Math 132 - Test 1 Name
February 10, 2021 Score

Show all work to receive full credit. Supply explanations where necessary. Unless
otherwise indicated, evaluate all integrals by hand. (However, you may check your work
with your calculator.)

1. (15 points) The graphs of y = 2® — 22? —x + 2 and y = —2% + x + 2 are shown below.
Find the intersection points. Then compute the total combined area of the bounded
regions between the graphs.




2. (15 points) The first quadrant region bounded by the graphs of y = 2>+ 1, y = 2z +4,
and x = 0 is rotated about the y-axis. Find the volume of the solid that is generated.

3. (12 points) The region bounded by the graphs of y = x — 1, y = 0, and x = 2 is rotated
about the z-axis. Find the volume of the solid that is generated.



4. (12 points) The region bounded by the graphs of y = Inz, y = 1, and x = 5 is rotated
about the z-axis to form a solid.

(a) Set up the definite integral that gives the volume of the solid. DO NOT evaluate
the integral.

(b) Now rotate the same region about the line y = —2. Set up the definite integral
that gives the volume of the new solid. DO NOT evaluate the integral.

5. (8 points) Find the length of the graph of y = cosz from the point where z = 0 to
the point where x = 27. Set up the appropriate definite integral, and then use your
calculator to approximate its value.



6. (15 points) The base of a solid is the first quadrant region bounded by the graphs of
y=¢€", y=4, and xr = 0. Each cross section perpendicular to the z-axis is a rectangle

whose height is twice the base length. Find the volume of the solid.

7. (8 points) The end of a large trough is a metal plate in the shape of the parabola
y = x?. From bottom (vertex) to top (horizontal line), the plate is 4 feet tall. The
trough that will hold water weighing 641b/ft3. Find the fluid force on the plate when
the water in the trough is 3 feet deep. Set up, but DO NOT evaluate, the required

definite integral.



8. (15 points) For each problem below, think about the region bounded by the graphs of
y = 23 and y = 22. Say what is wrong with each result and supply a correction. DO
NOT evaluate any of the integrals.

1
(a) The area of the bounded region between the graphs is given by A = / (2% —2?) dz.
0

(b) When the region is rotated about the line = 1, the volume of the resulting solid
1
(by cylindrical shells) is given V = 27r/ v(z® — 2%) da.
0

(c) When the region is rotated about the z-axis, the volume of the resulting solid (by
1
washers) is given by V = 7T/ (2% — %) dx.
0



