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Answer ALL questions
ALL questions carry EQUAL marks (10 x 1=10)
Qu;:ﬂon Question L:frel CoO
The two equations f (x,,z,p.9) = 0 and g (x,¥,z,p,q) = 0 is said to
1 be compatible if : K1 | co1
a)[f,g]=0 b)[f,g]#0 ) [f.gl=1 d) [f.g]#1
Which of the followmg is an charplt’s equatlon?
=TGRt G = (fy+qu)
oGy _dz i 4
2 o f1 Rty —Uxtef) —(ytafa) K2 Col1
N N dp_ _ _ dq
I Ia (rfp +qu) (futpfz) (tafs)
d ax — dy - dz — dp - — dq
Ip fo ~@fgtafy) _ —(etpf)  —(fytafy)
3 Choose the correct telegraphy equation k1 | co
Fo_yl pPe_ite Ry _se  gPp_cite | K1
93 =k3 )axz kBt c)axz— T Domz =% ot -
Canomcal form of the equat;pn Zyx 22y t2Zyy= 0 is '
4 l6,=-1  b)Gy=1 ¢) gy =0 d) Gy =2 K2 |co2
The equation 7?3 = 0 is known as :
5 a) Diffusion equation b) Wave equation K1 | CO3
¢) Heat equation ‘ d) Laplace equation
In the three dimensional case, the solution of the exterior Dirichlet
problem is unique then
c
6 lay@Ernd<; b)Y (x3,2)| < ; K2 jcos
o) Iy (x.3,2) > = d Iy (3.2 = ;
Choose the correct d ‘Alembert’s solution of the one dlmensxonal wave
equatxon
+ct
8)y=znx+c)+ n(x-ct)}+ v ®dE |
T Bys G- nGoaddy f‘_":: ©)at K1 | co4
Oy =nx+ct) - nx-cth}- o Ly i
dy= —{n(x +ct) + n.(x — )} - —f;‘_*;‘ ® dé
Wave equation is one of the classxﬁcanon of
3 a) Eliptic Equation : * b) Hyperbolic Equation K2 | CO4
c) Parabolic Equation .  d)Noneof the above .
The one-dlmensmnal dlffusmn equatlon is '
%8 _ 1k .3_9.' 00— 2
9 D) o = | ) 522 at K1 | CO5
' 32_9_.1?_9 d)a_zﬁ_—_:lﬂ? :
| Y T ke Hoxz T koot
The déterministic form of diffusion equation is
10 a)<0 b)>0 c)=0 d) None of the above K2 | COS
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SECTION - B (35 Marks)
Answer ALL questions

ALL questions carry EQUAL Marks (5x7=35)

Question " K -
No. Question Level | €
11a Show that the equation xp = yq, z(xp = yq) = 2xy are compatiable and
| hence solve them.
(OR) _ K2 | CO1
11b Find the general integral of the linear partial differential equation
o |zop—yg) =y — x2
12 | 1fthe operator F (D, D') is irreducible. Then prove that the order in which
the lineal factors occur is unimportant.
(OR) _ K3 | CO2
12.b. | Find a particular integral of the equation (Dz" D')z =2y —x2.
13.a. | Provethat VZy=0.
(OR) K3 |CO3
13b Prove that the solution of a certain Neumann Problem can differ from one
" | another by a constant only. :
l4.a Find approximate values for the first three eigenvalues of a square
| nembuance of side 2.
(OR) K4 |CO4
14b Derive the Riemann-Volterra solution of the one-dimensional wave
| equation. : :
15.a Find the temperature in a sphere of radius ‘a’ when its surface is maintained
@1 at zero temperature and its initial is f(r, ).
: (OR) K5 | CO5
Determine the function 8 (r, t) satistying o+ 222 =22 ¢ > 0,0 < |
15.b. etermine ction A7, Earz Vrar kot ’
r <q and the conditions 8(r,0) = 0,8(a,t) = f(t).
SECTION -C (3¢ Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
Verify that z = ax + by +a+b—abisa complete integral of the partial
differential equation z = px + gy +p + ¢ — pq, where a, b are arbitrary
16 constants. Show that the envelope of all planes corresponding to complete x5 |col
integrals provides a singular solution of the differential equation and
determine a general solution by finding the envelope of those planes that
pass through the origin.
17 Reduce the equation 2z _ 4222 4 canonical form. K2 (CO2
8x2 ay?
Show that the surfaces (x2 + y2)? — 2a? (x — y?) -+ a* = ¢ can form of
18 equipotential surfaces and find the general form of the corresponding -K3 | CO3
potential function. ,
19 A thin membrance of great extent is released from rest in the position k3 | cos
z = f(x,y). Determine the displacement at any subsequent time.
20 State and prove Duhamel’s theorem. K4 | CO5
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