
Merit Worksheet #2

Math 231 AD1

Warm-up Problems: These should be quick questions to refresh your memory before

moving on to harder questions.

1. When should your answer to an integration question have a “+C ”?

2. In what situations do you need to change the limits of integration?

3. If you perform a substitution, when do you need to “substitute back” for the original

variables at the end?

4. Find the errors in the following lines:

∫ π

π/3

sec(x) tan(x) dx = sec(x)

∣

∣

∣

∣

π

π/3

= −3?

∫

−1

1/e

1

x
dx = ln |x|

∣

∣

∣

∣

−1

1/e

= ln | − 1| − ln |1/e| = 0− (−1) = 1

Does one of these errors look familiar?

Integration by Parts:

5. What is the integration by parts formula?

6. Now we will derive the formula so you will understand why it works and won’t have

to memorize it!

(a) According to the product rule, d
dx
f(x)g(x) =

(b) Integrate both sides of your equation; simplify the left side using the FTC.

(c) Make the following substitutions: u = f(x), v = g(x), du = f ′(x), and dv = g′(x).

(d) Complete the following statements:

• Substitution is generally good at undoing the rule.

• Integration by Parts is generally good at undoing the rule.



7. This isn’t a question, but rather a general tip:

It’s usually a good idea to pick u to be something that’s easy to differentiate, and to

pick dv to be something that’s easy to integrate.

Alternatively, replace “easy to ” with “gets simpler when you ”.

For example, the formula for
∫

ln(x)dx is not particularly simple, so choosing

dv = ln(x)dx is unwise in almost all situations. Instead u = ln(x) is a better choice.

8. What is wrong with saying
∫

x2 cos(x)dx = 1

3
x3 sin(x)?

9. A function like ex does not change with integration of differentiation, so if we have

f(x) = exg(x), we hope that g(x) “changes” in some nice way. But what if g(x)

doesn’t!?

(a) Consider
∫

ex cos(x)dx.

(b) Choose u and dv and apply integration by parts.

(c) What can you say about your answer from the previous part?

(d) Try applying integration by parts again. Do you see anything that’s helpful?

10. (a) What is d
dx

(x arcsin(x))? What rule did you use to find this?

(b) Solve the previous part for arcsin(x).

(c) Apply the FTC to compute

∫

1

0

arcsin(x)dx.

11. Compute the following integrals:

∫

x2 ln(x)dx

∫

x3 sin(x)dx

∫

ex(2x3 + 1)dx


