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1)
In the figure above, R is the shaded region in the first quadrant bounded by the
graph of y = 4In(3 — x), the horizontal line y = 6, and the vertical line x = 2.
(a) Find the area of R.

(b) Find the volume of the solid generated when R is revolved about the R
horizontal line y = 8.

0.6)

(c) The region R is the base of a solid. For this solid, each cross section
perpendicular to the x-axis is a square. Find the volume of the solid.
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2)
The rate at which people enter an auditorium for a rock concert is modeled by the function R given by
R(t) = 1380¢% — 6757 for 0 < ¢ < 2 hours; R(t) is measured in people per hour. No one is in the
auditorium at time ¢ = 0, when the doors open. The doors close and the concert begins at time ¢ = 2.
(a) How many people are in the auditorium when the concert begins?
(b) Find the time when the rate at which people enter the auditorium is a maximum. Justify your answer.

(c) The total wait time for all the people in the auditorium is found by adding the time each person waits,
starting at the time the person enters the auditorium and ending when the concert begins. The function
w models the total wait time for all the people who enter the auditorium before time ¢. The derivative
of w is given by w'(t) = (2 — 1) R(¢). Find w(2) — w(1), the total wait time for those who enter the
auditorium after time ¢ = 1.

(d) On average, how long does a person wait in the auditorium for the concert to begin? Consider all people
who enter the auditorium after the doors open, and use the model for total wait time from part (c).




3) Approximate the area under the curve y = x2 + 2 from x = 1 to x = 2 using four right-
endpoint rectangles.
(A) 4.333
(B) 3.969
(C) 4.719
(D) 4.344
(E) 4.328

4) Inthe xy-plane, 2x + y = k is tangent to the graph of y = 2x2 — 8x + 14. What is the
value of k?

(A) 2
(8) =
() 5
(D) 19
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5) The curve y = ax? + bx + c passes through the point (1,5) and is normal to the line
—x + 5y = 15 at (0, 3). What is the equation of the curve?
(A) y=7x%>—-0.2x+3
(B) y=22x%2—-02x+3
(C) y=7x*>+5x+3
(D) y =7x%—-5x+3
(E) y=5x2—-7x+3



