3.

CHAPTER 3.1-3.6 REVIEW

SHOW ALL WORK!!!

Multiple Choice

NAME

Find all critical numbers for the function:

- (a)
(h)
(c)
(d)
{e)

1
1, -3
~3
i, -1

None of these

Find all extrema in the interval [ 0,

(a)

(b)
(c)

{d)
(e)

Find the absolute maximum and. absolute min

(“l.r

{a}
(b)
(c)
(d}
{e)

[—1, S
(m, =)
(“11 0)

None of these

Lomxd b x2 4 3x 4+ 1

2] .

{x)
Maximum: (1,
Maximum: (1,

Maximum: None
Maximum: None
None of these

=2}
=2)

x + 1

Minimum:
Minimum:
Minimum:
Minimums:

(_1!
None
None

(‘11

2m]

2)

2}

for y = x 4+ sin x.

imum of £ on the interval
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4, Determine from *the graph whether f possesses extrema on the interval (a, b},
(a) Maximum at x = ¢, minimum at x = b
“{b) Maximum at X¥ = ¢, no minimum
(¢} No maximum, minimum at x = b
{d) No extrena
(e) None of these B

L.

¥
L

SN R

o) S,

5. Find all critical numbers for the function f{x) = (x + 2)3(x - 1)4,
(a) +~2 and 1

1
(b) ‘2r _5r 1
(c} -2
(d) -2, 1, "7
(e} None of these



Given f(x) = B ~ %, find all ¢ in the interval (1, 7) such that

Ve L)~ Fl1Y
' {c) = 7Y .
(ay {7
(b 4
(c) #{7

1

(d} g
(e) None of these
Determine whether the Mean Value Theorem applies to f(x) = —% on the

values ¢f ¢ in the interwval .such that £ (¢)

Mean Value Theorem does not apply,

(a)
(b)
(c)

(d)
(e)

..

1
2

Mean Value Theorem applies: < =

Mean Value Theorem applies; ¢

The Mean Value Thecorem does not
continuqus at x = 0,

The Mean Value Theorem does not

None of these

interval [;3, ~*]. If the Mean Value Theorem applies, find all

) f{—%] - £(-3)

state why.

PrZ
3

’2
t 3.

apply becausé £ is not

apply because f{f%] £ F(-3).

If the
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8. Find all open intervals on which f(x} = ) +XX — is decreasing,
{a) (-, oa} .
{(b) (-, 0)
(c) (=02, =2) and (1, o)
(d) (-‘00_' "2)1 ("2p 1).! and (]-I °°)
(e} None of these
9, Which of the following statements is true of f(x) = -x3 - 6x2 - 9x - 22

{a) f is decreasing on (-3, -1).
(b) f is increasing on (-3, -1).
(¢) £ is increasing oh (-=, -3).
(d}y £ ig increasing on (-2, ).

{e) None of these

10, Find the values of x that give relative extrema for the function

flx) = (x + 1)2(x - 2),
(&) Relative maximum: x = -1; Relative minimum: > x = 1
"(b) Relative maxima: x = 1, x = 3; Relative minimum: x = -1

!
= 2

- {c) Relative minimum: x ) .
x = -1; Relative minimum: x = 2

(d} Relative maximum:
{e) None of these
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i1. Find all points of inflection of the graph of the function fi{x) =
X4+X3. .

(ay {0, 0} and [,%,‘_T%]

i 1
(c} (0, 0)

- 327
(@ (0, 0) and [~4, 256}

(e} HNone of these

12, Give the sign of the second derivative of f at the indicated point.
{r) Zaro :
{b} Negative
(¢} Positive
(d). The sign cannot be determined
{e) None of these
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13. Which statement is not true of the graph of f(x) = (x + 1) (x - 3}2?
(a} £ has a relative maximum at %, 2%% .
(b) £ has a point of inflection at (3, 0).
(c) £ has an intercept at (3, 0).
{(d) £ has a relative minimum at (3, 0).
(e} Nohe of these

14, Let f{x) be a polynomial function such that f(-2) 5 f'{(~2) = 0, and f"'(-2) = 3., The

point (-2, 5) is a of the graph of f£.
(a) Relative maximum :
{b) Relative minimum

fmy Thntarcnnt

{c} Intecrcept
(d) Point of inflection
(e)

None of these

Ix2 + 2x - 16

15- pind the horizontal asymptote: fi{x) = w7 - 7
(ay x = £{7
by y =3
{c) y=3x+ 7
(dy y =0

(e} None of these
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16. . ; . Sx
Find all horizontzl asymptotes for f(x) = —%7—
Ix2 + 3
(a) ¥y =20
(b) y =125
{(c) y=25
{(d} y =11
{e) HNone of these
170 i CoL . a - bxi
Find the limit: ii: P
fad 0
(b) =
b
ey -2
a
- {d) p

(e) None of these
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18. Which of the following is the correct sketch of the graph of the

function f(x} = PR

------ r
1
—
-4 3 :
i
:
!
Y ' d ¥y
(C) X 4.‘E () : A
f 1
: 3t 1
T 24 .7
.'-_.'::‘—/--:-_.. -!'.‘.'..’:. :
e sy ol I
1 2 !
- i o
!
! 2+ i .24

(e) None of these
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. 2 - 8
Identify the graph of f(x) =V‘X X §X3+ .

(b) None of these




20, Match the grapﬁ with the correct function.

21.

(a)
(b)
(c}
{d)
(e)

Consider f(x)

(a)
(b)

(c)

(d)
{e)

y = |x| cos x
y = 2% gin x
y = |x] sin 2x
¥ = x sin x
None of these

- X2
x4+ a'
the effect on the graph of f if & is varied.

a> 0. Use a graphing utility to determine

Each y value is multiplied by a.
As a increases, the vertical tangent lines move further from the

origin.

The graph of the curve is shifted & units to the left,

As a increases, the curve appreaches its asymptote more slowly.
None of these ’
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Open-Ended Questions

x3 + x

22. Decide whether Rolle's Theorem can be applied to f(x) = on the
interval { -1, 1] . If Rolle's Theorem can be applied, find all .
values, ¢, on the interval such that f'{c) = 0. If Rolle's Theorem
cannot be applied, state why.
23. Consider f(x) = {x. Find all values, ¢, in the interval [0, 1] such that the slope of

the tangent line to the graph of f at ¢ is parallel to the secant line through the points
(0, FL0)) and (1, £(1}).

24. Use a graphing utility to graph #(x) = 9x% + 4x¥ - 36x2 - 24x.
a. Adjust the viewing window and use the zoom and trace features to estimate the x-
values of the relative extrema to cone decimal -place.
h. Use calculus to find the actual x-values of the relative extrena.
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25. Use the graph to identify the open intervals where the function is increasing or

decreasing.

Y

4
94

64
3.4

=1?Jh_

Y
ba

wit
s

T T U

26. Find all intervals for which the graph of the function y = 8x3 - 2x% is concave downward

27. Find all points of inflection of the graph Qf the_funbtion flx) = 2x{x - 4)3,
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28. The graph of a'polynomial function, f, 1is given. On the same coordinate axes sketch £'
and f£''.

1

LA
'

'
[
ek o}
o4

29, Sketch the graph of a function £ such that f' is positive and increasing.

30.

Find all horizontal asymptotes: F(x)



' ' ' 2
31 pind the limit: lim [3 T 3].
X">+oo d X

32. Use. the techniques learnéd in this chapter to sketch the graph of ¥ = x3 - 3x + 1.

33. Use the techniques learned in this chapter to sketch the graph of f(x) = 3x273 - x2,

34. Use the techniques learned in this chapter to sketch the graph of f(x) = 2 gin x + sin
2x, 0§ x 8 2m.
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-

- 2
35- yse a graphing utility to graph f{x) = et 3)(;2 + x ¥ 2)

~any lntercepts, relative extrema, points of inflection, or
asymptotes, .

.,  Name

(c} by Houghton Mifflin Company. All rights reserved.



