
The following are the questions used for the first Exam in Math 221 section EL1
in Fall 2011 (McCarthy’s section). It is rather different than the one to be used in
sections AL1 and BL1 for Fall 2012 but it is being provided for those curious about
McCarthy’s exams. Also, please be aware that the exam scores were not curved nor
scaled on this exam, so one needed to score 93% on the exam to earn a grade of “A”.

1. Order the slopes of the tangent lines to the graph at the indicated points:

f ′( ) < f ′( ) < f ′( ) < f ′( )

2. Answer the following question at the indicated points on the graph:
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(a) At which points if f continuous?

(b) At which points is f differentiable?

(c) What is the value of limx→D− f(x) (or limx→F− f(x)) ?

(d) What is the value of limx→D+ f(x) (or limx→F+ f(x))?

(e) What is the value of limx→E f(x)?

3. Which graph might best represent the following physical scenarios (order of
graphs scrambled)?

A B C D
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E F G H

(a) The position of a car at a stop sign.

(b) The position of a car coming to a stop.

(c) The velocity of a car coming to a stop.

(d) The position of a car leaving a stop sign.

(e) The velocity of a car leaving a stop sign.

(f) The position of a car traveling on the expressway.

(g) The velocity of a car traveling on the expressway.

4. Find the horizontal and vertical asymptotes of the curve.

(a) (HW) y = 4ex

ex−9

(b) y = 2x2−8
x2+3x+2

5. Use the definition of the derivative to show (HW)

if f(x) = 4x2 − 3x + 1 then f ′(x) = 8x− 3

6. Compute the following derivatives using any methods we have covered in class.

(a) (HW) 7ex + 4
3√x

(b) (HW) x2(1− 3x)

(c) (HW) x4

1−x3

(d) (HW) secx tanx

(e) (HW) cosx
x4

(f) (HW)
√

1 + 8e3x

(g) (HW) sin(tan 5x)

3



7. (HW) Find an equation of the tangent line to the curve at the the given point.

y = (1 + 3x)8, (0, 1)

8. (HW+) A table of values for f , g, f ′ and g′ is given:

x f(x) g(x) f ′(x) g′(x)
1 3 2 4 6
2 1 8 5 7
3 7 2 7 9

(a) If h(x) = f(g(x)), find h′(3).

(b) If H(x) = g(f(x)), find H ′(2).

(c) If P (x) = f(x)g(x), find P ′(1).

(d) If Q(x) = f(x)
g(x)

, find Q′(1).

9. The following is part of the graph of a parametric curve in the plane. Show
that there is some point C on the curve so that the inscribed triangle formed
by A = (−2, 0), B = (1, 0) and C has area exactly 1.
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