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l8. The solution of the PDE r — t = 0is:

@ z=fx*+y?) OFACEFIEFACEEY)
© iy +x) + {v —2x) (d) none of these

9. The Complete integral of z = px + qy + /1 +p? + g% is__

Doon University Dehradun
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Time: 03 Hour Total Marks: 100

10.The PI for.the PDE (D2 + DD’ + D' = 1)2.= 4c0SAXiS oo .

Section B
Attempt-any-FIVE: _ (5x6=30\

. Note: Attempt ALL the questions.

: Section A )
Attempt ALL: . ' -(2x10=20)

" 1.” The integral surface for the Cauchy pr(')Bfé.fh"%z-.[-. -:—; = 1 which passes through

1. Solve the linear partial differential eé{uati'on x -:—z - 4xy Fro Zy 4y2 H +

@?ﬂﬁf
Solve (D - 3D’ - 2)?z = 2e*tan(y + 3x)

--Find the equation of the integral surface of the partial dlfferentlal equation
2y(z - 3)p + (2x z)q v{2x — 3) which passes through the Clrcle

@ b

the circle-z=-0;x*+y%=-1is:
(a)x? + y? + 22 +sz-—2yz-—1—0
(b) x? +4y +z2+2zx+2yz—1=0

x5 y 2a-=0rz—1:
4. Solve the partial differential equation - .y = uy +2y,u(0,y) =
0,u,0,y)=1+ 8‘33’ by the method of seperation of variables:

() X2 Y2 22 = 25 = 2yF ST = O

(dy x4y bl 2z $2yz 1 =0
2. The vertical displacement u(x, t) of an mﬁmteiy long elastic str ing is governed

by the initial wvalue problem -——= =422 0 <x< oo, t > 0,ulx,0) =

5:2 ax2 ’
—x and ‘;—:(x, 0) = 0, the value of u(x, tY at x = Zand t = 2 isequal to:
(82, (B 4, (c) -2, (d)-4
3. The general solution of the partial differential equatlon aa ay =X + v is of the

form; (a);x.y(x +yv)+FE)+G) (b)-z-xy(x ~M+F)+60)
(© 3% — ) + F(x).6() () 32y Ce +3) + F () + G()

4. The Complementary function of (D? — 4DD’' + 4D'*)z = (x + y) is?
5. The general solution of a linear first order equation Pp + Qg = R is given by

B (i) Solve- (Y222 —xB)p — 2xyq-+-2x2-=- 0 e
- (i¥Solve:(D? — DD")z = cos2y(sinx + cosx)
6. Solve the partial differential equation x2p? + y%q? = 22
OR

Ifu is a function of x, y, and z which satisfies (v — 2) -;—E + (z — x) g—; +

x—v) %-E = 0, show that u contains x,y, z only in combination of (x +
v+ 2z) and (x% + v + z2).

Section C
Attempt any FIVE: . {5x10=50})

132 2n 9%z 2n-1 92
1. Reduced the equation (n-1} (axz) ¥y (ay ) =ny 3 to
canonical form, and find the general solution.

2. A thin rectangular plate whose surface is impervious to heat flow has at

"'the equation

6. The PDE of all spheres whose centres lie on z-axis and given by the equation

x% +y? + (z = a)? = b?, a and b being constants are governed by

(@) xzy, —yz, =0, (b)xz, +yz, =0, (c) ¥z, — xz; = 0,
{dyz, txz, =0 :
32z

zZ - -
7. The equatlon o = a7 —is: {a) parabolic  {b) Elliptic

(c) Hy:perbb'li';:" (d)r None of these

t = 0 an arbitrary distribution of teraperature f{(x, y). Its four edges x =
0, x=ay=0,y=~»b are kept at zero temperature. Determine the
temperature at a point of the plate as t decreases. Also show a suitable
diagram of thts

OR
A tightly stretched string with fixed end points x = 0 and x = [ isinitially
released rest from this position y = yosm3 — Ifitis rc[cased rest from this

" position, find the displacement ¥ (X, t).




.

~

A surface is drawn satisfying (D2 +D'?)z =0 touching x%+ y* =
lalong its section by z =0. Prove that the required surface is
Y2 +y? —1) = 22(x* + 7).

Fu u Fu w3 33
(a}Solve —— - st sE T mam o Tyt - 3xyz.

(b)Solve the PDE (D2 + DD’ — 6D'*)z = x% sin(x - v).

(a) Solve (D — D' = 1)(D — D' — 2)z = sin(2x + 3y).
(b)Solve (x* + xy)p — (xy + y)g + (x =) @x + 2y +2) = 0.
(a)Find the general solution of the equation (D? — PD' —2D'% +

TED+ 2D0)z = e Fsin(x + 2y) + x.
(b)Solve (D? — D'*}z = tan’x tany — tanx tan’y.
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