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[The figure in the margin indicates full marks.]

Group-A
(Multiple Choice Type Question)

Choose the correct alternative from the following :

1 2 32
( ) The general solution of c—“ +< I_l = 01is of the form
C’i—~ q =
a) u=f(x+iv)+gl(x—iy) b) wu=f(x+y)+gix—y)
c) w=cf (x—iy) d) u=g(x+y)
(2) The mitial value problem wu +wu, =1 u(s.5)=sins, 0=s5 =1 has
a) two solutions b) a unique solution
¢) no solution d) infinitely many solutions
3) . . : :
In the region x=0, v=0, the partial differential equation
(x*—27) cuL 2(x?+27) cu L (x*—27) ¥ _0
- " excy Tov”
a) changes type b) is elliptic
c) is parabolic d) is hyperbolic
(4) The governing equations of CFD are partial differential equations.
a) Linear b) Quasi-linear
¢) Non-linear d) Non-homogeneous
(5 ) &*u . &u
The variables £ and 7 which reducethe differential equation —x- F =0 to
P 37
the canonical formm, are
a) 2 1 2 l b) 1 2 1 2
= +—=x,7 = ——X =y+—x".R=y——Xx
=y S R=Y =3 =y SXR=yog
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c) E=y+x, p=y—x° d) E=y'+x,np=ry"—x
(6) The sohution of the differential equation 7+355+67f=(y—2x) is
a) Gly+zx)+a (y+3x)+log(y+2x) b) Hly—2x)+@ (y+3x)+xlog(y—2x)
c) @ (y—2x)+¢ (y—3x)+xlog(y+2x) d) #(y—2x)+¢ (y—3x)+xlog(y—2x)
(7) The singular solution of the differential equation {xp—3°)=p " -1 is
a) x*+y* =1 b) »*—x*=1
C) x24+2y* =1 d) x2—y*=1

(8) Which of these is a quasi-linear partial differential equation?

a) %y Fu b) % , %
Voot D
ox 8x° By & 2 ECh
) ; - ; ; ; gtz g'z
The solution of the given differential equation ————=0.1s
axt oy
a) b)

, _ ‘ . o Ap+x)+f(r-x)
AHly+x)+ A (y—x)+ A (y+ix)+ A (y—i2

C) Alrp+x)+s(y-ix) d) None of these

(10) A partial differential equation has

a) one independent variable b) two or more independent variables
c) more than one dependent variable d) eq}JaI number of dependent and independent
variables
1 1 ~2 ~2 ~2 ~
( ) Classifythe heat equation < I,l < I,l—c ’,l = l, e
axs eyt ezt ¢ ot
a) Elliptic b) Hyperbolic
c) Parabolic d) None of these
12 ~2 ~2 ~2
( ) Classify the equation c—:l ¥ 4 C—’,l =0
&l axa &l
a) Elliptic b) Hyperbolic
c) Parabolic d) None of these

(13) The following is true for the following partialdifferential equation used in nonlinear
mechanics known asthe Korteweg-de Vriesequation.

; E ,
i+—? ;F —61«/2 =C
& ax &
) rd . rd
a) linear; 3 order b) nonlinear; 3  order
. st . st
©) linear; 1 order d) nonlinear; 1 order

(14) The equations Rdpdy +Tdgdi—Vdxdy =0 and Rdyv? — Sdxdy +Tdx?=0 are called
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a) Lagrange’s Auxiliary Equations
c) Monge’s subsidiary equations

(15) One dimensional wave equation is given by

a) % 2 %
& ax?
C) A2 2
X ox
(16) A3

The solution of <= =0, is
é\'\.J

D) z=(14x+22) 7 ()

) z=AG)+ 2500 +x2 A0

17 2. N2~ ~2 -
( ) The sohtion of 0—2—50—“—46 —=sin@x+Yy)is
ox= oxcy cv=
a) 1
z = §xcos(4x+y)
C) .
z=Ff(y+ x)—gxcos(4x+y)
(18) The relation = ={(x-+a){y+5) represents the PDE
a
) ,_2
g
C) z=p—qg

(19) The complete solution of z=px+gqv+p =g~ is
a) z —ax+by+a’+ b

C) z=a’x? +45:r2y2

(20) A surface passing through the two lines z=x=0,

r—4s5+4r=0_1s

b) Lagrange’s subsidiary equations
d) Monge’s auxiliary equations

b) 2%
2

1 8%
C? ax?

D o, 1 Fu_
&2 % e

D) z=(1+y+3?) 5@

d) = A+ 25(x) +y2f3(X)

b) z=Aly+x)+ 50 +4x)

d)

z=fy+x) +f2(y+4x)—%xcos(4x+3y)

b) z=prg

d) None of these

b) z=ax+ay

d) None of these

—1=x—y =0, satisfying

a) 2x b) 3x
z = Z =
3x+y 2x+y
C) x+y d) 2x
z = T = —_
3x—y 3x+2y
(21) The equation x*(y—1)z, —x(»?—1)z +¥y(¥y—1)z, <z =0 is hyperbolic inthe
entire xy-plane except along
a) x-axis b) y-axis

c) a line parallel to y-axis

(22) The singular solution of =2 ( pregr+1)=c?

d) none of these
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a . b
) does not exist ) o
is z==c
c) d)
is =0 is Z=x+Y
23 as s
( ) For the PDE = 2xy° =3 . the general solution can be expressed m the form
cx cy

F(u.v)=0 where ¥ andv are

a) N .2, 2 b)
w(x,y.z)=x"+y u(x,p2)=x"—y°
-2 -2

v(x,y,z‘]:x—%z vix,y,z)=x—z

2 —2

u(_x,y,zj]=x2—§y u(‘x,y,zi]=x2+%y

-2 —2

vix z']—x—lz vix z’]—x+lz
AV Z ) > AV Z ) >

(24) Let u=flx+=i)+g{x+i), wherefand g are arbitrary functions differentiable any
order. Then the partial differential equation of minimum order satisfied by u is

a) By, + 214y, 1y, =0 b) By, gy, =0

C d

) uﬁ_*.ui:o ) }mxx-*-myy:o
x Y

(25) Laplace’s equation is

a) 2, i, —u, =0 b) B, Fity, 1 =0

c) 2yt~ =0 d) U+ oy, Frup =0
(26) Suppose #(x.y) satisfies Laplace’s equation V% =0 in B? and #=x onthe

unit circle. Then at the origin

a) u tends to infinity. b) u attains a finite minimum.
¢) u attains a finite maximum. d) uisequal to 0.
(27) H - " 2 2 1
Consider the boundary value problem: wu, =, =0 in Q= Uxy)x"+y7 < 1,

., cu cu .
with o x?+3? onthe boundary of O (5 denotes the nommal dervative of u).
? ?

Then itssohtion #(x.y)

a) is unique and is identically zero. b) is unique up to a constant.

c) does not exist. d) is unique and non-zero.
(28) Which of the following is elliptic?

a) Laplace equation b) Wave equation

c) Heat equation d) All of these

(29) The solution of Laplace equation in spherical polar coordinates when it is axially sy
mmetric about Z-axis involves

a) Associated Legendre’s function b) Legendre’s polynomial
c) Bessel’s function d) Trigonometric function
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(30) Which of the following concerning the solution of the Dirichlet problem for a smoo

th bounded region is true?
a D
) Solution is unique

¢) Solution is unique up to a multiplicative c
onstant.

(31) Which of the following is elliptic?

a) Laplace equation

©) Heat equation

b) Solution is unique upto an additive consta

nt

d) No conclusion can be made about uniquen
ess.

b) Wave equation

D u, +2u,—4u, =0

(32) Considerthe BVP w_ +wu, =0, x(07 ). ye(0.7),

u(x.0)=u(x.7 )=u(0.y)=0.
Any solution of this BVP is of the form

a w
) > a, sinhzxsinny

Nl

C w
) > a, sinhnxcosxy
2=l

(33) Poisson's equation is given as

2 go -V
c) V=0
(34) g’z &'z

Solution of

ax- C:"

=l x, =0.z(x.0)=4e™"

I

]
1
\

a) 2e* cosdy
C) 2 cos 4y
(35) D’Alembert’s solution of the wave equation is
) w(xt)=@(x+ct)—w(x—ct)
C) w(xt)= @ (x+ct)—'(x—ct)

(36) Solution of one dimensional wave equation is

a)

»rrck . RATE .
i, (x,t):[C” cos 7 + 0, sin 7 jsm

©)
fA fA 7
w,(xt)= [C,! cos 2 _ D, sin e ]sin i
' i i :
(37) cu L &u

where

Solution of — =c¢
a

ax

2(0.7)=0,2u(1.t)=0. u(x.0)=Asin7 x.| 3
\ C /e

b w
) > a, cosh xxsin zy

2=l

d) =
> a, cosh nxcosny

ne=1

£

d) All of these

— =0 by method of separation of vanables, given

b) 427 cos3y

d) 42" cos3y

b) w(xt)=@¢(x+ct)+wix—ci)

d) z(x¢)=@(x—ct)+wix+ect)

b)

w, (x,6)= (C’x cos

d)
None of these
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a) ui(x,£) = Asin 27Tct cos Tx b) u(x,£) = AcosActsin X

(38) Two dimensional wave equation is

a) %u 2 %u 8% b) %u 2 8% %
z = ¢ 7+t 53 7= s+t 53
& &2 ay ax 32 @
©) % 2 %u d)
22 ‘a2’ 32 None of these

(39) Value of the constant C, i solution of one dimensional wave equation is

a) q¢ b) Z
%Jo'f(_x]sin @dx ?!_f(x)sin BT ax
c) 1F ... . RITX d)
f-[f (x)cos ax None of these
0
(40) Model of vibrating elastic string consists of
a) one dimensional wave equation b) two dimensional wave equation
c¢) three dimensional wave equation d) four dimensional wave equation
(41) &*u  S'u >
Let u#(x.y) beasolution oftheIVP — ——— =0. u(x.0)=x".% (x.0)=0
as  ax’
then #(0.1)=
a) 1 b) 0
c) 2 d) 1/2
(42) 32 32
- p _ = cu cu
A function w»( x.t) satisfies the wave equation F e 0(0<x<l.7>0).If
C cx”
u'rl,O"=l,u’fl,l."=l and u‘r 0=l I=l then u’(l,l‘l'
277) a7 72) L72) 2 \27)
a) 7 b) 5
4 4
c) 4 d) 4
5 7

(43) When solving a 1-Dimensional wave equation using variable separable method, we
get the solution if

a) k is positive b) k is negative
c) kisO d) k can be anything
44 ~2 ~D
( ) Solution of c—” =c c—" {0 y=u{it)=0, u(x,0)=Asinax and u, (x,0)=0
ar o
is
a) = Acos(7ecé)sin (7rx) b) w = Asin(7sct)cos(rx)
C) 2 = Asin (7rci ) sin (77x) d) e = Acos(7rct)cos (7Tx)
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(45) Solutionof u, =4, where u(0.7)=u(5.7)=0, u(x.,0)=0and

u,(x.0)=5singx 15

a b
) Esin 2Txsin AT ) Ecos AXCOsS 27T
T T
c d
) Et:os 2/Txcos ATt ) Esin AXsIn 27

T T

(46) Solutionof pr—gs=g’ is
a) y=xz+ Fflz)+g(z) b) y=xz+f(x)+g(z)

C) y= xz+F(x)+g(x) d) None of these

(47) Number of arbitrary constants in singular solution of an equation of degree n are

a) n b) n-1

c) 0 d) 1
(48) Monge’s method is used to solve the PDE of

2) nth order 5) 2nd order

©) 15 order d) Linear equation
(49) The order of the equation 7 —7 =x—) is

a) 1 b) 2

c) 3 d) 0

(50) The equation of the envelope of surface represented by complete integral of the giv
en PDE is called

a) Singular solution b) Particular Integral
c) General integral d) None of these

(51) Monge’s subsidiary equation for s° =a’r are

a) b)
(av) =a’(dx)" =0 and dpdv —a’dxdg =0 (dv) —a’ (dx) =0 and dpdv —a’dxdg =0
c) d)
(dv) —a’ (dx) =0 and dpdv + a dxdg =0 (av) +a’(dx) =0 and dpdv + a’dxdg =0
(52) For the equation - = pg , Charpit’s auxiliary equations are
a) dp dg dz _dx _dy b) dp dg dz dx _dy
» g 2rpg g p g P prg P g
©) dp _da _dz _dx_dv d)

_________ None of these

9 dx _dy _de b) ax_ay_az
yzz zx? y:’ x2 y2 zx
©) dx _ dv _ dz d)
Va2 1y Azx None of these
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(54) The somtion of xu, +yu, =0 is of theform

a b

)f(Zj )f(y+xfl
X

¢) F(x—y) d) #(x)

(55) 1fthe partial differential (x—1)" . —(y—2) u, +2xu, +2yu, +2x0u =0 is

parabolicin SR butnotin R° /S then Sis
a) {(_x,y)emzzx=00ry=2} b) {(_x,y']e]Rz:x=1ory=2}
c) {(x,y)eIR%x:l} d) {(_x,yv)elRQ:y=2}

(56) Heat equation is

a b) a. 1
) % = (;2?2)(2 ) —= —2'7232
x & ¢
c d
) Bu — o272, ) Bu = 2722
o ot

(57) In two dimension heat flow, the temperature along the normal to the xy-plane is
a) zero b) infinity
c) finite d) 100K

(58) While solving a partial differential equation using a variable separable method, we
equate the ratio to a constant which?

a) . o b) can be positive or negative rational numbe
can be positive or negative integer or zero
I Or Zero
¢) must be a positive integer d) must be a negative integer

(59) When solving a 1-Dimensional heat equation using a variable separable method, w
e get the solution if

a) kis positive b) kis negative
c) kis0 d) k can be anything
(60) ; cu cu .. cu . ;
The solution of — =36—=10u if —(7=0)=3e usmg the method of
ox ot ox

separation of vanables. is

a) _32—2)&2—!)‘3 b) 3€xe_"f3

c d
: 292"3"1"3 ) 3o i3
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