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1. Consider a spring-mass system as shown in the Figure: (20%)

(a) Derive the system of differential equations
describing the straight-line vertical motion of the
coupled springs.

(b) Solve the system when k=1, m,=m, =1,
Xl(O) =1, Xll(o) =0, X, (O) =0, le(o) =1
2. Evaluate the followings: ( 30%)

(a) the convolution t*e* =?

(b) the Laplace transform: L[t*e ™ cos2t]="?

) 1
¢) the inverse Laplace transform: L'[—————1=7?
( ) p [(82 +32)2]

3. Solve each of the following matrix equations. Hint : There may be no
solution. (20%)

(@) X?-5X +3l :F _4}

2 -5

2 0 1
(b) X2-4X+31=1 -1 0

0 0 -1

4. 1f F is a gradient field, find the potential function of F and
evaluate J’flj—g-dl!i):? for the given points A and B. (20%)

(a) IJ-:}:x2|P+y25’+22I2J; A=(1,0,0), B=(-10,7r)
(b) £=(%—eZ)F+(§+3)5)—(xez+%)I?; A=(-1-11),

e+1
B=(0,—,e
( 3 )

5. Find the steady-state temperature for a thin disk of radius R if the
temperature on the boundary is f(8)=cos*@ for —z<@<rx.Hint:

u(r,0)=A, + ir”[Am cos(nd) + B_sin(nd)] (10%)



