
Comments on Exam 1

1. (a) (AP AB Integration Lab)

(b) (AP AB Integration Lab, properties of definite integrals): many people noted that
because f(x) is even, so is 2f(x) + 3. But at some point, you need to use the integration
property that dealt with constant multiples, and the one that dealt with integrating a constant
function.

(c) (L’Hopital’s Rule, Brief Review of Prerequisites): this relied on first noting two im-
portant properties of tangent lines. Recall the formula for the line tangent to a function f at
x = 2: L(x) = f(2) + f ′(2)(x− 2) (and similarly for g). Note that L(2) = f(2) and the slope
of L(x) is f(2). Given the formula for the tangent to both f and g at 2, you can find first
f(2) and g(2). Plugging these into the given limit gives you an indeterminate form. Using
L’Hopital’s Rule (don’t forget Chain Rule in the denominator!), you then need to use the
slope of the tangent lines to plug in for f ′(2) and g′(2).

2. (a) (Riemann Sums Lab) Overall, I was very impressed with the performance on this question.
This was mostly a lab-based question.

(b) (FTC Part II, Riemann Sums Lab) The key here is to note that the given graph is that
of the derivative of g.

3. (L’Hopital’s Rule and Relative Rates of Growth Lab, FTC Part II) The biggest hurdle
here is making sure you know the definition of dominance. To decide whether f or g is more

dominant, you must find
f(x)

g(x)
. If this limit is ∞, f is more dominant. If this limit is 0, g is more

dominant. In preparing for the next exam, you need to make sure that you are very comfortable
with definitions.

4. (a) (Improper Integrals, U-substitution) In Section 5.3 #32, you had to identify that you

can’t use FTC on

∫ π

0

sec2(x) dx, because the integrand had a discontinuity at x =
π

2
. This

is true here! So you need to break this integral into two at that point of discontinuity. To
integrate, you need to use u-sbustitution with u = sec(t). But after antidifferentiating, you’ll
note that the integral diverges because of that point of discontinuity.

(b) (Definition of the Integral, U-substitution) I was very impressed with the performance
on this one. Almost everyone recognized that this needed to be written as a definite integral.
The resulting integral was a tough one, and most of you got it - you need to use u-substitution
with u = x2.

(c) L’Hopital’s Rule Here, most noted that it was an indeterminate form. It was important to
note that you needed the Product Rule when differentiating the numerator.

5. (a) (Review of AP AB Integration) The key here is to note that this is asking for the average
value of the derivative of f .

(b) MVT and FTC I) For this, you needed to know the statement of the Mean Value Theorem.

(c) (U-substitution, Integration by Parts) (i) Similar to problems #67,68 in Section 5.5.

The most common mistake was to overlook the
1

π
. (ii) Similar to #45 in Section 5.6.
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(d) (Riemann Sums Lab) The key here was to look at the data and note that f is increasing
and concave up (because f ′ is increasing). I noticed that a few people took time to compute
these different approximations - this took a lot of time away from other problems onthe test
(and you can’t compute MPS with the given data).

6. (a) (Sigma-notation) Some people over-complicated this - you simply needed to write out the
three items in the sum and simplify.

(b) (Riemann Sums Lecture) Here you needed to note that ∆x = 2, and there are n = 3
rectangles. So the length of the interval is 6. Because f is evaluated at 2, 4, and 6, we get
that [a, b] = [0, 6].

(c) (FTC Part I) Regardless of what you circled in (b), you needed to know how to antidiffer-
ntiate 2x.

(d) (Riemann Sums Lab, Definition of the Definite Integral) For this, note that the given

sum can be rewritten as
60∑
k=1

f

(
k

100

)(
1

100

)
, which is a right-hand sum with 60 rectangles,

in comparison to the original right-hand sum with 3 rectangles. From there, note that you
are approximating an increasing function.

7. (a) (Partial Fraction Decomposition) This was very good, overall.

(b) (Brief Reveiw of Pre-requisites) In order to maximize velocity, which is f ′, you need to

take it’s derivative and set it equal to zero. Most noted that f ′(t) =
t

(t+ 2)(2t+ 1)
. But you

need to use the Quotient Rule to find f ′′(t) and set that equal to zero.

(c) (Brief Review of Pre-requisites) This is the same thing that was asked for in (a)!

8. (a) (Varying Density Lab) Here, the most common mistake was to give an answer that had
completely wrong units. You need to break the region into vertical rectangles, and then on
each rectangle, compute the approximate number of snakes: this is g(xk)f(xk)∆x, where you
needed to come up with the height f(xk). Note that the heigh can be found by taking note
of the given dimensions.

(b) (Riemann Sums, Integration by Parts) Most correctly applied integration by parts,
but after doing so, you needed to use a right-hand sum with two rectangles to approximate∫ 40

0

2xg(x) dx.
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