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- The figures in ‘the rzght-hand ‘margin indicate marks. .

Symbols and notatzons have. their usual meamngs
GROUP-A

[Marks : 20]

‘1. Answer any ten questions: . 2x10= =20 - :

a) Form . a partial d1fferent1a1 equation by

. eliminating m and n from z = (x% + m)(y® + n)..

'b), Obtain the partial differential equation of all

spheres of radlus a having centres in the iy
,plane o .

c) Find a ~complete  integral  of
x(1+y)p =y +x)q.
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..‘V.d)‘.

g).

b Showthatthe function u = (x2 +y*+ Zz) :

j)

Define complete integral, gerieral integral and
singular integral of a first order partial
differential equation F(xy51zp q)=0. '

Stdte Cauchy-Kowalewski theorem.’

Interpret the equation Pp + Qq = R and
& _dy _dz

P E R geometrlcally and establlsh the |

relationship between the two.
Show that  the eqﬁation
1- xz)uxx + 2yu,y +Uyy =0 is

- hyperbolic for all (x, y) outside the regiorl
bounded by the circle x? + y? = 1, parabolic

on the boundary of this region and elliptic for
all (x, y) 1n31de this region. '

satisfies the - Laplace - equation
Ugy +Uyy +2Uzz = 0. .

Sirow that there always exists an integrating
fachr for a Pfaffian differential equation in two
veriables o

Explam the order and degree of a PDE with
examples.
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)

Prove that the direction cosines of the tangent

at the. poinr (x, y» z) to the conic
| ax2+by2}|-czz=1, x +y +z=1 are
proportionalrtd (by - ¢z, cz - ax, ax - by).
1) | From deﬁmtlon, find the Laplace transform of
- sinh-at.
m) If -L'I{F(s)} =f(t), then show that
. LYF(s— @)} = e* LY {F(s)}.
' n) Using the shlftlng property in Laplace |
transforms, find L{e™3t¢3). '
o) ‘Find I* {ﬁ%}
GROUP-B
| [Marks : 20]
Answerfany four questio'ns:‘ ' . Sx4=2q
~a)  Find the surface which intersects the SUffaees
of the system z(x+y)= c(3z + 1)
orthogonally and which passes through the
circle x2+y2=1, z=1.
b) Obtain the . comp_lefe" integrél of“'
z*(p’z? + q*) = 1 using Charpit’s meghq,
| 692/Math(N.S) O (3)
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~¢) Solve the.problem by-metlhod of characteristic : ii)  Show that the equations xp — yg = x and
pz + g =1 with initial data y = X,z = 12‘- | x°p + g = xz are compatible and find their
: solutlon ' (l+5)+4'
d) Prove that the general solution of the linear
partlal differential equatlon Pp + Qq R is |
F (u, v)=0 where F is an arbitrary function and. - ' ﬁmte rod of length 1, 2T _ k

, , 3t

w(x, y, 2) = ¢, and v(x, 3 z) = ¢, form a solution
Hena=a (ydy) o 0<x< 1, t>0 Sub_]ect.to the

. o dx_dy _dz : : ndar iti )
ofthe .equat_l_ons Eod_Z - , o . boundgry cone;tlons 0, )=1(, 1) =0,
t> 0 and the initial condltlon

b) . i) ' Solve the heat conductlon problem for a

e) Using. convolution theorem prove that-
) l‘(m)l“(n) - ' C T(x: 0) f(X) 0 < x < [
e, mldx =———=, m,n>0. | N
B(m, n) f xmH (L =" de = o . | ‘ ii)  Prove that the solution is unique.

Hence deduce that

i) Solve T, = Tpp, 0 < x <1, t > 0, with

f: /2 sinzm=1 9. cosz""le d9 = —B(m, n) - | T(0,t)=T(,t) =0 and
) Prove that T S T(,0)=x(1=x). 44343
B {:—;—sm}= %Sinh% . sinzﬁt, . - -¢) i) Solve (2-yz)p + (? - =)q =z - |
+s - : .
GROUP-C | + 1)  Define integral strip and characterlstlc
[Marks : 20] strip. Prove that along every characteristic
3 Answer any two questlons | 10%2=20 strip of the equathnf %2 P, 9)=0, the
. @ tion £ (x, , z, p, q) is constant. 5+
a) i) Discuss compatlblllty of two first order - func ionf (5.2 P, 9 3
partial differential equations. Derive a d) Find L{erfvt} “and hence show that
‘necessary and sufficient condition for the , __ 3548 v
e L erf(zn} T 545

compatibility of the two first order partial

- differential equations f&yzp q)=0

.. and g(xyz,pq) = 0. | o ‘
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‘ ¢) Solve the differential equation-
B S Y+ 2y (8) + y(t) = 3te~t subject to

y(0) = 4,y'(0) =2 ‘using Laplace
transforms. 10
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