L. Solve the following differential equations (vou can leave the constant O
In your answer):
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2. (10 pts) Find the solution of the differential cquation
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with the initial conditions that when z = 1,y = 2.
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3. Let S(t) be the amount (in pounds) of sugar in a sugar solution kept
in a tank at time ¢ (in minutes). A solution containing 2 pounds of
sugar per gallon enters the tank at the rate of 5 gallons per minute. The
well-stirred solution is drained from the tank at the rate of 3 gallons per

minute. Initially, at ¢ = 0, the tank holds 100 gallons with 20 pounds of
sugar.

(a) (3 pts) How much solution (in gallons) is present in the tank at time
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(b) (7 pts) Set up (but do not solve) a differential equation for the quan-
tity S() (in pounds) of sugar in the tank as a function of time ¢.
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(c) (8 pts) Solve the differential cyuation you set up in Part (b). Your
function should not have any generic constants like C.
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4. (5 pts) Determine the equilibrivmn points for the differential cquation
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and discuss the stability of the largest equilibrium point.
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5. (5 pts) Find the Taylor polynomial of degree n = 3 for the function
f(z) = In(z) about the point a = 1.
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6. (10 pts) In a chemical reaction, a compound A changes into compound
B at a rate proportional to the square of the unchanged amount of com-
pound A. Initially, at ¢ = 0, we have 45 grams of compound A. At ¢ = 2
hours, we have 4 grams of the compound A left. Write the amount of
unchanged compound A as a function of time ¢ (your answer should not
have any generic constants like C or k).
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