
Math 17B Practice Midterm I

You may use one page of notes.
You may not use a calculator.
You may not use the textbook.
Please do not simplify answers.

1. (15 points) Find the volume of the solid obtained by rotating the region
bounded by the curve y = 1− x2 and the x-axis about the x-axis.

2. (20 points) In this problem F (t) is a function of the variable t and a is a
parameter. Consider the differential equation

dF

dt
= a2t2F 2.

Which of the following is a solution to the differential equation?

(a) i. F (t) = a
2

3
t3

ii. F (t) = 1

2
ea

2
t
2

iii. F (t) = −3

a2 t
−3

(b) Find a family of solutions to this differential equation. Your answer
should involve both the parameter a and a constant of integration
for the family.

3. (25 points) Consider the differential equation (the above one with a = 1):

dF

dt
= t2F 2.

(a) Find the solution to the equation if F (0) = 1.

(b) Use two steps of Euler’s method with step size h = 1

2
to estimate

F (1) if (as in the previous part) F (0) = 1.

4. (15 points) If dF

dt
= −(F − 1)(F − 2)2(F − 3)

(a) Find the equilibrium values for F .

(b) Determine which (if any) are stable.

Note that the function g(x) = −(x− 1)(x− 2)2(x− 3) is nonnegative if x
is between one and three.
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5. (25 points) Consider the Latka-Volterra type system of differential equa-
tions with F (t) the population of F as a function of time and G(t) the
population of G as a function of time:

dF

dt
= F (1000−G)

dG

dt
= G(2000− F )

(a) Decide and explain which scenario this system represents:

i. F and G cooperate.

ii. F and G compete.

iii. F eats G.

iv. G eats F .

(b) Sketch and label the lines in the G-F plane along which the direction
field for the associated nonautonomous differential equation

dF

dG
=

F (1000−G)

G(2000− F )

is vertical and the lines along which it is horizontal (the nullclines).

(c) Using your graph from the previous part indicate with arrows whether
F and G are increasing, decreasing or constant in each of the regions
your lines created.

(d) Find any stable equilibrium points of the system.
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