
MATH 101: Week 6 Learning Goals
February 2, 2014

Note that Monday, February 10th is a holiday in BC, so there are no classes that day at UBC. We
will be adjusting the syllabus in the course somewhat from this point forward. In particular, this week
we will NOT do section 7.7 on Approximate Integration. This will be done after the midterm break,
and hence not be examined on the midterm.

This week’s material is the last of the material for the midterm exam.

Learning Goals

This week we study improper integrals.

The specific learning goals for this week are that by the end of the week and review homework, you
should be able to:

1. determine whether an improper integral (which either has infinite lower or upper limits of
integration, or has a integrand with infinite discontinuities within or at the boundary of the
interval of integration) diverges or converges, by evaluating the improper integral or by using the
comparison theorem.

Potential Learning Approaches and Issues

1. The main point of section 7.8 on Improper Integrals is to try to extend the definition of the
definite (Riemann) integral from functions without infinite discontinuities on finite intervals to
cases where (a) the interval is infinite: (−∞,∞) or [a,∞) or (−∞, b], and/or (b) the case where
f has a singularity (an “infinite discontinuity” in Stewart). In both of these cases, we say the
integral is an improper integral.

2. We will use limiting processes in our attempts to extend the notion of definite integral to these
cases. When such a limiting processes produces a finite value, we say that the improper integral
converges and assign it the finite value we get from the limiting process.

3. There will be cases in which we cannot extend the definition to produce a finite result for the
definite integral. In such cases, we say the improper integrals diverge.

4. In some cases, we will be able to determine that an improper integral converges, but not be able
to calculate its exact value. Our most important method of showing convergence or divergence of
an improper integral is the Comparison Theorem at the end of section 7.8. As the name suggests,
its utility relies on having a collection of known improper integrals against which we compare the
behaviour of an unknown case. Thus, it is valuable to build a basic set of examples.

5. As an example, the so-called p-integrals, which come from looking at integrating the functions
f(x) = 1/xp for different values of p, provide the easiest set of improper integrals to use in making
comparisons. Example 4 on page 522 explores this set of integrals for infinite intervals [a,∞), and
you would do well to work through this example carefully. It is also useful to think about integrals
of the form

∫ a
0 1/xp dx when considering improper integrals arising because of singularities.



Suggested Problems

Suggested Problems: Each week, I will post suggested problems on the main Math 101 website.
These are in addition to the formal assignments you will do through WebWork.

This week, all suggested problems will be from the text:
Section 7.8: 1, 2, 5, 9, 11, 14, 21, 31, 39, 51, 52, 55, 62, 67, 68, 69, 78.


