
Math 221 Worksheet 17

Wednesday October 23rd 2019

Review for Exam 2
(1) You are blowing up a spherical balloon by blowing air into it at a rate of 8 cubic inches per second. How

fast is the radius of the balloon increasing when it is 1 inch? What about when it is 5 inches?

(2) Show that the sum of a positive number with its reciprocal is always at least 2.

(3) Determine the minimal distance from a point on the graph of y = 4− x2 to the origin.

(4) Find the critical points of f(x) = x−1
x2+1

and determine if they are local or global maxima or minima.
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(5) Show that the equation x3 + 2x + 1 = 0 has exactly 1 real root, by showing the following two steps.

(a) Show the equation x3 + 2x + 1 = 0 has at least one real root.

(b) Show that the equation x3 + 2x + 1 = 0 cannot have two different roots.

(6) Determine the limit if it exists.

(a) lim
x→∞

xex

e2x + 3
(b) lim

x→0+
(sinx)(lnx)

(c) lim
x→0+

x
√
x
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(7) (Chapter 3 Review #98) A paper cup has the shape of a cone with height 10 cm and radius 3 cm (at the
top). If water is poured into the cup at a rate of 2cm3/s, how fast is the water level rising when the water
is 5 cm deep?

(8) (Chapter 3 Review #99) A balloon is rising at a constant speed of 5ft/sec. A boy is cycling along a
straight road at a speed of 15ft/sec. When he passes under the balloon, it is 45 ft above him. How fast
is the distance between the boy and the balloon increasing 3 sec later?

(9) (Chapter 3 Review #105) A window has the shape of a square surmounted by a semicircle. The base
of the window is measured as having width 60 cm with a possible error in measurement of 0.1 cm. Use
differentials to estimate the maximum error possible in computing the area of the window.
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(10) (Chapter 4 Review #52) Find the point on the hyperbola xy=8 that is closest to the point (3,0).

(11) (Chapter 4 Review #77) A canister is dropped from a helicopter 500 m above the ground. Its parachute
does not open, but the canister has been designed to withstand an impact velocity of 100 m/s. Will it burst?

(12) Sketch a graph given the following information.

x-intercepts (-1,0), (1.5, 0), (-3,0)
y-intercepts (0.4)
Vertical Assymptotes x=2 , x=-2
Horizontal Assymptotes lim

x→+∞
f(x) = −5

lim
x→−∞

f(x) = −∞
maxima (1,5), (5, -1), (-6, -2)
minima (-4, -4)
inflection points (7, -3), (-5, -3)

(13) Sketch a graph of the following function. Label correctly any local mins/maxes, inflection points, and
x-intercepts and y-intercepts.

f(x) =
x2

x2 − 4
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