Tutorial- 1 B. Tech. Semester IV -2022
DEPARTMENT OF MATHEMATICS,

Q.1 Form the partial differential equation by eliminating the arbitrary constants from the following
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X2 YL 2T ) (k=2 (y—k)2+22 =c? (o) z=(x? +a)(y? +h).
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Q.2 Form the partial differential equation by eliminating the arbitrary functions from the following
(a) z —eV f(x=y),(b) z=f(x+ay)+ g(x—ay), (c) z=f(x+iy)+ F(x—iy),
(d) f(x+ y+z,x2 +y2—22):0.

Q.3 Solve the following PDE’s by Lagrange’s method

(@) pcos(x+y)+qgsin(x+y)=z, (b) yzp+xzgq=Xxy,

7

(c) ><(y2 +2)p- y(x2 +2)q= Z(><2 - yz)
2 2 B 2 _
(d) (2% -2yz—y“)p+(Xy+Xx2)q =Xy —Xz, (e) Y*p—Xyq=x(z-2y)

ou ou ou
f 3g=5z+tan(y—-3X), (g X—+Yy—+72— = XyZ .
() p+3q +tan(y —3x), (g) P yay > =Y

Q.4 Obtain the complete solution of the following PDE’s by using standard form I, II, 1lI, IV
(@) p+q=pq, (b) x2p? +y2a% =22 (0 p2 +q° =z, (&) (p3 +q%) =272,

() p2+q2=x+y, (f) z=xp+yq+log pq.

Q.5 Solve the following PDE’s by Charpit’s method
_ _ 2 2\, _ 2 _
(@) z=pg, (b) Xxp+yq=pq,(c) (p“+q°)y=qz (d) z° = paxy
_ 2 42 _
(€) z=xp+yg+p-+a°, () (p+aq)(xp+yq)=1.

Q.6 Obtain the general solution of (2y2 +2)p+ (Y +2X)q = 4xy — z.Also, find the particular
solution which passes through the straight line z =1,y = X.

Q.7 Find the equation of the surface satisfying t = 6X3y and containing the two lines

y=0,z=0, y=1 z=1.



Answer:

0z 0z 2 822 0z 01 2 622
Ql.(a) —z—+X —| +X—=0and-z—+y|—| +zy——=0,

(b) 22(p2+q2+1):c2 , (c) pq=4xyz.

2 2 2 2
Q2. (a) p+q=nz, (6 22=a28 22,(c) 0 22+a Zzzo,
oy OX oX~= oy

(d) (y+2)p— (X+2)q=x-Y.

J2

Q3. (a) [z cot{%(x +y)+ %}, log{cos(x+ y)+sin (x+y)}—x+y]=0,

2—22,xyz):0,

(b) p(x% —y?,x?-22) =0, (© ¢(x>+y
(d) ¢(x2 +y2 +22,y2 —2yz—22):0, (e) ¢(x2 +y2,yz—y2):0,

(7 dly—3x, e~ 2X{5z+tan (y-3x)} =0, (g) ¢(§%,xyz—3u) - 0.

Q4. (a) z = ax +( ayl) +cC, (b) z :cxayb ,where b=+1-a?,
a_

(c) 4L+ a2)z = (x+ay+b)2, (d) L+ a?’)z2 =8(x+ay+b)3,

(e) z+b:%(x+a)3/2 +%(y—a)3/2,(f) z=ax+by +logab.

(ax+y)?
2

Q5. (a) Zﬁ:ax+§y+b, (b) az = +b, (c) 72 :a2y2+(ax+b)2

(d) z:bxaylla,(e) z:ax+by+a2+b2 ,(Vl+a z=2\x+ay +b.

2 2

Q6. p(X—y“+2,x“—-yz)=0, z(l—y)+x—y2 2

+x° =1

Q7. z= x3y3 +y@d- x3).



Tutorial 2 (PDEs) B. Tech. Sem IV -2022
MATHEMATICS-IV

Q.1 Solve the following PDE’s

622 822 842 842 642 842 642 842
> —2=0,(b) 4—2 3 +2 3 4:0,(c)———=
OX oy OX ox~oy OXoy oy

(d) (D2 +DD' +D'~1)2=0, (e) (D% —2D")z =0.

Q.2 Find the general solution of the following PDE’s

2 2
@ ©Z a2 %7 x (o) (D2 -6DD' +9D"*)z =12:¢ + 36y,
OX oy
0%z 821 .
(c) —2+—2=cosmx sinny ,(d) 4r —4s+t =16log(x +2y),
OX oy

(&) (D2 —DD' —2D'%)z = (y—1)e* , (7 (D2 20D’ + D)z =e*T2Y 483,

(8)(D2 —DD' + D' —1)z = cos(x +2y) +e” .

Q.3 Classify the equation:

2. A2 2 2 2
@ 0 o) POl g T O
oxX° oy a - ax ot X
2 2 2
(d) (l—xz)u—nyﬂjL(l—yz)u+xﬁ+3x2yﬁ—22 =0
ox? Oxoy oy?

Q.4 Using the methods of separation of the variables, solve

2
(a) 6_u_a_u:0 ,(b) 36—u+26—u:0 , where u(X, 0):46_X
x2 oy ox oy

azu 2 azu ou 9 62u
ot ox a



.ou azu
Q.5 Solve the heat equation — =C¢“ ——, where u(0, t)=0, u(l,t)=0 t >0,
ot ox2

A, when 0< x<|§

u(x, 0) ={ |
0, when §< x<|

Q.6 Find the temperature distribution u(X, t)in a thin rod of length |, if the initial temperature
through the rod is f (X) the ends X =0and X =1, of the rod are insulated.

2
u o .
Q.7 Solve the heat equation r = with the boundary conditions u(x, 0) = 3sin zx,
OX
u(0,t)=0 and u(l, t) =0where 0< x<1, t>0.

2 2
;+a—;:O ,for O< x<z, O0<y<m, u(x, O)=x2,u(x,7r)=0,
OX oy

u 0, y)=u (7 y)=0.

Q.8 Solve

Answer: Q1. (a)Z =g, (Y +X)+¢,(y—X),
(6) 2= g (Y X+ 4 (y + %)+ Xehy (y +X) 4 X2, (y +),

(@2 =g (Y +X)+dy (Y= X) +d(y +iX) + 4, (y~1X), (d) z= Xy () +e%4,(y—X),

(e) z= Aeh(x +(h72)y) , Where A and h are arbitrary constant.

3
Q2.(a) z=¢y(y+ax)+ 4, (y-ax) + 7,

(b) z :¢1(y+3x)+x¢52(y+3x)+10x4 +6x3y ,
3 : .\ Cosmx sin ny
I B I

(d) z :¢1(2y+ x)+x¢2(2y+ x)+2x2 log(x+2y),(e) z= ¢1(y+2x)+¢2(y—x)+ yex,

X+2y +£

20

’

(0 z=¢ (y+x)+x4,(y +x)+e

(8) z= ex¢1(y) +e X¢2(y+ X) +%sin(x+ 2y) — xe”,



Q3. (a) Elliptic, (b) Parabolic, (c) Hyperbolic (d) if x* + y2 > 1; Hyperbolic, X* + y2 =1; Parabolic,

x* +y?® <1; Elliptic

1
—=(2x-3y)
Q4. (a) u(x, y) = (Ae™ kx Be_“/EX )e2ky ,(b) u(x, y) =4e 2

Q5. u(x,t) = 4

2
Nz cC
s _( l ]t here A = 2 [ f(x)d
> A, e cosnl—”’(’were O_I_J. (x)dx,
f— 0

A
Q6. u(x,t) = 70+

2 nzx
A _Tg f(x)cos M dx,

00 2_2
Q7. y(x,t) =3 e " 7 tsinnax
n=1

o (NN g B
Q8.u:%(ﬂ_y)+4 > () sm;m(;; y)cosnx.
n=1 n<sinh nz




