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1. (20%) Solve 4x°y —6¢e” + (x* —6xe”)y'=0

2. (20%) Solve X2y" — 2xy’ + 2y = 10sin(In(x)); y(1)=3, y(1)=0

3. (20%) Find all eigenvalues and nontrivial solutions for the differential equation.

y'-8y'+(4-4)y=0; y(0)=0, y(@B)=0

ou o’u
4. (20%) Solve 5, =% 57| 0<x<mt>0

u(0, t) = 10
u(r, t) = 10
u(x, 0) = 30

5. (20%) As shown in figure, a 200-L tank initially contains 100 L of brine solution in
which 10 kg of salt have been dissolved with well mixed. Beginning at time zero,
brine solution containing 0.2 kg of salt per liter is added at the rate of 5 liter per
minute, and the mixture is poured out of the tank at the rate of 5 liter per minute.

How much salt in the tank at any time t? How much salt in the tank while the system
is steady state?

Feed: 5 L/min
Conc.: 0.2 kg/L

Vso]uﬁon at t = 0. 100[—

Out: 5 L/min

Qsarat t = 0: 10 kg






