9. Cubic function, positive leading coefficient. The answer ) .
For #17-24. when one end of a polynomial function’s graph

is (c). curves up into Quadrant [ or 11 this indicates a limit at 2o, And
10. Cubic function, negative leading coefficient. The answer when an end curves down into Quadrant I or IV, this indicates

is (b). a limit at —oo.
11 Higher than cubic, positive leading coefficient. The 17. J'

answer is (a). £,
12. Higher than cubic, negative leading coefficient. The

answer is (d).

[=5.3] by [-8.3]

Jim fix) = o

Jim, fx) = ~o0
TN

40. Degree 4: zeros: x = 0 (multiplicity 3, graph crosses ’/ \
x-axis), x = 2 {multiplicity 1, graph crosses x-axis). [=5, 5] by [-15, 15]
¥ lim_ f(x) = —o0

im0 = oo
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41 Degree 5 zeros: x = 1 {multiplicity 3, graph crosses
r-axis), xr = —2 (multiplicity 2, graph is tangent).
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66. (a) The height of the box will be x. the width will be
15 — 2x, and the length 60 — 2x.

{b) Any value of r between approximately 0.550 and
6. 786 inches

41, Degree 6: zeros: x = 3 (multiplicity 2, graph is tangent), [0, 8] by [0, 1500]
x = —5 (multiplicity 4, graph is tangent).
¥
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L Whenx =0, f{x) =2{x — 1P + 5=2(-1) + 5= 5.
The answer 1s C.
T In fx) =(x— 2% x + 2}3{1' + 3}7. the facior x — 2
occurs twice. 3o v = 2 is a zero of multiplicity 2, and the
i i i i i il i i ];] T ANSWET 'IE B_

73. The graph indicates three zeros, each of multiplicity 1:
x =—2 xr = lhand x = 2. The end behavior indicaies a
negative keading coeffickent. 3o flx) = —x{x + 2)(x — 2).
and the answer 15 B.
74. The graph indicates four zeros: x = —2 (multiplicity 2).
B4 flx)=(x+2(x-3Ix+5)=x +4 - 1lx - 30 x = 0 (multiplicity 1), and x = 2 (multiplicity 2). The end
S5 flx) = {x — “n..-'ﬁ}{x + \,-'E’] ix—4) behavior indicates a positive leading coefficient. 5o
= —3)r—4) = —4F —3x+ 12 Fix) = x(x + 2P x — 2), and the answer is A
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[=8, 10] by [—120, 100]
lim flx) = —oc

Jim () = oo

20.
[=10, 10] by [=100, 130]
Jim_ fix) = oo
Jim f(x) = —o0

21 1 j

;

[=5.5] by [=14.6]
Jim_ fix) = oo
Jim f(x) = oo
22,
il z

[=2.6] by [=100.25]
lim f(x) = >

Jim () = o0
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[~3..5] by [~50, 50]
lim f(x) = ¢

Jim f(x) = o0

Section 2.3

Polynomial Functions of Higher Degree with Modeling

4.
2
! \
[=4.3] by [20,50]
Jim f(x) = —oo
m, flx) = —ee

For #25-28, the end behavior of a polynomial is governed by
the highest-degree term.

25 ]L";jc filx) = o, I_|.T1 flx) = oo

26. r]Ln;Jc fix) = —D-:lx, |_.1£lm flx) = oo

2. lim f(x) = —oo, lim_f(x) = %

2. Tim f(x) = —0, lim_f(x) = — oo

. Ea}l:']hc:n: are 3 n-.:ns: they are =25, 1, and 1.1.

30. (b); There are 3 zeros: they are (.4, approximately
(1429 {actually 3/7), and 3.

31 (c); There are 3 zeros: approximately —0.273 (actually
—3/11),—0.25, and 1.

32, (d); There are 3 zeros: —2, 0.5, and 3.

For #33-35, factor or apply the gquadratic formula.
33 —dand 2

3. -2 and 2/3

35 2f3and -1/3

For #36-38, factor out x, then factor or apply the gquadratic
formula.

36. 0, =5, and 5
37.0,-2/3 and 1
38. 0.-1, and 2
3. Degree 3; zeros: v = 0 (multiplicity 1. graph crosses
x-axis). x = 3 (multiplicity 2, graph is tangent).
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