(1) (30 points) Solve the initial value problem:
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(2) (30 points) Find the general solution of
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(3) (30 points) Find the general solution of
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(4) (30 points) Solve the initial value problem 4y” —y = 0,y(0) = 2,4'(0) = a
Find a so that the solution approaches zero as t — oc.
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(5) (40 points) Solve
1 y"(t) + 4y(}t) = 4 cos(2t)
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(6) (40 points) A tank with a capacity of 600 gal originally contains 200 gal of
water with 100 1b of salt in it. Water containning 1 Ib of salt per galon is
entering at a rate of 3 gal/min, and the mixture is allowed to flow out of the
tank at a rate of 2 gal/min. Find the amount of salt in the tank at any time
prior to the instant when it begins to overflow. Find the concentration (in

Ibs/gal.) at the time of overflowing.
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