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1. (543)

f(£) = 3 is a constant function, Use the integral-transform

definition to compute its Laplace transform.

2. (347)

Use the Laplace transform to solve the initial value prob-

lem:
dy Liay=8 with y0)=2
First, write down the Laplace transform [{ %}

3. (104})

Compute the Wronskian detertninant of the two functions

w1{x) and us(z), where

u{z) =2 and wuy(z) =z

4. (104+)
Find a general solution y(t) of the ordinary differential

equation

2+ (D) + o) =
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5. (104})

Compute the nullity of the matsix

12100
A= [35300]

that is, find the dimension of the nul! space of 4, which

has m = 2 rows and » = 5 columns. First, you must find

the reduced row-echelon form of A to compute the nullity.
6. {1043)

Consider the matrix

A=

- =
e B R
b = D

Suppose that there is a modal matrix @ which diagonalizes
A. This problem asks you to compuie all the diagonal
elements of the diagonal matrix D = Q@ 1AQ. You can

use theorems without proving them.
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7. Find the steady —state temperature disinbution (by Fourer senes) i the
semi —infinite region 0 € x < a, y 20 if the temperatures on the bottom
and left sides are kept at zevo, and the temperature on the right side 1s
kept at constant T. Note that solutions are to be bounded. (10%)

8. Solve the wave eguation by Fourier transform;
U,=¢*U, (-e<x<e«,t>0)
subject to the conditions
Ux 0)=1f(x)
U, (x,0)=0
U=0,U=0as! x| = « forall t

where f(x) is assumed to have a Founer transform.  (10%%)
¥ Ut=a20/012  Uex=320)/8x2

U=alliat  Ux=8U/dx

9. Expand each of the following functions in a Laurent series that
converges for 0<| z| < R and determines the precise region of
CONVETgence. |

(). /22 (5%), (b). 1/z(1+2) (5%)

10.  Evalnate the following integrals where C is the unit circle
{counterclockwise)

(@). P.cot@)dz (5%), (h}.tf'ﬂ tan nz dz (5%).

1. Bvalate ° [1/(a+Beost)ldd  wheea>B>0 (10%)




