
Exam Comments

Exam 1

1. Several people did not understand exactly what a mass density funciton is. You need only
identify P(X = k) for each possible k. You do not need to compute E[X] unless asked to do so.

3. The most common mistake was to test whether or not the series with these terms converges or
diverges. What is asked (to test whether or not the sequence with these terms converges or
diverges. You need only compute the limit.

4. For (d), you can use LCT with the p−series with p = 2. For (e), it is the opposite that is true
- if

∑
|ak| converges then

∑
ak conveges by the Absolute Convergence Theorem. The given

statement gives no information.

5. For (a), it is important to first simplify the terms to note that this is a geometric series, so we
can use the finite geometric sum formula.

8. For (d), look back at the lecture notes on the Alternating Series Test. Because the first term
here is negative, the second term is positive, and so on, the pattern indicates that odd indexed
partial sums are less than the actual sum value and even indexed partial sums are greater. Also,
as we increase the number of terms we get closer to the true value of the sum.

9. For (c) you just need to 2.371 to your bounds in (b). For (d), you are asked to bound above the
error in using the nth partial sum to approximate the infinite sum (many mistakenly used n+ 1
instead of n here).

Exam 2

1. For (b), you need to deduce that you are only looking at the portion of the graph for 3 ≤ x ≤ 5,
where f(x) is decreasing and concave down.

4. In (a), it is important to split this integral in two, as we defined for improper integrals with both
limits of integration infinite. Because both pieces converge, this does as well. For (b), the most
common mistake was to overlook the discontinuity at x = 3/5. For (c) you need integration by

parts, but many people forgot that the antiderivatve of 2−x is
−2x

ln(2)
. (d) requires partial fraction

decomposition.

5. For (b), this comes from the Normal Data lab. In order to estimate the pdf, f(x) at x = 1, you
can estimate the derivative of the cdf, F (x) at x = 1. We can accomplish this by finding the
slope of the secant line of F (x) from x = 0.8 to x = 1.

6. For (c), keep in mind that the max value of a Normal(µ, σ) is always at x = µ, and that max

value is
1

σ
√

2π
. This is how you can choose between the given graphs.

7. For (b) a common mistake was to forget that your answer should be a piecewise function - the
cdf is 0 when x < 0 here and 1 when x > ln(2).
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9. This ended up being the most difficult question overall. The important thing is to start with
the right set up. For (a), your cross-sections are half-circles, perpendicular to the x− axis with

a thickness ∆x. This means the volume of each cross-section is
πr2i
2

∆x. The ri value here is

the distance from the x axis to the outer edge of R - this is
√

4− x2. So the desired integral

is
π

2

∫ 2

−2
(4− x2) dx. For (b), cross-sections are cylinders parallel to the xy plane. These have

volume πr2i ∆h. You have to rewrite ri in terms of hi (the integration variable is h here). Using

Pythagorean Theorem, we get r2i = 4− h2i . The diseried integral is π

∫ 2

0

(4− h2) dx.

Exam 3

1. For this one, the main thing is to make sure you symplify your series as much as possible so

that it is clear what ck is in your series representation
∞∑
k=0

ckx
k. For (a), you should end up with

∞∑
k=0

(−1)k22k+1x6k+4

2k + 1
. For (b), recall that 1 is the first term of the Taylor series for cos(x2), so

you can write 1− cos(x2) as
∞∑
k=1

(−1)kx4k

(2k)!
(i.e. starting at k = 1 instead of k = 0).

4. In (c), you should substitute the Taylor polynomial for f(x) and the first several terms of the
Taylor series for ex. You can cancel terms to get the answer or, use L’Hopital’s Rule twice. For
(d), this is very similar to 3(d) on Homework Quiz 8. You want to think of find, by definition,
the Taylor polynomial for g(x) =

√
f(x) by finding deriviatvies. You will need to use the Taylor

polynomial for f to note that f(0) = 1, f ′(0) = 0, and f ′′(0) = 2.

6. The easiest way to see that P is the predator is to look at the signs of the terms within each
differential equation (particularly the interaction terms). For the equilibrium points, many people
successfully found the nullclines. But then you have to use those to find the points at which they
intersect.

7. For (b), you need to use the AST error bounds, finding |a6| (similar to how we did it in lecture
and a a few Homework quizzes. For (c), you could use separation of variables but you don’t need

to. All you need to do is note that if y =
1

x2
, then

dy

dx
=
−2

x3
and

−2y

x
=
−2

x3
. Done.

8. For (b) you need to use a Riemann sum (just like on our recent lab quiz). For part (c), no
integration is needed at all. Instead, this is just like the last question on Homework Quiz 11.

9. Make sure to review the idea of a periodic function. If you graph the given function, and
use the fact that the period is 4, you’l lnote that for all x, −1 ≤ f(x) ≤ 1. In particular,
f(40) = f(0) = −1 and f(39) = f(−1) = 0.
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