).
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Writo down the steps for reducing o

pambolic equation to its canonical form.
2

Write down one dimensional heat and
wave oquations. 2

Find the real chamcteristic of the equation

o'z o'z 'z
enn. o s - Y e =2 ()
5 iy el 3

Show that cquation —$—=5x-7y and

oz 4
T = O6x+8)y arc not compatible. p |
dy

Show that :

] 3(_);):-—" 2 (cosx**'SinI). 2
"3 o X

Section I

Find the differential cquations of all
i)lancs which arc at a constant distance

‘a* from the origin. 8

p



(b)

(b)

4. (n)

(b)

Solve the partial diffcrential equation

pc(‘rs(x+y)+qsin(x ty)= 24—, 8

Find the complete integral of :

1
p=(ar+z)
by using Charpit’s mcthod. 8

Find the complete integral of :

(% 4+ %) (Pt ) +2p, =0

by using Jacobi's method. 8

Section 11
Solve the differential equation :

3 | )
A g 4ar=¢"”. 8

o’ ‘ax’ay'* ay'

Solve

10°2 10z 193z 1
Yar xar vyt Yoy S
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5. Find the solution of two dimensional Laplace
equation Y2, =@ in Cartesian coordinatcs in
the region 0<x<a, 0S y<b satisfying the
conditions :

u(0, y)=u(a, y)=u(x, 5)=0

and u(x,0)=x(a-x),0<x<a. 16

Section II1

6. (a) Classify and reduce the equation :

9z, #[9z)_
arz y ayg "y

to canonical form. 8
(b) Solve :

n+2xys+x’t+px+qy=0. 8
7. (a) Solve:

2qr+2qt—4pq(rt—sz)=l. 8
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);—_%.{f(x—-a)-i-f(x-rd)}.

z(x,

Section IV

8. (a) Find the power series solution of e
following differential equation I powTS
of x (i.e. about x = 0)

(x’—l)g+ng—+g'=0. s

(b) Find the solution of the following
equation in terms of Bessel's fonction :

dy ldy y n
+ - 4 1'- o m——— L l) s
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9. (a) Verify that the Bessel’s function

J (x)=\/—-§sinx satisfies the Bessel’s

.
2

1

equation of order 3 8
(b) Prove that :
l
- 2n(n+1)
’p P dx =
;[x o (¥)Poc () (2n—l)(2n+l)(2n+3)‘
Hence deduce the value of -
1
J-szM, (x)P,, (x)ax. 8
0
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