
1. (7 points) Suppose that the price p (in dollars) and the weekly sales of x items satisfy the demand
equation 2p3 + x2 = 4500. Determine the rate at which sales are changing at a time when
x = 50, p = 10, and the price is falling at a rate of $1 per week. Simplify your answer.

2. (7 points) Use implicit differentiation to find the slope of the tangent line to the given curve at the
point (x, y) = (2, −1).

x3 + y3 = 1 + 3xy2



3. (10 points) A manufacturer estimates that the marginal cost of producing q units of a certain
commodity is C ′(q) = 3q2 − 10q + 20 dollars per unit. If the cost of producing 1 unit is $20, what
is the cost of producing 3 units?

4. (10 points) Evaluate the following indefinite integrals.

(a)

∫
(y3 +

1

y
+ e2y) dy.

(b)

∫
x3
√
x2 + 1 dx.



5. (10 points) Given the revenue and cost functions R = 50x − 2
5
x2 and C = 5x + 15 (in dollars),

where x is the daily production (and sales), find the following when 40 units are produced daily
and the rate of change of production is 10 units per day.

(a) The rate of change of revenue with respect to time

(b) The rate of change of cost with respect to time

(c) The rate of change of profit with respect to time



6. (10 points) A rectangular container with open top is required to have a volume of 16 cubic meters.
Also, one side of the rectangular base is required to be 4 meters long. If material for the base costs
$8 per square meter, and material for the sides costs $2 per square meter, find the dimensions of
the container so that the cost of material to make it will be a minimum.
(Hint: Volume of a box with sides of length l, w, and h is lwh.)

w

4

h



7. (8 points) You do not need to show work for this question. Just circle the best answer
for each part. (2 points each)

(a) Using linear approximation formula, the approximate value of
√

35 is:

(A) 73
12

(B) 71
12

(C) 75
12

(D) 70
12

(E) 72
12

(b) The absolute minimum value of f(x) = 2x3 − 3x2 + 3 on the interval [−1, 2] is:

(A) −2 (B) 3 (C) 2 (D) 7 (E) 9

(c) A boat leaves a given point and travels north at 8 mph. Another boat leaves the same point
at the same time and travels east at 6 mph. At what rate is the distance between the two
boats changing at the instance the boats have traveled for 1 hour?

(A) 2 mph (B)4 mph (C) 7 mph (D) 10 mph (E) 12 mph

(d) A worker is cutting a square from a piece of metal. The specifications call for an area of 25 ft2

with an error of no more than 1
5
ft2. How much error can be tolerated in the length of each

side of the square to ensure the area is within tolerance? (Note: The area of a square of side
length x is x2. )

(A) 1/50 (B) 1/10 (C) 1/70 (D) 1/30 (E) 1/20


