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1. Find the response of the damped mass-spring system under a Unit Impulse

attimez=1. y"+3y'+2y=8@¢~1), »(0)=0, y'(0)=0. (10%)
2. Find the Fourier series of f(x) as given over one period. (15%)
x)=x* [—E <x< E]
fx) > >

3. The tank contains 1000 gal(JI&y) of water in which initially 100 Ib(E¥) of salt is
dissolved(3%5#). Brine(5§7K) runs in at a rate of 10 gal/min, and each gallon contains 50
of dissolved salt. The mixture in the tank is kept uniform(394J) by stirring({&##f). Brine
runs out at 10 gal/min. Find the amount of salt in the tank at any time . 10%)

4, Solve the following initial value problem. A5%)

(x*D* — x*D* —7xD+16)y = 9xIn(x)
y()=2.5, Dy()=4, D'y()=23

2 2 )
5. Solve 0 1: =10Oa 1;V4—1()()?---‘4)--+25w, w(x,0)=0 if x>0, w,(x,0)=0 if
Ox ot ot
t>0, w(0,f)=sint if 20, by Laplace transforms. (15%)
6. Find a general solution in terms of J, and ¥, (10%)

yrr+k2x2y ={ (y =u\/;’ %kxz = z)

7. Using Green’s theorem, evaluate J.F(r) e dr counterclockwise around the boundary curve
a :

C of the region R, where F=[2x-8y,x+7y], R: 16x* +25y° <400, y=0.
(10%)
8. Find a general solution.
Y =3y —4y, +11t+15
¥, =5y, +6y, +3e” —15t—47
Make sure your answer for y, corresponds to the answer given for y;.
y () =ce' +c,e —2e” —3t+50 (15%)




