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1. (a) (5%) }CI_I_‘)% - =7
o . sinf

(b) (5/)) (191_98 6+tand =7?

2. (a) (5%) [x3cosx?dx =?
(b) (5%) [ x2dx =7

1 4"

3. (a) (5%) Apply Rodrigues’s formula P,(x) =

2%n!l dx™

find Legendre functions Py(x), P;(x),P,(x), P3(x).

(b) (5%) Given P,(x) = = (35x* — 30x2 + 3), derive the Fourier-

T8

Legendre series for f(x) = 7x* + 10x® + 6x2 + 3x + 5, namely,

f(X) = Z;.;:o aum(x).

4. (10%) Solve the initial value problem

y" +y' +025y=0, y(0)=30, y'(0)=-35
5. (10%) Show that if re?® =22 then r =1, 6 = —2tan™*>
a-+ib a

6. (10%) Use the method of separating variables to solve the one-
2

. . . B%u 9%u . .
dimensional wave equation — = ¢*=—, for the vibrations of an -

otz 9x?’
elastic string of length L.
The boundary conditions are u(0,t) =0, u(L,t) =0 forallz.
The initial conditions are u(x, 0) = f(x), u:(x,t)]|¢= = 0.

—[(x* = 1"] to

A d A A A




IFRARE N 2FER LIS ANE A

Rl phIRAE %i@k%ﬁ A3 Rayta(—A&4) #£Z 7 _%_Z;ﬁ .
WA 22 LAWY B A oa(EBs)

PE B

7. {a) (4%) What is Heaviside function u(t —a) and find its Laplace

Transform L{u(t —a)}?
(b) (6%) Find the inverse transform f(t) of

—.S' -3

Fls) = o (s +2)?

8. (10%) Find the odd periodic expansions of the function (half-range

expansion)
Zk if O<x< %
fx)=1, k

—(L x) if ——<x<L

713 -1 0
9. (10%) Find the eigenvalues and eigenvectors of A = [—1 2 ——1}

10.(a) (4%) Explain thermal conductivity and specific heat.

(b) (2%) What is divergence theorem?
(c) (4%) Model heat flow from a body in space to derive heat

equation.
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