Exercise 1. [8 points] A ball is thrown vertically upward with from the roof of a
building 400 ft high an initial velocity of 78 ft/s. Find the distance s from the ground up to
the ball ¢ seconds later. If the ball misses the building on the way down, how long does it
take for it to hit the ground?

Exercise 2. [10 points] Compute the following limit and derivative (if possible):

cos(z)
sin(2x) i) a t dt

dx ) VI

e

Exercise 3. [8 points| Consider a spring of length 3 ft. Show that the work done in
stretching it from a length of 4 ft. to a length of 5 ft. is one-fourth of the work done in
stretching it from 5 ft. to 7 ft.

Exercise 4. [12 points] Consider the region bounded by the curves y = 22 — 2
y=1Lz=1, andz = —1

?

(i) Sketch the region and compute its area.

(ii) Find the volume of the solid obtained by rotating the region about the y = 1 line.

Exercise 5. [12 points] Show that the surface of revolution generated by the loop of
equation 18y2 = x(ﬁ - x)2 when revolved about the z-axis has surface area 127.

Bonus Problem: Show that the equation z = In(z) has no solution in two ways:
(i) by minimizing the function y = z — In(z),

(ii) geometrically, by considering the graph of the functions § = z and y = In(z).
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