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Foundations of Common Core Math 3 
Unit 4 – Polynomials  

A P E X  H I G H  S C H O O L  

1501  L A U R A  D U N C A N  R O A D  

A P E X ,  N C  27502  

“It’s important to learn math because 

someday you might accidentally buy a 

phone without a calculator.” 





F C C3 -- Unit 4: Polynomials 

 
                Day 

 
       C lasswork 

  
     Homework 

 
Day 1: Thurs 10/23 

Monomial and Exponent 

review: notes, wksht  #1  
 
Worksheet #2 

 

Day 2: Fri 10/24 

More monomial practice 

Wksht #3 then  Q UI Z 1 
 

 

Day 3: Mon 10/27 

Factoring GCF, Diff of 

Squares   

Factoring practice #4 

evens 

 
Practice #4odds 

 

Day 4: Tues 10/28 

Factoring Trinomials and 

grouping   Practice#5 and 

#6 evens 

 

 Practice #5 and #6 odds 

 

 Wed 10/29 

 

TEACHER WORKDAY 

  

END OF QUARTER 1 

 

Day 5: Thurs 10/30 

Factoring cubes, 

combining methods 

Practice #7 evens 

Practice #7 odds 

 

Day 6: Fri 10/31 

Group practice #8 

Q UI Z #2: FACTORING 
 

 
Day 7: Mon 11/3 

Polynomial division!

synthetic and long 

Both wkshts #9 and #10 

evens 

 Wkshts 9 and #10 odds 

 
Day 8: Tues 11/4 

Polynomials, end behavior, 

forms, zeros 

 Practice  #11 evens 

Practice page #11 odds 

 
Day 9: Wed 11/5 

More polynomial zeros, 

roots, factors sketches 

Practice #12 evens 

Practice #12 odds 

 
Day 10: Thurs 11/6 

Sketch graph from roots, 

write eq. from roots  

 Wksht #13  evens 

 

wksht #13odds  

 

Day 11: Fri 11/7 

Early release 

Quiz #3 
 

Review #1 

Day 12: Mon 11/10 

 

Review #2 NO SCHOOL Tuesday 11/11 

STUDY FOR TSET 
Day 13: Wed 11/12                 Unit 4 T EST  





Unit 4 Notes                                FCC3 

 

I. Monomial ! is an expression that is a number, a variable, or the 

        product of a number and one or more variables. 

 

         Ex: 3a,  -5,   t
4
, 2

3

2 ab  

Constants- monomials that contain no variables.   Ex: 4 in x
2
 + x + 4 

 

Coefficient- the numerical factor of a monomial.   Ex: 3 in 3x
2
 

 

Degree of a monomial- the sum of the exponents. 

 

        Ex: 5x
3
y

2
z

4 
 the degree  = 3 + 2 + 4 = 9 

 

Degree of a polynomial- the highest total of a monomials degree. 

 

    Ex: 5x
3
y

2 
+ 3x

3
y

4 
"#$%

2
y

 
 the degree = 7 

 

II. For any real numbers a,b and positive integers m,n 

 

1) a
m 
&'(

n
 = a

m+n
   Ex: 3

2 
&')

3 
= 3

5 
 

2) (a
m
)

n
 = a

mn
   Ex: (4

2
)

3
 = 4

6
 

3) (ab)
m 

 = a
m
b

m
   *%+',)&-.

2
 = 3

2
4

2  
 

 

 

III. RU L ES: For any real number a, except a = 0 and integers m,n 

   1)
nm

n

m

a
a
a !"    Ex: 25

2

5

4
4

4 !" = 64 

   2. n
n

a
a 1

"!
  Ex: 

4

4

3

1
3 "! = 

81

1
 

   3. 
n

n a
a

"
!

1
  Ex: 2

2
6

6

1
"

!
= 36 

   4. n

nn

b
a

b
a

"#
$

%
&
'

(  or n

nnn

a
b

a
b

b
a

"#
$

%
&
'

(
"#

$

%
&
'

(
!

 

IV. Scientific Notation 

 .00008  =  8 * 10 5!   move right 

 2,340,000 = 2.34 * 10 6  move left 
 



!"#$%&''()*+,)-! ! ! ! ! ! "#$%&&&&&&&&&&&&&&&&&&&&&&&&&&&&&!
!
'($)*(+,-!
! ! ! ! ! ! ! ! ! ! ! !

.-!! 233232 83 nvvnvn !"      2.  266226 94 wrwrwr "!     

  

 

 

3.  237 yyy ## ! ! ! ! ! ! /-! 36 )(n  

 

 

 

5.  44 2)2( nn !       6.  )5)(3( 927 rttr "  

 

 

 

7.  24323 )3()4( acca "       8.  $
%

&
'
(

)
"$

%

&
'
(

)
"$

%

&
'
(

) 5

3

5

4

42

6

1

3

4

2

3 effefe    

 

 

 

9.  )16)(())(2(5 7223232 vrrrvvrv """     10.  )3()4()2()( 3223324 xnnxynxyn "!"   

   

 

 

11.  8342 )2()3( bb "       12.  6523464 )()( pnmnm      

 

 

 

13.  )3)(4()2)(3( 32442 yxxyxyyx !     14.  )2)(3()2)(7( 5456243 wvvwwvwv !    

  

 

 

Evaluate. Express each answer in both scientific and decimal notation. 

 

15.  24)103.2( *       16.   23)107.8( *     

 

 

  

17.  )108.4( 2* )109.6( 4*      18.  )107.3( 9* )107.8( 2*      

 

 

 

19. 0/12333403-3564      20.  06/2333403-333784    

  

 

 

 

 



!"#$!%!&'()*+,,-!.! ! ! ! ! ! "#$%&&&&&&&&&&&&&&&&&&&&&&&&&&&&&!
!
'($)*(+,-!.//0$%!12!3#4(#5*%!%60#*/!7%42-! ! ! ! ! ! ! ! !

8-!! 37 pp!        2.  
3

9

35

21

y
y

     !

 

3.  
4

8

9

12

my
m

!
! ! ! ! ! ! ! 9-!

32

43

)2(

)(14

x
x!

 

 

5.  
07

4

)6(

5

x
x

       6.  
59

39

18

6

tn
tn

!

!
 

 

7.  
)()(5

))((20
42

32

mv
vvm

!!

!!
      8.  

57

17

!

"

y

y

x
x

   

 

9.  
4

4

2

)3(
!

!

m
m

       10.  337 )( !yx      

 

11.  zyx 38

2

8

3 !

!

#
$

%
&
'

(
      12.  

6

35
!t
m

     

 

13.  
33

42

2

6
!!

!

x
x

       14.  
243

832

)(

)5)(3(
!!

!!

yx
xyyx

     

 

15.  )5( 425 tttt "!!       16.   
4

22 )8(

c
c !

    

  

17.  

4
5

!

#
$

%
&
'

(

n
       18.  

3

2

!

! #
$

%
&
'

(

r
x

     

 

19. 

1

6

2

4

12
!!

##
$

%
&&
'

(

x
x

       20.  

53

9

4

9

4
#
$

%
&
'

(
#
$

%
&
'

(
!

!

!

21.  

2

32

1
!

! ##
$

%
&&
'

(

ay
      22.  

3

22

6
##
$

%
&&
'

(

ay
     

 

23. 

42

2

1

8

1
!!

#
$

%
&
'

(
!#

$

%
&
'

(
      24.  

1

22

3

)(

!

! ##
$

%
&&
'

(

n
n

!

!
Evaluate. Express each answer in both scientific and decimal notation. 

 

25. 
4

8

106.1

104

)

)
       26.  

10

6

109

107.2

)

)
!

 



!"#$!%!&'()*!+! !!!!!!!!!!!!!! ! "#$%&&&&&&&&&&&&&&&&&&&&&&&!
! ! ! ! ! ! ! ! ! ! ! !
'()*!%#+,!-./*0+12!
!
!
32!45!6!78495!!!:8!! ! !!!!! 92!459!6!5!!!3845!6!38! ! ! ! 72!47;!6!<849;!!!38!
!
!
!
<2!45!6!:845!6!<8! ! ! :2!49=!!!384=9!!!7=!6!<8! ! ! >2!4#!!!3384#!6!:8!
!
!
!
?8!!49@!!!7849@9!6!@!!!<8  8)  47A!!!<84A!!!:8    9)  4<5!6!7845!!!?8 
 

 

 

3B8!!45!6!>8459!!!<5!6!78  11)  4:5!!!784<5!6!98    12)  47C!6!?84<C!6!:8 
 

 

 

13)  475!6!?845!6!:8   14)  4:5!!!9845!6!78    15)  47$9!!!?$!6!D84$!!!98! 
 

 

 

16)  4#!!!>84#!6!D8   17)  (x + 2)4959!!!75!6!98   18)  4#9!6!#!6!384#!!!38 
 

 

 

19)  (x ! 2)459!6!<5!6!<8  20)  49.!6!3847.!!!38    21)  4E!6!<847E!!!<8 
 

 

 

22)  (2n ! 3)4)9!!!9)!6!:  23)  4-!!!<8449-!6!78    24)  (3x + 1)4<59!!!95!638 
 

 

 

25)  4959!!!:5!6!984<5!!!78  26)  45!6!?845!6!:8    27)  4>5!!!?845!F!98 
 

 

 

28)  495!6!384<5!6!78   29)  475!6!<8475!!!<8    30)  4>5!!!33845!6!98 



FCC3  2 Day 2 wksht 3       Monomials 

 

Simplify. 
 

1. 3x + 2x + (-4x)     2. 4d
3
 ! d

3
 + 2d

3
 

 

 

3. 4ab
2
 ! 3ab

2
       4. 3x

2
 + 4 ! 3x

2
  

 

 

5. y
5
 "#$

7
      6. b

4
 "#%

3
 "#%

2
 

 

 

7. 8
6
 "#&

4
 "#'&

2
)
2
     8. (y

5
)
2
 

 

9. (3a)
4
       10. (x

2
y

2
)
2
(x

3
y

3
) 

  

 

11. !
"

#
$
%

&
!
"

#
$
%

&
' 4

2

32

9

8

4

3 xyyx     12. 

2

2

3

4

5

3
!
"

#
$
%

&
!
"

#
$
%

& cdfc  

 

 

13. (-4a)(a
2
)(-a

3
) + 3a

2
(a

4
)    14. 2(rk)

2
(5rt

2
) ! k(2rk)(2rt)

2 

 

 

15. (5a)(6a
2
b)(3ab

3
) + (4a

2
)(3b

3
)(2a

2
b)  16. (5mn

2
)(m

3
n)(-3p

2
) + (8np)(3mp)(m

3
n

2
) 

 

 

17. t
-2

t
4
       18. m

-8
m

3
  

 

 

19. 
3

8

4

12

x
x

      20. 
5

6

n
an

 

 

 

21. 
5

8

2

24

s
s'

      22. 
m

mn
3

6 2

 

 

 

23. 
4

7

x
xy

      24. 
11

8

12

48

a
a

 

 

 



25. 
5

3

28

4

z
z

      26. 
3

4

30

15

r
r!

 

 

 

27. 
6

4

60

12

b
b

      28. 
22

3

)(6

2

x
x!

 

 

 

29. 
22

56

4

16

cb
cb

      30. 
2

22

4

)(8
!

!

k
k

 

 

 

31. 
00

1

yx "
      32. 

123

73

3

27

tw
tw

!

!
 

 

 

33. 
45

25

5

15
!

!

sr
sr

      34. 
00

8

nm "
 

 

 

35. 
22

63

24

2

dc
dc!

      36.  
37

522

45

)()3(

dc
dc

!

!
 

 

 

37. 
7

95

20

20

ab
ba

      38. 
22

56

)2(

16

ts
ts

 

 

 

39. xy

xy

3

3 5"

      40. 
23

3

!x

x

s
s

 

 

 

41. (m
4
n

5
)
-2

      42. 36a
3
b

5
(12a

2
b

2
)
-1

 

 

 

43. 

1

1

!

! #
$

%
&
'

(

b
a

      44. 

1

21

!

! ##
$

%
&&
'

(

zy
x

 

 

45. 

2

2

4

2

3
!

##
$

%
&&
'

( !

y
y

      46. 

2

6

3

4

5
!

!

!

##
$

%
&&
'

(

y
y

 



!"#$%$&'"()*(+$,-$."()/'*01$23.$"04$!*55+'+0(+$/5$678"'+9$ $ $ $
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3/:;<+)+=$
$
>=$?:$!$@$A$BC-:$!$DDDDDDE$$$ $ $ B=$%@"B$F$B-GB$A$>BCDDDDDDF$BGBE$
$
$
%=$>BH%#$!$>IH#$A$DDDDDD$C-HB$!$IE$ $ $ -=$I"BG$!$>J"BGB$A$DDDDDD$C>$!$BGE$
$
."()/'$+"(K$;/<#0/:*"<=$
$

>E$$ 155 2
!a     2)  497 "x      3)  xyy 62 "  

 

 

4)  aax 568 !     5)  yxxy 22 4836 !     6)  632 6075 bccb "  

 

 

7)  ab4064!     8)  xy3681!      9)  tht 32
"  

 

 

10)  726 !p     11)  rsr 4881 "     12)  23 25 cc !  

 

 

13)  efe 12282 2
!    14)  22510 qq !     15)  xyxy "

2  

 

 

16)  223015 dccd "    17)  aba "
22      18)  22 36 rssr !  

 

 

19)  ll 92
!     20)  164 2

"d      21)  34 186 zz !  

 

 

22)  222 1620 qpp !    23)  606 4
!m      24)  23 147 aa "  

 

 

25)  234 1216 vwwv "    26)  4234 69 dcdc !     27)  2156 yy "  

 

 

28)  223 3530 yxyx "    29)  effe 116 2
!     30)  323 2520 rssr "  

 

 

31)  5234 1734 yxyx !    32)  323 10535 nmnm "     33)  6622 82 eded !  

 

 

34)  22 24 54c c! "    35)  2162 45 3x x! "     36)  2 332 16 2a a a" "  

 

 



!"#$%&$'"()*+,-.$/+"(),(0$12$&$'3456789:$;<$:76=/89:$

>?@$$"A$B$"#$B$CA$B$C#$

$

$

D?@$$EAD$B$DA#$B$>DA$B$F#$

$

$

$

F?@$$GH-$!$IH$!$%-$B$G$

$

$

$

%?@$$DAD#$B$GA#$!$A$!$F$

$

$

$

2?@$$%J$B$>D$B$JD$B$FJ$

$

$

$

G?@$$KDL$B$KL$!$>$!$K$

$

$

$

M?@$$D"($B$"N$B$GC($B$FCN$

$

$

$

E?@$$%+DO$!$E+O$!$F+$B$G$

$

$

$

I?@$PF$!$G$B$DP$!$FPD$

$

$

$

>Q?@$F"$!$2"D$!$GC$B$>Q"C$



!"#$%&$'(")*+),$$-.$!!"#$%&'()*!+,!"#$%&'()*$&(*"+(,-'.*/(*"+(&''0'1! ! !
! ! !  

-.!!/0!1!2/!1!0               2)  /01!3/!1!2                3) a
2
+ 5a + 6 !!! 

 

 

4)  /01!-4/!1!0-   5)  50!1!-0!5!1!06    6)  x0!7--5!1!03 
 

 

7)  508!95!1!:                         8)  501!95!7!-4               9)  x0!7-95!7!04 
 

 

10)  50!1!5!7!-0   11)  /0!!/!7;<              12)  y
2
 ! y - 2 

 

 

13)  50!!!5!7!04   14)  /0!1!;/!7!<    15)  -;!1!-</!1!/0 
 

 

16)  50!!!;5!7!03   17)  ;<!!!24/!1!/0    18)  275 2
!" aa  

 

 

19)  6114 2
!" xx    20)  252 2

!" yy     21)  145 2
"! aa  

 

 

22)  6197 2
"! xx    23)  152 2

"! xx     24)  4310 2
"! aa  

 

 

25)  22 81025 dcdc "!   26)  56335 2
"! aa     27)  22 101912 yxyx "!  

 

 

28)  210 2
"! aa    29)  3108 2

"! xx     30)  357912 2
"! xx  

 

 

31)  1432 2
"" aa    32)  27616 2

"" xx     33)  22 2512 yxyx ""  

 

 

34)  406 2
"" aa    35)  239 2

"" xx     36)  5188 2
"" yy  

 

 

37)  355312 2
"" xx    38)  22 21412 yxyx ""    39)  1544 2

"" aa  

 

 

40)  227310 xx ""     
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1)  92
!x     2)  14 2

!m      3)  9124 2
"" xx  

 

 

4)  42
!n     5)  4916 2

!c      6)  25204 2
"! xx  

 

 

7)  144242
"! xx    8)  100609 2

"" aa     9)  40081 2
!x  

 

 

10)  483 2
!a     11)  10x

3
 - 80     12)  2712 2

!w  

 

 

13)  962
"" xx    14)  22536 2

!s     15)  64162
"! xx  

 

 

16)  492
!d     17)  2899 2

!y                18)  9100 2
!a  

 

 

19)  nn 205 2
!     20)  1692

!d      21)  1212
!x  

 

 

22)  495616 2
"" nn    23)  169262

"" aa     24)  649 2
!d  

 

 

25)  11449 2
"! aa    26)  8x

6
 - 1     27)  225604 2

"! xx  

 

 

28)  812
!y     29)  1256 2

!a      30)  dd 502 3
!  

 

 

31)  64 y
3
 + 27              32)  36122

"! xx     33)  mm 3250 3
!  

 

 

34)  81182
"! xx    35)  817216 2

"! xx     36)  144242
"" xx  

 

 

37)  xxx 200402 23
""   38)  1816 2

"" xx     39)  225302
"" xx  

 

 

40)  2569 2
!r     41)  m

3
 + 125     42)  x

3
 - 27 

 

 

43)  93025 2
"! xx    44)  4009 2

!x      45)  258064 2
"" xx  

 

 



!"#$%&'(')("&*+'(,-........................................&

&

/+0&1-&&!2345&6+78#"9*:&5"+7897(&;<&

&
!"#$%&'($%)*%+",)*(%,*-./$)$/011%

%

234%%5678%96%!%72%

%

%

734%%7:;5%%<%59,7%

%

%

=34%29>5%8%=>7%!%2?%

%

%
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%

%
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%

%
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%

%
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%

%
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%

%
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%

%
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%

2234%>7@%8%=>@%!%2:%

%

%

2734%7>2:%!%7>9%<%C:%
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FCC3 day 7    Name_______________________ 

Division Worksheet #9     Long Division with Polynomials 

 

Simplify. 
 

1. (-30x
3
y + 12x

2
y

2
 ! 18x

2
y) ! (-6x

2
y)  2. (2x

2
 + 3x ! 4) ! (x ! 2)  

 

 

 

 

 

 

 

3. (4x
2
 ! 2x + 6)(2x ! 3)

-1
    4. (x

4
 ! 3x

3
 + 5x ! 6) ! (x + 2) 

 

 

 

 

 

 

 

5. (6x
2
 ! x ! 7) ! (3x + 1)    6. (2x

3
 + 4x ! 6) ! (x + 3) 

 

 

 

 

 

 

 

7. (4x
3
 ! 8x

2
 + 3x ! 8) ! (2x ! 1)    8. (x

4
 ! 2x

3
 + 6x

2
 !8x + 10) ! (x + 2) 

 

 



Day 7:  Practice #10          Division using synthetic division. 

1. (3y
3
 + 2y

2
 ! 32y + 2) / (y ! 3) 

2. (2b
3
 + b

2
 ! 2b + 3) / (b + 1) 

3. (2c
3
 ! 3c

2
 + 3c ! 4) / (c ! 2) 

4. (3x
3
 ! 2x

2
 + 2x ! 1) / (x ! 1) 

5. (t
4
 ! 2t

3
 + t

2
 ! 3t + 2) / (t ! 2) 

6. (3r
4
 ! 6r

3
 ! 2r

2
 + r ! 6) / (r + 1) 

7. (z
4
 ! 3z

3
 ! z

2
 ! 11z ! 4) / (z ! 4) 

8. (2b
3
 ! 11b

2
 + 12b + 9) / (b ! 3) 

9. (6s
3
 ! 19s

2
 + s + 6) / (s ! 3) 

10. (x
3
 + 2x

2
 ! 5x ! 6) / (x ! 2) 

11. (x
3
 + 3x

2
 ! 7x + 1) / (x ! 1) 

12. (n
4
 ! 8n

3
 + 54n + 105) / (n ! 5) 

13. (2x
4
 ! 5x

3
 + 2x ! 3) / (x ! 1) 

14. (z
5
 ! 6z

3
 + 4x

2
 ! 3) / (z ! 2) 

15. (y
4
 + 3y

3
 + y ! 1) / (y + 3) 

16. (4s
4
 ! 5s

2
 + 2s + 3) / (2s ! 1) 

17. (2x
3
 ! 3x

2
 ! 8x + 4) / (2x + 1) 

18. (4x
4
 ! 5x

2
 ! 8x ! 10) / (2x ! 3) 

19. (6j
3
 ! 28j

2
 + 19j + 3) / (3j ! 2) 

20. (y
5
 ! 3y

2
 ! 20) / (y ! 2) 
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Unit 4  Day 8 Homework Practice #11 

Determine whether the function is a polynomial.  If it is, write it in standard form, 

then classify it based on the number of terms and its degree. 

1. 12 ! 5x
2
                                                2.  3x

3
 ! 2x

4
 + x

5 

3. 
x
2

+ x ! 3                                               4.  !x
3
 + 2x

2
 - 6x  - 5  

 

Fill in the chart describing the end behavior. 

      function           As   x !"#      As x "#  

5.  f(x) = -5x
3
 + 2x -1   

6.  f(x) =  2x
4
 ! 3x

2
 -6   

7. f(x) = -3x
2
 ! x

 
+3   

8. f(x) =  2x
3
 + 4   

9. f(x) =  -x
2
 + 4x -9   

10. f(x) = -3x
4
 + 2x

3
 !x

2
   

11. f(x) =  4 ! x
5
   

12. f(x) = 2 + 3x ! x
2 

  

13. f(x) =  -2x + 4   

 

Name the real zeros for each function. Include multiplicity where appropriate. 

14. f(x) = x
3
 - 2x

2
 - 9x +18                             15.  f(x) =   x

4
 + 2x

2
 -24 

16. f(x) = x
3
 +7x

2
 - 4x- 28                               17. f(x) = x

3
 -3x

2
 +4x - 12 

 18. f(x) = -3(x+2)
2
 (x-1)                                 19. f(x) =  - 5x

2 
(x+4) (x+1)          

 

Use graph paper and sketch each of the functions 14 through 19.                 



!"#$%&$$'()*$+(,-.(/01,2&$3((425$6174()25$8*)(2$

$

3*/10.9*)$:;*()*/&$$<=$1$>(,-.(/01,$+?@A$02$90B09*9$C-$@$!$15$4;*.$4;*$)*/10.9*)$D$+?1AE$

$

FA$$G@1/>,*&$$<=$+?@A$D$H@I$!$@J$!$I@$K$FL$02$90B09*9$C-$?@KMA5$4;*.$4;*$)*/10.9*)$02$+%NMAE$$60.9$$

$$$$$+?NMA$O20.P$2-.4;*407$90B020(.E$

$

NM$ H$ NF$ L$ L$ NI$ FL$

$

$

$ $ $ $ $ $ $

$ +?NMA$

$

QOC2404O40.P$$!M$=()$@$R0,,$P0B*$4;*$21/*$)*2O,4S$

$

MA$$<=$=?@A$D$M@J$!$T@M$K$I@$!$U5$=0.9$=?HA$O20.P$90B020(.$1.9$2OC2404O40(.E$

$

$

6174()$:;*()*/&$$"$>(,-.(/01,$+?@A$;12$1$=174()$@$!$1$0=$1.9$(.,-$0=$+?1A$D$LE$

$

HA$$<2$@$!$M$1$=174()$(=$=?@A$D$@J$!$J@H$K$I@M$K$J@$!$FMV$#GQ$()$WXV$

$

M$ F$ NJ$ I$ J$ NFM$

$

$

$

X3$

60.9$=?MA5$0=$04$*YO1,2$Z*)(5$4;*.$@$!$M$02$1$=174()S$

$

JA$$60.9$1,,$4;*$=174()2$(=$=?@A$D$M@H$K$FF@M$K$FT@$K$%$P0B*.$4;14$=?NHA$D$LE$$?[[/*1.2$4;14$@$K$H$02$1$=174()A$

$

$

$

IA$$\0B*.$$4;14$@$!$M$02$1$=174()5$=0.02;$=174()0.P$=?@A$D$H@H$K$FJ@M$!$MT@$!$MJ$7(/>,*4*,-E$

$

$

!

"#$%#$&!'()*+!

$

8*)(2$1)*$2(,O40(.2$4($4;*$*YO140(.5$1,2($].(R.$12$)((42E$$^;*.$4;*$=O.740(.$02$P)1>;*95$4;*$Z*)(2$(=$4;*$=O.740(.$

R0,,$C*$4;*$@N0.4*)7*>42$(=$4;*$P)1>;E$

$

FA$$\0B*.$4;14$M$02$1$Z*)($(=$=?@A$D$@H$!$M@M$!$%@$K$FT$$$$$$60.9$1,,$(4;*)$Z*)(2E$

M$ F$ NM$ N%$ FT$

$ $ $M$ $L$ NFT$

$

$ $ L$ N%$ $$$$L$ $ $ @M$!$%$D$L$

$$$$$$$$$$F$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$@M$D$%$

$ $ $ $ $ $ $ @$D$H5$NH$

$

$



!

"#!!$%&'(!)*'(+!,-.,!
"

/
! *0!.!1%%,!%2!234#!5!"46!!!74"!!!/64!!!78!

!

!

!

!

6#!!$%&'(!93:#!5!:6!;!:!;!/<=!*2!!>"!*0!.!1%%,8!

!

!

!

!

?@+A.4(+,.&!B-(%1(4!%2!C&)(D1.E!!F'(1G!9%&G+%4*.&!(H@.,*%+!I*,-!A()1((!)1(.,(1!,-.+!J(1%!-.0!.,!&(.0,!%+(!1%%,!*+!

,-(!0(,!%2!K%49&(:!+@4D(10!3*+K&@A(0!1(.&!+@4D(10#8!

!

B-(1(2%1(=!.!9%&G+%4*.&!(H@.,*%+!%2!,-(!2%14!L3:#!5!<!%2!A()1((!+=!-.0!(:.K,&G!+!1%%,08!

M!%2!0%&@,*%+0!5!A()1((!%2!,-(!9%&G+%4*.&!

!

F'(1G!9%&G+%4*.&!%2!NOO!A()1((!3I*,-!1(.&!K%(22*K*(+,0#!-.0!.,!&(.0,!%+(!PFCQ!1%%,!

!

F:8!!:6!;!R:"!;!R:!5!<!!2*+A!!6!0%&@,*%+0!! F:8!!:R!!!/<:"!;!S!5!<!!!2*+A!R!0%&@,*%+0!

!

!

!

!

T*4.)*+.1G!1%%,0!%KK@1!*+!UNVWXYCBF!LCZP$!3*2!9%&G+%4*.&!K%(22*K*(+,0!.1(!1(.&!+@4D(10#!

F:8!!Z2!"!;!6*!*0!.!1%%,=!,-(+!0%!*0!"!!!6*!

!

!

TT[@&,*9&*K*,GE!!-%I!4.+G!,*4(0!.!0%&@,*%+!1(9(.,08!

F:8!!:"3:!!!R#3:!!!R#3:!!!R#!5!<!!!!$%&@,*%+0E!!\<34@&,*9&*K*,G!%2!"#=!R34@&,*9&*K*,G!%2!6#]!

!

!

!

^PZBZVY!CV!F_XCBZNV!YZ`FV!BaF!bFPN$E!X0(!1(.&!M!0%&@,*%+0!,%!I1*,(!2.K,%10=!,-(+!@0(!,-(!*4.)*+.1G!

0%&@,*%+!,%!I1*,(!.+%,-(1!2.K,%1!@0*+)!,-(!0@4c91%A@K,!1@&(=!,-(!4@&,*9&G!2.K,%108!

!

!

/8#!!?*+A!.!K@D*K!(H@.,*%+!I*,-!*+,()1.&!K%(22*K*(+,0!,-.,!-.0!"!.+A!6!!!*!.0!1%%,08!

!

!

!

!

!

"8#!!Y*'(+!\R=!>/=!6*]!I1*,(!.+!(H@.,*%+!I*,-!*+,()1.&!K%(22*K*(+,08!

!

!

!

!

!



!"#$%$!$&'()*'+,$-+"./0.)$123$

4'+$)".5$6'7#8'(0"79$:5'*$5'*$/'$;08<$;=>?@$A:08B$$"C@$:#8/5)/0.$:AD:/0/A/0'8$$"8<$$DC@$:#8/5)/0.$<0E0:0'8F$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

2C@$;=G@$H$$?G
?
$I$JG

3
$>KG$I$2$$$"C@$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$DC@$

$

$

3C@$;=G@$H$>JG
J
$>?G

3
$!$K$$$$$$$$$"C@$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$DC@$

$

$$$$

?C@$$L:$=GI3@$"$;"./'+$';$G
J
$!$JG

?
$I$KG

3
$I$JG$>23M$$N5'*$*'+,$/'$OA:/0;#$#'A+$"8:*)+C$

$

JC@$$L:$=G$>$?@$$"$;"./'+$';$3G
?
$I$22G

3
$I$2PG$I$%M$$N5'*$*'+,$/'$OA:/0;#$#'A+$"8:*)+C$

$

KC@$4"./'+$;=G@$H$%G
?
$I$QG

3
$!$?G$0;$#'A$,8'*$=GI2@$0:$"$;"./'+C$

$

QC@$$4"./'+$;=G@$H$G
?
$>3G

3
$!%G$I$2P$0;$#'A$,8'*$=GI?@$0:$"$;"./'+C$

$

RC@$$4"./'+$#$H$G
?
$>JG

3
$>?G$I2P$0;$#'A$,8'*$/5"/$=GI3@$0:$"$;"./'+C$

$

PC@$NSTUV$$G
?
$I$JG

3
$!$KG$$H$W$.'(67)/)7#C$

$

%C@$$NSTUV$$$G
J
$I$RG

3
$>2P$H$W$.'(67)/)7#C$$

$

2WC@$T0:/$"77$X)+':$"8<$(A7/0670.0/0):$;'+$#$H$3G$=GI?@
3
=JG$!$2@$

$

22C@$$Y+0/)$"$.AD0.$)ZA"/0'8$5"E08B$X)+':$39$
4

3
$"8<$>2C$

$

23C@$Y+0/)$/5)$ZA"+/0.$)ZA"/0'8$5"E08B$X)+':$$3!$$"8<$$?>!$C$

$

2?C@$$Y+0/)$/5)$.AD0.$)ZA"/0'8$5"E08B$X)+':$$
3

2!
$$$"8<$3$I$?!$$

$

2JC@$$NSTUV$$$G
?
$>$JG

3
$I$QG$!$J$H$W$B0E)8$/5"/$2$I$!$$0:$"$+''/C$

$$

$

2KC@$$NSTUV$$$G
J
$I$G

?
$I$QG

3
$!$2JG$!$3W$H$W$,8'*08B$$>2$!$?!$"$0:$"$+''/C$

$

$

!

!"#$%&#'

"#!!$%&'(!)!&*+!!!!!!!!!!*#!!$%&'(!)!&',-!!!!!!!!!!'#!!./0!123!!"#""""""""""$%"&'(")*+"!"#!!!!!!!!!,#!!'%45"(%'4&"(!!!!!!!!!

-#!!%45'(%4&*(%4&'(!!!!6#!!%4&'(*%45*(!!!!!!!!!!!!7#!4!)!80!&,0!"!!!!!!!!!!+#!!4!)!9 2 0!9':!!!!!!!"8#!!80!;0!&'!<:=>!3?@=#!/$!*!!!!!!!

""#!A4'!,!64*!,!,4!5!-!)!8!!!!!!!!!!"*#!!4A!&-4'!5!"A4*!&*A4!5!A8!)!8!!!!!!!!!!!!!!!!!!!"'#!!'4'!,!"84*!5!'"4!5!*-!)!8!

"A#!!*0!"!5!:!0!"&!:!!!!!!!!!!!!!!!!!!!!",#!!!&"!,!':!0!&"!5!':!0!*!0!&"!!!!!!!!!!!!!



Unit 4 Day 10 Notes       Graphing Polynomial Functions 

 

1. To graph a polynomial function: 

a. Find the zeros of the function.  Remember zeros = x-intercepts so graph these points on 

the x-axis. 

b. Find the y-intercept 

c. Determine the end behavior of the function based on the degree and the leading 

coefficient. 

d. Using the end behavior and the intercepts to make a smooth curve. 

 

Examples:  Graph each function. 

 

     1.  y = -2(x
2
 ! 9)(x + 4)     2.  y = (x

2
 ! 4)(x + 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     3.  y = -1(x
2
 ! 25)(x

2
 ! 4)     4. y = 1/4(x + 2)(x ! 1)

2
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   5.  y = 1/5(x ! 3)
2
(x + 1)

2
    6.  y = (x + 1)

3
(x ! 4)  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.  y = x(x ! 1)(x + 5)     8.   y =  x
2
(x + 4)(x ! 3) 

 
 

 

"#$%&'%(&'&)*+%$,-',.'%(&'/#+0('1&2,3'$-'4%+-5+#5'.,#67'8&'4*#&'%,'.$-5'9+:7 



FCC3:  day 9                   Find the equation of the function shown:                         

L eave the answer in factored form. !"#$%&'()%&*+&,-./&*0%&1&#&1&2#3(%45 
 

1. ___________________________   2. ___________________________ 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. ___________________________   4. ___________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.  Write the equation of the polynomial with zeros at 3, -4, and 1 through the point (-1,-6). 

 

6.  Write the equation of the polynomial with zeros at -3, -1(mult of 2), and 2 through 

     the point (0, -12). 

 

7.  Write the equation of the polynomial with zeros at 1 (mult of 2), -5, and -3(mult of 2) through  

     the point (-1,-5) 

 

Answers:!"#!$!%!&"'(!)!*+'(!&!,+'(!&!,+!!!!!!!!!!!!!!!!,#!$!%!&-./'(!)!"+'(!)!"+'(!&!*+!
*#!$!%!"."0'(!)!1+'(!&!"+'(!)!"+'(!&!-+!!!!!!!!!!!!!!!!-#!$!%!,.-/'(!)!-+'(!)!,+'(!)!,+!

1#!$!%!&".-'(!&!*+'(!)!-+'(!&!"+!!!!!!!!!!!!!!!!!!!!!!!!!!!2#!$!%!,'(!)!*+'(!)!"+'!(!)!"+'(!&!,+!

3#!$!%!&1.2-'(!&!"+'(!&!"+'(!)!1+'(!)!*+'(!)!*+ 

!" #"!!"

!!$"

""%$&"!!#'"

!" #"!!"

!!$"

""%$&"!!#'"

(-3, 2) 

%$&"#'"

!" #"!!"

""!!"

""

%#&"('"



F C C#  Unit 4    Polynomial Functions Review#1 
 

1. Find a polynomial equation having roots !2 and 3 + i. 
 

2. Divide x
4
 ! 3x

3
 + 18x

2
 ! 12x + 16 by x ! 3 using long division.   

 

3. Find all zeros for p(x) = 2x
4
 + 3x

3
 + 6x

2
 + 12x ! 8 if 2i is a zero. 

 

4. One root of 2x
3
 ! 10x

2
 + 9x ! 4 = 0 is 4.  Find the other roots. 

 

5. If 3 + 2i is a zero of a polynomial, what has to be another zero? 

 

6. Describe the end behavior of each: (a) f(x) = x
5
 ! x

3
 ! x

2
 + x + 2;  (b) h(x) = !x

4
 ! 9x

2
 

 

7. Approximate to the nearest tenth the real zeros of f(x) = x
3
 ! 6x

2
 + 8x ! 2.  (Use a calculator) 

 

8. For y = x(x + 3)(x ! 1)
2
, determine the zeros and their multiplicity. 

 

9. Write a polynomial function with zeros 1 and 2 (of multiplicity 3) in factored form. 

 

10. Determine if the degree of the functions below is even or odd.  How many real zeros does each have? 

 

a)        b)        c)  

 

 

 

 

 

 

 

 

11. Use synthetic division to find f(!2) if f(x) = 4x
5
 + 10x

4
 ! 11x

3
 ! 22x

2
 + 20x + 10. 

 

12. Factor:  2x
3
 + 15x

2
 ! 14x ! 48  if (x ! 2) is a factor. 

 

                   

 

                                                                                            

 

 

 

 

 

 

 

 

 

    

 

 

  

13. Write the following equation of the graph. 

 

        

       

       

 

      Put in factored form. _____________________ 

 

1 2 !1 

(1, -20) 



 Sketch each of the following graphs: 
 
 
 14.      f(x) = (x-4)

3
                                                         15,  f(x) = -2x

3
 +4                      

 
 
 
 
 16.    y = -2(x+3)(x-3)(x+4)                                           17.  Y = (x-3)

2
 (x+1)

2
 

 

 

      

           

K E Y : 

 

1)  x
3
 ! 4x

2
 ! 2x + 20 = 0     2)  x

3
 ! 5x

2
 + 3x ! 3 R 7 3)  { ! , !2, "2i }  4)  { ! " !i } 5)  3 ! 2i 

 

6)  (a) low to high     (b) low to low    7)  0.3, 1.5, 4.2      8)  {0, !3, 1 (DR) }  9)  y = (x ! 1)(x ! 2)
3
  

 

10)  (a) even, none  (b) odd, 3 (c) odd, 3    11)  f(!2) = 2  12)  (x ! 2)(2x + 3)(x + 8)    

 

13.) y = (-1/2)(x + 4)(x + 1)
2
(x ! 3) 

 

Graphs 14-17 done in class 

 

 

   



Review #2 for test on Polynomials      Name_______________________ 

 

I . Perform the indicated operations and put all final answers in simplest form.  
 

1.  

02

4

1

3

2
!
"

#
$
%

&'!
"

#
$
%

& '
'

    2.  
( )

351

214

4

3

yx
yx
''

'''
   3.   k

k

23

32

4

4
'

*

 

 

 

 

 

 

 

 

4.  ( ) 1323 22 '* + xx
    5.  Solve for x:   ( )

2

32

b
bbb

x
x ,+  

 

 

 

 

 

 

II.  6.  Express answers in scientific notation:   a)   ( )( )35

6

105102

103
'

'

xx
x

  b)   (4    x      10
3
)(3.2    x   10

-7
) 

 

 

 

 

 

 

 

I I I .  M ultiply. 

7.   ( )323 'x        8.   ( )55ba *  

 

 

 

 

 

 

 

 

 

I V .  Use Synthetic Division:     Use Long Division: 

9.  ( ) ( )22052 24 *-'' xxx      10.  ( )( ) 13 3210308
''*' xxx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11.   ! "22228235 4)43228( yxyxyxyx #$##  

 

 

 

 

 

 

 

 

12.  Use synthetic division:  (6x3  -  28x2  +  19x  +3 ) (3x - 2)-1 
 

 

 

 

 

 

 

 

 

 
V .  Factor the following completely! 
13.  4y

2a
  +  11y

a
  -  3    14.  y

3n
  - 1   15.  16x

3 
   +   2 

 

 

 

 

 

16.  x
2n

    -  49     17.  n
4
  - 5n

2
  + 4  18.  n

2
m  + 3n

2
   -  9m    -  27 

 

 

 

 

 

19.  216a
3
   -   125b

6
    20.  6y

4
  -  2y

2
  -  4  21.  a

6n
  -2a

3n
   -15 

 

 

 

 

 

22.  2a
4k

   -   162    23.  54  -  9k  -  3k
2
  24.  8y

4
   +   50x

4
 

 

 

 

 

 

 

25.  12x
2
   -  68x   +  40   26.  90n

2
   -    160  27.  16  -   10c   +  c

2 

 

 

 

 

 

28.   64   +   x
6
     29.  -x

2
  +  2x  -  1  30.  15x

2
   - 14xy   -  8y

2
 

 




