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1. Evaluate the integral J §|(x—a)(x~b)| f(x)dx where s[-]
is the Dirac delta function and the range of integration

includes the points a, and b (a # b). (10%)

—

2. Ifavector F isgiven by F =(x"+3*+2°)"(xé, + yé, +2¢,),

~

where € is the unit vector along the i direction, find (a)

V-EF. (5%) (b) VxE. (5%)

~

3. Resolve the circular cylindrical unit vectors €, €,, ande,

‘A

into their Cartesian components €x> €» and e, (10%)

4. Evaluate the function of matrix €XP { ic,0 } , where

\ 0 —i
O, = ( i 0 j in which ! is the imaginary unit. (10%)
5. For a resistance-inductance circuit Kirchhoff’s law leads to

L dI(¢)
the differential equation “a +RI(t)=V for the current

I(z) ,where L isthe inductance, R is the resistance, and

V' isthe time-independent input voltage, all constant. If the

initial condition is £(0)=0 , find the solution of the current

I(?) . (10%)
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6. Find the Fourier series expansion of the function f(x)=x

in the specific interval -7 < x < 7. (10%)

2%/3 d@

a < (0,1).
1-2c0cos@+a

7. Evaluate the integral 2°

(10%)
8. Find the Fourier transformation of the function
f(t)=sinwy, where @, is a constant. (10%)

9. Find the Laurent series of the function of a complex variable

f(2)= 5 : _ in the intervals
z°(z~10)

(@) 0<z—il<L (5%) (b) [z—i[>1. (5%).

10. Find the general solution of the partial differential

( 2
% _ 2% a0, 10,
ot ox

AL

u (0,)=u (,t)=0, t>0,

SN |, 0) = p(x), ¥ (0,),

Y

8u.
where Y: = o - (10%)




