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1. Does the following improper integral converge or diverge? If it converges, give its
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2. Does the following improper integral converge or diverge? If it converges, give its
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3. Use the comparison test to deduce whether the following integral converges ([2]),
and if it does, find an upper bound on the value ([1]).
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4. A population of bacteria is increasing at a rate of i 1000 __ hacteria per hour, start-

@0
ing from a population of 1000.

(a) [1] Write pure-time differential equation to describe the above situation.
(b) [2] Could this sort of growth be maintained indefinitely?
(

c¢) [1] Would the population ever reach 20007

5. Use separation of variables to solve the following nonautonomous differential equa-
tion with initial condition b(0) = 10°:

b

D e,
ar
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6. Torricelli’s law states that the volume of water in a tank with a leak at the bottom
decreases according to

d
dit/ =-2VV,  V(0) = 16.

(a) [3] Find the solution of the equation.
(b) [1] Find the time t* at which the tank is empty.
(c) [2] Compare to the simple exponential decay process

aw
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by calculating W (t*)?

7. Consider the autonomous differential equation
d
—x:f(:n):x2—5x—|—6, z(0) = 0.
dt

| Find the steady states x7, z5.

| Use the stability test to find the stability of x7, z5.

| Draw the phase line diagram.

]

Use separation of variables to solve the equation explicitly.



