Mastery Checklist

Polynomials

In order to prove Mastery for this concept you must be able complete the following all by yourself. No
help from Notes, Partners or Teacher. Use all other problems to practice and test yourself with the
following:

<« Complete #11 on “LT: 3A Factored Equation to Graph”

&-Complete one Level* problem & the Level ** problem “LT:3A From Graph to Factored
Form”

Complete 4 problems from between 40 -60 on “Worksheet 12 General Factoring Problems’
Complete 2 Level ** problems from “Remainder Theorem”

Complete 2 Level ** problems from “Fundamental Theorem of Algebra”

Create a Mind Map from the concepts of a Polynomial
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Sketch the graph of each function.

7. f(x) = (x + D)(x = 2)(x — 4)

8. fx)=-(x+3)x+2)x-1)

9. f(x) =-x(x + 5)%(x + 3)

*$10. f(x) = x*-3x*x*+3x>

*%11. f(x) = -x>+4x*-4x°

12. fx)=x*(x- 1’2 +x)

LT: 3A Factored Equation to Graph



LT: 3A Factored Equation to Graph
Sketch the graph of each function.

7. ) =x+1)(x-2)x—-4)

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

A

9. f{x)=-x(x + 5)*(x +3)

**10. f(x) = x>-3x*-x"+3x

y = x*(x-3)(x-1)(x+1)

**11. f(x) = -x’>+4x*-4x°
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12. f(x)=x*(x~1)*2 +x)
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LT: 3A From Graph — to — Factored Form

Level # . ‘
Write the equation for each polynomial graph shown. i 4 i
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Sketch the graph of the equation with a double root at —2, a single root at 5, a triple root at 0 and a double root
at 2. Assume the leading coefficient is negative. Write the equation of the function that describes the graph.

Equation:

LENVEL *** i
After factoring, sketch the graph of the equation y = -x*+2x°-x




LT: 3A From Graph — to — Factored Form

Revel *
Write the equation for each polynomial graph shown. | & S |
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3.y = -(x+7)(x+3)*(x-4)*(x-6)(x-8) 4.y = (x+4)(x+1)*(x-2)(x-4)
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5.y = -(x+6)"(x+3)"(x-1)(x-4)"(x-7) 6.y = x(x+8)(x-5)"(x-8)
LEVE]L 1 :

Sketch the graph of the equation with a double root at —2, a single root at 5, a triple root at 0 and a double root

at 2. Assume the leading coefficient is negative. Write the equation of thg function that describes the graph.
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Worksheet #12—General Factoring Problems

Completely factor each of the following.

(1
“
@)
(10)
(13)
(16)
19
(22)
(25)
(28)
(€19}
(34)
(37
(40)
(43)
(46)
(49)
(52)
(55)

(58)

z’ +z )
422 -9 )
4y* — 12y +9 ®)
—‘2ag/2+2czac2 (11)
z? —az — 24’ (14)
473 42’ + 2 (17)
—6xy3+3w2y2+3m3y (20)
> —r=6 (23)
2 ~5z—14 (26)
2bx+ax—2b—a 29)
2y% — 13y + 20 32)
2z — 923 + 922 (35)
2% +3zx—2 (38)
(x+1)2 -2 41)
z* — 81 (44)
12¢* — 72%¢y? + o* “7)
422 +4zx—-a®+1 (50)
2l +zx -1 (53)
a’z+2az+z (56)

a’*—(y-1)°

(59)
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3z2—6z-9
49 —dzy+2°

6z —1022+4zx

622 —-21z+9
2 +4z+4
622 +52—6
Tz> —232+6
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(6)
)
(12)
(15)
(18)
@D
24
27
(30)
(33)
(36)
(39)
42)
(45)
43)
D
(54)
(57

(60)

-6z +9

3ay? - 12azy + 12aa?
292 ey

40> —4a-3

—9z3y* —3x2y4+614y3
4z° -4z +1

4z* - 1222 +9

202y — 8y 3w +12
3622y +42zy — 30y
3w5A— -2z

zyt -2z’ 4+

—4b% +3ab+ o’

4abx+8bxr—12ax— 24z

8]
s
-y —y+6
222 -2z -4

2azx+2z+3a+3
g 2
—y*—2y+a*+4x+3

54a* — 16a




Answers: (1) z (z+1) 2 3(x+1)(x-3) G) (z-3)° @ (2z-3) (2z+3)
G (z-2y)° ©) 3a(2z-y) D (2y-3)° ® 2z (3z—2)(z—1)
@) —(z-y) (e+2y) 10) 2a(z—y) (z+y) (A1) 3(z-3)(2z-1) (12) (2a+1) (2a-3)
(13) (x-2a) (z+a) (14) (z+2) (15) 32%y® (2% —y—3ay) (16) z(2z—1)?
AD: Bz =2) @r+3) a8y (2¢—1)* (19 3zy (z—y) (z+2y) @0) (T2=2) (& -3
Q) @28=3 4 @ (3-3) (x+2) (@) %(2x—3)(z—|—2) Q4 (2y-3)(z-2) (z+2)

@25) (z—7)(z+2) @26 —(z—2)(z+5) 27) 6y (2z—-1)Bz+5) (28) (z—1) (a+2b)

29 (x-1) (x+1) (3z°+2) B0) z(z—1)(z+1) 32°+2) Bl (y—4) (2y-5)

(2) (z-y-2)(E+y+2) 33 z(y-1°@+1)’ 34 2* (2-3) 22-3)

(35) i(?a—f—l)(aﬁ»l) (36) (a—1b) (a+4b) G (2z-1) (z+2) (38 (z+y) (z—y)

(39 4z (a+2) (b-3) (40) (z+1-y) (z+1+y) @) (z-3) (z*+3z+9)

@) (2z-1) (422 +2z+1) @3) (z-3)(z+3) (z*+9) (44) % (x—2) (z-5)

45 2(@y+2) (y—3) @6) (z—2y) (z+2y) (2* -3y @7 3z (2 —2z-5)
1 2

49 -@W-2E+3) @) (2s+l-a)Qz¥l+a 6O :(@-2° 6D 2(=+1)(=-2)
62 2z-1)(z+1) (3) @+1-y) (@+1+y) GH (2z+3)@@+1) G5 z(a+1)
(56) (x%—2) (x%+3) G (z-y+1) (x+y+3) 68 (a—y—1) (a—y+1)

(59) (z-2) (z+2) (22° - 5) (60) 2a (3a—2) (9a®+6a+4)



Remainder Theorem(Long Division) ( LT: 3C)

Level *: Decide if the following are factors of the given
polynomial.

1) f(x)= x3 + 8x? — 20x; x-2

- 2) f(x)=x3+3x% — 5x — 4; x+4
3) f(x)=3x5+5x*+x+5x+2
4) f(x)=x3+3x%2—-7x—21;x+3
S5) )= —3xf a3 x* 41

Level **: Decide if the following is a factor of the given
polynomial. If it is find all the other factors.

1) fx)=x3+2x2-x-2x—1

2) f(x)=2x3-5x2—28x+15;x—5
3) f(x)=3x3+10x2—x—-12;x+3
4) fx)=x>—6x*+11x—6;x—2
5)  f(x)=2x3 +7x? +53x — 28;2x + 1

Level ***: Use the factors from 1 through 3 above and to graph
the polynomial.

Lone\*¥ ¢

D) Crede Yo &ee x-\ is a fockor Kyt
Y= O yaty-1-2

(W)= \xa-1-2=0 ox-l e 0 Sactor of §x)
focror ais
Maaiagt "
X\ )x:+ax_l_1—>< -2 x4 Bx A Q/x\l
b e QX 408 5
facxor® B-¥ XUTQ‘\'\()‘*’L) Qxt
-3x*43y (%) (x40
S e Foﬁu«r @«

-ax + 2
(o]
£6)= (- D (x+DxA) € factoredh  Sorm

2) Crask. %o See & x-5 s afockor
£(8)= AR 6()-28(GINS
£(5)=Q50-136-40+ 1S :
$(6)=865 - :265 [$) . x-5 isa fackor of £x)

R*3 &y 3o
><—‘5)Z‘L5 SxT-ABx S 2 OxPrEx-3 -ox™

Ao b Exrox-x -3 GCX
5xi—&8y ) Qx(x\'b) l(**"b)
ey 908 i ) %~
-2%x+\5 %uvs@*&)
5 ok

(o]
)= (x-B)(xx2)E%-)  Sactored form

2) et Yo 2ok w33 1 a focxo
D)= 237+ Y- )2
LE»)= -8\ 140 +3-\
fe3=-93192> =0 Lox+3 is 0 Mot of £(x)

y%x_ir_i_ D 3K XY —12x?
b 3x HOX - X~ 12

Dx LT‘{X—,%" Y ‘(x/-\3x

= 2y *ﬁx X(Bxtd)- 1Bx+9)
v foxe (Bx3)(x-1)
gk,

L/(vai_\-niz
P'd“:{} '?(%):6(4—?))(_)(—')\3))‘""‘)

0

Lovel ¥2
The Romoindor Thenrern Sous Yok & %X-Q 1o

Jrwa F(0) = Rernamnokex.

cvicud o §(x)

) x-&=%X-Q 0= &

L= x3x %xl A0%
Sl)-§&)= &%+ B8(A)*-R0G)
LE)= © ¥y22-4HO

£(@)= 40-40=0 :
$£(2)=0 =Rermaind . %-& o afoctor of NED)
&\) Xyl Ay
$6)=x3+2x-5%-4 i
LE=ED 4 3DE=SEDTH .I
£-4)= -6+ 300)+80-9 |
feD=-e4+ 4R +16
P()= 64464 =0 o4 X+Y4 is 0fackor of $08)
3) X+2zx-QA  OQ=-a
£60= 2xC+Ex1 %4 S
S35 EN T+ ) + 5
£ (-7 -32+20-*S
£ %‘&%: -34+85= 5! . %43 1S ner afockov ot £

) ¥*”>—x—o\ a=-3
£6= x2 ¥Bx- 7% -\
)= Cay+ 3¢ -2 -2l

2)=-27127 +8] -2\
i%‘b): 0+0=0 . x43 (5 a Sacyor of £(x)

9 x™#xa Snce s poved T win howe fo use

lonay auEion
G
Zoxr\)x3-3x*tx -3
e - eodex b X\ s afoecvor of
-3y"t0-3 LR

13x%40 1D
o

4) erack Yo ez it x-2is a Sackor of 30
£@=(aP- @Y +\ @) -6
D=8 -a4+39-&

£8)= 30-30=0 xR s 0 fode  of £(x)

L_oYydd ——— ;
x-2J) %X Gyl - x"_q)q-3 3l
—x31ax ¥ - %43 A
NIV, % (%-2)-1(%-5) e
+4x"+Bx (=30 i
S ¥ 0 :
t3vwib 200 = -a)x-3)(x - \) |

(o}

8) Uhacle Yo Sce 15 %\ (s . factor ot £4) &
——  x%3xtag 48

e [y 550 2 hl e
SNN\C“DQ not  factoraol-L
tox” 56 2xr|
Sy HACYOY
Levek * % % i % 4,3Xa><—|)
\)Kﬂ:(x \Xxll\ﬁ“*b\ (‘) 9\(.\ 9> u \X'g'io x*x{_'c, i ,gx—’? I
foy=-T ; X<V,
e (aﬂ(o ﬂ(—oﬂ - Te)
Ss)z 068

Pk

£0)- G)5)B)
9@4’- e

(9,(5)






Fundamental Theorem of Algebra: Imaginary and Irrational Root Theorems
Level *

6. State the Fundamental Theorem of Algebra:

A polynomial function with rational coefficients has the follow zeros. Find all additional zeros.

P -5, i B lef s

B e s i 10) 2, -2+ 10

e L TR AN 2T 1~ tal

Level **

Write a polynomial function of least degree with integral coefficients that has the given zeros.

15) 0, 2, V3 16) -5, 3

17) -1, 2i 18) 2i, ~2i, 2+2i

19) -2i, 2+2V2 20) V6, ~3+/5

Critical thinking questions:

21) Write a polynomial function of fifth degree

22) True or False: A polynomial function of third
with integral coefficients that has 2i as a zero.

degree with integral coefficients can have 2
and 21 as zeros.




6. The Polynomial of Degree “n” will have “n” complex roots.

A polynomial function with rational coefficients has the follow zeros. Find all additional zeros.

7 -5, i 8) -1+4 s
g -1~ -5
9) -3+/5, i 10) 2, -2+~10
-3 - \g i D - \'1—6

12 2~2 1-2 1%

{01 35 24 V8
b 24+2i

Write a polynomial function of least degree with integral coefficients that has the given zeros.

16) =5, 3

fO=x>+5x*-3x~-15

15) 0, 2. V3

= 2 - 32 6x

17 -1, 2i 18) 2i, —2i, 2+2i
f)=x'+x*+4x+4 f)y=x"—4x' + 12x* — 16x + 32

19) -2i, 2+2V2 20) V6, -3+ /s

f=x*—4x’-16x- 16 FO=x*+6x" —2x* - 36x—24

Critical thinking questions:
22) True or False: A polynomial function of third

21) Write a polynomial function of fifth degree
with integral coefficients that has 2i as a zero. degree with integral coefficients can have 2
and 2{ as zeros.

Many answers. Ex: f(x) = x° + 4x°
True



Learning Target 3C: Factors of Polynomials and Long Division PLAYER B

SUPER Genius:
Graph the following polynomial. F(x)=2x3+11x2+18x +9
Leyel #**
2x +3'is a factor of f(x)
Genius: Check to see if 3x+3 is a factor of f(x)= 12x3+27x2+75x +65 ifitis graph
the polynomial
Level ***
Advanced: What are all the roots of f(x)= 16x3+44x2-40x +7, if 2x+7 is a factor.
Level **
Baller:
Is 5x a favctor of f{x)= 30x3+50x
(Hint: If you are missing a term make sure to put a place holder under
Leve] ** the division sign)
S5x) 30x° +0x% +50x+0
Proficient: | Is x+2 a factor of f{x)=3x3 +11x2+9x-5 why? Or why not?
Level **
Novice:
Is x+3 a factor of f(x)= x?+6x +9, How do you know?
Leve] * :
Roakie: Which of the following expressions are factors of f(x)? explain your
reasoning.
fO)=x3+9x2+x+9
Level *
a.) x+9 b.) x-9 ’
START HERE: How do you know an expression is a factor of a Polynomial?

Level *

Explain your reasoning
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Rookie:

B. is a factor of 1{x) because when 4x +3 divides evenly into f(x) and has a
remainder of 0.

START
HERE:

An expression is a factor of a polynomial if it divides evenly into the polynomial
or has a remainder of 0. If you convert the factor into a root (ex Factor (X-3) has
the root x=3) and plug root into the polynomial and it equals 0. (ex. F(3)=0




Learning Target 3C: Factors of Polynomials and Long Division PLAYER A

SUPER Genius:
Graph the following polynomial. F(x)=-2x3-7x%+17x +10
Leve] ***
2x +1 is a factor of f(x)
Genius: Check to see if 3x+1 is a factor of f{x)= 3x3- 5x2+10x -3 ifitis graph the
polynomial
Level ***
Advanced: What are all the roots of f{x)= 6x3-19x2+16x -4, if x-2 is a factor.
Level **
Baller:
[s 3x a factor of f(x)= 27x3 +12x
(Hint: If you are missing a term make sure to put a place holder under
Level ** the division sign})
3x)27x2 +0x2 + 12 + 0
Proficient: 3 2
Is x-2 a factor of f(x)= ¥ ~ 42"+ 2% +5 why? Or why not?
Level **
Novice:
Is x- 9 a factor of f(x)= x2-3x - 54, How do you know?
Level *
Rookie: Which of the following expressions are factors of f(x)? explain your
reasoning.
Levelt f(X)= 12X3_11X2+9X +18
a.) 3x +4 b.) 4x +3
START HERE: How do you know an expression is a factor of a Polynomial?

Level *

Explain your reasoning
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START
HERE:

An expression is a factor of a polynomial if it divides evenly into the polynomial
or has a remainder of 0. If you convert the factor into a root (ex Factor (X-3) has

the root x=3) and plug root into the polynomial and it equals 0. (ex. F{3)=0




