
Math 173

Review/Outline for Exam #2, Wednesday, November 1

You are allowed a single 81
2
× 11 sheet with handwritten notes on BOTH sides. You are

not allowed a calculator for the second exam. Any numerical answers should be left exact:
√

2 instead of 1.414 or π instead of 3.14159.

Chapter 5 The Definite Integral

Section 5.6 Net Change: Remember that the integral gives the net change! You should also

know how to determine the units of
∫ b
a
f(x) dx given units for f(x) and x, as well

as be able to explain why the fundamental theorem is true using rates of change.

(In terms of velocity and position,
∫ b
a
v(t) dt is the sum of the infinitesimal changes

of position v(t) dt, which equals the total change in position s(b) − s(a). Thus:

s(b)− s(a) =
∫ b
a
v(t) dt =

∫ b
a
s′(t) dt.

Section 5.7 Method of Substitution: You should be able to use the substitution rule to

calculate indefinite integrals. Remember: it is important that you state what

your substitution is clearly and show your work to determine how dx and du are

related. In addition, you should be able to use the method of substitution to

calculate definite integrals - including changing the limits of integration.

Section 5.8 More substitution: You should know how to use the formulas∫
1

1 + u2
du = arctan(u) + C,

∫
1√

1− u2
du = arcsin(u) + C and

∫
1

u
du = ln |u|+ C

to calculate various integrals.

Chapter 6 Applications

Section 6.1 Area Between Two Curves: Given a description of an area, you should be

able to set up an integral (or several integrals) to calculate the area as well as be

able to evaluate those integrals.

Section 6.2 Volume, Density, and Average Value: You should be able to set up integrals

to calculate the mass of rod given a density δ(x), or the average value of a function

on an interval. In addition, you should be able to set up an integral to calculate

the volume of a region if you know the base and the shape of cross section.

Section 6.3 Volumes of Revolution: Given a region and an axis of rotation, you should

be able to set up an integral to calculate the volume of the resulting volume of

revolution.



Some Practice Problems

You should also redo your quiz problems, as well as homework problems! There are a large

number of integral problems in sections 5.7 and 5.8 - if you want more practice in those

sections, you should definitely do more of those problems. In addition, you have problems

from Sect 6.1, 6.2, and 6.3 that should be done before the exam.

1. Calculate the following integrals:

(a)

∫ π

0

sin2 x cosx dx

(b)

∫ 1

0

(2x− 1)(x2 − x)
5
6 dx

(c)

∫
sin(1− 4x) dx

(d)

∫
2

x2 + 2x+ 3
dx

(e)

∫
x

1 + x4
dx (hint: x4 = (x2)2)

(f)

∫
(lnx)3

x
dx

(g)

∫
1

(1 + x2) arctan(x)
dx.

2. Calculate the area of the region between the lines y = −2x, y = 3x, and y = x + 1.

(Draw a picture!)

3. Calculate the area of the region above the x-axis, and below the curve y =
√
x and

y =
√

27− 2x for y between 0 and 3.

4. Suppose f(x) has units of charge density: coulombs per meter, while x is measured in

meters. What does

∫ b

a

f(x) dx represent? Why?

5. Suppose an object has base in the region in the first quadrant bounded by y = 2− x2,
and the cross sections perpendicular to the x-axis are squares. Set up an integral to

calculate the volume of this object.

6. Suppose an object has base in the region in the first quadrant bounded by y = 2− x2,
and the cross sections perpendicular to the y-axis are squares. Set up an integral to

calculate the volume of this object.

7. Suppose the region in the first quadrant bounded by y = 2− x2 is rotated around the

x-axis. Set up an integral to calculate the volume.

8. Suppose the region in the first quadrant bounded by y = 2− x2 is rotated around the

y-axis. Set up an integral to calculate the volume.


