
Merit Calculus 1, Fall 2009, Practice Exam Two

IMPORTANT: This is only a revision aid. I am not writing the exam and I have
not seen the exam. This is not a prediction of what will be on the exam.

Problem 1. Find the derivative
dy

dx
:

a. y = xsin(x2+1)

b. x2y2 = sin(2x + 3y)

c. y = arccotan (3x2)



Problem 2. Use linear approximation to estimate 8.01−2/3.

Problem 3. Evaluate the following limits

a. lim
x→∞

ln ln x

x

b. lim
x→0+

cos x

x

c. lim
x→∞

(3x2 + 1)e−x2



Problem 4. What does the Mean Value Theorem tell you about the locations of zeros of
the derivative f ′(x) if

f(x) =
(x− 1)(x− 2)(x− 3)(x− 10)(x− 20)

x− 5
?

Problem 5. The growth rate of the zebra population is proportional to the number of
zebras. If there were 10,000 zebras initially and 20,000 after 10 years, write down a formula
for the number of zebras after t years.



Problem 6. Find the absolute extrema of f(x) =
3x2

x− 3
on the interval [2, 8].

Problem 7. Oil rushes out of a damaged tanker at the rate of 20,000 cubic inches per
minute. The oil spreads in a circle of thickness 1/8 inch. Determine the rate at which the
radius of the spill is increasing when the radius is 100ft.



Problem 8. Let f(x) =
x2 − 3

x3
.

a. Where is this function increasing?

b. Where is this function decreasing?

c. Where is this function concave up?

d. Where is this function concave down?

e. Classify this function’s local extrema.

f. Where are this function’s points of inflection?

g. Where are this function’s x- and y-intercepts?

h. Where are this function’s asymptotes?

i. Draw a good sketch of this function’s graph overleaf.


