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AP Calculus BC — Unit 3, Part 1 Required Practice Name:

3.1 —~ Required Practice
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Evaluate the limit, using L'Hopital’s Rule if necessary.

#18. lim
X3 x—=3

#21. lim —

P (1)
2

x2=2x-3

#19. lim
. x>0 X
=0
e —(l+x
#22. lim (3 )
x>0

N25-x* -5

#20. limM
x0 5in (5x)

\
U

23, tim 220 (%)
x>0 sin (x)



#24. lim xsin (lj #25. lim x° In (x)

X=>00 X x—0"
™
= | =0
. x-1
~ #26. 1im (In x)

\!



3.2 - Required Practice

2
—x* —4x-7
#1. For f(x) = x—;c find the following:
X+

- Critical points and x-intervals where f(x) is increasing/decreasing
- Inflection points and x-intervals where f(x) is concave up/down

- The location of relative (local) extrema (maxima and minima)

- Horizontal and vertical asymptotes

..then sketch the function on the next page.
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#2. For f(x) =6x* +12x° + 20 find the following:

- Critical points and x-intervals where f(x) is increasing/decreasing
- Inflection points and x-intervals where f(x) is concave up/down

- The location of relative (local) extrema (maxima and minima)

- Horizontal and vertical asymptotes

...then sketch the function on the next page.
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#2 graph:
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“{in Unit 3 part 2 we will practice findinig
Hunctions like this from word problems)
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maxima and minima.

Without using a calculator, find the intervals where the function is increasing and decreasing, and find all relative
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#8. f(x) =3C4——‘3x
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#11. Use the graph of f'(x) to find:

a) critical numbers of f
b) intervals on which fis increasing or decreasing

c) for each critical number state whether f has a relative maximum, relative
minimum, or neither ‘
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Without using a calculator, find the intervals where the function is concave up and concave down, and find all inflection

points.
N

#12. f(x)=-x"+6x"—9x-1 ' #13. f(x)=2x—tanx for ;27—[—<x<%
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#14. Using the graph of the derivative of the f_gnctionfon the interval [-7, 5]]:

a) On what interval(s) is fincreasing / decreasing? Explain.
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b) On what interval(s) is f concave up / concave down? Explain.
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¢) At what x-value(s) does f have relative extrema?

x=-3, X =)

d) At what x-value(s) does f have inflection points?
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3.3 — Required Practice

hie amiount 61

a) What is the average rate of
change of the amount of
coffee over the interval
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hen the rate'of change of the amount of coffee equals the
offée? Justify your answer:
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#4.The graph below is function & from Problem 5.
» Dronv a secant Jine through (1, A1) and (5, M5
» Show that there Is & point x = ¢in {1, 5) where {0
~ equals the slope of the secant Tine,
» I b differentiable on (1, 557 .. et
» Explain why h is continuous on {1, 5], even though
there is a step discontipuity at x=§,

2N (eg;glq.wém)

#5. For gin) = 6 ~ 2(x ~ 4%, graphed below,
» Draw a secant Jine through (1, (1)) and (5, g{5h.
+ Is g differentiable on {1, 37 .22 ..
« 1s g continuous on {1, 5§7 .. I J .
» Tell why there is no value of x» cbetween x= |
and x= 5 at which g'(<) eguals the slope of the
secant line,
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0.3~ 5¥+1,  ifx>5
+ Draw a secant line through 5, h(5) and (7, K(7).
+ Is hdifferentiable on (5, 77 .. A%
« Is Jcontinuons on [3, 717 et
« Whyis there no value x = ¢in (5, 7) for which #4)
equals the stope of the secant Hie?
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Determine whether the Mean Value Theorem or Roile’s Theorem can be applied for the specified function and interval,
and if it can be applied, find all x-values in the interval where the instantaneous rate of change equals the average rate

of change:
#8. f(x)=—x"+5 over [-1,2]

(MUT 20 g d@M)
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e (A Mmmf J

#10. f(x)="=

#9. .f(x) =xlog,(x) over [1,2]

(T oo cating )

#11. f(x) =-x>+3x over [0, 3]
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3.4 — Required Practice

Without using a calculator, find the absolute maximum and absolute minimum value of the function over the given
interval: :

#1. f(x) = %x“ +%x3 —%xz over [—4,3]

ahs My = %"—{wévgeﬁga)

asy #in = ”%Big éfwmmﬁ”)

#2. f(x)=x"—4x+1 over [-3,5]

abs way, = 22 /ew@ )ﬁ:x""?})



Without using a calculator, find the absolute maximum and absolute minimum value of the function over the given

interval: -
2

#3. f(x):3x§—2x over [—1,1]

ahs waw =¥ (et x="1)

abs M = (Id}(é"“a>

#4.f(x)=sinx over [5_:’_’1_161[_}
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Test Review for Unit 3 Part 1 Test
(recommend you also review required and extra practice for additional review)
NO Calculators on this test

| #1. The figure shows the graph of f(x) .

Find the following (approximate coordinates to the
nearest 0.5):

a) All critical point x-values.
b) x-intervals where f(x) is increasing/decreasing.

c) All inflection point x-values.

d) x-intervals where f(x) is concave up/down.

e) All relative maxima.

#2. The figure shows the graph of f’(x) , the

derivative of f(x).

Find the following (approximate coordinates to the
nearest 0.5):

a) All critical point x-values.

b) x-intervals where f(x) is increasing/decreasing.
c) All inflection point x-values. _
d) x-intervals where f(x) is concave up/down.

e} All relative maxima.

For the function given, find the following (without a calculator}:

a) critical x-values and intervals where the function is increasing/decreasing.
b) inflection x-values and intervals where the function is concave up/down.
¢) the coordinates of all relative maximum and minimum points.

d) the absolute maximum and absolute minimum over the interval.

#3. f(x)=x¢"" for the interval [0,3].



For the function given, :
a) Find the average rate of change over the interval [1,4]
~~ b)Show that the Mean Value Theorem (or Rolle’s Theorem) guarantees a time value within the interval [1,4] where the

instantaneous rate of change equals the average rate of change.
¢) Find the time value where the instantaneous rate of change equals the average rate of change over the interval [1,4].

!
#4. g(t)=:2—

Evaluate the limit:
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