r; 1. Consider the differential equation
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(b) (2 points) If z is a particular solution with initial condition z(to) > 1, what 18
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(c) (6 points) Determine the particular solution with initial condition z(0) = 2.
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2. B ;
Tll?Od carries a drug to an organ at a rate of 5 cm®/sec and leaves at the same rate.
e (')rga,n has & liquid volume of 125 cm?®. The concentration of the drug in the blood
:ntermg the organ is 0.2 mg/cm?3. Let z(t) denote the amount of the drug in the organ
ime ¢.

(a) (2 points) At what rate (in mg/sec) is the drug entering the organ?
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(b) (2 points) At what rate is the drug exiting the organ?
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(¢) (5 points) Solve for z(t) assuming that the person had no trace of the drug in their
blood to start.
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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/cm®. 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.
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(b) (2 points) Determine the particular solution with initial condition z(0) = 1.
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| (c) (8 points) What is the interval of existence to the solution in part (b)? Explain.
Lo ™" L
—,-1‘!5-“'5‘\ +0 anvayY 7 M\JU\\ of Eﬁ.b\v‘m(
Aesnee\ § B0, %xsmh«\ct) et = (50 G omro=)
60 M wme, TORCTA G g %‘KS'“‘C': -\
%"3 L TR LR Y - % L BN 35 -\ Creh,
7 gur Crrara et S\TL e R ' /
ha RN EPN '%‘.s CASVUNVS B da
Oy S0 worsn £ U = N SA0) WU & ok T 0 \ead Whon A oS SDMNe PO
2 YWY e Ay o A s+ Yope BN %«sr\\;-\\ ‘s mewer Q)
(d) (2 points) Determine the particular solution with initial condition z(0) =0
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4. Consider the differential equation

dy
y+(2y+kn:)2~$-=0

(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 equation using the value of
k found above.
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(c) (3 points) Determine the particular solution with initial condition (1) = —2 (you
may leave your answer implicitly defined).
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