
Exam 2 Calculus 2 3/2/18

Each problem is worth 10 points. For full credit provide good justification for your
answers.

1. Set up an integral for the area of the region inside the circle with radius 1 centered
at the origin and above the line y = 1 − x.

2. Set up an integral for the volume of the solid obtained when the region bounded
between y = sin x and the x-axis is rotated around the x-axis.



3. A force of 5 pounds is required to hold a spring stretched 0.6 feet beyond its natural
length. How much work (in foot-pounds) is done in stretching the spring from its
natural length to 0.7 feet beyond its natural length?

4. Use the method of cylindrical shells to set up an integral for the volume of the solid
obtained when the region bounded between y = x2 and y = 6x−2x2 is rotated around
the y-axis.



5. Consider the region below y = 1
x , above the x-axis, and to the right of x = 1. Set

up an integral to find the surface area of the solid obtained by rotating this region
around the x-axis.

6. Set up an integral for the volume of the solid obtained when the region bounded
between y = x and y =

√
x is rotated around the line y = 2.



7. Bunny is a Calculus student at Enormous State University, and she’s having some
trouble. Bunny says “Ohmygod, Calc is so impossible! Every time I think I un-
derstand it, they totally do something different and I just can’t even! So like, I was
getting okay at the ones where you do areas and volumes and lengths and stuff,
right? But then there was, like, the professor said we should know why this one
integral was important, right? And it was, like,

∫ r

−r
r

√

r2−x2
dx, right? Which I have no

idea why it was important, and this guy raised his hand and said he didn’t get it,

so the professor said, well, like
∫ r

−r

√
1 +

(
−x
√

r2−x2

)2
dx was easier to tell. Ohmygod, is

she totally insane?”

Help Bunny out by explaining what the two integrals she described have to do with
each other, and why they might be important.



8. A tank in the shape of an inverted right circular cone has height 6 meters and radius
4 meters. It is filled with 5 meters of hot chocolate. Set up an integral for the work
required to empty the tank by pumping the hot chocolate over the top of the tank.
The density of hot chocolate is δ = 1040 kg/m3.



9. Find the x-coordinate of the centroid of the region lying between the graphs of the
functions y = 9 sin x and y = 9 cos x over the interval [0, 2π].



10. Consider the curve y = 2x3/2. Find a point (b, 2b3/2) such that the length of the curve
from (0, 0) to (b, 2b3/2) is exactly 7.



Extra Credit [5 points possible]: Think about what happens when you add up numbers
of the form 1

n(n+1) , for integer values of n that start with 1 and continue upward to some
value k. What can you say about the result?


