2020

5.(a)

5.(d)

7.(a)

‘l;?rr)n fra partial ji(m):rentia} equation by eliminating the arbitrary functions f(x) and
y)Iromz=y f(x) + x g(y) and specify its nature (elliptic. h oli i
ithe rese f . (elliptic, hyperbolic or parabohlcg

A SaFed FHIH :
(D*-2D*D’ - DD? +2D"%)z = €***, +sin(x - 2y);
9 ,_ 9
= a, D= 5
H T i |
Solve the pértial differential quation :
(D* -2D2D’ - DD +2D")z =" +5in(x-2y);

By o omie 0 .10
=—, D'=—
# ox dy _
5 . URC-B:-MTH
SR s HHIET

(x—y)yzgf+(y—x)ng—;=(x2'+y2)z' |
%sa%:xz=a3,y=oﬁaﬁmwﬁamﬁaﬁmwaﬁmﬁﬁm

zﬂ;—

Find the integral surface of the partial differential equation : (a~

=Pk (=) L o (42 4y2);
ox ay
that contains the curve : xz=a> y=0 on it. P
3 v Aw W@ LULIDEINT, 20
Aif¥reh srae e
z=-.‘l,-(p2 +‘12)+(P—x)(q—y); psk, qu
- dx J

Wsﬁmﬁﬁ%ﬁ%x-aa%maly

Find the solution of the partial differential equation :

2= +¢)+(p-x)g-y);, p=2Z, 4=
dox dy

which passes through the x-axis. 15
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5.(a)

6.(a)

7.(c)

2018

5.(a)

foraforfaa =dom :
v 2+ +22 2 -22x)=0
F g Ru 0 g g o wa Hifiin e wER S |

Form a partial differential equation of the family of surfaces given by the following
expression :

v (2 + 2+ 222, Y2 —220) = 0. 10

wou Fife Wawaeq Aif¥e saswa aefteor

x.gxl*.(u_x—y)%:- =x+2y ﬁ x>0,—co<y<oo ﬁ u=l+y % aq x=1 ||

aftrenefors fafy & gro ga & |
Solve the first order quasilinear partial differential equation by the method of charac-
teristics :

x.g_u--q-(u—x—y)%=x+2yinx>0,-<n<y<oowith u=l+yonx=1. 15
24

frafafes fidfa SR & sifte smaem wiem & fifts =0 # Tl & ok
AT B TG W

%u o *u 3 82 _Ou
a E)xay ay "W
Reduce the following second order partial differential equanon to canonical form
and find the general solution :

2 2 2

o 2xau+xza—?=%+12x 20
ox” 0xdy dy* oy

+12x |

- ~— — B~ ———

AR : 2 +4)2 + 422 = 4 F I G wf-aal & THFA F AMF Haehed GHIH
a Fifse, I xy THaA F T=Ed T ¢ |

Find the partial differential equation of the family of all tangent planes to the
ellipsoid : x2 + 4)y2 + 422 = 4, which are not perpendicular to the xy plane. 10
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2017

Q5.

(a)

(a)

(% — 2)p + (A —xy)g = 92(x* — )L,

Wﬁp=g—z,q=gi%. &1 ST Bl T I, TAT F6H, b x=t,y=12,z=1
x y

# A A A G 98 & o W i |

Find the general solution of the partial differential equation :
(Px=2x%)p + (4 - x%y)q = 92(x* - y?),
0z 0z

where p = Foe q= P and find its integral surface that passes through the curve :
x y

x=4Ly=1z=1. 15

ATl s wHta w.
(2D? -5DD’ +2D"?)z = 5sin(2%+ y) + 24(y - x) + & @1 7 Hifog
: d ,_ 0
B Dsa—x , D 55'
Solve the partial differential equation :
(2D? -5DD’ +2D'?)z = 5sin(2x + y) + 24(y — x) + ****
d

where DE-(% 5 D’E-é;. 15

(D? - 2DD’ + D'?) z = e** % 4 x3 4 sin 2x H 7 HIforE,
&l
8 i 8@ o 82 d
D Do el D2
= oy —~ 7 &1
Solve (D% - 2DD’ + D'2) z = eX+ 2 4 x3 4 sin 2x,
where
8 . 8 - P 92
D=—,D=—- - 2g %
> ay’D 7 D = g : 10
TR 31aehel Tefieptor
2(pq+yp+qx) +x2+y2=0
%1 QU1 FHTEhE FTd HIfT |

Find a complete integral of the partial differential equation
2(pq+yp+qx)+x2+y2=0. 15




2 2 2 2
yzg_z_zxyaz+xzaz=y_
ox? ox oy H° X

= fafed &9 § garia HifSe 3R s1dqua sqeh1 g0 7a HifsT |

Reduce the equation

2 2 2 2
y26;_2w6z+x262=y_
ox X

to canonical form and hence solve it.

15
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Q5. @i Yol % I FIT :
Answer all the questions : 10x5=50

(a) x2+y2+22=czmmmﬁ%%%mﬁ'ﬂg@iﬁm
gefiertor F7d IR |

Find the general equation of surfaces orthogonal to the family of spheres

given by x2 + y2 +22 = cz. 10

(e)  STIRRIh aher THIeRuT

(y + zx)p—(x+yz)q=x2—y2

T ATYH THA TG HIT |

Find the general integral of the partial differential equation
(y+zx)p—(x+yz)q=x2—y2. 10

Q7. (a) INRFh aHa THiH

3 3 3 3
6_;_262z r 6z2+26§=ex+y
ox 0x“0y  Ox0y oy

% g I |

Solve the partial differential equation

3 3 3 3
6_;_2622 _ 6z2+26§=ex+y
ox 0x“0y 0x Oy oy

15

Q8. (a) mmcmwwmﬂﬁ?ﬁawmlcmziﬁaﬁﬂiﬁ@%ﬁ
ATIH ulx, t) @ HHC | T AT T p - 106 glew®, TN ATCTHT
K = 104 cal / (cm sec °C) di fafre S50 o = 0056 calg °C. B i
LIREED ﬁ'ﬂ?ﬁ (perfectly isolated laterally) 2, T 1 0°C W w@r I ® qer
IRMAEE AT f(x) = sin (0-1 x) °C ® | = W€ 6 u(x, t) arder wefiero
ut=c2uxx$1313ﬂﬂ7{m%,ﬁ'€fc2=K/ (po)B |

Find the temperature u(x,t) in a bar of silver of length 10 cm and
constant cross-section of area 1 em?. Let density p = 106 g/cma, thermal
conductivity K = 1-04 cal / (cm sec °C) and specific heat o = 0-056 cal/g °C.
The bar is perfectly isolated laterally, with ends kept at 0°C and

initial temperature f(x) = sin (0:1 nx) °C. Note that u(x, t) follows the heat
equation u; = ? u, ., where =K / (p ©). 20
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5. (a) NN FEEE THE
2 +2? -x%) p-2xyq+2xz =0

w#l p=2Z q—— A T At
ax
Solve the partial differential equation
w2 +2z2 -x?) p-2xyg+2xz=0
where p=§g and q—-‘?-f
ax 2 10
(b} (D? +DD'~2D"?)u =e** VY F T Afwe, sl D_aiam D’ '38‘
Yy
9

% 10

Solve {D? + DD’ -2D"?)u = e** ¥, where D :53— and D’ =
2.4

6. (a) pcos(x+yl+gsin(x+y}= z,'ﬂ%’fp- ?F!TT ﬁmga%ﬁmgamt

Solve for the general solution pcos(x+y) +gsin (x+y) = 2, where p=? and
x

-9z
dy 15

Find the solution of the initial-boundary value problem
Uy —U, +u=0, O<x<l, t>0
u© =u(l =0, t20
u(x 0)=x(l-x), O<xx<l 15

8. (a) fdm-=1R xRl sEFa wliew

2is 2 2
xga -2 au+yza;¢+ 6u+yau

ax? dxdy oy ox a_y
=+ ot w9 § T AR aen 381 S9S FA F10 FHig |
Reduce the second-order partial differential equation

2 2 2
APU o Pu 2ty u
ax?2 dx dy oy? ox ~ dy

=0

into canonical form. Hence, find its general solution. 15

2014
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(a) ' i e WO (2D2 ~5DD’ +2D°2) z=24(y - x) A g R

Solve the partial differential equation (2D? —-5DD’ +2D’?) z=24(y - x).

2
6. (@) ‘e L2222 2 < fafew w0 # e

ax dy
f 2 a?
Reduce the equation 9z = x2 to canonical form.
dx ay
T
£
7. (a) U FE I (Fver = nf@m??@ )Em(ﬁ@mmﬁﬁm 7 yrfvs 3 = @
3 it fJ8g fix) = k‘sln X-sin 2x) ?H
2
Find the deflection of a vibrating string (length = x, ends fixed, Fu_gw
o K at?  9x?
corresponding( to zero initial velocity and initial deflection
{ f(x) = k(sin x — sin 2x) 15
‘ %u _ %u
(a)| &= fri%m—__, O<x<l, t>0, fan g fs
2 2
Jat* oJx
i) u(x0=0 0<x<1
(i) %—l:(x,O)=x2-, 0<xs1
(iii) w(0, t)=ufl, f)=0, @t ¢t & fow
2 2
. Solve u=a_u , O0<x<1, t>0, given that
l at2 x2 ‘ 1 .
) u(x,0=0 0<x<1 A /
17} 2 ’
— (% 0)=x% 0=<x<1 '
) 5p0=x? 0sx ‘ p
(iii) u(0, §=u(l, =0, for all ¢ . 15

10



(a) Form a partial differential equation by eliminating the arbitrary

functions fand g from z =y fix) +x g(y).

(b)  Reduce the equation

,\9 2

8%z 0z 0z
y + x+y) +x—5=0

‘2 gx oy 8y

to its canonical form when x = y.

e o i i ~

(a) Solve
(D% + DD’ -6D?) z=x2sin (X +¥)

7
where D and D’ denote -86; and i

ay

(b)  Find the surface which intersects the surfaces of the system
z(x +y) = C(3z + 1), (C being a constant)

orthogonally and which passes through the cirele x2 + y2=1, z = 1. 15

(¢) A tightly stretched string with fixed end points x =0 and x =17 is
initially at rest in equilibrium position. If it is set vibrating by giving
each point a velocity A .x (I — x), find the displacement of the string at
any distance x from one end at any time t. 20

2012
decuon "p’

5. (a) Solve the partial differential equation
(D-2D')(D- D) z=¢". 12

6. (a) Solve the partial differential equation
px+qy =3z 20

15

10

10



(b) A string of length [ is fixed at its ends. The
string from the mid-point is pulled up to a
height & and then released from rest. Find the
deflection y(x, 1) of the vibrating string. 20

(b) The edge r = a of a circular plate is kept
at temperature f(8). The plate is insulated so
that there is no loss of heat from either surface.

Find the temperature distribution in steady
state, 20

2011
SE?TION-——B( e
5. (a) Solvethe PDE ¢ i
(D?-'*%.D +3D'd D= x%y

12
(b) Sol\&the PDE

0z oz 3
4 (x+2z)& +(4ZX—y)5=2x +y
; \ 12



‘ A
S 2

6. (a) Find the s)‘uffqé@ satisfyingl -g;{—::- = 6x + 2 and
.

touching z = x3 + y? along its section by the
plaﬁ? X+ty+1=0. 20

(b) Solve \

B RTR L
@ﬂ-gy—z—zo, OSXSa,()Syﬂb

satisfying the boundary conditions
u(0, y) = 0, u(x, 0) =0, u(x, b) = 0

ou T
sl _ . 3 LY
ax(aa Y) "T Sin -a_ 20

Obtain temperature distribution y(x, t) in & uniform
bar of unit length whose one end is kept at 10°C-
and the other end is insulated. Also it is given
that y(x, 0) =1 - x, 0 <x < 1. 20
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Section ‘B’

5. Attempt any five of the following :

- (a)

(b)

6. (a)

(b)

Solve th_e PDE

(D? - D’} (D-2D")Z = %> + xy. 12

Find the surface satisfying the PDE

(D2 —-2DD" + D'z)Z =0 and the conditions
that bZ'= y2> when x = 0 and aZ = x2 whc:n ‘
y = 0. ' 12

Solve the following partial differential equa-
tion

_ pryg=x .
xo(8) =5, yo(s) = 1, z4(s) =25 ‘
by the method of characteristics. 20

Reduce the following 2nd order partial

differential equation into canonical form and

~ find its general solution

()

X uu+2x2uxy-—u =0. . 20

A

Solve the following heat equation
u,~u, =0, 0<x<2 t>0
w@©, HD=u@, )=0, t>0 -
ulx, ) = x(2-x), 0 € x < 2. 20

—



