Math 1B
Chapter 6-§7.1 Test

Name (Print):

Write all responses on separate paper. Show your work for credit. Do not use a calculator.

1. (20 points) The region in the first quadrant below y = 2
4
and above the curve y = 1 + arctan(x − 1) for
π
0 ≤ x ≤ 2 generates the volume depicted at right when
revolved about the y−axis.
(a) Set up (but do not evaluate) an integral to compute
the volume by the method of cylindrical shells.
(b) Set up (but do not evaluate) an integral to compute
the volume by the disk method.
(c) If the volume is filled with water, set up (but do
not evaluate) and integral to compute the minimum work required to pump the water out over
the top. Assume all units are MKS (meter, kilogram, second) and that the weight density of water
is 9800 Newtons per cubic meter.

If the region shown in the figure is rotated about the y-axis to form
2. a solid, use the Midpoint Rule with n = 5 to estimate the volume
of the solid.

3. (20 points) Evaluate the integral. Make all the substitutions and infinitesimals explicit.
Z1

Zπ/2
(a)
x2 sin 2x dx.

(b)

xe−2πx dx.

0

0

4. A bucket that weighs 4 Newtons and a rope of negligible weight are used to draw water from a well that is 100
meters deep. The bucket is filled with 36 Newtons of water and is pulled up at a rate of 0.5 meter / second, but
water leaks out of a hole in the bucket at a rate of 0.2 Newtons / second. Assume that the bucket is filled at the
bottom of the well and starts moving upward at time t = 0
(a) What is the weight of the bucket (in Newtons) at time t seconds? (This is a decreasing linear function.)
(b) What is the infinitesimal work done in the infinitesimal time interval dt ?
(c) Find the work done in pulling the bucket to the top of the well.
Z
5. (20 points) (a) Derive the reduction formula In = tann (x) dx =

1
tann−1 x − In−2 . Assume n ≥ 2.
n−1
Hint: use the identity tan2 x = sec2 x − 1 to break the integral into two pieces.

Zπ/4
(b) Use the reduction formula to evaluate
tan3 x dx
0

