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~vay t- Grapning gquations of Lines & Function Notation

SLOPE INTERCEPT FORM OF A LINE:

What is the equation of the line in the graph displayed below:
A '
' u
Slope: Y-—Intercept: : | Write the slope as a fraction |
/ | & y-intercept as 2 pointl  §
h ' Equation: '
.’ﬁ’ .
A
&7 —
v

| 1
Let’s graph the equation ¥ ==x-2

- Slope: Y-Intercept:
Domain: Range: ; 1
R
A
Let’s graph the equation y==2x+4,
Slope: Y—-Intercept: P .
Domain: Range:
N
| A
Let's graph the equation 2x +3y=6,
Remember it MUST be in slopé intercept form in order to graph!
Slope: Y-Intercept:_ < >
: Y
Domain: . Range: )
v




Let’s practice putting equations in slope intercept form (SOLVE FOR

—L’LLL—T;hren—st—aJee—ghe—smpe and y—1imtercept,

¥

ey —10=3x 3x-4p=12 —2x-Ty=14
:. _3
Slope: Y-Intercept: Slope: Y-Intercept: Slope: Y—-Intercept:
Graph a Vertical line - Graph a Horizontal line:
A A
! Find 3 points on your line: ] Find 3 points on your line:
: =
. N . Y
~ WHAT DO YOU SEE? ~ ~ WHAT DO YOU SEE?
‘* Equation of your linef Equation of your line:

. : /
Using FUNCTION NO‘I‘ATION

Cutput value fnput value | , -
e/ | o ){/ f ( ‘)

g‘{x) 5x + 3

\ )fxequals 5 times x plus 3.

Given f(x) = x*- 2, find: Given g(x) = 2x + 7, fing: Given h(x} = ~2x*+ 7x — 11,
: . find:

f(5)= gl{4)= h{2)=

f(—5)= g(-4)= h{2a)=

£(0)= ' - 1gla)= : 3h(-3)=

A little more of a challenge: Given f(x) =2x + 1, find -4[£(3) - £(1)1.

N

@




Mofh 3

EQ: Whatis a funcfion? How do we state the domain, range, and intervals infdecreasing®

Relation: )
4 )
Function: _ v

Domain:

Range:

J' . ) . n l . Il AE S ! [ Q [ l E . - E lt
Example 1: What are the domain and range of this relation? {[-4, 0}, (-3, 1), {0.-2), (1, 2), (3, 3}}

Domain: - . - Range: ' ‘ Is this a function?
Example 1: Are the following functionse Explain why or why not.
a} N o)
Fi
LA f_,,_-mr"“_"h
,-*""2#"‘- i
r‘f (/F\>
p ) )
& L& g O 2 q B R
\\M“ x .
o 2
"M_“_—q—*.
-
v
E

Determining.if an Equation is o Eunction
Two things cannot be frue:
1)y cannot be in absclute vaiue bars
2} y cannot be raised to an even power

Example 2: State whether the following equations are functions:

Q. y=ExI+2 ' b. x=y2-3y - : c. y=3




Intervals Increasing:

intervals Decreasing:

4 }onsicnf intervals:

Example 3: Given each represeniation of a function, determine the domain and ronge. Then, determine the
intervals in which the function is increasing, decreasing, and/or constant.

a) b}
c)

()
e)




Algebra 2

Assignment

Evaluate each function.

1) fln)==|n+1] +3; Find f(-10)

3) k(n) =2"; Find {~1)

5) h(n)=n® - 1; Find A(-1)

7) w(n) = {n+1] = 3; Find w(-9)

9) g(n) =3n+5; Find g(4 +x)

11) f{)=¢+5; Find £(2 + a)

13) glx) = |x - 3|; Find g(-2%)

Name

Date

2) h(z) =47"" —2; Find #(2)

4) h(n)=|~3n-2| - 1; Find A(5)

6) Kn) =n* - 4; Find {6)

; Find f (-—7)

8) f(x)=2x

10) f(#) =37 — 1+ 2 Find £(2¢)

12) Kz) = £ - 2 — 2¢; Find K-3¢)

14) gln)= |n| = 1; Find g(3 + n)



Hemeworkz 1: Features of Funcﬂons Name:

Math 3

4 ﬁ*b- Determine whether the relation is a function. If it is not a function, circle the ordercd pairs that cause it not
. to be a function.

A.  Yes No {(—2,72),(0,5),(1,6),(1,7),(2,-—-1),(3,2)}
B.  Yes No  {(01),(2.-1),(3.2).(4.2).(53).(-5.1)}
C. Yes No {(_0,-5),(&,3),(2,2);(0,4),(—5,6),(3,4)}

2. Which of ihe following graphs represent functionsg Circle your answers, If it is a function, state the domain
and range. If the graphis not included, make a table and graph the function by hand.

2
A, B. y=a =2x+1
& 5
5 4 2 -1 ; ‘f >y
4 L
-3 :
Pt e j.s ; ............. -
( ) CUEULIN N N
Domuain: . Domain:
Range: Range:
C. 1§} x=5

Domain: Domain:

Range: Range:




3. Graph the fellowing functions, and then find each of the following.

a) Absolute Value: f(x) = —|x| +7

x-intercept:

y-intercept:

Max or Min:

Vertex:

Interval Increasing:

Interval Decreasing:

b] Quadratic: f(x)=—-(x+1)2~-7

-4 -3

x-infercept: _

y-intercept:

Max or Min:

Vertex;

interval Increasing:

Interval Decreasing:

For questions 3a-3b:

* What similarities do you see between the vertex and the equation?

» Do you believe the vertex has any bearing on where the graph is located? Explain your reasoning.

» What part of the equation do you think gives the graph its shape®?

-




What do you know about solving Systems of Equationss

1 What is a system of

2. Three possible solutions for q | 3. Three ways to solve a system
eguations?

system of equations: of equations:

4. Solve by graphing:
x+y=10
X-y=4

5. Solve by substitution: 3x « y=-9
-3x-2y=12

ON

6. Solve by elimination: . 2x + 4y z -4
3x+5By=-3

M3

é

f

!

|

y>~‘?“—x +2 ' ' g

7. Solve by graphing: 3 B i
y<§x-—1 | [ {::} E

_ - !

H_ T I

LB ]

5>

o .

£
S
[22)

)



D:r

Date

Precalculus Name

Assignment

Solve each system of linear equations by an algebraic method.

[) 3x+3y=-12 2) dx+4y=12
—Sx-2y=14 —2x+2y=8

3) —2x +4y=-20 4) 3x—y=6
—x+2y=-10 —Sx-2y=-21

5) 2x+y=-1 6) 2x-2y=12
4x~3y=3 -x+y=-5

' Period

O)




M

7) —4x +3y+3z=-25
—2y—4z=24
x—4y-z=14

9) —4x -2y +z=-10
2x-4z=12
~5x+3y-3z=-4

11y =3x-2y=3
—3x—-5y+4z=38
x=5y—-z=17

8) 2x -4y +4z=-4
-3x-3y=-15
3x+y+d4z=-5

10) 4x -2y -z=-3
x—2y—-2z=-6
-3y+3z=9

12) 3x+4y—-z=-2
dx +2y=-4
~2x+4y+z=16




Solving Systems of equations Homework

Solve by Graphing.
1.3x —6y =12 2x+y =2
2x —4y =8 y = —2x-1
= B
..ﬂ. Al
2 !
NL=f. I gl t1h T
6 &
Solve by Substitution.
3.2x-3y = -1 4y = —-3x + 5
y=x-1 Sx-4y = =3
Solve by Elimination.
55¢+y=9 8. —3x+ 7y =—16

10x -7y =-18 —9x + 5y =16



Name

.

D

Class —_—  _ _ _Date

,E Homework

: R
Systems of Equations with Context
Solve by Graphinag. |

b

Solve b Substitution,
2Xx=3y=-1
y=x-1

ST+ y =9 —Jx+Ty= ~16
Wr~7y=_18 -Sx+5y=16



Pairing Soiving Systems Activity £

Name '
—

Graphing Substitution /*5
Toy=2x.3 - ‘

Yy=-3x+2

......... Your Answer:
llll!lllll
.......-.. Your Partner's Answer:

] _

I‘IW..III

....l...ll
....I..I.. ,

. ....ﬂ..... If “no”, switch Papers, check your Partner's work
...I...ll. . |

- and identify any mistakes.

—_—_—
Do your answers mateh?

IF*yes”, move on to the next problem

Your Answer:
. __—__‘_—“———__

Your Pattner's Answearp-

—

Do your answers match?

if"yes” move on to the next probiem.

If “no", switch Papers, check your parther's work
and identify any mistakes.

Your Answer:

—_—

Your Partner's Answerp:
—_——

Do your answers match?

—_—
I "yes”,' Move on to the naxt problem,

If "no”, switch Papers, check YOUr partnar's work
and identify any mistakes.

Your Answep-

. i
Your Partner's Answer: : ' A :
—_

Do your answers match? , "

If "yes” moye onto the next problem. '

If “ne”, switch Papers, check your partner's work
and identify any mistakes.



1 "no”, switch papers, check your partner's work
- and identify any mistakes.

Elimination

Your Answer:

Your Partners Answer:

N Do your answers match?
s + & Jo A :

I “yes”, move on to the next problem,

J if “no”, switch papers, check your partner's work
F .

and identify any mistakes.

Your Answer:

Your Partner's Answer:

Do your answers maich?

i "'yes”,. Move on to the next problem.

If “no”, switch Papers, check your partner's work
and identify any mistakes

Your Answer:

Your Partner's Answer:

N - Do your answers match?

i "yes", move on to the next problem.

N If “rio”, switch Papers, check your partners work
and identify any mistakes.

8 3x-2y=2 .

Your Answer- 5x ~5y =10

Your Partner's Answer:

Do your answers match?

It "yes”, move on to the next problem,

S
g




Applications with Systems ~ Pick a Method
Suppose that the Greene Cell Phone company charges $50 per month plus 15
cents per minute while the Johnston Cell Phone Company charges no monthly fe(/_)
but 25 cents per minute. After how many minutes of phone usage would a o
monthly phone bill be the same from both companies?

Jake's Surf Shop rents surfboards for $6.00 plus $3.00 per hour. Rita’s rents them
for $9.00 plus $2.50 per hour.

. After how many hours of surfing will the rental fee be the same for both surf
shops?

£

."'ﬂ )

- You only want to surf for 2 hours; which Surf Shop should you go t




AT

For each question, define your variables, write a system of equations, and solve using any

" method. Please use a separate sheet of paper to show all work.

1. The length of a rectangle is 3 cm more than twice the width. The perimeter of the rectangle
is 42 cm. Find the dimensions of the rectangle.

2. Suppose you have $200 in your account and you save $10 dollars each week. Your friend has
$110 in their account and starts saving $15 each week. When will your account balances be the
same?

3. The difference of two numbers is 40. Their sum is 86, Find the numbers.

4. A youth group and their leaders visited Mammoth Cave. Two adults and 5 students in one van
paid $77. Two adults and 7 students in another van paid $95. Find the adult price and student
price of the tour.

5. A winter clothing store had a sale and Cory bought two pairs of gloves and four hats for $43.
Mark bought two pairs of gloves and two hats for $30. How much did each pair of gloves and
each hat cost? '

8. At a recreation and sports facility, 3 members and 3 nonmembers pay a total of $180 to take a
yoga class. A group of 5 members and 3 nonmembers pay $210 to take the same class. How
much does it cost each member and nonmember to take the yoga class?

7. Joey has $5.75 made up of all dimes and quarters. If Joey has 38 coins, how many of each
coin does he have?




Graphing Systems of Inequalities Exploration

Example;
f/r-i
-x +y>-1 {
x+y>3
Graph each inequality. First graph the boundary lines. Then decide which side of each boundary line contains solutions and
whether the boundary line is included. -X + y> -1

%

—X+y>-1 xX+y>3 X+y>3

4

Try these:

1.3x+2y < —1 C2.y>Ix+2

x+4y > -12 - y<§x—1

t
(3 5)

2N
N

[1 ]
[1 1]

s ]
[17]

N
Jhe

3 5]
5]

[} ]
K}

.

[#7]

E%_ tU FIRIEED
E% o




Notes= Graphing Systems of Inequalifies

Solve the inequadiity for y (if necessary). Graph each inequality on the same set of axes.
Graph the inequdlity as if it contained an = sign. o~
Draw the line solid if the inequality is or '
Draw the line dashed if the inequality is < or >

Pick a point not on the line to use as a test point.

The point (0,0) is a good test point if it is not on

the line.

6. If the point makes the inequality true, shade that
side of the line. If the point does not make the
inequality true, shade the opposite side of the line.

7. The area where the shading overlaps is the solution to the system of inequalities.

1.
2.
3.
4,
5.

PRACTICE:

4
A
Ex: x<3 o
yz-1 2
( ) ¥ S R 4 5
4
5
v
4
Ex: 3x_2y<-2 .
2
x+4y2-12 5
et R S A T G
4
3
4
5
[ ]




Graph the following inequalities on graph paper. ;
Used colored pencils to shade.

1) x+2y <8 2) x+y<3
y<x+4 y > -x°

4 1
1 i

MiEaT!lI o o
T -
I
]
Moy B

C:I?[Epl:lp.th 353
i
§
03T | TETTTRG
i

[
—

4) Katie works part-time at the

Fallbrook Riding Stable. She
makes $5 an hour for exercising
: TR T horses and $10 an hour for
AR . e cleaning stalls. Because Katie

f is a full-time student, she cannot
work more than 12 hours per
week. Graph two inequalities
that illustrate how many hours
Katie needs to work at each job -
if she plans to earn not less than
$90 per week.

M & T miolc;

2,00 =THR

—a

Write a system of inequalities to
model the given scenario.

Use your graphing caiculator, to

find a possible solution.




T ‘\.
|

P
-

S’

Name

Class : Date
Homework
1-3 —— ~
Linear Inequalities with Context
Solve the system of inequalities.
2x+3y>-9 : 4x+2y<-8
1—x+y<4- —x-3y<6
oz N
=L —B%
g N
2 B
T R ) A IR AR N B e ih
s z
E u;
S(x)>2x* —6x—7 —(x-2P+7<y
4x+ f (x) <10 2x+2y<-6
**Try to graph the quadratic function
without a calculator.**
i "
2 ol
F m ;
72% =
| o ;
B TR o ' & 11n preftaflrp - D & L
: - 5




Y<—x+14 X L _
V< x—6 : f&d%~w+4)+5 :

y>-3x-4 S z2(x+3)* -6
| - RemRss
el ! | g
I (e
e i | {.J J_' i 48
N N R I é ) f
= : b i [ e ¥
L LT i ; 7 i z |
b b} : i : i 'y =
2 £ KT o] Elg bq LB BTN S T IR W E);
[T ) [ : - )
AR -1 - —
A ST T ]
S oI » 45 —
I A fl 3 f, 5 !
‘ P LL—J.__LJ_.g.mQ_H N

A sundae requires 3 ice-cream SCOOPS
and 4 strawberries, and a milkshake
requires 2 ice-cream SCoops '
and 6 strawberries. Ramses wants to
make sundaes and milkshakes with at
most 25 ice-cream Scoops

and 37 strawberries. Let's form a system of
inequalities to represent his conditions,

Let x denote the number of sundaes he
makes and y the number of milkshakes he
makes. Graph your solution on the
following graph. :

system of inequalities:

7 T

31.2
, 19k
703

2547
w=
703
Graph the system for 0 <

graphing calculator. What
healthy weights for a pers

For a person of height h (in inches), a healthy
weight W (in pounds} is one that satisfies this

h <80 using your

is the range of
on 67 inches tai?




SWBAT solve absolute vailue equations and check solufions using substitution.

-

Absolule Value:
L Absolute value graphs have three possible solutions: no solution, one solution, or two solutions.
¥ y : ¥
< 5l 5 , 51
Nl Ndal o 4
. 21 _ G . ool
. N 4

- +— =X + X >4
4 -3 2 -1 10 123 32-10 1 5

: ol o _ ol
=3 -3
s : -

R RS f T N SN o~ R DU B
Y

(3} {b) ' ©

Solving absolute value equations by hand is aimost the exact same as solving regular equations with one major difference.
In most cases you have 2 solutions, - :

Example: |x| =5

We know that when x =5, | 51 will also equal 5, but it is also frue that [-5] will equal 5. So, for |x] = 5,x ={-5, 5}. They both
work.

( > isolating absolute value equations is similar 10 isolating an equation for x.
Regular Equations ' : Absolute Vealue Equations
la) 5x+9= 144 o) 5)3x-6|+9 =144
20)%-3= 20) 223 =1
3ajix—11=-3 ‘ 30) 222 - 10| - 11= -3

(33




4x—5 ™ A!Q-v -\:‘t -

4u) 3 — 7 Ab)——;——-—-—:g

How to Solve Absoivte Value Equations
) 1. lIsclaté the absolute value,
NOTE: Never distribute info the absolute vaiue bars)
2. Split the equation into two, with one positive and one negative.
3. Check your solution by substituting your answer(s} into the original preblem!

Example 1: Solve [2x+6|~3=13"

Example 2: Solve 4| 5x—10{+23=3

Example 3: !x+5lz3x-7 You Tryl l?.t—3|=3t—2




Unit 1 Day 4 ~ Abselute Value Functions
Eﬁ«) Absolute value variable equations are written as:

e f(x) = [mx+b| s

» Graph looks like a right side up or upside down

= Opens up if the coefficient in front of the absolute value symbols is

f(x)=4]x+2] + 3 opens up.

= Opens down if the coefficient in front of the absolute value symbols is

f(x)=-4|x+2]| + 3 opens down

e The vertex of the graph will be . You can use your caleulator to find it

£ %%e s start with f(x) = | x| and gmph the equahon ThIS is called the parent function.
L

( / 4 What's the vertex? (__,_ )

Does it open up or down?

LWy

Domain: Range:

g N

Youtry f(x) = |x+2|. How is it different from the parent graph?

What's the Vér’rex? ()

R

Does it open up or down?

y Domain: Range:

BiA]

|
o




fix)= [ %]+ 2 Howis it different from the parent gmph?

What's the vertex? )
3 .

Dees it open up or down?

Domain: __ Range:

7

Vertical Transformations:

A constant added outside the absolute

f(x) = [X] 5 moves the parent graph

he absolute QGfue symbol shifts the graph DOWN that
many units. ‘

f(x) = [x,

Horizontal Transformations: -
A constant added inside the absolute value s
fx)=|x+2 | moves the parent grap

nside the absolute valye symbols shifts the graph RIGHT
horizontally. ' .

)= [x-2 [ Mmoves the parent graph

Reflection ovep the x-axjs:
If you have g
reflected, or

f(x)=-

in front of the absolute va
_ , over the x-gxis. '
| X | moves the parent graph

lue, the graph will be

Vertical Stretch/Compression:
Cf(x), where Cis q reg| humber > 0

If €51, then f(x) has a verticql by a factor of € units,

If0<C<1, then f(x) has a vertical by a factor of ¢ units.
f(x) = 2|x| How does t

his compare to the parent
f(x) = 0.5]x| How does this compare to the parent?
Quick Recap: :

value symbol shifts the graph UP that many units,

ymbols shifts the graph LEFT horizontally,




Solve each equation. Check your answers.

o

1 b34=18 | 2. [53=35
3. k+5=8 4. 3z +7}=12
| (f"“")lzqu:s 6 Ja-2]+5=09
L

Solve each equation. Check for extraneous soiutions.

7. ]4w+3l—2:5 8. 2|z+1|—3=z——2



9. 32x+5=9x-6

1. [sp+3]-4=2p

13. %lBt—M[:é(t»—l)

10. 2J4w-35|=12w-18

12. I4-3ml=m+10

14. |7y -3}+1=0

;

)



Name Class
E 4 Homework
. - Absolute Value Functions
( ) ~ Graph the following absoiute value functions. Identify the vertex as well as the domain

and range of each function.

yzEx—3§+2

y=§x+5§—4 _

EXNd ] Lé' N
VLIS T 7
EE T &
-y i
. fs : e
:;,.;" 1 ‘.. s B8
AR ? KR & 11 - +Tf 2
, ﬁ -
p g y
ke X ;
=2 S
Vertex: Vertex:
Domain: Domain:
e
L ) "~ | Range: Range:
y=—Ex+2§+3 _y:3§3x+$—.3
T b
G, o
.-‘5 - . . i -
2 et =
(AR YR S TE3h 1 LAY
3 i : i
o 4
5 +

Vertex:

Domain:

e Range:

Vertex:

Domain:

Range:

7%

\ i
"




Math 3

Solve and then graph the following inequalities;

. 1.6: Absolute Value Inequalities Name:

v

].I2x—5i+2S13 2. [6-3 <15
3.f-A+4x<9 4. i1-2-6>11
5.07-4+2212 é. 9—[x+4|<5

A

h 4

£

A 4

Which of the following is the inequality of the graph below?

e ]
-5 -4 % -2 -1 g 2 3 4 5 ¢

a. l3—2x|:_>3 c. i3"2X|f-:3

b. [3-2x>3 d |3-2x| <3

L 4




. ¥ i
Q. """"_i-.l | | Ll
1 ——

! 1
2-08 5 4 -2 0 24 6

1. The weight of ¢ 40 Ib bag of fertilizer varies as much as 4 oz from the stated weight. Write an obsolm‘e volue
ineguality and a compound mequola’ry for the weight, w, of a bag of fertilizer. :

2. Write an absolute value inequalily and o compound ineguality for the temperature, t, that was recorded o
be as low as 65°F and as high as 87°F on a certain day.

3. The duration of a telephone cali to a software company's help desk is at least 2.5 minutes and at most 25
minutes. Write an absolute value inequality and a compound ineguality for the duration, d, of d telephone
call.

4. The circumference, ¢, of basketball for woman must be between 28.5 and 29 inches. Write an absolute
value inequality and a compound inequality for the circumference.




. Unit 1. Functions and Their Inverses A
f%} Day 5: Systems and Inegualities of Absolute Value Functions Student Notes

Recall Solving Absolute Value Equations and Inequalities Algebraically

Px-4+7=17 -F-7<10
Px-g+6>0 -§-7<-8
L.
Graphing Absolute Vaiue !nequaﬁntﬁes
. Example 1 .
£
%xp_.:;f

Similarly to Linear and Quadratic _ S P
Equations, you will graph the function 4t 4t 1.1 | 1§
using dashed and solid lines. _
Afterwards, choose a test point to see
where the shading needs to take
place.

ysh—%+5

!
ey

Rt



fw Exampie 2

Graph the follbwing Absolute Value Inequality.

y>§x—6§+4‘

F P |

Exampﬁe 3

L&Qm m)l;

;T ' ,
'> Graph the following Absolute Value Inequaiity.

y{—h+ﬁ+7

kv 3




Kuta Software - Infinite Algebra 2 Name

Absolute Value Inequalities Date Period
Solve each inequality and graph its solution. - | | e )
1) |6n] <18 | 2) |p+4|<s |
EEEEEREEEE R D R R S A B

3) |m-2| <8 4y [sx| <10

-8 -6 —4 -2 0 2 4 § 8§ 10 13 “7 6 -5 =4 -3'-2 -1 0 1 2 3 4 5

) [sf+s211 | 6) |m|-250

R R R S i

N =352 8) |n] +225

R A VR A I S R I e IVEVRLSL SV S B A S ()
9) [x-2]~5<-2 10) |x-4]-3<5

-4 -3 -2 -1 0 ! 2 3% 4 5 § 7 ;_‘\; ‘:—54:*;2:3;2::1:3;;:;:1:(J:I;2.:1i1;

11) 1+ [1+5] <4 | 12) |v+5] -6<-5

P I S S S A S D R T R T e

13) |10p-4] <34 14) |6+ 9x| <24

EEEPEEEE R VI S B S




15) -84 -3/ >11

16) |1 — 44l

i )
¢
'
\

Y

R
17) 9|m - 8]—10<26

123456739]0111213141:5’
19)9|r—2]-10< 73
—6—5—4-3—2 l 0 l 2 3 4 5 6 _*;1;7
2D 2\105+7[—1>73
—7-6—5—4—3-—2—1 0 1 2 3 4 ; 6’
23) 4|6 24| +8<24
EREEEEREREREEY
25) 3+4|3x 47| 2 -
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2x~1 ifx<1
fx) "{3x+1 if x> 1
*One equation gives the value of f(x)

when
*And the other when

Evaluate f(x) when x=0, x=2, x=4

' x+2,if x<2
J(x)= f
2x+1Lif x22

«First you have to figure out which eguation to use
*You NEVER use both

.

X=0 X=2 X
Graph: Graph:
Lyt+d g’fx<1
= k r _‘
/) {—x+3,ffx21 ° f(x)y= T
4l —x+1Lif x<2 5r
2 3
REEED 4 :as-;z‘ 2 :
Lol : 2I
st L - 1 1y - i -3
4t o
5 ©




Graph fx) = {

lx+3] ifx<-1
x2+1 ifx>-1

Graph {(x)=

2x+1ifx <3
X2 -4 ifx >3
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Period

Worksheet - Piecewise Functions

S L 3x-5,x54
Evaluate the followup for #(x) = K oxed
1L £(7) 2. f(4) 3. f(-f’_:)
~2lx+1, X<t
Evdluate the following for F(x)}=43, 1<x<3:
{6 2%, x=23
- 4. £(10) 5. (2) 6. £(0)
Graph the following piecewise functions.
2, x<0 -x+2, x<2
7' f(x).“{s, X 20 8 g(x)ﬂ{x—z, xXz2

e
\u'

S




AT

!—3x+2, X <2 4, X <=2

9. Alx)=11 10, Flx)y=<x?, -2<x<?2
N 2

L-’ZX 4, X>_ 4, xz2

I ]
[
3x+12, x<-3 | X -4 x%3
SOl g(x)= ¥, ~3<x<3 12 Alx)=42

Bx+12, x23 3%~ x23

P
gy

13. Which of the piecewise functions are continuous?

14. Which of The piecewise functions are di-scqn‘rihudus?'

O

4 _)




_Writing a Piecewise Function
- \j’n‘fe equations for the piecewise functions whose graph is shown.

EQ: How can we write and graph piecewise functions given a real-life situation?

Fi) =—

]

R i A

fx) =

f(_x).:_—.vﬂ

Fasy

]

fx) =7




Using a Piecewise Functlion

You have a summer job thot pays time and a haif for overtime. That is, if you work more than 40 hours per wesk, your
hourly wage for the extra hours is 1.5 times your hormal hourly wage of $7

Write and graph ¢ piecewise function that gives your weekly pay, P, in terms of the number, h hours YOuU work,

2. g

a. What is the demain? c. How much will you get paid if you work 45
hoursg

b. What is the reasonable domaing

Your favorite dog grbomer charges dccording to your dog's weight. If your dog s 15 pounds and under, 1~
groomer charges $35. If your dog is between 15 and 40 pounds, she charges $40. If your dog is over 40 pounds, S‘a\_i_r
charges $40, pius an additional $2 for each pound.

F 3 X
- >
k3
a. Whaiis the domaing ¢. What would you be charged if your deg
weighed 60 los2
D. What is the reasonable domainz ‘ . )

47 . ()




Name

Period Date

;/3 Piecewise Function Applications 1

1. Todd travels at a rate of 40 mph for 6 minutes. Then he stopped at a stoplight
for 3 minutes. For 9 minutes he traveled 20 mph through a residential area. He
sat at the school to pick up his sister for 4 minutes the car. Then he traveled
home for 45 mph.

a. Graph Todd’s distance from home.

b. Write a function d(t) that represents the graph.

c. How far is Todd from home after 10.5 minutes? 7 minutes?
d. How long was Todd's entire trip?

. Mr. Smith left home and traveled at an average speed of 30 mph for 10

minutes. Then he stopped at the grocery store for 5 minutes. He then travels 4
minutes farther at a rate of 15 mph to the post office. Mr. Borchert then returns
home at a constant speed of 45 mph.

a. Graph Mr. Smith’s distance from home.

b. Write a function d(t) that represents the graph.

c. How far is Mr. Smith from home after 6 minutes? 16 minutes?
d. How long was Mr. Smith’s entire trip?

3. A skydiver jumps from an altitude of 3500 feet. He falls at a rate of 50 feet per
second. After 2000 feet, the skydiver opens his parachute and the new rate of
fall is 20 feet per second.

® 00T

Write a skydiver's altitude (A) as a function of time ().
Graph the function.

What is the skydiver's altitude after 20 seconds?
What is the skydiver's altitude after 75 seconds?

How long will it take the skydiver to reach the ground?

4. A scuba diver begins at sea level. She falls to the ocean floor at a rate of 15
feet per second. After 540 feet she slows to 5 feet per second.

®0O00To

Write a scuba diver’s depth (d) as a function of time (t).
Graph the function. '
What is the scuba diver's depth after 25 seconds?
What is the scuba diver's depth after 65 seconds?
If the area of water in which the diver is diving is 1500 feet deep, how long
will it take him to reach the bottom?
A




5. Atrucking company transports goods between Chicago and New York, a f‘)
distance of 960 miles. The company’s policy is to charge, for each pound, $.50 ' |
per mile for the first 100 miles, $.40 per mile for the next 300 miles, $.25 per |
mile for the next 400 miles and no charge for the remaining 160 miles.

a. Graph the relationship between the cost of transportation in dollars and
mileage over the entire 960-mile route.

b. Write a function that can be used to find the cost of transporting goods at
any point in the trip.

6. The Ironman Triathlon is a race that consists of three parts: a 2.4 mile swim
followed by a 112 mile bike race and then a 26.2 mile marathon. A participant
swims steadily at 2mph, cycles steadily at 20 mph, and then runs steadily at 9
mph. Assuming that no time is lost during the transition from one stage to the
next, find a formula for the distance d, covered in miles, as a function of the
elapsed time ¢ in hours, from the beginning of the race. Graph the function.

7. A floor-refinishing company charges $1.83 per square foot to strip and refinish
a tile floor for up to 1000 square feet. There is an additional charge of $350 for

toxic waste disposal for any job that includes more than 150 square feet of tile. -
.

a. Express the cost, C, of refinishing a floor as a function of the number of
square feet, x, to be refinished.
b. Graph the function.

8. The tax table below list income tax brackets.

Income Tax Brackets

Up to $10,000 5%
Greater than $10,000 but less than $20,000 7% |
More than $20,000 8.5%

What type of function is described by the tax rates?

Write the function if x is income and t(x) is the tax rate.

Graph the tax brackets for the different taxable incomes

David Jones lives in the state with this tax brackets. In which tax bracket is
Mr. Jones if he makes $38,000 last year? '

000w

(i)



1.

] Use the piecewise function to evalucte fhe
/\> following:

3
x=2'

flx) =
8,

Zx? = 3x,

x<~3

—3<x<6
x>6

2. Graph the following piecewise function.

-Ex-Z
£) ={ s

= 1,
2.:‘+-

=<0

x>0

b

F-

&

o 0 o o

3. Use the piecewise function o fill in the table.

—-x + 4, x<{}

flx)=

-~3x + 18, x>0

(
N

2

Y Sully's blood pressure changes throughout the school day. Sketch a graph of his blood pressure over time.
LABEL THE GRAPH! Let x stand for the time since 8:00 am, so 10:00 am would be x =2, 12:00 pm would be

x=4, eic...

Sully's Day

o Sully's blood pressure starts at 90 and rises 5 points
every hour for the first 4 hours. -

o Sully chills out for lunch from 12-1 and maintdins o
cool 110 blood pressure,

¢ Last period of the day is from 1-3 pm and Sully's

blood pressure rises from 110 at 10 points per hour.

s School ends and Sully's blood pressure starts
dropping 2 points per hour until his 8 o'clock
bedtime.
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-
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3. Use the picture of the piecewise function to answer the following:

Graph Equation of Pieces Domain for Pieces Piecewise Function

e

—

e . flx) =

6. Ms. Russell wants to make t-shirts for his Math 3 students [shown below). Custom ink will make the shirts and

sell them for the following prices. Write a piecewise function 1o represent cost, v, in dollars and i-shirts, x.
Graphit! Label the graphl :

(-20 shiyts = §25 each
2130 shirts = £20 each
b | 31-50 shirs = 815 each

7: " Minli's house is iocated 1.4 miles from her school. When P = P@ + pgh
she walks home from school, it takes her an average of 8.
24 minutes. Assuming that Mini walks at'a constant rate,
which of the following functions best models Minli's
distance from kieme, d, in miles i she has walked a total
of t minutes on her trip home that day?

The absoiuie pressure, P, in a fluid density, p, ot a given
depth, h, can be found with the above equation, where
Po is the atmospheric pressure and g is the gravitational
acceleration. Which of the following is the correct
expression for the depth in terms of the absolute

” - pressure, atmospheric pressure, fluid density, and”
d=14— 0 gravitational acceleration? -
P — P@
Dd=14-24¢ G h=
@ )
12¢ '
®d=14-—t o hom D
' £4
7
Sd=144+—t on=L_p _
120 pg e N

E‘E'shﬂ-}i»PR,
PG




Math 3

EQ: How can we find the inverse of functions and determine if a function is one-fo-one®

The speed limit for driving in a school zone s 20mph. That seems so slow if you're riding in @ car, But have you ever
—wondered how quickly you couid come to a complete stop going thot speed (even if you have super quick reflexes)? It
ﬁould toke you over 13 feet] The speed of a vehicle s and the stopping distance d are related by the function s(d) = V304.

Filtin the fable of values for s{d). Round to the nearest whole number. Then, graph s{d) and answer the questions.

o
dft |s(d)mph
Speed
{tn mpi}
25
50
100 : *
200
300
%
3
I3 W tow 260 o
Stopping FMsiance Lim 153
if you were a police officer investigating an accident, you would be able to measure the length of the skid marks on the
road and then approximate thé speed of the driver. The driver swears he was sure he was going under 60 mph, The fire
marks show a pattemn for 150 feed. Is the driver's sense of his speed accurate? Justify your answer.
( )

Use your answers in the problem to make a greph of stopping Stapping |
distance as a function of speed. ’ fin fi)

How are the two graphs related? ' ' :

g

L)

3w 30 i i
Speed {in mphi




Example 1. Are the following inverses of each otherz

'Excmpie 3 CGrophy=x+2

Q) X Y X Y
-2 15 i5 | -2
-1 -7 7oA
0 8 g 0
1 2 2 1
2 0 0 2

9 ipat | Gutpit
A

0 3

1 4

2 7

3 1

Example 2: Graphy = x2

a} Istheinverse g function?
) Isthe function one-to-one?

a) lsthe inverse o.function?
b} Isthe functfion one-to-one?

b) inpul Quiput Inpyl Quipgt
-1 5 3 0
1] 3 4 7
+ 4 5 0 -
2 T 4 14
3 4 0 25
x

S T A
-3 5
-2 9
-1 2
0 11

Graph the inverse:

Graph the inverse:

/_

)

You Tryl Draw the graph of the inverse function for each of the functions shown below on the same coordinate plane,

o tY

a)

P
bl

b}

AP

A

N

c}

y

1

H9)




FAerth3 —hiveloC eIt ONS =0 UatiOns;
EQ: How can we find the inverse of a funcfion given the equation of a functiong
{ ) To find an inverse:

1. Swapxandy
2. Solvefory
3. Rewrite by writing f1{x} =

Example 1: Find the inverse of the function f(x} =x2 -9

; o x+3
Example 2: Find the inverse of the function f(x) = e

i )
|
\‘\.,__, .

You Tryl Find the inverse of the function flxy=3x%+5

x—6
Challenge! Find the inverse of f(x) = —~
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— 1 HEInverse Relations & Functions

A. Given Qrdered Pairs

Examples: Find the inverse and then determine if each is function. -

{4, D 3, ~1}{4,~5)} Inverse:

- To find the inverse: Swilch the x and y coordinates within cach ordered peir. Don*t change signs.

B. Given an Equation

I*' Switch the x & y variables in the equation.

2" Solve the-equation for y

3 Replace y with £~ '(x) 7 '(x) is the inverse fanetion notation.
Examples:
Ly=-2x+10 "ix) =

B. Given an Equation

{*  Switchthe x & y variables in the equation,
2™ Solve the equation for y '

3¢ Replace y with ~'(x) £ 'x) isthe inverse funci:ianl notation,
3z 41 ~1
" — f {x:l =
-2, f(X) = 4 |
3 y - 5 fhg (X) =
. —1
4. y=3-2x° s




|
1 3 fx)=3x+1

Function

inverse

x | f{x)

x

£i{x)

/) Find a table of values for each function and its inverse.

b. f(x) = (2 =x)?

Function

x| fx}

Inverse

X

f{x)

2. Graph each function, its inverse, and their fine of symmetry. Label the function and its inverse on each graph.

a. f{x) =%x+1

F

A

b. f(x) = (x —2) +3

[

| ’

5 -
>
&

¥

B

3. Find the domain and range of the each function and the domain and range of its inverse in problems 2 {a-b} above.

a. f@)=2x+1
fx)

Demain:

f~i{x) Domain:

N

Range:

Range:

b.f(x) ={x—22+3

flx)

Domain:

f~Y(x) Domain:

Range:

Range:

SZ)




answer in complete sentences:

a. Istheinverse of f(x) = %x + 1 a function? Explain,

b. istheinverse of f(x} = (x — 2)? + 3 a function? Explain.

5. Find ’rhé inverse for each relation. _ ‘
a) {{1.-3). {2, 3). (5.1}, {6, 4)} b) {(-5.6). (-6.-8), {1,-2), (10, 3)}

- Directions: Graph the inverse for each relation below (put your answer on the same graph).

6. 7. TAr
gk
s 3
2t
\ 1} ;
= R B R R
) (R ]
73.2,,
- ;:.,_3h
< 4h
L N
5-
8, 2.
Ak
3k
"3" L
g} -
i sh N

=




Directions: Find the inverse function. Be sure to write the inverse as f-1{x} =

()

.
g(x)=i—2 5 hx) = \/17—3
¥ .
1
3 h(x)= 27 +3 | 4. g(,x:)=—4.1‘é'+ 1
-
»,
Tx+ 18 6 f(.‘r) =—x+3




FUNCTION OPERATIONS AND FUNCTION COMPOSITION
Example
Given f(x) =2x + 3 and g(x) = x?

Evaluate the following;

a. f+g)= b.(f+g M)=__

e. £(-2)- g(2)= d{(f-g (=__

e. f(5)eg(5)= f. (feg) (9=

g f(4)+g(4)= ho(f/g) (-h=___

AS YOU SEE, we can add, subtract, multiply, and divide functions!!

THE RESULT IS A NEW FUNCTION!

RECALL  f(x) =2x + 3 and g(x) = x2
EXAMPLE Add
f(x) + g(x) =
Addition 4 =T +gm | I@+E@=(f + &)
(f+g )=
EXAMPLE Subtract
f(x) - g(x) =
Subtraction
(f-g) (x) =1(x) - g(x) fG)-g@=(f-9@) [(f-g =
EXAMPLE Multiply
Multiplication | £ (x) eg () =(fe gy | TG €@ =(£28) @) [£(x) ez (0=
(feg)x)=
fx)+g@x)= f3+g@B)= Divide
Division (17 9w=L2 - (t/ @)= Fx) /g =L
g(x) g(x)
pAC)
8(3) (f/g)(x)=




P

GUIDED PRACTICE

Using g(x)=4x+3andh ®)=x-2, f(x) = -;C-, give the domain of each function

a) g(x)=4x+3 Domain:

b) hix)=x-2 Domain:

¢) fx)= %, Domain:
Evaluate the following:

1. f5)-h(-4)=__

2. g4 RS=_____
3. hix)-fx)=__
4. f8~+h(-4)=__
5. f-10)y+h(2) =
6. 2f{x)-3g(x)=_
7o)t gx)=__
8. (tg)(-1)=_
9. g(-3)+51f(-5)*h{dx) =
10, gx)-hx)=
11, -2 g( x+1) + h(x-2) =
FYI. THE DOMAIN OF a NEW FUNCTION FORMED BY THE SUM, DIFFERENCE,
PRODUCT, OR QUOTIENT OF TWO OR MORE FUNCTIONS IS THE INTERSECTION OF

EACH OF THE DOMAINS OF THE FUNCTIONS THAT ARE BEING ADDED,
SUBTRACTED, MULTIPLIED, OR DIVIDED.

ie. We end up with the restrictions of the individual functions .

NOTE: in division L) , 2(x) #0
g(x)

Which example from above illustrates the importance of the restriction g(x) £0.

D




II.

II1.

IV.

9.

. G(F(x+2))

. G oF(2x))
Evaluate.
a. (f og) (x)and b. (g =) (x) when fix)=|x — 1| and g(x) = Jx
x=4 a) ' b)
x=1 a) b)
Evaluate
a. f(g(x)) and b. g (f(x)) when f(x) = x+3 and g(x) = - 2x+ 4
a) b)
F or f(x) = x+3 and g(x) = - 2x+ 4, find

a. fgx)

b. g (f(x))

c. gg®)
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Name Class Date
Homework

1-8 — —

fnverses in Context & Function Operations

#1 To make a long-distance cél!, your phone company charges $1.50 to make the

~ connection, and an additional $0.10 for every minute that you are on the line once

connected.

a. Write an equation for the price of a long-distance call, p, in terms of the iength of
the call in minutes, m:

b. When you get the phone bill, you see that your sister made a long-distance cail
that cost $2.75. How long was she on the phone?

¢. Think about how you solved part (b). Write an equation fo determine m in terms
of p. (Thatis, how do you calculate the length of a call based on its price?)

Ogerations on Functions

#2 43 o
f(x)=x"—6x+2 | f(x)=-2x°+4x+10
Find £(-2a) g(x)=3x%+11x -7

Find {(x)-g(x)

#4 ' B
f(x)=-2x"+4x+10 : f(x)=~2x" +4x+10
g(x)=8x"+1lx-7 g(x)=3x" +11x-7
Find f(x)+g(x) Find f(x) o g(x)

# - , 7 T

H(xy=6x-T - | f(x)=x"-6x+2
Find h(a+b) g(x)=9x-1

Find 2i(x) - 3g(x)




COMPOSITION OF FUNCTIONS

Definition of Composition of Functions: The composition of function f with

function g is written (fo g)(x) = f(g(x))

The composition of function g with function Sis written (g f)(x) = g(f(x)).
START ON THE INSIDE FUNCTION AND WORK YOUR WAY OUT!!!
Using OUR GOOD FRIENDS g(x) =4x + 3 and h x)=x-2,

EVALUATE: |

2. g(h(4))

o

. h(g(-4)

h(g(x))

e

d. g(h(x))

—

GIVENF (x) =x+3 and G(x) =x 2 - 1, evaluate the following:
1. (F-G)(2)

2. F(G(0))

3. F(G(y+3))

4. G(F(x))
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#8
f(x)=x%-8x+2
g(x)=9x-1
Find (f+g)(x)

#9 : ’
f(x)=3x"-4

Find B[i(x+2)]

#10 Letf/(x) =x~-5 and g(x)= x>
Find (g )(-3x)

| #11 Letf(x)=x~5 and g(x) = x°

Find (f e g)(-3x)

#11 Let f(x) = x* +4 and g(x) = 2x
Find (g /)(-2)

#12 Letf(x)=x"+4 and g(x) =2x
Find (f o g)(-2)

#13 Letf(x)=x+8and g(x)=2x -
Find (f e g)(4c)

#14 Letf(x)=x+8 and g(x) = 2%
Find (g j)(4c)

#15 Letf(x)=x—35and g(x) =x’

Find (f = g)(3n)

#16 Letf(x)=x-5 and g(x)=x"
Find (g ° /)(37)




Create Your Own Review Sheet Unit 1: Functions and Their Inverses

Topics and Vocabulary

Examples and Notes

Domain and Range, Linear Functions

Systems of Equations
Elimination & Substitution

Systems of Equations
Graphing & Applications

Systems of Inequalities

Absolute Value Equations




R .

Absolute Value Inequalities

Graphing & Evaluating Piecewise
Functions

Piecewise Functions Applications

Inverse Functions

Function Operations with Compositions







