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eaching Center MAC 2233 Review for Exam 2, Spring 2009

The following document is a Review provided by the A.T. Teaching Center’s Math Study Center located in S.E
Broward Basement. The A.T. Teaching Center provides Walk-in Tutoring as well as Individual Weekly Appointment
Tutoring Services for a variety of subjects. The service is 100% free. This Review is made with input from your
instructor.

The solutions to the document are provided at the Review. For more information on Reviews or our other services
please go to www.teachingcenter.ufl.edu.
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For the Function described by f(x) = Vvx — 2, find:
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Given the following function:

f(x) = 3x — x?
a) Use the definition of the derivative to find the slope of the tangent line at the point(1,2).
b) Write the equation of the tangent line to the function that passes through this point.

Differentiate the following functions:
x3+2x%+x—1

a) fOr)="""%
b) g() =(x*~1)(x* )

Given that f(x) = 3x2V4 — x2
a) Find 2.
dx a
b) What values make é = 0 or become undefined?

c) Find &L
dx

The functions h(x) and k(x) below are combinations of the differentiable functions
f(x) and g(x).
f(x)g(x)

T — A = 2
FO)— g&)’ k(x) = f(g(x) +x?)

h(x) =

a) Find h'(x).
b) Find k' (x).

The following table lists some of the values of functions f(x), f'(x), g(x) and g'(x).

x=1, x=0, x=-1,
F(x) 2 0 -1
F'(x) —1 2 4
gx) -2 1 -3
g x) 3 -1 2

c) Find h'(1)
d) Find k'(1)
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6) Letp(x) = —0.3x + 20 and C(x) = 5x + 12 be the demand and cost functions, respectively,

which model a particular company’s new product when production is between 0 and 100 units.

a) Find the profit function, P(x).

b) Find the marginal profit when the company produces 25 units.

c) Use differentials to estimate the change in the company’s profit between producing 25 units
to 28 units.

d) Approximately, what is the company’s profit when they produce 28 units.

e) For which range of production levels is the company’s Profit increasing and decreasing?

f) Suppose the company’s weekly production can be modeled by x(t) = 2t? + 8t + 15.
Where x is the number of units produced per week and t is the number of weeks since the

company began producing the new product. Find % one week after the production started

and two weeks after the production started.

7) A business is currently selling 1000 novelty wind chimes for $100 each. It is estimated that for
each decrease in price of $20, the monthly sales will increase by 200 chimes.
a) D
b) D

8) Find the x-values where the function below has horizontal tangent lines, then find where it is
increasing and decreasing. Sketch a graph of the function.
flx)=Qx—130Bx—-1*

9) A ballis thrown up off of a rooftop 320 feet above the ground with an initial veloci9ty of 128
ft/sec.
a) Using the generic formula for the height of a ball (modeled by a parabolic path):
h(t) = =16t + vyt + hy
where v, is the ball’s initial velocity, and hy is the ball’s initial height, find the equation
describing the height of ball at every time, t.
b) Find the velocity, v(t), and acceleration, a(t), functions.
c) What s the velocity of the ball just as it hits the ground?
d) Find the average velocity on the interval [1,3].

10) Gator. P. Ballers (GPBL on NASDEQ) sells “student enhancement” products. The cost of
producing x units of “enhancement” products is modeled by the function

C(x) = 400 + 50x + 0.03x2

a) Find the average cost function.

b) Find the average cost at a 100 units.

c) Find the marginal cost at a 100 units and the marginal average cost at a 100 units.

d) Using differentials, Estimate the cost increase or decrease between producing 100 and 102
units.
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11) Find a and b so that g(x) is continuous and differentiable for all values of x, where
( )_{ax+4, x<1
I = Bx2 b, x=1

12) Find the values of a so that the tangent linetoy = x% — 2v/x + 1 is perpendicular to the line
ay +2x =2atx = 4.

13) There is an implicit relationship between the variables x and y in the following relation:
x2y3—y2=1-xy

Find the equation of the tangent line to the graph of this relation at the point (1,1).

14) Given the graph below:

Identify where the function... \—/
a) ..isincreasing,

b) ..is decreasing,
c) ..isconstant,

d) ...has horizontal tangent lines,
e) ..is not differentiable. Can you classify the types of non-differentiability.
f)  Now use the answers above to sketch the graph of the derivative.

15) For some strange reason a diabolical math teacher has asked you to calculate the area between
a 10 ft wooden plank, a wall, and the smooth concrete ground. As you began to calculate, the
wooden plank begins moving at a rate of 3 ft/sec. How fast is the area between the plank, wall,
and ground changing when the height of the plank is only 6 ft off the ground?

16) Explain why the intermediate value theorem does or does not guarantee a solution of the given equation
in the specified interval:
a) (x—1)*+x—4 = 0ontheinterval (2,3)
2x—x?
b) 3x%

¢) Vx—2=3—xontheinterval (—2,—1)

= 0 on the interval (—1,1)
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