
Test 1 100 points Math 160 Name:

1. Evaluate the following integrals. Show work or some defense of your answer.

(a) (8 points) I =

∫
8(x+ 2)

(x2 − 1)(x− 3)
dx

(b) (8 points) I =

∫ π

−π
2 cos(x)(sin(x) + cos(x)) dx

(c) (7 points) I =

∫ 4

2

dx

x2
√
x2 − 4



2. Are the integrals convergent or divergent? Evaluate if convergent, explain why if divergent.

(a) (7 points) I =

∫ ∞
0

te−st dt, if s > 0.

(b) (7 points) I =

∫ 3

2

dx

3− x

3. (7 points) The density of deer in a forest is ρ(r) = 150(r2 + 2)−1 deer per square kilometer, where r
is the distance from a tiny pond. Calculate the number of deer that are within two kilometers of the
pond.



4. (8 points) Find the average value of f(x) =
√
π2 − x2 + |x| over the interval [−π, π]. Hint: Use

geometry!

5. (8 points) Sketch the region R that is bounded by y = x2 + 2 and y = 4x+ 2, and then find its area.
Simplify your answer.



6. R is the region bounded by y = ln(x), x = 1, and y = 1. E is the solid obtained by rotating R about
the x-axis.

(a) (5 points) Sketch R and then use washers to set up an integral equal to the volume of E. Do not
attempt to evaluate it yet.

(b) (3 points) Use cylinders (or shells) to set up an integral equal to the volume of E. Do not attempt
to evaluate it yet.

(c) (4 points) Evaluate one of the integrals above to compute the volume of E.

7. (6 points) A 20 Newton force is required to hold a spring 0.5 meters from equilibrium. How much
work is required to stretch the spring from equilibrium to one meter from equilibrium?



8. (6 points) A six meter chain with linear density of two kilograms per meter hangs from a high ceiling.
How much work is done by a force that lifts the lower end of the chain to the ceiling? Use g for
standard gravity. Hint: the upper three meters of the chain do not move.

9. (6 points) A parabolic tank is formed by rotating the curve y = x2 for 0 ≤ x ≤ 2 about the y-axis.
The tank is completely filled with oil. Find the work needed to pump the oil out the top of the tank.
Use ρ for the density of oil and g for standard gravity.



10. (5 points) f(x) = Cx2(1 − x2) is a probability density function on the interval [0, 1] for the random
variable x. Find the value of the constant C.

11. (5 points) If a stock pays a dividend of $C/year continuously forever with an interest rate of 2 %
forever, then the present value of this money stream is $5000. What must C be?


