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[5 points] Calculate the following integrals
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Question 2. [3 points] Solve the separable differential equation

dy  Tte >
at -y
with initial condition y(0) = 4.
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Question 3. [4 points] Find the indefinite integral
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Question 4.

[6 points] For each of the following improper integrals, determine whether it

converges, and determine its value if it does.
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Question 5. [4 points] Consider the functions f(z) = 522 and g(z) = —9z + 2.
a) Find the points of intersection of the graphs of f and g.
b) Find the area enclosed between the two graphs between these two points of intersection.
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Question 6. [4 points| Zombies have invaded campus! They recruit more of the undead to
their ghoulish ranks at rate

d
3% = f(z) = —82® + 64800z,

where ¢ is time and z is the number of zombies.

a) Determine all biologically meaningful equilibria of this dynamical system.
b) Determine the stability of each equilibrium in (a), using the derivative test.
c) Draw a phase-line diagram for z < 150.
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Question 7. [4 points] Determine the average value of f(z) = xsin(2z) over the range

0<z<27.
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