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1. Explain the following terminologies (15)
a. Wronskian
b. Unitary matrix

c. positive definite matrix

2. The solution of Legendre's differential equation
(1 —2)y" — 2zy + n(n+ 1)y =0, (15)
is

P, (I) = 2n1nl & [(zdz: 1)"]

where n is an integer, prove
1

P, (z)P,(z)dz =0

J~1

ifms#n

3. Find the solution of the following inverse Laplace transform
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4. Given a velocity field as

T=yi— 2] +yzk

I=//sﬁ‘oﬁd.4, (15)

where 77 is a unit normal vector in the outer direction of the surface
Sz =+/y? + 2%; v +2 <1

5. Find the particular solution of

find the surface integral

v + 8y = f(t), (20)
where
= _¢ o<t<nm
=42 ) ==
f(‘)“{gu, —T<t<0

and f(t + 27) = f(¢)

6. Solve the following wave equation

9y 9y
=27 0,t > 0), 20
o~ o =200 (z0)
with the following conditions
y(z,0) = ze™ "
9y(z,0) _
ot 0
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