1.5A Polynomial Functions and Complex Zeros .
AP P y P 1.5A Practice
recalculus

| For each polynomial function, find the intervals for each condition. |
1. f(x) =x%—5x+4. Whenis f(x) < 0? 2. g(x) =x?+17x + 70. Whenis g(x) = 0?

O = (x -4)(x-1) Oz (x+7)(x+\0)

X-4=0  x-zo _ -
X=4 X =| X==t X=-l0

IR R L B R |10 G- to, <F) | < HL 63,
S(x)\ Pos,\ 0\ neay °\ Pes. 5-(%} (Pos. lO\ Nesy IOl Pos

f(x) < 0 on the interval [1, 4]. g(x) = 0 on the interval (—oo0, —10] U [—7, o).
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3. p(x) = (x—=7)(x —1)%. Whenisp(x) < 0?
X=3 X=|

ven mult.

x| (==, DI (L) 7 (2,00

S(ﬂl ney OI ne3|0| )

p(x) < 0 on the interval (—oo, 7].

4. h(x) = x3 +9x2 + 18x. When is h(x) > 0?
- )
o =X(x -\—"\x-ﬂg)

o= x(x -\-3) (xﬂ,)

X0 X=-3 %=-(

X _| (-, ‘6)\‘ Q\ (- 6“3)‘-3\ (- 3,o\| o| C°:°°)
56| fey [of eeS Tol ney [ol Pos

h(x) = 0 on the interval [-6,—3] U [—0, ).

5. a(x) = x(x — 8)3(x + 3)*. Whenis a(x) = 0?
X=o, x=§ x=3
evev\ mvl-\-
X | (-o0, ]3] 3,90 | 0,8)) €] (5,00
5 Pos [o] Pos |of neq [d Pes

a(x) = 0 on the interval (—o0, 0] U [8, o).

6. f(x) =—x(x+4)%(x+ 1)(x —6)°. Whenis
JE<0 ys0 =4 wiv) xz6

e\ltf\ mult ve mulg

xl(«, Y o) 01,0 E) (6,)
56 e |°'“e'3 o] pos || ey [o] neq

f(x) < 0 on the interval (—oo, —1] U [0, o).

the polynomial has.

For each polynomial, the degree is listed along with all of its real zeros. Find the number of NON-REAL zeros

7. The degree is 5 with real zeros at | 8. The degree is 6 with real zeros at 9. The degree is 8 with real zeros at
x=-=5x=1andx = 4. x=-12andx =7. x=0x=2,andx=3. x =2

has a multiplicity of 4.

5' 3 r€d\\ = 6 - D\ (-emL: 8‘1‘%

2 non-real zeros 4 non-real zeros 2 non-real zeros

10. The degree is 16 with real zeros 11. The degree is 12 with real zeros 12. The degree is 50 with real zeros
atx =—2andx =10. x = -2 atx =14,x = —6,and x = atx =7andx =8. x =8hasa
has a multiplicity of 5. —10. x = 14 has a multiplicity multiplicity of 19.

lé—l\_S: of 6.

| -L-6 = o - |19

10 non-real zeros 4 non-real zeros 30 non-real
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| Given one non-real zero of a polynomial, find another zero.

13. 7+ 2i 14. =5+1i 15. 1-5i 16. —3 —4i

7 —2i —5—1i 1+5i —3+4i

| Find the degree of the polynomial from the given input and output values.

17.

Input 0 1 2 3 4 5 6 7
Output -2 —32 —162 =512 | —1250 | —2592 | —4802 | —8192

15t difference —y — 30 _|SO _350 “}38 ‘|3‘D -Xlo ,330.0
\Vg

VOV
2" difference — =\00 -2 -338% ~ M —\3/‘3 }{30

3% difference ———3 ‘\30\/ -le3 -xlg -\J./Lﬂ -3

4™ diff N
ifference — > -4 Q -uq -48  -4¢ \}3{‘& :'T
18.
Input 0 1 2 3 4 5 6 7
Output 6 24 54 96 150 216 294 384
YA Vv V \/ 4
1" difference —— 14 30 4HX 54 66 73 %0
| VOV NV VY VYV
2" difference —) \‘)_ |)_ \;_ Y \ 3 )
De N€e = )
19.

Input
Output

1 2 3 4 5 6 7
1 6 127 688 2,349 6,226 | 14,011

0
4
\Y4 Voo v VO VvV VvV
1 difference —> = S 12§61 16 387+ #7395
— 3 b 440 llco A6 3o}
Vv Vv V VvV
_—5 03 3 o e e
AR VARV
4™ difference  ——————> Xlb 36 Y56 ls +6
\Y4 VARV

5™ difference > |20 | 30 | 2O ‘3?‘3(?3: 5

2" difference

3" difference
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20.

Input 0 1 2 3 4 5 6 7
Output —10 —6 8 44 114 230 404 648
\/ v V2R, Y4 \V% \V4

1% difference —> 4 3¢ 40 |l b Fal a4y
\V/ v OV OV OV Vv
2" difference — O PR 3‘-‘ Lt 6 5‘8 Fle)
VoV v VoV

39 difference — |k D_ hY ) |l &3fQ: 5

1.5A Polynomial Functions and Complex Zeros 1.5A Test Prep

21. A polynomial function has 3 real zeros and 4 non-real zeros. One of the real zeros has a multiplicity of 6. What is
the degree of the polynomial?

AL fel zeqs = 2 Atht4 =\
C | fe) W/ mdtipicity 6= 6

Lt Non-Cemn\ = L\

(A) 7 (B) 9 (D) 13

22. No calculator allowed! The polynomial function g is given by g(x) = (x — 6)(x? + 2x + 2). Which of the
following describes the zeros of g? —

Ve
.X= 6 Does not factor. Check the zeros
IS o Zef o, using the quadratic formula.

- + -J/a\
y xz 2= 27-4()()
(A) g has exactly two distinct real zeros. \

()
P | |
(B) g has exactly three distinct real zeros. X = ~1 H- %
A
C has exactly one distinct real zero and no non-real zeros.
© g y -2t \]?,_'

X=

Y ron- (| .
( (D) g has exactly one distinct real zero and two non-real @

|\~° non- (ee | ZE(OS
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