Study Guide for Exam 3

1. You are supposed to know how to find the absolute maximum and
absolute minimum of a function f defined on the closed interval [a, b],
by comparing the values on the end points f(a), f(b) and the values on
the critical value(s) f(c)('s). You should know what the definition of
a critical value is.

Example Problems:

1.1. Find the absolute maximum /minimum and local maximum /minimum
of the function defined by

f(z) = 32" — 162° + 1822

on the closed interval [—1,4].

1.2. Find the absolute maximum and absolute minimum values of
the function f on the given interval.

(a) f(z) = 22® — 32> — 122 + 1 on [-2, 3]

(b) f(z) == ze™? on [-3,1]

() f(x) = (' — 1)° on [-1,3]

(d) f(x) =2cost+sin2t on [0, 7/2]
) f(z) =In(z? + 2z +1) on [—1,1]

2. You are supposed to be able to use the 1st Derivative Test, as
well as the 2nd Derivative Test, to find the local maximum and local
minimum of a function.

Example Problems:

2.1. The first derivative of a function f is given by
fl(x) = (x+2)*(x + 1)(x — 1)*(x — 3)*(x — 5).

Find the values of x for which the function f takes

(a) local maximum, and

(b) local minimum.
2.2.
(a) Find the critical numbers of the function f(z) = 2%(z — 4)".

(b) What does the Second Derivative Test tell you about the behavior
of f at these critical numbers?

(¢) What does the First Derivative Test tell you that the Second
Derivative test does not?



3. You are supposed to tell whether the graph of a function is con-
cave up/down, and find its inflection points, by looking at the second
derivative of the function.

Example Problems:

3.1. Determine how the concavity changes for the function

flz) = %x — sin(x)

on the interval (0, 37).
3.2. The second derivative of a function f is given by

f"(z) = (x 4+ 5)*(x + 2)*(z — 2)°(x — 3)*(x — 6)°.
find the z-coordinates of all the inflection points.

4. You are supposed to know how to compute the limits using

L’Hospital’s Rule, under the provision that the limits are formally of
0 +o0

the form —, —.
0 +o0
Example Problems:
1
() limy, s u %
) 1 —cosx
(b) lim,—0 T
) sin x
(C) 11m$_>0 1756_—:1:%30
d) lim, -
(d) limg g 3 _ oz
5. You are suppose to know how to compute the limits of the form
Fo00 X 0,00 — 00.

Example Problems:
(a) limz — 07 sin(z) In(2x)

1
(b) lim, o 22 tan 3

(c) limm%(%)_ (2z — ) - tan(x)

(d) limgy (% - miw))




3

6. You are supposed to be able to compute the limits lim [f(z)]*"

T—a
of the form 0%, 00?, 1°°.

Example Problems:

Compute the following limits:

3 Tx
(a) lim, oo (1 + —)
x

_ 27 4+ 1\
(b) lim, o (295 — 1)

(c) limy_yo0 (22 + €57)1/®
(d) lim,_,o+ tan(5z)¥"*

7. You are supposed to be able to know how to apply this corollary
of the Mean Value Theorem to compute some value which is seemingly
difficult to determine otherwise: If f’(z) = 0 for all values of = € (a,b),
then a continuous function f on the closed interval [a,b] is actually a
constant.

Example Problems:

7.1. Look at Example 6 on Page 291 of the textbook.
7.2. Determine the exact value of

1 1
sin~* <5> + cos™! (5) :
7.3. By considering the function
f(z) =2sin"t 2 — cos (1 — 22?)
on the interval [0, 1], determine the exact value of
2sin"*(1/3) — cos (1 — 2(1/3)?).



8. You are supposed to be able to sketch the graph of a function
by computing the 1st derivative (increasing or decreasing) and 2nd
derivative (concave up or down), and also by determining the hori-
zontal /vertical asymptotes and z-intercept (y-intercept). Go over the
examples given in the Webassign and the textbook.

Example Problems:

8.1. Draw the graph of the following function:
x
(2) y = f(z) = —

516
(b) y = fla) =
(©) y=f) = 5
(@) y=fla) = 5

(e)y=f(z)=e"sinz
(f) y = f(x) = In(2? — 10z + 24)

9. You are supposed to be able to determine the horizontal /vertical
asymptote(s) of the graph of a function.

Example Problems:

9.1. Find the horizontal/vertical asymptote(s) of the graph of the
function )
2
9.2. Find the horizontal/vertical asymptote(s) of the graph of the
function

y = f(z) = In(2?® — 62 +8).

10. You are supposed to be able to determine the equation of the
slant asymptote of a function.

Example Problems:
10.1. Find the equation of the slant asymptote of the function
—323 + 222 + Tz — 5
fla) = =22 .
¢+ x+1
10.2. Find the equation of the slant asymptote of the function

flz) =vVa?+22 -3




11. Total of 3 Optimization Problems will be given in Exam 3.
Example Problems:

Go over ALL the problems discussed in the Webassign HW 25 and
HW 26.



