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Third Semester B. Sc. II Examination

(Old Course)

MATHE\{ATICS

PaP€r - Vl
(Partial Differential Equations)

P. Page.s : 7

Time: ThEe Hours I tMar. Ma.k :60

Noa€ ; (1)
(2)

Question no.One is compulsory
Solve One question from each unit.

l. Choose thc correct altemative ;-
(D An equation of the form Pp+Qq=R (where

P, Q, R are functions of x, y, a is called

(a) Charpit's auxiliary equation

(b) kgrange 's linear equation

(c) Jacobi's auxiliary equation

(d) None of thesc.

(ii) The solurion ef r = at is 

-(a) Z=Fr(y+ax)+F2(y-ax)

O) z=F(y-ax)
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,'],

(v)

(vi)
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(c) Z= F(y +ax)

(d) Z=Fr(y +ax) +xFr(y-ax).

(iii) The particular integral of dle PDE(D-D-I)
(D-D'-2)Z =e2x-Y is

o!x-l .2t-l
(a) L (b) '-

24

(c) sz*-Y (d)
e2r-l

2

A point x=xo for which f'(x0)=0 is called

(a) A.point of inflexion

(b) Stationary point

(c) Extremum point

(d) None of these

The PDE Vzu = 0 is

(a) Heat equation

(b) Wave equation

(c) l-aplace €quation

(d) None of these.

An extremum of a firnctional l[y(x)] on the

entire set M is called.

(a) Weak relative extremum

(b) Absolute extremum

t
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(c) Stlong relation exhemum

(d) None of these.

(vii) The PDE of the form.Rr+Ss+Tt+f(x,y,z,
p,9) = 0 is elliptic at the point (x, y)
if-
(a) s2-4RT>0 (b) sr-4RT<o

(c) S,-4RT=0 (d) None of these

(viii) The solution of S = 0 is 

-(a) f(x)+g(y) (b) (x)+g(x)

(c) xf(y)+g(x) (d) yf(x)+g(x)

(ix) Which of . the following PDE is non
homogeneous :-
(a) (D+D'-l)z=fj
(b) (xD+yD')z=Sin(x-y)

(c) (D2-2DD'+yD'2)z= ln1x2+y )

(d) (yrD,r-4DPD' - 3DD'2)z=tanx2.

(x) If the characteristic equation of the PDE of
the form Rr+Ss+Tr+f (x, y, z,p, q)=0 has

distinct real roots, then the PDE
[5-

(a) Elliptic (b) Hyperbolic

(c) Parabolic (d) None of these.

l0
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3. (p)

(q)

TINIT I

(a) Form the PDE by eliminating thc arbitrar-"-

function fiom the equation.

i(x+y+2. x2 +,f +227=9 5

(b) Apply Charpit's method to find the complete

solution of
(p2+92)y=qz 5

Find the general integal of
(mz-ny)P+ (nx-lz)qrrnx-ly=0

Use Jacobi's method to solve the PDE

xpq+yf= t

5

5

TINIT II

4. (a) Solve : (D2+DD'+D'2)z = x2 +xy +yz+e"*v

5

(b) Solve : (D2-DD')z = cos x. cos2y 5

5 (p)

(q)

Solve : r+s 6t=y cos x

Solve : (2D2-DD'-3D'2)Z= ser-Y

5

5
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t
UNIT III

6. (a) Solve r-a2r=0 b\Monge's method

(q) Reduce the equation

y1-2xys+x1 =rj.i1,

(b) Show that the equadon zu+xzyy=O, x + 0 i(

hyprbolic for x<0 and reduce it to canorucal

form. 5

'7 (p) Solve r - t cos2x + p tan x = 0 by Monge's

method. 5

5

5

to canonical forn
5

8

INIT IV

(a) Find the distance between the curves

y(x)=xe-', yr (x)=0 on [0,2]

(b) Show that the tunctional
t

Ity(x)l=
J {2y(x)+y'(x)} dx defupd in &e

space C{0, ll is continuous on the function
yo(x)=x in the sense of first order proximiry
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9 (pJ Define linear functional and show that rhe

fimctional

Lty(x)l =
is linear.

j
a

{2y(x) 3y'(x)}dx defined on M
5

(q) Show that the functional

I

r1y(xr I = $ tx2- y2) dx anains a srict maxima

on the cr,rPve ytx)=0 5

LTNIT V

t0. (a) Solve 91 a 7=6 bv the medrod o1'
dx!

separation of variables. Given that x = 0
z=ev and iZ = rdx-

(b) . Sotve by separation method.

d'ux _ +Zyu=U
dx.dy

5

5

lt. (p) Solve &=rir^.riny for which !=-2siny
dx.d1 dy

when x=0 and z=0; whert y is an odd multiple
of rl2. 5

6

I
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(q) A tighdy strEtched string with fixed end frcints' x=0 and x=l in the shape detined by

y=Kx (l-x), whcre K is constant, released

from this position of rest.

Find y(x.t). if the venical

displacementir{=c' d'y

dx2 5
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