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1. Consider the differential equation
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(a) (5 points) Determine the equilibrium sol
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(b) (2 points) If z is a particular solution with initial condition z(to) > 5, what is
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(c) (6 points) Determine the particular solution with initial condition z(0)
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. Blood carries a drug to an organ at a rate of 5 cm?/sec and leaves at the same rate.
The organ has a liquid volume of 125 cm®. The concentration of the drug in the blood
entering the organ is 0.2 mg/cm®. Let z(t) denote the amount of the drug in the organ
at time t. t & 'J’”_D -

" (a) (2 points) At what rate (in mg/sec) is the dglg entering the organ?
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(¢) (5 points) Solve for :z;(tl assuming that the person had no trace of the drug in their
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(d) (4 points) The person will begin feeling the effect of the drug when the concentra-
tion in the organ is 0.1 mg/ cm3. How long after taking the drug will the person feel
its effect? (leave your answer exact, don’t worry about a decimal approximation.)
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3. Consider the differential equation
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(a) (5 points) Find the general solution. % ‘/J
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(b) (2 points) Determine the particular solution with initial condition z(0) = 1.
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¢) (3 points) What is the interval of exlstence to the solution in part (b)? Explain.
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(d) (2 points) Determine the particular solution with initial condition z(0) =0
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4. Consider the differential equation
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(a) (4 points) What value of k makes the differential equation exact on the rectangle
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(b) (5 points) Determine the general solution to the exact equatxon usmg the value of

k found above. = B—I/J
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(c) (3 points) Determine the particular solution with initial Condition y(1) = 2 (you
may leave your answer implicitly defined).
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