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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Notations and Symbols have their usual meanings.

1. Answer any ten questions: I1x10=10

a) Define linear partial differential equation
(P.D.E.).

b)  Write down the general form of quasi-linear
PD.E.

¢) Let f(x,y,zp, q)=0 beaPD.E., then write

down the auxiliary equation for Charpit's
Method.

d) Give an example of a first degree P.D.E.
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g)

h)

i)
k)
D
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Give the geometrical interpretation of the
Lagrange's equation Pa—Z+ Qa—Z=R, where
ox dy

P, Q, R are functions of x, y, z.

Write down the value of L{e"t} )
Find Li(e*+1)'}.
If L{F(t)} =f(p), then prove that

L{F(at)} :1f(§).

a
Write down the value of L {%}
p°+k

State the convolution theorem.

Define invariant or scalar.

Define anti symmetric tensor.

Prove that {p} = {p}
ij ji

State Ricii theorem.

Define curl of a vector.
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2.  Answer any five questions: 2x5=10

a) Eliminate the arbitrary constants from
z=(x—-a)’ +(y—b)’ to form the PD.E.

b) Solve the PD.E., p+q=1.

c) Write down the general form of semi-linear
P.D.E.

d) State the sufficient condition for the existence
of Laplace Transform.

e) Find L{f(t)}, where f(t):{et’ O<t=l

t, t>1

f)  Find the value of L {éJr ;’2164}.

g) Prove that 8 =n.

h)  Prove that Kronecker delta &, is a mixed
tensor of rank 2.

3. Answer any two questions: 5x2=10

a) Find the complete and singular solution of
the P.D.E., 2xz—px*-2qxy+pg=0.

b) Using Laplace transform, solve the I.V.P.
y”(t)+2y’(t)+y(t)=3te”™", given that y(0)=4,
y'(0)=2.

c) Prove that Ry  +R; +R,,, =0.
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4.  Answer any one question: 10x1=10

a)

b)
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1)  Solve the P.D.E.

(mz—ny)p+(nx—lz)q+(nx—lz)q=ly—mx.

i1) The components of a contravariant

tensor in the co-ordinate system x' are

A'=4, A?=A*=0, A*=7. Find its

components in co-ordinate system X',
2 2

where X' =4(x1) —7(X2) , X2 =4x'-5%x>.

5+5=10

1) Find the complete integral of

Zz(pzzz +q2):1'

i1)  Find the Laplace transform of

f(t)— t, O<t<a
B 2a—t, a<t<2a

where f(t+2a)="1(t). 5+5=10

i)  Use convolution theorem to solve the

LV.P. y”(t)+y(t)=sin3t, given that
y(0)=0=y"(0).

ii) If A™ is a skew symmetric tensor, show

1 0 ;
that ——k(\/g A”k) is a tensor.
g Jx
\/> 5+5=10
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