Module 1¢ Polynomial, Rational, and Radical Relationships

THE PARENT FUNCTIONS
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Module 1¢ Polynomial, Rational, and Radical Relationships

For the graphs given below answer the questions given.

1. a. What type of function is given on the right? 10

b. What is the equation of the function?
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2. a. What type of function is given on the right? 1o i
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Module 1¢ Polynomial, Rational, and Radical Relationships

a. What type of function is given on the right? A
10k
A
b. What is the equation of the function? 6
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a. Describe what happened to the parent 6.67 %y

function for the graptat the right.

10

b. What is the equation of the function?

-6.67

c. Write the equation in standard form.

d. What is the importance of the-itercept in graph?

e.How many zeros of the function are there in this graph?



Module 1¢ Polynomial, Rtional, and Radical Relationships

a. Describe what happened to the parent
function for the graph at the right.

b. What is the equation of the function?

c. Write the equation in standard form.

d. What is the importance of the-itercept in graph?

e.How many zeros of the function are there in this graph?

a. Describe what happened to the parent
function for the graph at the right.
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b. What is the equation of the function? 10

c. Write the equation in standa form.
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Module 1¢ Polynomial, Rational, and Radical Relationships

a. Describe what happened to the parent
function for the graph at the right.

b. What is the equation of the function?

c. Write the equation in standard form.

a. Describe what happened to the parent
function for the graph at the right.

b. What is the equation of the function?

c. Write the equation in standard form.
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Module 1¢ Polynomial, Rational, and Radical Relationships

ParentFunction Worksheet

#1-7 Give the name of the parent function and describe the transformation represented.

1. g(x) = %¢1 Name:
Transformation:

2. f(x)= 2|x- 1 Name:
Transformation:

3. h(x) :\/ﬁ Name:
Transformation:

4. g(x) =% 3Name:

Transformation:

5. g(x) =3 Name:

Transformation:

6. f(x) §x +5|-2 Name:

Transformation:

7. h(X) = x+6 Name:

Transformation:

#812 Identify the domain and range of the function. Describe the transformation from its
parent function.

8. g¥) = Ix Domain : Range :
Transformation:

9. hx)=x +1  Domain : Range :
Transformation:
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10. h(x) = |[x -2 Domain : Range :
Transformation:
3 .
11. f(x) :Z\/; Domain : Range :

Transfomation:

12. h(x) = 6 (x + 8) Domain : Range :

Transformation:

#13- 17 Given the parent function and a deggtion of the transformation, write the
equation of the transformed function, f(x).

13. Absolute value vertical shift up 5, horizontal shift right 3.

14. Radicat vertical compression b%

15. Quadratia reflected over the x axis and vertical shift down 2

16. Linear vertical stretch by 8

17. Quadratia vertical compression by .45, horizontal shift left 8.

18. Which graph best represents the function f(x) 2 227
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Module 1¢ Polynomial, Ratioal, and Radical Relationships

What type of relationship is indicated by the given set of ordered pairs?
How do you know? Explain or show your reasoning.

XY
0| -2
1 1
2 | 4
3| 7
4 |10
5 | 13

X ax+b Diﬁl‘:ej:;ce
0
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Module 1¢ Polynomial, Rational, and Radical Relationships

What type of relationship is indicated by the given set of ordered pairs?

X Y | First Difference| Second Difference

0 -2

1 0

2 4

3 10

4 18

5 28

« 25 +bx 4G o First _Second
ifference Difference

0

1

2

3

4

5




Module 1¢ Polynomial, Rational, and Radical Relationships

1. Create a table to find the second differences for the potyia 16¢ 4t> for integer
values of t from O to 5.

First Second

2
X 16- 4 Difference Difference

2. Show that the set of ordered pairs (X, y) in the table below satisfies ar Ine¢ationship.
Find the equation of the form y = ax + b that all of the ordered pairs satisfy.

X Y | First Difference
0 4

1 1

2 -2

3 -5

4 -8

5 -11

10
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3. Show that the set of ordered pairs (X, y) in the table below satisfies a quadratic
relationship. Find the equation of the form y Z axbx + ¢ that all of the ordered pairs
satisfy.

X Y | First Difference| Second Difference
0 1
1 2
2 -1
3 -8
4 -19
5 -34
4. (&) What type of relationship is indicated by the following set of ordered pairs?
X Y
0 0
1 1
2 6
3 15
4 28
5 45

(b) Find the equation that all ordered pairs above satisfy.

11



Module 1¢ Polyromial, Rational, and Radical Relationships

For each problem answer the following questions:

a. What type of relationship is indicated by the following set of ordered pairs?
b. Find an equation that all ordered pairs satisfies.
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Module 1¢ Polynomial, Rational, and Radical Relationships
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Module 1¢ Polynomial, Rational, ad Radical Relationships

Multiply and combine like terms to write as the sum or difference of monomials.

1.9+5)+(@+7)

3.(x* ¢3xg3) + (&7 + XG2)

5.¢5(2c% ¢ d?)

7.(a— 5)°

9.(rq2t)(r + 2)

11.(3¢ 2b)(3 + D)

13.(3n* + 1) + (2% ¢ 8)
15. (W + X)(w* ¢ 2wt + 4t7)

17.2a(5 + 4a)

19.%(96z +24z%)

21.(x —4)(x +5)

23.(3z2 - 8)(3z° + 8)
25.(t— 1)t + 1)(E* + 1)
27. (W+2)r2)(@+2)
29.n(n+1)(n+ 2)(n+3)
3L x +1)(x* —x+x-1)

33. (m* —2m +1)(m? —m +2)

B+ — s+ -t xf —xT - 1)

14

2.(5d + 5)¢ (d+ 1)
4.(c2f* ¢ 3fc5) + (2f*¢ 3f + 8)
6.x7(2x+ 9)

8.(2x¢ 3)(¥X¢5)

10.(3y +4)(¥ ¢ 3)

12.(3w + 1)°

14. (6w ¢ 11w?) ¢ (4 + W7)
16. (x+y)(x” ¢ 3xy+ ?)
18.x%(x + 6) +9

20.2% (2% — 2%

22. (10w —1)(10w + 1)

24 . (—5w — 3)w?

26.(2r +1)(272 + 1)

28. w—1iwi+wi+witwitw+1)

30. n{n + 1)(n + 2)
32.nn+1)n+2)(n+3)n+4)

4 x+1x" -2 +xP—xt+x-1)



Module 1¢ Polynomial, Rational, and Radical Relationships

Factor each polynomiatompletely. L ¥ A &

1.m?* + 7m- 18

3.4z + 4z- 15

5.3y + 21y + 36

7.3 + 3r2 — G4y

9.c2-49

11.5%-81

13.

15.

17.

20.

22.

24.

26.

28.

3¢ + 12x

2X CXC6
4+ 9a + 2
3¢ 27a+ 60
75¢ 3%

2 + 5x + 2X
5% ¢ 20

6¢ + TX

15

OFyQit 0SS FIFOU2NBR gNRGS
2.2x% — 3x-5

4.4p? + 4p - 24

-

6. c= - 100

8.8a% + 2a-6
10. 16r% - 169
12. 25 ¢ 64y
14. X ¢ 12x + 27
16. ¢ ¢ 15x¢ 56
18. 9¢ ¢ 12x + 4
21. 36X ¢ 64y
23. 28X + 12x + 42x + 18
25. 4% + 9
27.5&cac18

29.(3xYf - 5°



Module 1¢ Polynomial, Rational, and Radical Relationships

Factor by Grouping: Factor each expression completely.

=

11.

13.

15.

17.

19.

21.

23.

25.

27.

8rc64r+rc8

12X + 2X¢ ¢ 30x¢ 5

63n° + 54rf ¢ 105n¢ 90
25V + 5 + 30V + 6

96n° ¢ 84rf + 112nc 98
4P 12V ¢5v + 15

24p® + 150 ¢ 56p¢ 35
56xw + 49xkc 24ywc 21yK
12)%u + 3%V + 28yu + Tyv
12bccg 4bd ¢ 15xc + 5xd
56xy¢ 35x + 16 10r
5az ¢ 4&c + 15XT 12xcC
21xyc 1217 + 14xbc 18by

28xy + 25 + 35x + 20y

16

2.

4.

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

12p° ¢ 217 +28pc 49

6V’ ¢ 16\ + 21vc 56

211E ¢ 841 + 15kc 60
105 + 1751F ¢ 75n¢ 125
28\ + 16V ¢ 21v¢ 12
49 ¢ 35X + 56x¢ 40

24P ¢ 64r° ¢ 21r + 56
42mc + 36md; 7n°c ¢ 6n°d
40aé + Balk + 32bé + 20bK
16mn¢ 4m? + 28n¢ 7m
21xy + 15x + 35ry + 25r
4xy + 6¢ X q 24y

9mzc 4nc + 3mE 12nz

30uv + 30u + 36U 25v



Module 1¢ Polynomial, Rational, and Radical Relationships

Factoreach of the following perfect square trinomials the last two problems, look
for a greatest common factor to remove first.

1) a®+4a+4 7) y* ¢ 20y + 100 13) 100¢ 20m + nf

2) p?+2p+1 8) 49 + 14a +4a 14) 64y ¢ 48ya + 94

3) xX*¢10x + 25 9) 9 + 24x + 16 15) 100& ¢ 140ab + 49h
4) yc8y+16 10) 16£ ¢ 40t + 25 16) 495 + 28xy + 4%

5) r*+ 24r + 144 11) 25K ¢ 20k + 4 17) Ry + 6Xy° + 9xy

6) k2 + 121 + 22k 12) 4+ 12¢c + 9 18) 4Rw + 20kw? + 25kw

17



Module 1 ¢ Polynomial, Rational, and Radical Relationships

State the degree and leading coefficient of each polynomial in one variable. If it is not a polynomial in
one variable, explain why.

l.a+8 2.(2xq 1)(4x* + 3)
3.¢5x%+3x%¢8 4.18¢3y+ 52 ¢y + ®
5.u3 + 4ult? +14 6.2rcr2+;1:

Findp(¢l) andp(2) for eachfunction.

7.p(X) = 4¢ 3x 8.p(X) = X +x?
9.p(X) = x*q4ax+1 10.p(x) =q2x* + 5+ 3
11.p(x) =x*+ 82 ¢ 10 12.p(x) =3 x2 QX+ 2

If p(x) = 4% ¢ 3 andr(x) = 1 + &, find each value.

13.p(a) 14.r(2a)
15.3r(a) 16.¢c4p(a)
17.p(a?) 18.r(x+ 2)

18



Module 1¢ Polynomial, Rational, and Radical Relationships

State the degree and leading coeffeit of each polynomial in one variable. If it is not a polynomial in
one variable, explain why.

1.(3¢2+ 1)(22¢9) 2.§a3q§af+§a

3.~ +amcl2 4.27 + %y3 ¢ 12x2y2 ¢ 10y

Findp(¢2) andp(3) for each function.

5. p(X) :xa C _'X,'E 6. p(x) :c7x2 +5+9 7. p(X) :CXE + 4}{3
BP0 =37 CxT+ A5 9.p() =x*+2 2% ¢ X 10.p0) =35 +57 + X

If p(x) =3x% ¢ 4 andr(x) =2x% ¢ 5x + 1, find each value.

11.p(8a) 12.r(a?) 13.¢5r(2a)

14.r(x+ 2) 15.p(x%¢1) 16.5p(x + 2)

19



Module 1¢ Polynomial, Rational, and Radical Relationships

Find the domain and range for each graph.
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Module 1¢ Polynomial, Rational, and Radical Relationsip

Find the Domain and Range for each graph.

) A’ 2) : 3) A’
: < |
2 = ) A
< S < > : -
ST <o “TA 3
e
/ \
/ 4 ) 4 4
. i e ¢ - V

Domain Domain Domain :

Range : Range : Range :
RN 5 A’ 6) A
s S 2 £ =

TN T2\ v, 81 5
3 X ¥ x e
> < / >
=2 =iy — Bt -8 -2 Ay -5 -4 -8 - 4
R 2 S
: ) S8 .
s LY LLL, 5
A4 A A4
Domain Domain : : Dorain :
Range : Range : Range :
7 A’ 8) A 9) A’
: N-L .
2 2
% \ X 1 % 4
N> <t > < ¥
N =
v R v
Domain - Domain Domain :
Range : Range : Range :
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Module 1¢ Polynomial, Rational, and Radical Relationships

WHAT CAN GRAPHS TELL US?

LINEAR

EXPONENTIAL

QUADRATIC

22




Module 1¢ Polynomial, Rational, and Radical Relationships

The different forms of linear and quadratic functions are listed below. Explain how the structure
of each form gives you information about the graph of the function.

LINEAR QUADRATIC
Standard form: ax+by=c Standard form: y=ax’+bx+c
Slopeintercept form: y=mx+b Factored form: y:a(x- rl)(x- r2)
Point-slope form: y:m(x- x1)+y1 Vertex form: y:a(x- h)2+k

For each, write what you know abbthe function and then graph

1. f(x)=(x 2)(x 4

What | know about this function:

End Behavior:
asx- - o, f(x)-
(

23



Module 1¢ Polynomial, Rational, and Radical Relationships

2. h(x) :2(x- 3)+1

What | know abat this function:

End Behavior:

3. g(x)=X #x 5 A

What | know about this function:

End Behavior:

4, g(x):-Z(x+3)2+3 J

What | know about this function:

End Behavior:
asx- -ua, f

24




Module 1¢ Polynomial, Rational, and Radical Relationships

Arrange theEXPRESSIOMSrder from theleastto the greatestwhen the value ok is zert
o

X ¢ 20

X cAxX+1

x + 30

Xcl

XC+¥Xca

-+ 3x

Do you think this order would change when x represents other numbers?

Order each expression frohEASTo GREATESUhen x represents a very large number.
6az2 fINBSY Al Aa aOf2asS (G2¢ 2 NIXELILINE\ OKAy 3

X
X ¢ 20
X caxX+1
X+ 30
Xcl
XC+¥Xca

%+ 3X

25



Module 1¢ Polynomial, Rational, and Radical Relationships

Order each expression froGREATES® LEASWhen x represents a number that is
approaching negative infinit Evaluate each for x-%0.

ox
X ¢ 20
X CaAX+ 1
x+ 30
Xcl

XC+¥Xca

-+ 3x

/ What do you notice about the end behavior of these functions?

NG X
X X
N X

What would happen if teflected them over tle xaxis?

26



Module 1¢ Polynomial, Rational, and Radical Relationships

Degree: even
Leading Coefficient: positive
End Behavior: 100
f(x) — 4+

as x » =00

f(x) — 4+
as x —» 400

Domain: all reals
Range: all reals > minimum

Degree: even
Leading coefficient: negative
End Behavior: 1(x)

f(x) — —oo
as x — —oo

f(x) — —co

as x — 400

Domain: all reals
Range: all reals = maximum

Degree: odd
Leading coefficient: positive
End Behavior: 1
f(x) — —oo
as x — —oo

f(x) — 4o

as x — 400

Domain: all reals
Range: all reals

Degree: odd

Leading cCoefficient: negative

End Behavior:

f(x) — 400
asx — —oo

fix

f(x) — —oo
as x — 400

Domain: all reals
Range: all reals

x
Ey=—rﬁ

#1 #2

=Y
A
=Y

#3

=Y

Fill in the following information for each graph given above.

#1  Degree #2

Zeros

End Behavior

#3  Degree #4

Zeros

End Behavior

27

Degree

Zeros

End Behavior

Degree

Zeros

End Behavior

#4

SR,

iy

2

=Y




Module 1¢ Polynomial, Rational, and Radical Relationships

Use your calculator and make a sketch of each function on the axes .bel

flx)=x* flx)=x

3

| |
| |

flx)=—x* flx)=—

_] |
| |

flx)=x"

|

|

WORDS

PICTURE

NOTATION

EVEN DEGREF
a>0

EVEN DEGREHF
a<0

ODD DEGREE
a>0

ODD DEGREE
a<0

28



Module 1¢ Polynomial, Rational, and Radical Relationships

For each graph,

a. describe the end behavior,

b. determine whether it represents an oddlegree or an everdegree function, and
c. state the nunber of real zeroes.

1. 4 f(x) 2. i f(x) 3. (T, %)
? {ENA) \ 12
/ [\ \
—4 |—2 |0 z 4 x _4l -2 \O I) X iyl _‘2\ 0 /
A / A J/ \Ll/
\ /
[ Tt \ r

29



Module 1¢ Polynomial, Rational, and Radical Relationships

For each graph,
a. describe the end behavior,

b. determine whether it represents an odddegree or an everdegree function, and
c. state the number of real zeroes.

4. i p| 5. 6.
\ 2 /
\ /
— —3 (o] y 4 x
N/
L/ P /
>
4,
5.
0.

30



