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EOT GRADE 10 g

1_ Irefine the sample space_ 5. of a fair coimn beine
tossed onoe.

SO TN

The sample space & inchades all possible outoonwes
of tossinge & fair oo

A far comn can land on e=ads or tazls.

S=1H.T}

2. A munbered spimmer with six equal parts is spam

OIRCE,

= =

a. "What is the sample space of the expermeent?

b. What 15 the sample space for the event of landng
o a prines mumnber?

SQLUTTON:

a. The sample space inclndes all possible outconses
of spomne the spinmer

The spmmercan landon 1. 2. 3. 4. 5, or 6.
S={1.2.3 4 3 5}

b. The sample space for the event of landme on a
prines omnber is all cutconees frome the sample
space that are pome mmmbers.

The prinye mnbers fioom the sample space are 2.3,
and 5.

S{prome mumber) = {2, 3_ 5}




3. DODECAGON A repular. 12-sided dodecagon is

rolled once.

a. What 15 the sample space of the experiment?

b. What 15 the sample space for the event of rolling
an even munber?

SOLUTION:

a. The sample space mncludes all possible outcomes
of rolling the dodecagon.

The dodecagoncan landon 1,2.3.4.5,6.7. 8, 9,
10, 1112

§5={1.2.3.4 56789 10 11, 12}

b. The sample space for the event of rolling an even
mumiber 15 all outcomes from the sample space that
are even nimbers.

The even munbers fom the sample space are 2. 4.
6,8 10 and 12,

S{even mumber) = {2. 4. 6. §. 10, 12}

4. SPINNERS A munbered spinner wifh six equal

parts 15 spun once.

a. What is the saniple space of the experiment?
b. What is the sample space for landing on a vowel?

SOLUTION:

a. The sanple space includes all possible outcomes
of spinning the spinner.

The spimmercanland on A B.C. Dot E
5={A B.C.DE}

b. The sample space for the event of landing on a
vowel is all outcomes from the sanple space that
are vowels.

The vowels from the sample space are A and E.

S(vowel) = {A. E}




5. UNIFORMS For away games. the baseball team
can wear blue or white shirts with blue or white
pants. Represent the sample space for each
expenment by completing the fable and tree
diagram and by making an organized hist.
SOLUTION:

Organized List

Patr each possible outcome from the pants color
choices with the possible outcomes from the shirts
color choices using letters to represent the colors.

5= {BB.BW. WB.WW}
Table

Shirt color choices are represented vertically, and
pants colored choices are represented honzontally.

WW

Tree Diagram
Fach event is represented by a different stage of the
free diagram

Shirts Pants

B —[5.8]
g
W— B W
Cutcomes < .
W= v L
W— W, W|

8. A mumbered spinmer with eight ecual parts is spun
until it lands on 2.

SOLUTION:

There are an infinite mumber of possible oufcomes
of this expermment. so its sample space 1s mfimte.

Because the expenment ends after a certam mmmber

of spins when the spinner lands on 2. the sample
space is discrete.

6. CHILDWCARFE Khalid's baby sister can drink
either apple juice or milk from a bottle or a toddler
cup. Represent the sample space for each
expeniment by making an organized list, a table, and
a free diagram

SOLUTION:

Organized List

Pair each possible outcome from the dnnk choices
with the possible outcomes from the container
choices using lefters to represent the choices.

5={AB. AC. MB. MC}

Table
Drink choices are represented vertically, and
container colored choices are represented

Bottle Cup
AC

M.C

Tree Diagram
Fach event is represented by a different stage of the
tree diagram.

Drink Container
—B— A B
P g
TTT——g—naC
Citoomes

E— M8

u-:::’*f
g —M,C

10. A letter is randomly chosen from the alphabet
SOLUTION:

There are only 26 possible outcomes of this
experiment: each letter of the alphabet.

The sample space .5 15 finite.

S={ABCDEFGHILILELMNOQO

ey g




Classify each sample space as finife or infinife.
If it is finite, write the sample space. If it is
infinite, elassify whether it is discrete or
CONTINILONS.

7. A color file is drawn from a cup that contains 1
vellow, 2 blue. 3 green. and 4 red color tiles.

SOLUTION:

There are only four possible outcomes of this
experiment: selecting a yellow, blue, green, or red
color file.

The sample space 5 15 fine.

5= {yellow, blue, green red}

Find the number of possible outcomes for each
situation.

11. A wvideo game lets you decorate a bedroom using
one choice from each category.
=k

Choices
Paint color 8
Comforter set ]
Sheet set 8
Throw g 5
Lamp 3
Wall hangine 5
SOLUTION:

Find the mumber of possible oufcomes by using the
Fundamental Counting Principle.
EBx6x8x5x3x5=282800

There are 28_800 ways to decorate the bedroom.

& Anangler casts a fishing line info a body of water
and its distance 15 recorded in centimeters.

SOLUTION:

There are an infinite mumber of possible outcomes
of this experiment, so its sample space is infinite.

The angler can contimue to record distances of the
casts mdefinitely, so the sample space 15 comfimous.

10. A letter is randomly chosen from the alphabet.
SOLUTION:

There are only 26 possible outcomes of this
experiment. each letter of the alphabet.

The sample space 5 ts finite.

S={A.B.C.D.EF.G.HLILELMN,O.
P.Q.RS.T.UV.W.XY.Z}

12 A cafeteria meal at Angela’s work mchides one
choice ffom each category.
Nuomber of

Cafeteria Meal Choices

Main dish 3
Side dish
Vegetable
Salad

Salad Dressing
Dessert

Dnink

| b B2 b

SOLUTION:

Find the mumber of possible outcomes by using the
Fundamental Counting Principle.
Ixgx2x2xI =2 x3I=804

There are 864 meal combinations.

13. SHOPPING Omn a website showcasing outdoor
patio plans, there are 4 types of stone, 3 types of
edging, 5 dining sets, and 6 grills. Kamar plans to
order one item from each category. How many
different patio sets can Kamar order?

SOLUTION:

Find the mwmber of possible outcomes by using the
Fundamental Counting Principle.

4x3I=x5x6=360




14 AUDITIONS The drama club held tryouts for &

15

roles m a one-act play. Five people anditioned for
lead fenale, 3 for lead male_ 8 for the best fiend 4
for the mother, 2 for the father, and 3 for the
Imumorous aunt. How many different casts can

be created from those who auditioned?

SQLUTION:

Find the number of possible outcomes by using the
Fundamental Counting Principle.
5#3xBx4xlx3=2880

There are 2830 different casts that can be created.

BOARD GAMES The spinner shown isused in a
board game. If the spinner is spun 4 fimes. how
many different possible outcomes are there?

SOLUTION:

Find the numiber of possible outcomes by using the
Fundamental Counfing Principle.

Gx6x6x6=1296

There are 1296 different possible outcomes.

16. BASKEETBALL In a city basketball leagne there

st be a muninmim of 14 plavers on a team’'s roster.
One 14-player team has three centers. four power
forwards, two small forwards. three shooting
guards, and the rest of the players are poinf guards.
How many different >-player feams are possible if
one plaver 1s selected from each position?

SOLUTION:

Find the number of point guards on the feany:
14-3-4-2-3=1

Find the mumiber of possible outcomes by using the
Fundamental Counting Principle.

3x4ulx3xl=144

There are 144 different 5-player teams if one player
15 selected from each position




17. VACATION RENTAL Angelica is comparing
vacation prices m Boulder, Colorado, and
Sarasota. Florida. In Boulder, she can choose a 1-
of 2-week stav in a 1- or 2-bedroom suite. In
Sarasofa, she can choose a 1-, 2-, or 3-week stay
in a 2- or 3-bedroom smite, on the beach or not?

a. How many outcomes are available in Boulder?
b. How many outcomes are available i Sarasota?

¢. How many tofal outcomes are available?

SOLUTION:

a. There are 2 choices for weeks and 2 choices for
the mumber of bedrooms.

Find the number of possible outcomes by usng the

b. There are 3 choices for weeks. 2 choices for the
mmber of bedrooms. and 2 choices for beach

Oty

Find the number of possible outcomes by using the
Fundamental Coumting Principle.

Ix2x2=12

¢. The total cutcones 15 the sum of the
outeomes for Boulder and the outcomes for
Sarasota.

4+12=146

Find the pumber of pozsible outcomes for each
situation.

19. SCHOOL Tala wears a school uniform that
comsists of a skirt or pants, a white shirt a blue
jacket or sweater, white socks, and black shoes.
She has 3 pairs of pants, 3 skirts, § white shirts. 2
jackets, 2 sweaters. 6 pairs of white socks_ and 3
pairs of black shoes.

SOLUTION:

Skirt or pants: 3 +3=46
Bhae jacket or sweater: 2 +2 =4

Find the manber of possible cutcomes by usmg the
Fundamental Coumting Prmetple.

(skart or pants) = (whate sharts) * (blue jacket or
sweater} = (white zocks) * (black shoes)
Gxfxdxg=3=2502

There are 23972 different school tnaforms Tala can
Wear,

18. TRAVEL Maunce packs suits, shirts, and ties
that can be mixed and matched. Use his packing list
fo draw a tree diagram to represent the sample
space for possible suit combinations vsing one
arficle from each category.

Maurice's Packing List
1. Suits: Gray, black khaki
2. Sharts: White, light bhue
3. Ties: Striped (But optional)

SOLUTION:

Each event 15 represented by a different stage of the
free diagram.

Suit Shirl Tie
—_—T —GWT
W
. o WY e G, W, NT
G {T —_—a LT
- NT =G, L, NT
-1 —EBWT
w
-::‘:-‘dl m— T
Cracomes E}
—1 —ELI
T HT E L NT
T — KW
W=
u</ ST KW KT
P Al
Bt ' KoL M1

20. FOOD A sandwich shop provides its customers
with a mumber of choices for bread. meats, and
cheeses. Provided cne item from each category is
selected. how many different sandwiches can be
made?

White Tmkey Amencan
Wheat Ham Sawiss
Whole Grain | Roast Beef Provolone
Chicken Colby-Jack
Muenster
SOLUTION:

Fmd the mumber of possible outcomes by using the
Fimdamental Coumting Prmeciple.

3xd4%5=60




21. List six different expressions that could be used

to evaluate the area of the composite figure.

2

N

]2
3

x+8

SOLUTION:

There are § different ways:
Ar+H+Ax+E)+2(0
2

L

2% + 41 "4-"‘1""‘5?2 3

X+ 8

WA+ 2D A +H+H 2D
2

21— =
: o b 2
26 | HHOLIS

¥+ B

2(x) + 2{4) +x + 6) + 2(x +6) + 2(3)
2
2(x)——=

| 2x+6) | 23) |2
3

2ix+6)2
X+ 8

2(4)—7

2. LICENSE FLATES One state requires license
plates to consist of three letters followed by three
mmmbers. The letter "0" and the number "0" may not
be used but amy other combmation of letters or
plates can be created?

SOLUTION:

Find the mumber of possible outcomes by using the
x50 x 0 x0=11300623

There are 11.390.625 different license plates.

e+ 4)+2x+6)+ 2 +6)+203)

)+ 22 +2) +4x + 6+ 2(3)

2
2(x) — et =
22— : 2
2) —] ¥+,
2(2)
x+8

N +2+ 21D+ +6)+ N + 6+ (3
Z
2(X) —
E[E]”"'ﬁ th."'ﬁ'} 213:' 2
Xx+B

33 COLLEGE Jack has been offered a mumber of
intemships that could ocour m 3 different months, in
4 different departments, and for 3 different
companies. Jack is ondy available to complete his
there for his internship?
SOLUTION:
Find the mmber of possible outcomes by using the
Fimdamental Coumting Principle.

(Faly only) * (departments) * (companies)
1x3x4=12

There are 12 different outcomes.




1. A fair die 1s rolled once. Let 4 be the event of
rollmg an even mummber, and let B be the event of
rolling a mmober greater than 4. Fmnd 4 M B.

SOLUTION:

The possible outcomes for event 4 are all of the
mumbers on a die that are even, or {2, 4 6}

The possible outcomes for event B are all of the
numbers on a die that are greater than 4. or {5, 6}.

A M B contan= all of the outcomnes that are in both
samiple space 4 and B.

AN B= {6}

[

. A fair die is rolled once. Let A be the event of
rolling an even muonber, and let B be the event of
rolling an odd mmber Fmd 4 M B

SOLUTION:

The possible outcomes for event 4 are all of the
mumnbers on a die that are even, or {2, 4. 6}.

The possible outcomes for event B are all of the
mumbers on a die that are odd. or {1, 3, 5}.

A M B contams= all of the outcomes that are in both
samiple space 4 and B.

ANB=0G

4. Let P be the event of the spinner landing om a
section with a ponme momber, and let O be the event
of the spinner landimg cn a secton with a munber
that is a nmaltiple of 3. What are the possible
outcomes of each event?

a.P={__}
b.O={_ }
e.PNO={_}
SOLUTION:

a. The possible outcomes for event P are all of the
mmmbers on the spinmer that are prime. or £2, 3, 5,
o

b. The possible oatcomes for event O are all of the
mmubers on the spimner that ave a noualbple of 3, or
{3.6, 9,12}

c. F M contains all of the outcomes that are
both sample space P and (.

PNo=1{3}

Use the spinner.

"

3. Let A be the event of the spinner landing on 4 or

10, and let B be the event of the spinmer landing on
a section with a mmber drasible by 4. What are the
possible cutcomes of each event?

a..d = 3
b.E={ 1

c.ANB={_}
SOLLTTON-

a. The possible outcomes for event .4 are all of the
mumbers on the spinmer that are 4 or 10, or {4, 10}

b. The possible outcomes for event B are all of the
mumbers on the spinmer that are divisible by 4, or
{4, 8, 12}.

.4 M B contams all of the cutcomes that are
both sample space 4 and B.

AMNEBE={4}

5. A card 1s selected from a standard deck of cards.
"What 15 the probability that the card 1s a diamond
and is a seven?

SOLLTION:

Let 4 be the event of choosing a dismond. and let B
be the event of choosing a 7. The total mmmber of
outcomes 13 the total momaber of cards 1n a deck, or
X

Wiite the corresponding mmmber of each card in s
correct place in the Venn diagram Tn the diagram
D stands for diamonds. H stands for hearts, ©
stands for chubs. and S stands for spades.

=% B

AD 2D
3D 4D
5D 6D
8D 9D
100D JD
QD KD

There are 13 cards that are diamonds in a deck of
cards and there is only 1 dimmond that 1s alsoa 7.

mamnbws uf smesc crs A ] 0
[ETTE T T ST —
1

MANNI=

The probability that the card is both a diamond and
a7dis =7 - 0T about 1. 92%.




6. A card 15 selected from a standard deck of cards.
What 15 the probabality that the card has a mumber
on it that is divisible by 2 and is black?

SOQLUTION:

Usze the spinner.

Let 4 be the event of choosing a card that has a
mmnber on it that 15 dovisible by 2, and let Bbe the
event of choosmg a card that is black. The total
munber of outcomes is the total mmber of cards \ ¥
a deck, or 52. 7. Let 4 be the event that the spimner lands on a
vowel Let Bbe the event that it lands on the letter

Write the comesponding number of each card m its

J. What are the possible outcomes

correct place in the Vern diagram In the diagram of each avent?

Dy stands for diamonds, H stands for hearts. C

stands for clubs, and S stands for spades. ad={_}
A B bE={_}

c.dUB={ 1}
SOLUTION:
a. The possible outcomes for event 4 are all of the

letters on the spinner that are vowels. or {A.E. Q.
19} 3

b. The possible outcomes for event B are all of the

There are 20 cards that have a mumber on 1t that 15 Totins i fhas s that are T, or {J}.

divizible by 2 and there are only 10 that is alse

lack cords . A U B contams all of the ontcomes that are in
S — either sample space(s} 4 or B.

FA N K

AUB={AEQTI}

The probabulity that the card has a munber on it that
; - ; L
15 both drvisible by 2 and 1= black 1s = o

gbout 19.23%.
2. Let X be the event that the spinner lands on a 9. A random mmmber generator is used to generate one
consonant Let ¥ be the event that it lands on the integer between 1 and 20. Let O be the event of
letter K What are the possible cutcomees of each generating a multiple of 5, and let LF be the event of
event? senerating a mumber less than 12 What are the
possible cutcomes of each event?

a.X={_ }
aC={_ 3}
b.¥={ 3}
b.D={_ }
X UTF={ 3}
SOLUTION- oL D={_}

SOLLTTTON:
a. The possible cutcomes for event X are all of the

letters on the spinner that are a consonant. or {E_
H, 5, T},

b. The possible ouatcomes for event ¥ are all of the
letters om the spinner that are K, or {K}.

c. X U ¥ ocomtains all of the outcomes that are in
either sample space{s) X or ¥

AL F¥F={K H S5, T}

a. The possible outcomes fior event O are all of the
mumbers that are a noaltiple of 3, or {3, 10, 15, 20}

b. The possible outcomes fior event I are all of the
mumbers that are less than 12, or {1. 2. 3.4, 5,6,
7.8.9. 10, 11},

c. U D) contains all of the cutcomes that are in
either sample space(s) O or L.

CuUD=¢1.23 45 6,7,8.9 10,11, 15, 20}




10. A randermn mumber generator 1s used to generate one

mteger between 1 and 100. Let 4 be the event of
generating a nudiiple of 10, and let B be the event

of generating a factor of 30. What are the possible
outcomes of each event?

b.E={ }
c.d U EB={ '
SOLUTION:

a. The possible outcomes for event 4 are all of the
mumbers that are a nltiple of 10. o {10, 20, 30,
40, 50, 60,70, 80, 80, 100}.

b. The possible outcomes for event B are all of the
mumbers that are a factor of 30 0r {1.2, 3. 3. 6,
10, 13, 30}.

c. A U B contans all of the outcomees that are in
either sample space{s) 4 or B.

4 UE={1.2375 610 15 20,30 40, 30, 60,
70, 80, 90, 100}
12, What 15 the probabality of flipping a com and not
landine on tails?
SOLLUTION:

Let 4 be the event of a coin landmg on tails. Then
find the probabality of the complement of 4.

Ther= 15 1 side of 2 coin that 15 a tail.
There are 2 sides of a com.

The probability of the complement of 4 15 PL4") =1
= F{d).

PA Y | =PlA}  Pobabilify of & complimes

4

The probabaity of flippmg a com and not landmg on

tailsis — or 0.5,

11. What is the probability of drawing a card from a
standard deck and not getting a spade?

SOLUTION:

Let A be the event of choosing a card thatis a
spade. Then find the probabibty of the comyplement
of d.

There are 13 cards that are spades.
There are 32 cards m a deck.

The probability of the complement of 4 15 (47 =1
- Fid).

PlAT=1=p04d)  Pecbabiliey of & complemsi
"'I-E" Subshwdsor

L1 k|
_llr—l ALAERID vl w1

52

g
The probability of not getting a spade is ui-:-—; or 3

or .73

13. Carmela prrchased 10 raffle tickets. If 730 were
sold. what is the probability that cne of Cammela’s
tickets will not be drawn?

SOLUTION:

Let A be the event of one of Camela’s tickets baing
draam. Then find the probability of the complement
of 4.

There are 10 raffle tickess that are Carmela’s.
There were 250 raffle tickets sold.

The probability of the complement of 4 1s P47 =1
— P(d).

AT lml=M4)  Probability of 2 complemen
- H-'l-- btttk
280
_ 240

250)

The probability that one of Camela’s tickets will

_ 20
not be drawn i3 Sap O (.95,




14. What 15 the probability of spmning a spinmer

16.

mumhered 1 to § and not landing on 37
SOLUTIGN:

Let 4 be the event of spinmng a spimer mumbered 1
to & and landme on 3. Then find the probability of

the complement of 4.

There is 1 section on the spimmer labeled 5.

There are 6 secions on the spinner.

15. STATISTICS A survey found that about 90% of

the jumior class is nght-handed If 1 junior is chosen
at random out of 100 juniors, what is the probability
that he or she is left-handed?

SOLUTION:

Let 4 be the event of choosing a nght-handed
Jumior. Then find the probability of the complement
of 4.

There are 90 juniors that are right-handed becanse

00% of 100 is 0.9 = 100 =90.

The probability of the complement of 4 is P4 =1
— F(A).

Ml s | =Pl4) Meobmb by ol o complemem

3
L

The probability spinning a spinner numbered 1 to 6
=
and not landing on 515 ;f:‘ or about (.83

TR

There are 100 juniors,

The probabality of the complement of 4 15 P47 =1
=|= : Substiiwtion —PI:,-[}.

MWah=1=m4) ababilily of o comp lemsil
Uil

The probability of choosmg a juntor that is not right-
0 |
handed or that is left-handed 1s —— or——or

0.10.

BRAFFLE Eaul bought 24 raffle ickets out of 1545
tackets sold What is the probability that Fanl will
not win the grand prize of the raffle?

SOLUTION:

Let A be the event of one of Fanl wall win the grand
prize of the raffle. Then find the probability of the
complement of 4.

Faul bought 24 raffle tickets.
There were 1545 raffie tickets sold.

The probability of the complemment of 4 1s P4} =1
— P(A):

Plah=1-plal
24
1545
_ 1521 a7

= ar ——— Hibwract nndl sl

| 545 515

o T Subelrtutian

The probability that Faul will not win the grand prize

of the rafle is - or 0.98.

100 10

17. MASCOT At Bwvenview High School, 120

shzdents were asked whether they prefer a honora
timber wolf as the new school mascot What 13

the probability that a randomby selected stadent will
have voted for a lion as the new school mascot?

SOLUTION:

Leat 4 be the event of a student prefeming a hon
The total mumber of outconees 1s the total mmber of
viotes, or 120

There were 78 students that prefer a lon.

planm= sl ul sl iasnies i udiahili
sl et pher ol possble optaine
ol
i
uld

Hl

The probability that a randomby selected shident wall
have voted for 2 lion as the new school mascot is

13
Eﬁ-,urﬂ.ﬁj.




18.

L

COLLEGE InEvan’s semor class of 240 sudents,
25% are planning to attend college after graduation.
What 15 the probabality that a semor chosen at
random is ot planming to attend college after
grachation”

SOLUTION:

Let 4 be the event of a semor planning to atend
college after praduation. Then find the probability of
the complement of 4.

There are 204 seniors planning to attend college
after graduation because 85% of 240 is 0.85 = 240
=204

There are 240 semors.

The probahility of the complement of 4 is P(4') =1
— B(4).

AA"Y=1-PA) rabahiliiy o
204
2y

16 i
T T

= | -

The probability that a senior chosen at random

isg:;:-tpimniugto attend college after graduation is

—_-_?;IE-!- = >0 or {15,

DEAMA CLUB The Venn diagram shows the
cast members who are in Acts I and 1T of a school
play. One of the students will be chosen at random
to attend a statewide performuing arts conference.
Let 4 be the event that a cast member 15 i Act T of
the play and let B be the event that a cast member i3
i Act IT of the play.

Act|

Actll

a.Fmdd NE

b. What 15 the probabality that the student who 15
chosen to attend the conference is a cast member m
only one of the two Acts of the play.

SOLUTION:

a. The possible outcomes for event 4 are all of the
cast members in AetTof the play, or {Kate, Paige,
Brad Gamett, Amy, Alex}.

The possible outcomes for event B are all of the
cast members m Act I of the play. or {TyTone,
Walter, Fran. Amy, Alex}.

A M B contams all of the outconnes that are m both
sample space 4 and B.

AN B={Amy, Alex}

b. Let i be the event of a cast member m both Acts
of the play. Then find the probability of the
complement of 4.

There are 2 cast members m both Acts of the play.

There are 9 cast members.

The probability of the complement of C1s P{C) =1
—P(C).

20. GAMES TaRae 15 playmng a game thatuses a
spinmer. What 13 the probability that the spmmer waill
land on a prime munber on her pext spm?

Let 4 be the event of spinning a prime munber. and
let B be the event of spinming a composite mumber.
The total number of outcomes 1s the total mumber of
sections on the spinmer. or 7.

There are 7 sections on the spinner that are prime
munbers. None of the sections on the spinner are
composite munbers.

. _ her of v in A and B .
P R = T i ol porsiic cukegmes. T o Dati s Tl
=

%

=1

The probability that the spinner will land on a primme

mumber on her next spin is 1.




1. CHEERLEADING The cheerleading squad is
made up of 12 girls. A captain and a co-captam are
selected at random. What is the probability that
Chantel and Clover are chosen as leaders?

SOLUTION:

The number of possible outcomes in the sample
space 15 the number of permutations of the 12
cheerleaders' order. or 12!

The number of favorable out comes is the number
of permutations of Chantel and Clover times the
other cheerleaders' order given that Chantel and
Clover are the leaders.

nlm = mummhor o vambli o
FChante| s Claver |oad = 1] g

SR, L R
PSRRI a1 i

i

(]

. BOOKS You have a textbook for each of the
following subjects: Spansh. English, Chenustry,
Geometry, History. and Psychology. If you choose
4 of these books at random to arrange on a shelf.
what 1s the probability that the Geometry textbook
will be first from the left and the Chemistry textbook
will be second from the left?

SOLUTION:

The number of possible outcomes m the sample
space 15 the number of permutations of the 6 books'
order. or 6!

The number of favorable out comes 15 the number
of permutations of the 4 remaming books order.

4
P Geameery 1, Chemisizy Jd) = —
3

- 14'1 Expmm #
ERYE]
I

J

3. RAFFLE Alfonso and Cordell each bought one
raffle ticket at the state fair. If 50 tickets were
randomly sold. what 1s the probability that Alfonso
got ticket 14 and Cordell got ticket 237

SOLUTION:

The number of possible outcomes 1 the sample
space 18 the number of permutations of the 50 raffle
tickets. or 50!

The number of favorable out comes 1s the mumber
of permutations of the 48 remannng raffle tickets.

4!
PN 13, Conle | 2=
__ L
BT
A
T

4, CONCERT Nia and Ciro are gomg to a concert

with their high school's key club. If they choose a
seat 1 the row below at random. what 1s the
probability that Ciro will be i seat C11 and Nia will
be mn C12?

— [ A
.r!-_-= '

s o7l call colewlienicnicnicnlios

T — __:—_n
r—— .

(=L

o T o,

SOLUTION:

The number of possible outcomes m the sample
space 15 the number of permutations of the 12 seats,
or 12!

The number of favorable out comes 15 the mumber
of permutations of the 10 remaining seats.

U = il ol fverahili o i
PiCH €11 N1 2p= 5 .

12011} il ahs i
1 ;




5. PHONE NUMBERS What is the probability that
a 7-digit telephone mumiber generated using the
digits 2. 3.2, 5.2, 7. and 3 is the mumber 222-
33577

SOLUTION:

There is a total of seven mumbers. Of these
mmbers, 2 occurs 3 times. 3 ocours 2 times, and 5
and 7 occur 1 time each. So. the mumber of

i 'I_ 1zhable pemmitations of these numbers 1=

!
Y =420

There is only one favorable amangement. 227
3357

The probability that a pernmtation of these mumbers
selected at random results in the comect phone

I
mmiber, 222-3357. is 20

7. STUDENT COUNCIL The table shows the
finalists for class president. The order in which they
will give thesr speeches will be chosen randomly.

Class President Finalists are Alan Shepherd,
Chaminade Hudson, Denny Murano. Kelh

Baker, Tanika Johnson. Jerome Murdock, Marlene
Lindeman

a. What is the probability that Denny, Kelli, and
Chaminade are the first 3 speakers, in any order”?

b. What 15 the probability that Denny is first, Kelli is
second, and Chaminade is third?

SOLUTION:

a. The number of possible outcomes in the sample

gpace 15 the number of pemutations of 7 finalists
taken 3 at a time 773

6. IDENTIFICATION A store randomly assigns

their emplovees work identification munbers to
rack productivity. Each munber consists of 5 digits
ranging from 1-9. If the digits cannot repeat, find
the probability that a randomly generated number is
25038

SOLUTION:

Becanse the digits cannot repeat. order mn this
simation is important. The mmber of possible
oufcomes mn the sample space 15 the mumber of
pemmutations of @ digits taken 5 at a time, s

9! 9-8-7-6-5-4
= =3 =3 T j
.}P_q 09— ?f 15,120

There is only one favorable arrangement. 25938

The probabadlity that a pemurtation of these mmbers
selected at random results in the comect

identification mmmber. 25038 is

15,120 °

it 7604
Py = = 265

(7=3)! #

The mumbet of favorable outcomes 15 the mmber of
pemmitations of Denni, Kelly, and Chanunade, or
3L

The probability that Denm  Kelly, and Chanunade
are selected at random m any order, 1=

3 |
e © | R

210 357

b. The probability that Denny is first, Kelli is
second. and Chaminade is third has the same
number of possible outcomes as part a. 210.
However, now the favorable outcome 15 1 because

|
the order s estricted. The probability is -




1. CLOTHING Omari has two pairs of red socks
and two pawrs of white socks in a drawer. He has a
drawer with 2 red T-shirts and 1 white T-shirt. Ifhe
randomnly chooses a pair of socks from the sock
drawer and a T-shirt from the T-shirt drawer. what
1s the probability that he gets a pair of red socks
and a white T-shirt?

SOLUTION:

These events are independent becanse Omari 15
selecting a pair of socks, and then selecting a T-
shurt Let 4 represent a pair of red socks and B
represent a white T-shirt.

Conplete the equation to determine the probability
of independent events.

P(A ond @)= PLAJ=P(R] Probabilii

- .I.
3

£t

I
= N — B
(4]

|I.|

-

3. A die s rolled and a penny 15 flipped. Find the
probabilrty of rolling a two and landing on a tarl

SOLUTION:

These events are mdependent because a die 15
rolled. and then a penny is flipped. Let 4 represent
rolling 2 2 on the die and B represent the penny
landing with tails showing.

Complete the equation to determine the probability
of independent events.

Fld and By PlA)=P(B)  Pribability of indepenifeet evert
] |
G jij=
B

= Lii (TR
I2

50, the probability of rolling a two and landing ona
mﬂisF of about §%.

2. Pliyllis drops a penny in a pond, and then she drops
a nicke] in the pond. What is the probability that
both coins land with tails showmg?

SOLUTION:

These events are ndependent becanse Phyllis drops
a penny in a pond, and then drops a nickel in the
pond. Let 4 represent the penmy landing with tails
showing and 5 represent the nicke] landing with tails
showing.

Complete the equation to determine the probability
of independent events.

PlAand 8Y=PlA)=PIB)  Probabifity of indeponiest cvont
[ |

BN e i

L
I
So, the probability that both coins land with tails

1
showing 15 7o 25%.

4. A bag contams 3 red marbles. 2 green marbles, and
4 blue marbles. A marble 1s drawn randomly from
the bag and replaced before a second marble is
chosen. Find the probabulity that both marbles are
blue.

SOLUTION:

These events are independent because the first
marble 15 replaced before a second marble s
chosen Let 4 represent drawing a blue marble.

Complete the equation to defenmine the probabulity
of ndependent events.

Pl and A)=PLa)eP{d]  Prababii
wit
=5
=16

=

So. the probability that both marbles are blue is

I6
TS of about 20%.




5. The forecast predicts a 40% chance of rain on Determine whether the events are independent
Tuesday and a 60% chance on Wednesday. If these or dependent. Explain your reasoning.

probabilities are mdependent, what is the chance

that it will rain on both days? 0. You roll an even number on a far die, and then spin
SOLUTION: a spinner numbered 1 through 5 and it lands on an
odd number.

It is stated that the events are independent Tet A
represent the chance of rain on Tuesday and B SOLUTION:
represent the chance of rain on Wednesday.

Complete the equation to determine the probability The outcome of rolling the fair die in no way

of mdependent events. changes the probability of the outcome of spinning

P amd b= PA ALY Proibwbiloy o ik ﬂ_‘fg}]ﬂﬂﬂ'

g These two events have no bearing on each other.
50, the events are mdependent.

S&ﬂ]actmy:ethmﬁuﬂlmjnuﬂboﬁlda}'sis%

or 24%, 8. Inabag of 3 green and 4 blue marbles, a blue
marble is drawn and not replaced. Then, a second
blue marble 15 drawn

7. Anace is drawn from a standard deck of 52 cards, SOLUTION:
and is not replaced. Then a second ace is drawn.
SOLUTION: After the first blue marble is drawn, the marble is

removed and canmot be chosen again. This affects
the probability of a second blue marble being drawn
because the sample space 1s reduced by one
marble.

After the first ace 1s drawn the card is removed and
cannot be chosen again. This affects the probability
of the second ace being drawn because the samiple

space is reduced by one card. Because the first blue marble drawn was not

replaced, the probability of the drawing the second

Because the first ace drawn was not replaced, the marble is affected. So. the events are dependent.

probability of drawing the second card is affected.

S0, the events are dependent. 10. LOTTERY Mr. Hanes places the names of four of
his students. Joe, Sofia. Havden and Bonita. on
slips of paper. From these. he intends to
randomly select two smdents to represent his class

0 YVou roll two fir dice and roll 2 5 on each, atﬂ:::mbﬂriimmnve:_lﬁm} He draws the name of

the first student. sets it aside. then dizrwvs the name

SOLUTION: of the second student. What is the probabality he
draws Sofia. then Joe?

The outcome of rolling the first far die n no way SOLUTION:

changes the probability of the cutcome of rolling the

cecond fair die. These events are dependent becanse Mr Hanes
does not replace the slip of paper he selected. Let

These two rolls have no bearing on each other. So, m;zekcmg i A

the events are independent. -

So, the probability that he draws Sofia, then Joe is
1
—— or about 3%

12




1. CLUBS The Spanish Chb is having a pothick
hmich where each student brings in a culfural dish
The 10 students randomly draw cards numbered
with consecutive integers from 1 to 10. Students
wio draw odd numibers will bring mam dishes.
Students who draw even mumbers will bring
desserts. If Cynthia s bringmg a dessert, what is the
probability that she drew the number 107

SOLUTION:

Let P(4)=the probability that the mumber is even
Let P{4 and B) = the probability that the mumber is
both 10 and even.

There are 10 available infegers.

The samiple space for event 4 contains 5 cutcomes:
(2,4, 6.8, ll}j}. I

S0, Pld)= TR

The sample space for P4 and B) contains 1
outcome: {10}

I
50, P[4 and B) = 10 -

Pid and &
prafgym SAREEY o il o ccaitieal prebot

| =

-]

i | mplily

| =

3. GANME In a game. a spinner with the 7 colors of
the rainbow is spun. Find the probability that the
color spun 1s blue, given the color is one of the three
primary colors: red. yellow, or blue.

SOLUTION:

Let P(A) = the probability that the color spun iz a
primary color.

Let P(4 and B) = the probability that the color spun
1s blue.

There are 7 possible colors.

The sample space for event 4 contains 4 outcomes:
{red, orange. yellow. green. blue, indigo. violet}

3
So. P(4)= "7

The sample space for P(4 and B) contains 1

outcome: {blue},
1
So. P(4 and B) = T

PRl4y= W Formula for conditional probability

w = '\-\JI|A-||'-J|—

2. A card is randomly drawn from a standard deck of

52 cards. What is the probabality that the card isa
king of diamonds, grven that the card davwmis a
lang?

SOLUTION:

Let P(4)=the probability that the card 1s a king.
Let P{4 and B) = the probability that the card is a
king and a diamond.

There are 52 possible cards.

The sample space for event 4 contains 4 ouicomes:
{lang of hearts, king of diamonds, kang of spades.
king of clubs}

4 |
So. Pd)=—5or R

The sample space for P[4 and B) contains 1
oufcome; {king of diamonds}.

|
So.Pdand B = -

Pi| )= a Jnr’:llf:‘;”n Formuln Tox canding prababiln

4. Fifteen cards numbered 1-15 are placed in a hat.
What is the probability that the card has a multiple
of 3 on it. given that the card picked is an odd
munber?

SOLUTION:

Let P(A) = the probability that the number is odd.
Let P(A4 and B)= the probability that the munber is
odd and a multiple of three.

There are 15 possible mumbers,

The sample space for event 4 contains 8 outcomes:
£1,3,5,7,9,11. 13,15}
8

So. P(4)= T5 -

5
The sample space for P(4 and B) contains 3
outcomes: {3, 9. 15},
3
So. P(4 and B) = 15
PiA and 8)

PlBl4)= T Formula for eonditional probabilicy

= Substitute.




3. A blue marble is selected at random from a bag of 3
red and © blue marbles and not replaced. What 1=
fhe probability that a second marble selected will be
bhue?

SOLUTION:

Let P(4) = the probability that the first marble
selected 15 blue.

Let P(5) = the probability that the second marbile
selected is blue.

Let P(4 and B)= the probability that the first and
second marbles are both blue.

Since there are a total ufl.?marble&.t_\obeg}lmﬂl
9 of which are blue, P(4) = % or T

Simce the first marble was bloe, now there are 3 red
and 8 blue marbles in the sample space. Pi5) =

B
W" of about 73%.

Another way to look at flus 15 P(4 and B)=
I 8 (4]

FEETIETE

Pid md &)
™A
3
in

1

Piklday=

=

It

50, the probability that a second marble selected

8
will be blue i T about 73%.

6. A die is rolled. If the mumiber rolled is less than 5.
what 15 the probability that it is the mmmber 27

SOLUTION:

Let P{4)=the probability that the mumiber s less
than 5.

Let P(4 and B) = the probabality that the mumber s
less than 5 and 2.

There are § possible mumbers.

The sample space for event 4 contains 4 outcomes:
f1.2.3. 4}

4
S0, P4d)= i

The sample space for P4 and B) contaims 1
oufcome: {2},

|
So. P(4 and B) =

PiA .|n|,1.'|'_|

PillAy= BT

So. the probability that the mumber is 2 if the

]
mmumber rolled is less than 5 is T of 25%.




7. If two dice are rolled, what is the probability that
the sum of the faces is 4. given that the first die
rolled is odd?

SOLUTION:

Let P(A) = the probability that the first die rolled is
odd.

Let P(4 and B)=the probability that the first die
rolled is odd and the sum of the facesis 4.

There are 36 possible combinations of dice rolls.
The sample space for event 4 contaims 18
outcomes: {(1. 1), (1, 2), (1.3). (1. 4). (1. 5). (L.
6). (3. 1), (3.2). (3.3). 3. 4). 3. 5). . 6). (5. 1).
(5.2). (5. 3}}%5' 43'-1(5-. 5). (5. 6)}.

So, Pid)= 3 7

The sample space for P(4 and B) contains 2
outcomes: {(1., 3), (3. 1)}.
2 |

Sn.P(AaﬂdB}=3—_ﬁ=]—R.

PRy = W Frmuala foe panditin wihahilit

|&

So, the probability that the sum of the faces 154,
I
given that the first die rolled 1s odd 15 o or about

11%.

8. A spinner numbered 1 through 12 is spun Find the

probability that the mumber spun isan 11 given that
the mumber spun was an odd number.

SOLUTION:

Let P(4) = the probability that the number spumn is
odd.

Let P4 and B) = the probability that the mumber
spunis odd and 11.

There are 12 possible munbers.

The sample space for event 4 confains § outcomes:
§1.3.5.7.9.11}

(i
S0, Pld)= 12
The sample space for P(4 and B) contains 1
outcome: {11}
|
50, P(d and B) = 13-
LA and 1)

Fifl A= —I“'I:II Fommalin Tor snadinicral probabilin

= _ il
| IJ|}|._,,.

Su.ﬁ]fpmbﬂbi]ii}'ﬂf&pi:mjngamalmtﬁﬁmis 11
given that it 1s an odd mmbers 1= T or about 17%.
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Solve each inequality. Graph the solution set on
a number line.
Iy +2-T=-3

SOLUTION:

IZx+2-72-5

|Ze+2]<2

COrriginal inequality

Add T to cacl side,

Since the mequality uses = rewtite it as a
comipound mequality joined by the word and. For
the case where the expression mside the absolute
value symbols 1s negative, revere the inequality
symbal

2

2r+
p

and 2e+2
i

L

A A A
= = k2
o

[

L]

S0, x =0 and x =—2 The solubion set1s {x | -2
=x = 0}. All values of x between. and mehiding, -2
and § satisfy the crignal mecuality.

The solution set represents the inferval between two
mimbers. Since the = and = symbols mdicate
and () are sohsfions. praph the endpoints of the
mterval on a manber line wsing dots. Then shade the
mterval from—2 to 0.

-~
~4-3-2-1 0123 4

X
12. |E-5

+2= 10

SOLUTTON:

Since the meguality uses = Tewnte itasa
compomd mequality joined by the word or. For the
case where the expression mside the absohite value
svmbaols 13 negative, Tevere the megquality symbol.

X X

?—ﬁ}ﬁ or ?_5{_3
'y &
?:-13 —2—-:—3
x>0 v —h

S0, x =26 or x =—4. The solution setis {x [x =—
G orx = 26}, Al values of x less than —& as well as
vahes of x greater than 26 satisfy the constraints of
the original mequality.

The solufion set represents the 1mion of twao
mfervals. Smee the = and < symbols mdicate —& and
26 are not solugons, graph the endpomts of the
mterval on a mumber ke nsing cireles. Then shade
all points less than —6 and all points greater than 26.

=T
—-10-5 0 5 10 15 202530




13.

14

Bb+3[=-2
SOLUTION:
Because the absolnte value of a number is always

posifive or zero, this sentence 5 pever toe. The
salifion 5 a.

| I T T
1 T T T
—-4-3-2-1 01 2 3 4

x|=x—1

SOLUTION:

Since the mequality uses = rewnite it as a
compound mequality jomed by the word or. For the
case whete the expression inside the absohute value
symbols is negative, revere the mequality symbaol.

r=x=1 or ¥ —{_1; - ]}
0=>—1 x<—x+1
2x=1
I
: 2

&

Because the statement § =—1 is always tme. the
sohrtion set is all real mumbers.

- —
—4-3-2-1 0123 4

15: 4 —35x]=13

SOLUTION:

Since the inequality uses =, rewrite itasa
conipoimd mequality joined by the word and. For
the case where the expression inside the absohite
vahue symbols 13 negatve, revere the mecuality
symbel

4-5c<13 md  A=Sk> =13
—'J-{ﬁr ['u".':ﬁg
—-1.8<x A=y

So,x=-18and x =34 The solution satis {x | -
1.8 =x =34} Allvames of x between —1 2 and
3 4 satisfy the ongmal mecguality.

The solution set represents the mterval between two
mumbers. Since the = and = symbols mdicate —1.2
and 3 4 are not solutions, graph the endpomts of the
imterval on a munber Ime usmg circles. Then shade
the mterval from —1.8 to 3.4,

f |
=
=

LI |
1 ]
23210123 456%6




16. Bn—3-2 =1
SOLUTION:

i?ll'f —3|—2¢: 1 LT -_:||i.|| e |I!'_'.

PBre=2[=3  Add 2 o ench side

Since the megquality uses <, rewrite it as a
compound nequality joined by the word and. For
the case where the expression inside the absolute
value symbels 15 negative, revere the nequality
symbol.

In=24<3} and In=25-=3
In<5 In>=]
3
J.":T n:‘--T

] 1 .
So, = 5 andn = —';;.Thfsuluhnnsens

g

and -5 satisfy the original inequality.

1 i) 1
- 'i"':n'i"i“ }.ﬁﬂmh;esufnbemeen—";r-

The sohution set represents the interval betwesn two
1

mumbers. Since the = and = symbols mdicate - =

and '7; are not solutions, graph the endpeints of the

mterval on a manber Ime usme circles. Then shade

the mterval from - — to :-
| P Y I
| et | 1 e | 1 1
-4-3-2-1 012 3 4

17. Bx+1|=2

SOLUTION:

Smoe the mequality uses =, rewnte itasa
compound megquality jomned by the word or. For the
case where the expression mside the absohste value
svmbols 1s neganve, revere the megquality symbel.

w+1>2 . Irs <=2
.-'il.}1 Iy € =73
| r<—]
.
g

| : ;
So, x> oo =—1. The solution set 15

.

[
as well as values of x greater than 3 satisfy the
constramts of the ongnal mequality.

1
re=lorx> ?]_Aiif.ra]msa-fx less than -1

The solufion set represents the wmion of two
mtervals. Since the = and = symbols indicate —1 and

I ) )

el are not solutons. graph the endpeints of the

mterval on a mmber Ine using circles. Then, shade
I

all pomits less than -1 and al ponts greater than —-.

.

4 2 _1 g

i =
1
3 3 2

—
2
3 1

18. Px— Y =5+05x
SOLUTION:

Since the mequality uses = rewrite it as a
compound inequabity jomed by the word and. For
the case where the expression inside the absolute
wvahie symbels is negative, revers the inequality
symbal

2y =1 <5+ 0.5x and 2v=1>=(5+0.5x)

l.5v=n v =] >=5=[).5x%
¥ =4 285> =d
x==1.6

So,x =4 and x =—1.6_The sohthon seti= {x |—
1.6 = x =4}, All values of x between —1 .6 and 4
satisfy the ongmal mecuahty

The sohifion set represents the inferval between two
mimbers. Since the = and = symbols indicate —1.6
and 4 are not sohitions. graph the endpoints of the
mterval on a mumber line using circles. Then shade
the mterval from—1.6 to 4.

(P W1 L i I, |
TR U T L |
232101 234 5%6




Write each equation in standard form.
Identify 4, B, and C.
—Tx—5y=235

5

SQLUTION:

—Tx—=5p=135
Tx+ip=—35

Original equation

Multply each side by — 1.

A=TF.B= —35

(]

.Bx+3y+6=0

SOLUTION:

Ret+3v+a=0
8x+3y=-06

Original equation

Subtract 6 rom each side.

A=8.B=3.C=-6

3.10r—-3x+6=11
SOLUTION:
10y =3x+6=1l

—3x+ 10y =5
Jx=10p==3

! |'1'|_::||1:i| cquation
Subtract 6 from each side.

Multiply each side by — 1.

4
?_1- + ?.x =4

SOLUTION:

i_v + L_r

£ g
Sx+32y =160

4

Original equation

Multiply each side by 40.

A=5.8B=312 C=160

—0.08x =124y — 3.12

SOLUTION:

—(hifx = .24y — 2,12
—0.08x — L. 24w =—3,12

Unginal equileom

Subtract 124y from ench 5

Ex 4124w =312 Multiply cach side by —
2x+ 3 w=78 Divide ecach side by 4
A=2.B=31,C=78
2 3
4, —y=-—x+—=i}
37 4
SOLUTION:
%}' = %I"‘ % ={  Ongmal ¢cquation
Ox=8y=2=0 Multiply each side by —12.
Oy —8y=2 Add 2 toeach side.

A=3,B=-10.C=-5

Write each equation in slope-intercept form.
Identify the slope m and the y-intercept b.
7. 6x+3y=12

8. 14x — Ty=21

SOLUTION;

SOLUTION:

fix +3_1-' =12 H:'."_.'EII:I] equation
Jy==06x+12 Subtract 6w from cach side
y==2r+4 Divide each side by 3,

m=-2.b=4
i

ldx—Tp=21

{ Jl'ig'_il'u 1 -.'1.='.|.||illll
=Ty == ldx+12]

ye=r—3

Subtract ldxy from cach side.

Divide cach side i‘_'. -

=2, b=-3




2 I
._-+—"=2
o 31r: 6'}

SOLUTION:

o3 | b

v+

I

T 2

I 2
—p=—=—y3]
ﬁ" X
y==dy+ |2

m=—4.b=12

10. 5x + 10y =20

SOLUTION:

x+10y=20
10y = =5y +20
|

p= —";-.r‘l'.'f

e

|
— =
2

m==

11.6x +9y =15

SOLUTION:

fir + 9y =13
Oy==fy+15

Criginal equetion

¥ et TN | i
Subtract —x from each side.

Muliply: cach side by 6.

Cirzmal sguation

Subtract 5S¢ roin each side.

Divide each side by 10

Orngimal equation

aubtmac! Ox from .'.||'|| A4 [

| 3y ||_||' Slen e .Z‘-'. L

| I
l.— -|-—.-=4
1 X 2,1

SOLUTION:
_]?.1.' + L:I1'= 4 Original equation
|
%_!'= _isl' +4  Subtract = from cach side
2

¥y= —?_1' +8  Muliply-each side by 2.

2
m=—-—b=8§

5

13. CHARITY The lmear equation y — 20x = &3

relates the number of shurts collected during a
chanty clothing drive, where x 15 the number of
hours since noon and y 15 the total number of shirts
collected. Write the equation m slope-mtercept form
and mterpret the parameters of the equation in the
context of the situation,

SOLUTION:

Part A Write the equation in slope-intercept
form.

y=20x=§3
y=20x+83

Part B Interpret the parameters in the context

Original equation

Add 20x to each side.

of the situation.

20 represents the number of shirts collect each hour
after noon,

83 represents the number of shirts collected before
noon.




14, GROWTH Suppose the body length v in inches of

a baby snake 1s given by 4x — 2y =-3, where v 15
the age of the snake m months until 1t becomes 1
year old. Write the equation 1 slope-mtercept form
and interpret the parameters of the equation in the
context of the sifuation.

SOLUTION:
Part A Write the equation in slope-intercept
form.

dx—2y=-3

=2y==dx—3 Subtract 4x from cach side.

Original cquation

y=%+1.5  Divide cach side by —2.
Part B Interpret the parameters in the context
of the situation.
1.5 represents the number of mches in length the
snake was when it hatched.
2 represents the number of inches the snake grew
each month for the first 12 months,

15. PLUMBER Two neighbors, Camila and Conner.
lure the same plumber for household repaus. The
plumber worked at Camila’s house for 3 howrs and
charged her $191. The plumber worked at
Conner’s house for 1 hour and charged him $107.

a. Define the variables to represent the situation.
b. Find the slope and y-intercept. Then. write an
equation.

¢. How much would it cost to hire the plumber for
5 hours of work?

SOLUTION:

a. Define the variables. Because you want to
find the cost to hire the plumber for 5 hours of
work, write an equation that represents the total
cost v after x hours. Let x represent the number of
hours the plumber spends working at a job site, and
let v represent the total cost for the services.

b. Find the slope. Since x is the mmber of hours
after 0 hours, (1, 107) and (3. 191) represent the
cost to lure the phumber for 1 and 3 houss,
respectively.

_ 191=107
me==—

31
ok
2

=42
So. the total cost to Iure the phamber is mereasing at
arate of $42 per hour.

Find the y-intercept. The y-intercept represents
the cost to hire the plumber when x = 0. Use the
slope-intercept form of the equation and substihate
(1, 107) for x and y, and 42 for m to solve for b.

y=mxt+h
107=42(1)+ b
65=h

Write an equation. Use =42 and b =65 to
write =42y + 63.

¢. Find cost for 5 hours. Substifute 5
forximtoy=42x +65toget y=42(3) + 65 v=
210 +65; =215

So. the cost to hire the plamber for 5 hours of work
is $275.




Write an equation in point-slope form for the
line that satisfies each set of conditions.
17. slope of 5. passes through (-3. —8)

SOLUTION:
Yoy = m[.l.'—.\'|] Mosint — slope for
y=(—B) = —Skx—(=3) m=—5%[r,v|=1-3.—8)

y+E=—35x+3)

4
18. slope of 5 - passes through (10. -3)

SOLUTION:

¥-mn= rrr{_r—x|] Point — slope torm

|
_1'—1—33=%{.1'—Iﬂ} m=— [vy. )= (10,-3)

4
_v=?{.r— 111

smplify

2
19, slope of = 3 - passes through (6. —8)

SOLUTION:

r=¥ =ME.1'—.1'1] Point —slope form

m=—=—lx, vi|=16.—%
g |

.1-—:—F~!}=—%{x—{ﬂ

1

yvtE= -%{r-hj simplify,

20. slope of 0. passes through (0, —10)

SOLUTION.:

_l"l'|=m[.1|' "'.1|] T -|||||._- [
.l'_l:_l'“‘]=m1'_“:l i "|,||,. |:|' () i

pEI0=00x=0 simplify,

Write an equation in point-slope form for a line
that passes through each set of points.
21.(2,-3) and (1. 5)

SOLUTION:

Step 1 Find the slope.

1= n g,
m= Slope tormula
X3 Xy
S -(—-3) \ vl
= s V=0 = 30 s ve | =(LE)
=12 | 1) | ]
_ B e
—Tl- simplify.
=—§ Simplify.

Step 2 Write an equation.
¥y =m(.1. —X |] Point —slope form
y=(=3==8x=2) wm=-8|r.1|=[0,—10)

y+3=-8(x-2)

Simplify.

or

y=yy =m[x*-'_!.'|] Moint = slope form

y=5==8=1) m=-% [x,.

vi)=(1,5)

I~
[

.(3.5)and (6. —4)

SO UTTON:

Step 1 Find the slope.

e A =
o= Slope formula
L . |
—4—5 [ - i ([ | = 4
= — = i )
—G—3 | |
—
= Simplifi.
—
=1 Simplithy.

Step 2 Write an egquation.

P :nr[.\'—x,] Point — slope form
y¥—5=1{x —3) = 1;{xy, 3y | = (3. 5)
L iy
ALy = JJJ{.I. —.\,] Point — slope form
»—{—4)Y= l{x—{— 6)) m=1; |x. v f=(—8a, —%)
v+ A= Lix +6) Simplify.




23. (=1, -2) and (-3. 1)

SOLUTION:

Step 1 Find the slope.

¥a= ¥
m=— Slope formula
Xa—x)
1=(=2) o
e g == =2k fes pa|=(—3,1)
=3—(—1) R s
3 )
- Simplify,

Step 2 Write an equation.

_L'__\'9==FI'J[.1.'—.\'|‘| Point— slope form

pel=D= === ===

3
yt2=—=—ix+1) Simplify

or

Y=y =HJ[_\'—_'1'|] Point = slope form
3 i )
.L'—|=—T[:—f—3‘n m= == ==
3 )
¥l =m et d) Simplify.

25. SALES Light truck is a vehicle classification for

trucks weighmg up to 8500 pounds. In 2011, 5.919
million light trucks were sold in the TS, In 2017.
11.055 million light trucks were sold. Write an
equation in point-slope form that represents the
mumber of light trucks v sold x years after 2010,

SOLUTION:

Step 1 Find the slope.

There were 5.919 million light trucks sold in 2011.
1 year after 2010.

There were 11.055 million light trucks sold in 2017,
7 years after 2010.

m= 1 .0.‘3?5_ ]5'9 2 0.856 The munber of light
trucks sold increased at a rate of 0.856 trucks per
year.

Step 2 Write an equation.

Substitute the slope m and the coordinates of either

of the given pomts for [.1'1._1'1] m the pomnt-slope
form.
y=vi=mlz—x| Point — slope farm
y=5.019= 0856 =11 m = 0856 v, ) =(1,5.919)
or

F—¥j =rr,l|._|;—_l| |! Point —slope for

= 11055 =0.856(x—=T) m=0.856; [v,. v} =17, 11.055)

24, (=2.—4) and (1. 8)

SOLUTION:

Step 1 Find the slope.

Ya=»
m=— Slope formula

XXy

=ﬂ.__4.1_ |.'||.. |=(=2,—4); !_\,.-.':,_|_M
I=i{=2) -
o)

—‘-% Samplify.

=4 Simplify.

Step 2 Write an equation.
¥ = m{; —.1'|] Point— -1|u|1._' form

y=(=M=4x=(=2))
yrta=4x+2)

=4 [xy, v |=1=2,—4)
Simplify.

e

Yy = m[.‘c —.1:,] Point — slope form

y—8=4x—1) m=4; [x, v |=(18)

. RESTAURANTS In 2012. a popular pizza

franchise had 2483 restaurants. In 2017, there were
2606 franchised restaurants. Write an equation in
point-slope form that represents the number of
restaurants v that are franchised v years after 2010.

SOLUTION:

Step 1 Find the slope.

There were 2483 restaurants in 2012. 2 years after
2010.

There were 2606 restaurants in 2017, 7 years after

2010,
2606 — 2483
m=—m 27 _946 The mumber of

T2
restaurants increased at a rate of 24.6 restaurants
per year.
Step 2 Write an equation.
Substitute the slope m and the coordinates of either

of the given points for [I 1 Y1 ] in the point-slope

form.
I-'_1’;=hi'[.'| —.\|] Point = slope form

v=2483= 24.6(0=2) m=24.6, v}

or
o R Hi[.\' “.\'|] Paint = slope form

y=2600 =24.6(x=T) m=

14 "'-|'| .II-—-' Yol




Use substitution to solve each system of

equations.
2x—yp =5

T x+3v=—6

SOLUTION:

Because the coefficient of v in Equation 2 is 1, solve
for x 1 that equation

v+ dy= -6
x& =3p—§ Sublrect 3y rom each side

Substifute the expression. Substitute for v Then
solve for 1.

Iy -_-\.-=Q Eguaticn 1
H—Fr—G)—y=0 r==3
—fp—12—p=9 [istmbutive Property
-Ty=—12=9 Simplify

~Tym2]  Add 12 1o each side
y=-—3 Chvide ench side by —

Substitute the value of y into one of the oniginal
equations to solve for x.

¥+ Iv==6 Eguuation 2
3 =3)=—6 y=-—3
x=0==6 Multuply
x=3 haild

The sohation is (3.—3).

Ix+y=35

T 3x—=3y=3

3

SQLUTION:
Because the coefficient of v in Equation 1 1s 1. solve
for v in that equaation.

2y # =5
ypm=3r4+5 Soabiroct 2 from each side

Equation |

Substitute the expression Substitute for . Then
solve for x_

Fxr=3y=3

Ix=3—-2x+5)=3 1 3.

Ix +6hr—15=3

Gr—153=3

Yx=18 Add I5 to cach side
2

xr=

Dristributive Property

St plity
Bhivide cach side by W

Substitute the vahie of ¥ mto one of the onginal
equations to solve for 1.

x+y=5 Eguation |
H2y+v=5 x=2
44+p=5 Muluply

y=] Subiract

The sohation is (2. 1)

x—1p=7
Thx—3vr=14

SOLUTION:

Because the coefficient of v in Ecuation 1 is —1.
solve for v in that equation

dx=ymT Foguation |
i I K Suabtract e Tram e ke

p=2y =7 divide cach side I

Substitute the expression Substitute for v. Then
solve for x.

!
C]untnen

fix—=13y=14
iy —32yr—TI=14 =2
fx—6x+2] =14 Distributive Property

21=14 Fulse

This system has no sohution because 21 = 14 is not
e,

Ax+1p=7
Td4x+2p=16

SOLUTION:

Because the coefficient of ¥ i Equation 1 is 1. solve
for y m that equation.
Ixeyp=T Equation |

ym—3p4T Subtrict 3r from each side.

Substitute the expression Substitute for 3. Then
solve for x.

x4 2p= 16 Equation 2

4r+ 2 —3x+Ti=16
dv—fhr+14=16 i
=+ 14=16 sumplhif

—2y=1 Subtmet 14 from cach side.

¥ =—] Drivide esch side by —2

Substitute the value of x mto one of the onginal
equations to solve for 3.

Ix+yp=7 Eguation |
H—=1)+p=7 X l
-3+y=7 Multiply.

py=10 Add,

The solstion is (—1. 10).




dr-y=1h

s ;
x—=—=4
p)

SOLUTION:

Because the coefficient of y in Equation 1 151,

solve for 3 in that equation.

dx=y=6 Frguation |
=pE=4dr+h Sublipgt 4y from each s
r=dy==5h IMvide o lde b |

Substitute the expression Substitute for 3. Then
solve for x.

1\’—?=4 Equation 2
lr_jc}g-—-ﬁ-: p=dy=f

2r—(2x—3)=4
2x=2v+3=4
I=4

simplify fraction
Distributive Property

False

This system has no solution because 3= 4 is not
e,

Solve each problem.

7. BAEE SALFE Cassandra and Alberto are selling
pies for a findraiser. Cassandra sold 3 small pies
and 14 large pies for a total of $203. Alberto sold
11 small pies and 11 large pies for a total of $220.
Determine the cost of each pie.

a. Write a system of equations and solve by using
substiuiion

b. What does the solhttion represent in terms of this
sifuation?

¢. How can you verify that the solufion is correct?
SOLUTIGN:

a. Write fwo equations in two variables. Let x be

the number of small pies and y be the mumber of
large pies.

]

v+y=§

3
xx+—yp=12

SOLUTION:
Because the coefficient of y in Equation 1 is 1. solve
for v in that equation.

x+y=8
y=-—2r+5

Subteact 2y frim cach side

Substitute the expression. Substitute for 1. Then
solve forx.

3
3'1'-+T'LI=I2 Equation 2

3
3-.l.'+31-2::+31=|2 i 2r+8

Ix=Fr+12=12 Dustributive Property

12=12  True

This system has infindtely many sohrtions because
12=12 is true.

Cassandra: 3x = 14y =203
Alberto: 11x + 11y =220

Because Equation 2 15 divisible by 11, donide then

solve for x in that equation.
I [1y=220 Wl berin
¢+ =20 divide cach side by 11
r=—=x+2M Substraet o frian each side

Substitute the expression Substitute for 3. Then
solve for x.

I+ |dy =203
v+ I —x+20)=203 =—i+20
Ju = 140+ 280= 203 Dzt Properiy
=1 Lr+280=203 Saiviglidy
=1lr==177

r=7 livide each sade by

Substitute the value of ¥ mto one of the ongnal
equations to solve for 1.

1T+ 1y =220  Sudwdin [ 1 Alberin' ]
Tl | 1= 230 Wlialidjal
[lp=143 Suhuroct 77 fFom eakch aid
e A RN Fi wlika |

The sohution of the svstemis x =7, y =13,




b. Since y represents the cost of a small pie, the
cost of each small pie 1s 7. Since x represents the
cost of a large pie. the cost of each large pie is $13.

¢. Sample answer. By substituting the solhstion into
each equation in the system. vou can verify that it is
comrect. 3(7)+ 14{13) =203, and 11{7) + 11(13)

=220

8 STOCKS Ms. Patel invested a total of $825 in
two stocks. At the time of her investment. one share
of Stock A was valued at $12 41 and a share of
Stock B was valued at $8 62. She purchased a
total of 79 shares.

a. Wrte a system of equations and solve by
substifution

b. How many shares of each stock did Ms. Patel
tury? How nmuich did she invest in each of the two
stocks?

SOLUTION:

a. Write two equations i tfwo variables. Let o be
the muber of shares of Stock A and b be the
number of shares of Stock B.

MNumber of shares: a = b =70

Value of shares: 1241a + 8 625 =825

Because Equation 1 has coefficients of 1. solve for
a in that equation.

a+h=TH Migrmbier of shirey

g==h +T8  Subrael b from eoach sidi

Substitute the expression. Substitute for 4. Then
solve for b.

124l + Rk =E28
12AH =&+ T+ Bl = E25
=124 1+ TR+ B Rl = B35
= 1,705 #9810, 59 = K2
3, Tk | 55,10
femdl

substitute the value of b into one of the original

equations to solve for a.
a+h=T9  Number ol sherey
a+dl=T0 Substiiution.
ag=38  Sublract 41 from each side

a+b=79;1241a+8.62b=825.a=38.5=41

b. How many shares of each stock did Ms. Patel
tuy? How nnach did she invest in each of the two
stocks?

SOLUTION:

a. Write two equations m fwo variables. Let g be
the numiber of shares of Stock A and & be the
mumber of shares of Stock B.

MNumber of shares: g+ =79

Watue of shares: 12410+ 3.625 =825

Because Equation 1 has coefficients of 1. solve for
a in that equation.
i+h=T9 MNumber of shares

g==h +T8 Subraet o rom ench gids

Substitute the expression. Substitute for a. Then
solve for .

124 u+RAdh=EIS
12,400 = b+ T+ BA2A = K25
=124 15 + 9305+ Ralh =K1
LT 2R, W= K15
B Tl = | 550
b=l

Substitute the value of b mto one of the original

equations to solve for a.
a+h=T0  WNumber ol shores
a+41=T9 Suhstitution
o =138 Subtract 41 from cach side.

a+b=791241a+8.62b=825,0=38. =41




8. TROPHIES Taryn has 15 soccer trophies but she
only has room to display 9 of them on a shelf. If she
chooses them at random. what is the probabality that
each of the gophies from the school mvitational
from the 1st through 9th srades wall be chosen?

SOLUTION:

Because the order m which the trophies are selected
does not matter, the mmber of possible outcomes in
the sample space is the munber of combmations of
15 trophies taken 9 at a time, 1+Co.

T ¥ FTaiiF

There 15 only one favorable amangement of the
trophies from the school imvatational from the 1st

tirough Sth grades, so the probability is

5005

10. BUSINESS Kaja has a dog walking business that

9 FROZEN YOGURT Kah has a choice of 20

flavors for her miple scoop cone. If she chooses the
flavors at randomy. what is the probabality that the 3
flavors she chooses will be vanilla chocolate, and
strawbemy?

SOLUTION:

Becanse the order m which the 1ce cream 15 selected
does not matter, the mmber of possible outcomes m
the sample space is the mumber of combmations of
20 types of ice cream taken 3 ata tume, ,oC';

Cooa  woma g aee M
T IR T 5T R St

There is only one favorable amangement of the ice
cream vamila chocolate, and strawbernry, so the

gz 1]
pmbaballt‘l,'nma.

12. DONATIONS Emily has 20 collectible dolls frox

11

serves 9 dogs. If she chooses 4 of the dogs at
random: to take an exfra trip to the dog padk. what
is the probabulity that Cherish. Taffy, Haumter, and
Mavenck are chosen?

SOLUTTON:

Because the order in which the dogs are selected
does not matter, the mumber of possible outcomes m
the sample space 15 the mmber of combmations of
9 dogs taken 4 at a time, +Cy.

o e il T 0T S I ]
{0 — &4 41 FEr

A -2

There is only one fivorable amangement of the
dogs. Chenish Taffy. Hamter, and Mavenck, so the

probabdlity 15 I;E:- 3

 FOOD TRUCEKS A restaumant cratic has 10 new

food tucks to try. If she tnies half of thena this week,
what is the probability that she will choose Nacho
Best Tacos. Creme Bruleerin Fre Sha Vaca Do's,
You Can™t Get Maan. and Grnillanows?

SOLUTION:

Becauze the order in which the food trucks are

visited does not matter, the muomber of possible

outcomes m the sample space is the manber of

combinations of 10 food ttucks taken 5 at a time.
jur P08 Ton-5  pEu TR

= = = =253

L1ik= 53157 &l -5l Fd-37

different covmines that she will donate. If she selec
10 of thems at random. what is the probabality that
she chooses the dolls from Ecuadoer. Paraguay.
Chale, France, Spain, Sweden, Switzerland,
Germamy, Greece, amd Ttaly?

SOQLLUTION:

Because the order in which the dolls are chosen
does not matter. the munber of possible outcomes
the sample space is the number of combimatons o
20 dolls taken 10 at a time. 20T 10

= T I I I e AT AT
e Far e

There iz only cne favorable arangement of the
dolls, Ecuador, Paraguay, Chile. France, Spain,
Sweden, Switzerland, Gf]::mﬂ.u} Greece, and Itaby

so the probability is 174756 -

13. AMUSEMENT PARK An anmmsemsent park ha

12 major attractions: four roller coasters, two
carousels, two drop towers, o gravity rides, anc
two dark nides. The park’s app will randomiy sele
attractions for you fo visit in order. What is the
probability that the four roller coasters are the first
four suggested attractions?

SOLUTTON:

Becanse the order in which the atractions are
chosen does not matter. the munber of possible
outcomes m the sample space is the mumber of
combinations of 12 atiractions taken 4 at a time,
|;'L--:.




There 15 only one favorable amrangement of the food
macks, Macho Best Tacos. Creme Braleezin, Fre
Sha Vaca Do's. You Can’™t Get Maan and

Gmllanious. so the probability is “‘-271;'-:.-' .

Use snbstitution or elimination to solve each
system of equations.

15 D.5x+2p =3
T ox=2y=-8§
SOLUTION:
Since the y-coefficients are opposites. add the
equations to eliminate v. Then solve for x.

0.5 +2y=5 Equiati

x=2y=-8 Eguation 2
lde= =3 LEguatwom alter addition
re==2 |Mvide cochside by |

Substitute the value of x nto one of the original

equations to solve for y.
x—2y=—8 FEguation 2
(-2)-2y=-§ c=-12
—2vem—f  Add 2 0 cach side
r=3 Divide each side by =2

The sohstion of the system 15 (—2, 3).

h—z=

3
1 —3h+3z=06

SOLUTION:

Because the coefficient of /# m Equation 1 is 1. solve

fior /1 in that equation.
h—== Eguatian
fii=z4+3 Acld = to each sude

Substitute the expression Substitute for /. Then
solve for =

—3h+3z=H

=3z *+N)+Az=6H
=3z =9 43w G ]
—-G=10 =i

Since —9 £ &, there is no soltion

L7.

1l

e S R R~ O )
(12— 4

Fo b alar ]

- s

Theze iz only one favorable ammangement of the
attractions, 4 rollercoasters, so the probability is
I

495 -

—r+r=3

—2rt+r=4

SOLUTION:

Because the coefficient of 1 in Equation 1 1s 1. solve
for ¢ in that equation

—rFH+f=35 Equntion |
r=r+5 Add e 1o each side
Substitute the expression Substitute for . Then
solve for »
—2r+r=d Eqguation 2
—2r+(r+5)=4
— 2+ S5=4 Cristorbunve Properiy

—r+3=d
—r=—] S
=1 [rivade cach sade by — |

Substitute the value of 7 nto one of the oniginal
equations to solve for 7.

=~ =0 Equation |
—{ly+r=5 |
=85 Add | to each side.

The sohution is {1. 6).




18

3Ir=3t=1
r—3=9

SOLUTION:

Multiptv Equation 1 by 2 and Fquation 2 by 3.
Ir=2t=1
¥ =21)=m2(])

br=4i=2

Ohrnpmmal Eagunbion 1
Wlaltiply ench side by 2
Multiply

Jr=Tr=0
=H2r=3t1==X9)
=G+ =27 Mlubtiply

Mlultiply each sid

Add to elimminate . Then solve for £,

br—4i=1

=fr+9%==27 FEguation 2
Sf= =325

Eguation |

|r=--ﬁ IMvde cach side by &

Substitute the value of 1 into one of the onigmal
equations to solve for 7.

-di=| quution 1
Ir=2-5)=1
e+ li=] !
Te= -0 Libar 0 P each wnle iof die

re==3 Tivida cac de Iry 3

The solution of the system 15 (-3, —3).

12

3+ dk=10
S -3g-Sk=7

SOLUTION:

Multiply Equation 1 by 3 and Equation 2 by 5.

Sp+dk=10
35+ 4k)=3(10)
15g + 124 =30

Chrpganol Ezquation |
Multiply each wide by 3,

Mulriply,

~Jp=5k=T7 Orimal Eguation 2
H—3g—3k}=35{7)
~15g 25k =35

wiultiply cach side by 5.

Mwluktaply

Add to eliminate g Then solve for k.

15g + 124 =130
~15g =25k =35
~13k =65
k=-5

Jualiog
Equation 2
Eguataon aftor mobditien

Dividle eath side by 13.

Substitute the value of & into one of the onginal
equations to solve for g.

Se+4k=10  Egusion |
S+ =31=10
Sp=20w [} Muliipl
‘-|||,l =3} fakd 200 1o enely nidlie o the equntio

=6 Ervidie

The solution of the system is {6, -5).




]

dm —2p =10

T =3m+9p =35

SOQLUTION:

Multipty Equation 1 by 3 and Equation 2 by 4.

4m—=2p=0 Oriominl Equation |
HAm—2p)=3(0)  MMultiply esch side by 3.
12w —fip =10 Pl bl
-]JFI'F ']J.I"-'_" Chvigingl Eguation 2

d=Tm+Op)=d5)  Multiply cach sade by 4.
—=12m +3op =20 Muliiply

Add to elinuinate m. Then solve for p.

[2m —fp =0 Equuation |
=12Zm+30p=20 Equstion?
p=20 Eguabon ofter addition,
2
|r?=T Pivide each side by 2,

Substifitte the value of p mto one of the ongnal
equations to solve for m.

4t —2Ip =1 (EIELT

:
dar—W—|=0
i §;|“

4
dm——=f Mudiip

3
-I-Jli=% kil o carh vide of the cdumio
e
.ur—] ALVILL Cuen
1 2
The sohition of the svstem is 3 Tl

21. The sum of two mumbers 15 12, The difference of

the same two mmbers 15 —4. Find the two oumbers.
SOLUTION:

Write two equations in two vanables. Let a be the
first mmber and & be the second mumber.
Swra+h=12

Drifference: ¢ — b =—4

Because each equation has coefficients of 1. solve
for g m either equation.

rf'f.llf=13 bl |||I T AERIG

ag==h +]2 Subiract & from each side

Substitute the expression. Substitute for o Then
solve for b.

a—h=-4 Ihifferenee equation
(=h#12)=b= =4
—h+2-hm=—4 sinbunive Property

-2+ 12=—4 Somplify
-2h=-1h Subenct 12 froim cuch side.
h=g [ cacl <ide by

Substitute the value of » into one of the onginal
equations to solve for a.

a+b=12 Sum Equation.
a+®8=12 Substituiion,

u=4 Subtract B {rom each side.

The numbers are 4 and §.




22. Twice a mumber nyinis a second number is—1.
Twice the second number added to three times the
first mumber 15 9. Find the two munbers.

SOLUTION:

Write two equations in fwo vanables. Let @ be the
first numiber and b be the second number.
Equation1: 2a - &=-1

Equation 2: 30 +25=0

Because Equation 1 has a coefficients of 1. solve
for b 1in that equation.

Jg=h==| Ecpuntian
=h==2g =1 Subivsct 2o Trom each side

h=la+ | Mvide each side by

Substinge the expression Substifute for 5. Then
solve for a.

Ja+2bh=% Egquution 2
Ja+M2a+ =0 = Ji + |
{agFdg+2=8  Dhwvibutive Propery
Ta+d=  Sunplify
Ta=T  Subiract 2 from cach wdc

a=1 Dhivide each side by 7

Substitute the value of ¢ mto one of the onginal
equations to solve for b.

2a—b=-1 Equation
21y=b=-=1 Sobstituion
2=bh==1 Multiply
=b=-3 Subiract 2 [rom each side

h=3 Divide each side by |

The mumbers are 1 and 3.

23 REASONING Mr. Janson paid for admission to
the high school football game for lns family. He
purchased 3 adult fickets and 2 student tickets fora
total of $22. Ms. Pham purchased 5 adult tickets
and 3 student tickets fior a total of $35.75. What is
the cost of each adult ticket and each student
ticket?

SOLUTION:

Wnite two eguations i two variables. Let a be the
cost of an adult ticket and 5 be the cost of a student
ficket.

Mr. Jansonm 3a+ 25=22

Ms_ Pham 5a + 35=35.75

Multiply Mr. Janson's Equation by 5 and Ms.
Pham's Equation by —3.
Ja42ym32 Mir, Janson's Eguation
5(3a+2x)=5(22) Muloply cach side by 5,
| S+ 1s= 110 Muliipls
Sa+ 3 =3575 s, Phom's Equatior
=3 Sa 4 )= =335 758)  Mluliipl
= 15a—"9% = 107.23 Mhultipds

Add to eliminate . Then solve for 5.

15a+ 10y =110 Mr. Janson's Equation
=] 54 = Q¢ = 17,25 Ma, Phaim's |.|-.:|-l-
y=2 98 Pguniatbom wlter addition

Substinute the value of 5 info one of the oniginal
equations to solve for a.

I = 1# Sl (BT [ RIRT il alida ol 1
=15

So, an adult ticket costs $5.30 and a student ticket
costs 32.75.

24 USE A MODFL. The Newton City Park has 11
basketball courts, which are all in vuse. There are 54




people playing basketball Some are playing one-
on-one, and some are playing in teams. A one-on-
one game recuires 2 plavers. and a team game
requires 10 players.

a Woite a system of equations that represents the
mumber of one-on-one and team games being
played.

b. Solve the system of equations and interpret your
results.

SOLUTION:

a Wrife two equations in two variables. Let x be
one-on-one games and v be team games.
Foation 1: x = =11

Equation 2: 2x + 10v= 54

b. Because Equation 1 has coefficients of 1, solve
for x in that equation.

rdypm=]] Eaunmtion |

X = - +I| Subiract v rom coelh s

Substitute the expression Substitute for x. Then
solve for .

2e+10v=3%4 Eguuion’
H-y+1l+1e=5 s=—p+12
—3_'.'+31+H]|.'=5-l- Ehstmibutive Proports
Hyp 22w 54
Rp=232 Subaract 22 from each side

=4 Dhividde ench side by ®

Substitute the value of y info one of the onginal
equations to solve for x.

27. WEITE Why is substitufion somefimes more
helpfill than elimination?

SOLUTION:
Sample answer: It is more helpfirl to use substiution

when one of the variables has a coefficient of 1 or if
a coefficient can easily be reduced o 1.

25. FIND THE EEROR Gloria and Syreeta are

solving the system 6 — 4y =20 and 3x +4y=—
17 Is either of them correct? Explain vour

sera Gpraite
b L™ dj= =) dp= ] — =
- - + = 1 = - - Ay
=g ap == Giw= vty -
1 ya -z i=—F
Ths bl -0 Flar g i Al

SOLUTION:

Glona 15 comect. . Sample answer. Syreeta
subtracted 26 from 17 instead of 17 from 26 and
got 3x =—0 instead of 3x =9 She proceeded fo
get a value of —11 for v She would have found her
error if she had substitited the solution mto the
ongmal equations.

26. CREATE Waote a system of equations in which
one equation should be nmiltiplied by 3 and the

other should be nmiltiplied by 4 in order to solve the

system with elinmnation. Then solve vour system
SOLUTION:

Multiply Equation 1 by 3 and Equation 2 by 4.

dy+Sp= ] Chrigingl Eguation |
dx+5e)y= 3021}  Muluply each sude by 3.
12+ |5y =63 Muluply

x=2p= 10 Oripnnal Equatian 2

4(3x =Dpp=4(10)  Mulig
12¢=By=40

Iv each side by 4.

Muluply

Subtract fo eliminate x. Then solve for v

[Ze 4+ 15y =63 Equation |

t2r—8y =40 Equation 2
23_ﬁ'= 23 |'-,| wwtion atier subinaction.
=1 Dhvade ench side by 23

Substitute the value of v info one of the onginal
equations to solve for x.

dy+ Semdl Fizun
A& m2l =
e 53] Nkl
di= |k Sl & lom I skl I3 =iji
_—— DiEvide doch wlde bir 4

The solution of the system s (4. 1).




Solve each system of inequalities.
x—y=2
x+ly=1

SOLUTION:

Use a solid line to graph the first boundary x —y =
2. This s the Iine drawn with y-intercept of -2, and
the upper half of the plane would be shaded

Use a solid Ime to graph the second bovmdary x +
2y =1, This is the line dravwn with y-intercept of -'1*
. and the upper half of the plane would be shaded
The solnfion of the svstem 15 the set of ordered pairs
in the mitersection which iz the overlapping

area shaded in the graph below. The feasible region
is boumded

Ay

AN

Fyz—=—3

L)
=z
y=D2x

SO LTTON:

Use ::so]id]inemgraphﬂ:.eﬁ:szbotmdﬂry

3 —y=-1
x+4y=-12

SOLUTION:

Use a solid line to graph the first boundary 3x -

2y = —1. This 15 the line drawn with y-mtercept of
I

EE and the upper half of the plane would be

shaded

Use a solid kine to graph the second boumdary x +
4y =—12. This is the ke drawn with y-mtercept of
—3. and the upper half of the plane wonld be
shaded

The solution of the system 15 the set of ordered pairs
in the ntersection which is the overlapping
ares shaded m the graph below. The feasible region

A

Vo= :‘.; =3 ol ovegunlicy
* 4

Q= =3 T 1 awrd wo= 03

0z —2.5 il

v = — — 3_ This is the Ene draram wath y-mtercept of

—3_ and the upper half of the plane would be

shaded

Use a dashed line to graph the second boundary
=" 2x. Thas 1s the line drawn with y-intercept of 0.
and the lowrer half of the plane would be shaded

The sohaoon of the system 1s the set of ordered pairs

m the mterseciion which is the overlappme

area shiaded in the praph below. The feasible region

is unboursded

L'i.’.:'i

o

=< 2(1)

=2




y=X+1

SQLUTION:

Use a dashed lme to graph the first boundary
y <~ 42 This is the line drawn with y-intercept of

2, and the lower half of the plane would be shaded.

Use a dashed line to graph the second boumdary
¥y = 2x+ 1. This 15 the line drawn with y-intercept
of 1, and the lower half of the plane would be
shaded.

The schrtion of the system 15 the set of ordered pamrs
m the miersection which is the overlapping

area shaded in the graph below. The faasible region
15 umboumnded

L L | |
|y s .
o il
T T B 1
o] s X
",
| ‘.‘
] M i e
1 9

S.x+y=4

x—y=2

SOLUTION:

Use a solid line to graph the first boundary x + 3 =
4. This 15 the bine drawn with y-intercept of 4. and
the upper half of the plane would be shaded.

Use a dashed line to graph the second

bommdary 2x — 3= 2. This 15 the Ime drawn wath y-
imtercept of —2. and the lower half of the plane
wold be shaded

The solution of the system is the set of ordered pairs
m the mtersertion which is the overlapping

area shaded m the graph below. The feasible region
1s imbomded.

%




Gx+3y=3
x—2y=4

SOLUTION:

Use a dashed Iine to graph the first boundary x + 3y
= 3. This 15 the ine drawn with y-ntercept of 1, and
the lower half of the plane wonld be shaded

Use a solid bine to graph the second bowndary x —
2y = 4 This is the Ine drawn with y-intercept of -2,
and the lower half of the plane would be shaded

The sohation of the system 15 the set of ordered pairs
m the mtersection which is the overlapping area
shaded in the graph below. The feasible region 13
wmbounded.

F3

CHECK

Test the solufion by substitnfing the coordmates of a
point in the imbeunded region, such as (0, —3), mto
the system of inequalities. If the pomt is viable for
both mequalites. it is a soletion of the system.

R {ailiia] {eedinl it i=dizd

o a
D+3l-1]<3 =) pnl = r—3-3)z 4
=< Gz d

Solve each zystem of inequalities.

Ty==3x+7

I
y=gx

y<2

SOLUTION:

Use a solid Iime to graph the first boundary y = —
3x + 7. This 15 the bne dravm with y-mtercept of 7.
and the upper half of the plane would be shaded

Use a dashed line to graph the second
bommdary y = 4'- x. This 15 the hne drawn with -

mtercept of 0, and the wpper half of the plane would
be shaded.

Use a dashed lme to graph the third boundary y =
2. Thus 1= the line drawn with y-intercept of 2, and
the lower half of the plane would be shaded.

The solution of the system is the set of ordered pairs
in the infersection which is the overlapping area
shaded in the graph below. The feasible region is
unbounded.

dmmm e




SOLUTION:

Use a dashed line to graph the first boundary x = —
3. Thus 1= the line dravm with no y-intercept. and the
upper half of the plane would be shaded

Use a dashed line to graph the second
boumdary y = —-_];-x+3.Thi5i5ﬂ1elinfdmm

with y-infercept of 3. and the lower half of the plane
would be shaded.

Use a dashed Iine to graph the third

boundary y = x — 1. This is the Ime drawn wath y-
miercept of —1. and the upper half of the plane
would be shaded.

The sobatton of the system is the set of ordered pairs
in the intersection which is the overlapping area
shaded in the graph below. The feasible region 13
mbounded.

‘,__¢ 'Y
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g y<=—x+3

: I
¥t

y=3x+10
SOLUTION:

Use a dashed line to graph the first boundary
]
¥ = —=—u+3 This is the line drawn with ¥-

infercept of 3. and the lower half of the plane would
be shaded.

Use a dashed Iine to graph the second boundary
1
v > —x+ 1. This is the line drawn with y-mtercept

of 1. and the upper half of the plane would be
shaded.

Use a dashed line to graph the third boundary y =
3o + 10. Thos 15 the: line drawm with y-intercept of
10, and the lower half of the plane would be
shaded

The solution of the systemn is the set of ordered pairs
in the mtersection which iz the everlapping area
shaded in the graph below. The feasible region 13
unbamded




10.y=0

x=0
y=-=a-1

SOLUTION:

Uze a solid Ime to graph the first boundary y = 0.
Ths 15 the line drawm with y-mtercept of 0, and the
Loweer half of the plane would be shaded.

Use a solid lne to graph the second boundary x =
0. Thes 15 the line drawn with y-mntercept of 0, and
the lower half of the plane would be shaded.

Use a solid Ime to graph the third boundary y =
=1 — 1. Thus 15 the line dravwn with y-mtercept of 1.
and the upper half of the plane would be shaded

The solution of the system is the set of ordered pairs
in the infersection which is the overlapping area
shaded m the graph below. The feasible region is
unbrmded.

11

—X

=7

[FRFE}

¥
¥
X ==3

SOLUTION:

Use a solid line to graph the first boundary y = 3 -
x. This is the line drawn with y-mtercept of 3. and
the lower half of the plane would be shaded

Use a solid line to graph the second bommdary y =
3. This 15 the e drawn with y-intercept of 3. and
the upper half of the plane would be shaded

Use 2 solid line to graph the third bovmdary x = —3.
This 15 the line drawn with no y-infercept. and the
lowrer half of the plane would be shaded.

The soluton of the system is the set of ordered pairs
m the mtersection which is the overlapping area
shaded in the graph below. The feasible region 13
unhoumded.




12.x=-2
yrx—2
xtyp=1

SOLUTION:

Use a solid Ime to graph the first boundary x = -2.
This 15 the line drawn with no y-intercept, and the
uppert half of the plane would be shaded.

Use a solid ime to graph the second

boundary y = x —2_ This is the line drawn with y-
mtercapt of —2. and the upper half of the plane
would be shaded

Use a solid line to graph the third boundary x +y =
2. This 15 the line drawn with y-intercept of 2, and
the lower half of the plane would be shaded

The solumion of the system is the sot of ordered parrs
m the mtersection which 15 the overlapping area
shaded i the graph below. The feasible region is
unbounded.

i _f{_ A __f




Determine whether the events are mutually
exclusive or not mutually exclusive. Explain your
reasoning.

1. A die 15 rolled while 3 game is being played. The
result of the next roll is a 6 or an even mumber.

SOLUTION:

G is an outcome that both events have i common. 6
15 also an even mumber.

These are not nutnally exchisive events.

[t

. SALTES A street vendor is selling T-shirts outside
of a concert arena. The colors and sizes of the
available T-shirts are shown in the table. The vendor
selects a T-shart that is blue or large.

alan| = | ba

SOLUTION:

There are T-shirts that are both biue and large.

These are not mmrually exclusive events.

3. AWARDS The student of the month gets to
choose one award from @ gift certificates to area
restaurants, 8 T-shuris, & water bottles, or 5 mit
cards to the mall. What is the probabality that the
smdent of the month chooses a T-shirt or a water
bottle?

SOLUTION:

These are nuimally exchisive events. because the
award chosen cannot be a T-shirt and a water
bottle.

Let event 4 represent choosing a T-shirt. Let event
B represent choosing a water botile. There are a
total of 9 + 8 + 6+ 5= 28 awards.

Because the events are nmitually exclusive, P4 or
B)=P(4) + P(B).

Pl oett]=a) e P8] Probibili
S, |

So, the probability that the student of the month
chooses a T-shirt or a water bottle is % or 0.5

18. SPORTS CARDS Dano owns 145 baseball
cards, 102 football cards, and 48 basketball cards.
What is the probability that he randomly selects
a baseball or a football card?

SOLUTION:

These are pnmally exclusive events. because the
Dario cannof select a baseball card and a foofball
card.

There are a total of 145 + 102 + 48 = 205 cards.

1 by bl ) oy Wil ) @ P bl gl ) o P T il ool )
141 | LIS
= ' —
]E 19§
AT

-:\-!

S0, the probabality that he randomly selects

74
a baseball or a football card is 205 of about 84%.




4. SALES PROMOTIONS At a grand opening

event. a store allows customers fo choose

an envelope from a bag. Ten of the envelopes
confain store coupons, 8 envelopes contain gift
cards. and 2 envelopes contain $100. What is the
probability that a customer selects an envvelope with
a gift card or an envelope with $1007

SOLUTION:

These are nurually exclusive events, because the
emvelope chosen cannot contain a gift card and
$100.

Let event 4 represent choosing an envelope that
contains a gift card. et event B represent choosing
an envelope that contains $100. There are a total of
10+ 8 +2=20 envelopes.

Because the events are numally exclusive, P4 or
By=P{4) + P(B).

Pl ll=0A] P8
[ | E
i |
Mmoo

mw |
= = hl
m 2

So, the probability that a customer selects an

envelope with a gift card or an envelope with $100
1

15? or 0.5.

5. TRAFFIC If the chance of malang a green light at

a cerfam intersection is 35%, what &= the probability
of arriving when the light is vellow or red?

SOLUTION:

These are nmumally exclusive events, because the
light cannot be green and yellow or red.

Let event 4 represent a green light. Let event 5
represent a yellow or red light.

Because the events are nuivally exclusive, P4 or
B)=P(d)+ P(5).

Pl oe 8] =P+ Fla|
1 =035+ Pl&)
find=pH

So. the probability of amving when the light is
vellow or red 15 0.65.

- STUDENTS In a group of graduate sudents. 4

out of the 5 females are international students. and 2
out of the 3 men are infernafional students. What 1s
the probability of selecting a graduate sfudent fiom
this growp that 15 a male or an international smdent?

SOLUTION:

Because some of the students are both male and
mtemational students. these events are not noiually
exchsive. Use the mule for two events that are not
nurtualty exclusive. There are a tofal of 5 female + 3
male = 8 smdents. There are a total of 4 female + 2
male = § infernational stadents.

Pmake or amemstional | = Plimabe] + Flimersationall - P maks sl insmedions)|
s
i L} L]

So. the probability of selecting a graduate student
from fhis group that is a naale or an international

student is % or about (.38,




CARDS Suppose vou pull a card from a 11. P{queen or heart)
standard 52-card deck. Find the probability of

each event. SOLUTION:
T.Thecardisad.
= These are not nurtually exclusive events because a
SRS card can be a queen and also a heart.
There are 4 cards that area 4. There are 4 queens. There are 13 hearts. There is 1
i I queen that is also a heart.
SG- the pmbah]ﬂ}' tbﬂt the Eafd e 4 - E = F |'"|:q|||.'|.'n ar h..un:'l"'.l"lfqm.'n.'ul + by | — Plyuesen and heart)
or about 7.7%. & 'fi' i l;* = -";I.‘
i 4
8. The card is red. v
SOLUTION: S0, the probability that a card is a queen or a heart
4
1 l_ or about 31%.
There are 26 cards that are red. o
G 1 12 P{jack or spade)
So, the probability that the cardisred1s —— = —
2 2 SOLUTION:
of 50%.

These are not nurtually exclusive events because a

9. The card is a face card. card can be a jack and also a spade.

SOLUTION:

There are 4 jacks. There are 13 spades. There is 1

A face card 15 a jack. queen, or king. There are 12 jack that is also a spade.

B Pjack on spade] = Pljack} = Plspade} — Pljack and spade]
So. the probability that the card is face card is e
%=1'—1’3 or about 23.1%. = ot
10. The card is not a face card. Sa,dﬂlepmbabﬂit}rﬂmracardisajackﬁraspade
SOLUTION: i 3 about 31%.

A face card 15 a jack, queen, or king. There are 12
face cards. So. there are 52 — 12 =40 cards that
are not face cards.

S0, the probability that the card is not face card is

40 10
AN il s i
5 3 or about 76.9%.




13. P{five or prime momber)
SOLUTION:

These are not muially exchusive events becanse a
card can be a five and also a prime mumber.

There are 4 fives. The numbers 2. 3. 5_ and 7 are
prime mumbers. There are 4 sets of 4 prime
mumbers, so there are 16 prime mumbers. The 4
fives are also prime numbers,

11 Frog cor prriens b} = 2| o) + Pl prims parsbor] - 7 frea sl pm e asmba|

So, the probability that a card is a five or a prime
or about 31%.

manberis —
13

14. P{ace or black)
SOLUTION:

These are not nituzally exclosive events because a
card can be an ace and also black.

There are 4 aces. There are 26 black cards. There
are 2 aces that are also black.

Place or hlack) = Place)+ Piblack] = Place and black)
4 i ]
"33 5T 82

So. the probability that a card is an ace or black 15

7
F or about 54%.

15. A drawing will take place where one ticket is to be

drawn from a set of 80 tickets numbered 1 to 80. If
a ficket is drawn at random. what is the probability
that the mumiber drawn is a multiple of 4 or a factor
of 127

SOLUTION:

The multiples of 4 are 4, 8, 12 16. 20, 24. 2832,
36, 40, 44 48, 52, 56, 60, 64, 68, 72, 76, and 80.
50, there are 20 nmiltiples of 4.

The factors of 12 are 1. 2. 3. 4. 6. and 12. So,
there are 6 factors of 12.

The mmltiples of 4 that are also factors of 12 are 4
and 12 So, there are 2 nltiples of 4 that are also
factors of 12.

There are 80 total mnibers.

These are not mutually exclusive events becanse a
number can be a multiple of 4 and also a factor of
12.

So, the probability that a number is a nltiple of 4
or factor of 12 15 0.30.

16. SCHOOL The Venn diagram shows the
extracumicular activities enjoved by the sendor class
at Valley View High School.




Athletics
137

67

\ .

a. How many students are in the semtor class?
b. How many students participate in athletics?

¢. I a student 15 randomly chosen, what is
the probabality that the student parficipates i
athletics or drama?

d. If a student 15 randomly chosen. what 1s
the probability that the student parficipates in only
drama and band?

SOLUTION:

a. Thereare 38 +30+ 51 +4+10+8+ 137+
67 = 345 students i the senior class.

b. There are 4 + 10+ 8§ = 137 = 150 students that
participate in athletics.

¢. There are 38 + 30 = 10 + 4 = 82 students that
participate in drama

participate in drama.

There are 4 + 10 = 14 smdents that participate in
athletics and also parficipate in drama

These are not mmriually exclusive events becanse a
student can participate in athletics and also

parficipate in drama.

17

Flathletacs oo deamal = Plaleties) + Fldrma) - Plahleics and deams]
13 KX |4
7T IR T TR 1T
T
45

So, the probability that a student participates 15

athletics or drama is 3;5 or about 66%.

d. There are 30 students that participate m only
drama and band.

0
Plonly drama or band) = VT

2

T

So, the probability that a student participates is only
2

drama or band is EE) or about 9%,

BOWLING Cindy's bowhng records indicate that

for any frame, the probability that she will bowla

strike 15 30%. a spare 45%, and neither 25%. What

1s the probability that she will bowl either a spare or

a sirike for any given frame?

SOLUTION:

These are munually exchisive events. because the
Cmdy cannot bowl a spare and a strike.

Plspare or strike) = P(spare) + P(strike)
=45% + 30%
=T75%

50, the probability that Cindy will bowl a spare or a

So. the probability that Cindy will bowl] a spare or a
stﬂmis?i%or%.




Solve each equation. Check your solution.
1.6x—5=7T—-9x

SCOLUTION:

fx—5=T-0x

ISx-5=7 Addl 9 10 each side and simplify,
15x=12

12 4

X= Ff"' ?

Add 510 each side and simplify.

Divide each side by 15 and simplify

2.—-L6r+5=-T8
SOLUTION:

=|br+5=-T78
ra¢t § from each side and simplify

=l.6f==12.8 Subir

r=H Divide el stcke by |6 aiidl simaglify
3 1 5
———py =
T
SOLUTION:
i1 3
R Original equation
—%FI = -% Subiract ._ from each side and simplify
I ' il § & ~F f
ide by =2 and simplify.

n=— Multiply ench side

11

4. |

e
4

o |

SOLUTION:

1
Subtruet — from each side and simplify,
}

Multiply euch side by — und simplify
* g

5.22n+08n+5=4n
SOLUTION:

220+ 0B+ 5=dn  Origloal eguation
In+Smdny  Comblog HKe e

Smp Subtraet In o

6. 6v—5==32v+1)

SOLUTION:

COrrigemal equation

Gr—8=-32p+1)
fp=5==6y -3

Distributive Property

vatich siele ool simglify

12p—5=-3 il Gy 1o each si
12p=2 add 5 to each side and simplify
Y= Divide each side by 12 and simplify

ta

1
7. —6(2x +4) + ?{3 + 3x)=-20

SOLUTION:

= {2x '41+%|H-+ltl=-2l3 Dreginal equation
Vinkribitbue Propis

3
=12r= 244 d4 = =20

21
5 =20=-20  Combane like lerms

—a—l_.=[| 1 Iy klde [
g=10 lulripl ) | ;-I' ikl aimmgelally
8. 7(-1+4x)—12x=5
SOLUTION:
T=l#di)=T2r=3 thon
=T42Bx=12rm5 Mrapiert
=T+ l6x =3 lerm
lay=12 ide movel simplaty
1=£nri Dhivinde I wihe by 1 nnd simplhl
T HEEpER




9, —4(10+3x) — (x +8)=-9

SOLUTION:

=4( 10+ 3= (x +8)==9  Ohpiginal cquaiion
—40-12r—r—8=-9 [hsh

=3¢ =d48==9  Comnbine
—13r=39 widd 48 1o e

z=—3 Hyude

Solve each problem.

10. REASONING The length of a rectangle 1s twice
the width. Find the width if the perimeter is 60
centimeters. Define a variable, write an equation.
and solve the problem.

SOLUTION:

Write an equation that represents the situation.

Words  The length of o rectangle is twice the width

Variables Let w = width

Let I =2w
Equation P=21+2w
P=21+2w Formula for perimeter of a rectangle
60 = 22w+ 2w Substnme P o= 60 uncl £ = 2w
60 =dw + 2w Multiply
0Ol = faw Combine like terims
10=w Divide each side by 6

w=width; 2(2w} + 2w =60; The width is 10 cm.

11. GOLF Sergio and three friends went golfing. Two

13.

of the friends rented clubs for $6 each. The total
cost of the rented clubs and the green fees was $76.
What was the cost of the green fees for each
person? Define a variable. write an equation. and
solve the problem.

SOLUTION:

6(2)+4g =76

Original equation.

12+4g=76 Mulliply.
4dg=064 Subiract 12 from each side
g=16 Divide cach side by 4.

g = green fees per person: 6(2) + 4g = 76: The
green fees are $16.

Solve each equation or formula for the specified
variable.

. BANKING The formula for simple interest 15 [=

Prt, where P is the principal. 7 1s the interest rate.
and r is time, Solve for P.

SOLUTION:
I=Prt Original equation,
il' =P Divide each side by r1.
y

MEAN The mean 4 of two numbers. x and y. is

. Xty -
givenby 4 = ——=_ Solve for y.
SOLUTION:
A= £y Ohriganal gquation
2d=x4+y Multiply each side by 2 and simplify.
2d—x=y Subtraet r from each side and simphily.




14. SLOPE The slope m between two pomnts (x 4. y¢)

. Y2= )1
and (x4, v5) is m = ————=_Splve for 1.
T v‘ln"_‘_i_,T| ik
SOLUTION:
Y—W .
=== Origindl iquation.
X=X
mixs=x) )=y, —7, ity eneh side by 1o — o
mlxa—xh+y =¥y, eld 1y to cach side

15, CYLINDERS The swiface area of a cylnder A 1s

given by 4 = 22 + 2mh. where 7+ is radius and h
1s height. Solve for h.

SOLUTION:

5 .
A=qmr +2mek  Ornginal eguation
bl

A=2nr-=2nrh Subract 21r” from cach side.
3
A=2nr
—=k Divide each side by 2w
2ne

16. PHYSICS The height /i of a falling object 1s given
by h=vt— gt’. where v is the initial velocity of the
object. r is time. and g 1s the gravitational constant.
Solve for v.

SOLUTION:

h=vt— gf: Original equation.

h +1.?4“1 =y Add _;:f: to each side.
h+gt’

( =S ‘
f‘g =y Divide each side by 1.




Solve each inequality. Graph the solution set on
a number line.
= =2

4=

SOLUTION:

—= Originnl equation
-4 :

z2—8 Multply cach side by —4

The solition setis {=|z £ —8).

“—t—t—t—t—t—tt
-9-8-7-6-5-4-3-2—1

L 3a+T7=16

SOLUTTON:
Ja+T=< 106 Onginal eguation

3a=9 Subtract 7 from cach side
asi Divide cach side by 3.

The solution setis tafa <3}

———
—-4-3-2-1 01 2 3 4




27.20-3n>=n

SOLUTION:
20-3n=Tn Original eguation
20 [0 Add 3# to each side.
2=n Divide cach side by 10

The solution setis {n]n <2,

L —
—4-3-2-1 0 1

Fant
Lir g
2

H—
3 4

28 7f—9>3f—1
SOLUTION:

=023 -] Onginsl egualien

4—9=—1 Subtract 3/ from each side
4f'=5 elel % 1o ench side
=2 Divide each side by 4

The solutionsetis (/7> 2}.

|
.

S TR S
1
A3 -1 O 1

20 07m+03m=2m—-4

SOLUTION:

07w +03m 22 —4  Chiginad equatho

mEIm=-4 Combine lke en

=i = =4 Bt

m=d Hvicle ench side by =1

The sohttion setis {m|m < 4.

ettt
-2-1 0123

>~
4 56

30.45x +7) =13

3L

SOLUTION:
Hix+Ti= 13 Chriging] equari
e £ 28 |3 Dhstribodrve Property,
2Mr=-f3 Subtract 2% e cach atile
1
I.E__l.ll.'_i i [ Lh

3
Ihfmmﬁmsaisl"l‘g "TI.

< ——y | ——
-4-3-2-1 01 2 3 4

Solve each problem.

INCOME Manuel takes a job translating English
mstruction mamials to Spanish. He will receive $15
per page plus $100 per month. Manuel plans to
work for 3 months during the sunmmer and wanfs to
make at least $1500. Write and solve an inequality
fo

find the mmimum mmber of pages Mamel nmst
translate in order to reach his goal Then interpret
the solution in the context of the situation.

SOLUTION:

Write an megquality that represents the sifuation.
Let P= the number of pages translated

15P + 300 = 1500

1P 3002 1500 Origln Latin

5P 2 1200 Subirset 3040 from cach side
B [rvide ench side by 15

Manuel nmst translate at least 80 pages.




32. STRUCTURE On a conveyor belt, there can only
be two boxes moving at a time The total weight of
the boxes cannot be more than 300 pounds. Let x
and y represent the weights of two boxes on the
conveyor belt.

a. Wnite an inequality that describes the werght
linmitation m terms of x and 3.

b. Write an inequality that descnibes the limit on the
average weight a of the two boxes.

c. Two boxes are to be placed on the conveyor
belt. The first box weighs 175 pounds. What is the
maximmm Wweight of the second box?

SOLUTION:

a The words "total weight” implies a sum The sum
cannot excead 300 pound which means it can be
less than or equal to 300 pounds

T+p =300

b. If the sum cannot be more than 300 pounds.
divide by the munber of bozes. 2. to determine the
average weight. g < 150.

c. Let the first box equal x, substifute and solve for
the second box, v.

x+p<30  Original equation
[T5+1p <300 Substitonon

r< 125 Subtract 175 from each side




Solve each eguation. Check your selutions=.
LB+pl=2p—3

SO LTION:

Case 1 Case 2
H+|"=2.|”_3 H+I’=_[2P_3}
E—p=-—=3 B+p=—2p+3

=11 BE+3p=3

po= | ip=—35

y——S
Z 3
CHECEK
Substrtute each vakie m the ongmal eqguation.
B+ 11l=2{11)—3 }.+-I|=_|-I-
l19|=22-—23 0y’ e
19=19 True, il F
19 1%
il et
i 3

Omly one solution makes the eqguation tue. Thus, the
{11}

4. -27-3-6=-14

SOLUTION:
—2|7 3| —6=—14 Uniginsl equstion
=27 =3yj==§& el 1o each srde
[7—=3pj=4 Divide ench side try —2
Case 1 Case 2
=3y =4 T=1pm =4
—3p=-3 —Jp==11
L | 2
a f= 3=
S
CHECK
Substitte each valie m the cngmal equation.
=2I7=3(1)1—6=-14 -2"-15'-: ~fiz=[4
2 —-b6=-14
-6 = it
—2{4)—6=—14 i
~14==14 True. B Bl
-lk=-14

Both solutions make the equation fmie. Thus, the soh

2. Mw—1|= 5w+ 37

SOFLITTON:
Case 1 Case 2
Aw = = Sy + 37 g — 1 =—[Sw+37)
d = A = S dw— | = —5w —37
— 38 = Sw— 1= —37
Or = — 36
= —u
CHECEK
Substitute each vahre mn the ongnal equrabon.
M —38)—1]=5(—38)+ 37 B-&-tEi-tp T
I—153]=—190+37 Hi=-3E

1S3+ —1353

.m
ru
u
]
i

Omly one sohiton makes the eguaton tme. Thas, the

3. 42y—-T+13 =9

SOLUTION:
Ay —7FN=12=9 Oivaginal ecuiits
4jzy—T|=—4 Subirset 13 freun eanch side
|2v=Tl==1 Daevicle cacl asde b 4

Because the absohate valoe of a mumber is alwans
positive or zeto, this sentence is never true. The
sohation is o

5.2 —n=-=3n
SOLLTION:

:l-i - .lrlﬂ 1] i ginnl equatio

k]
|4 = 7| = —-;_E-:l Drivide cueli side by 2

Case 1 Caze 2
3 3
—t—n=—?n -'I—n—?n
| 5
d__T” 4=T;??
—H=mn B
bt 1
-
CHECEK

Enbstitate each value in the eriginal eguation
24— (— %)= —3(—5) |4| |_-1H

2j12|=24 ' M
I
212)=24

; [ M
24 =24 True p | PR AR
E] i
R

-—_?—-T Rkt
a ¥

Cmly one sclufion makes the equation true. Thus. the
8}




6.5—32+2w|=—7

SQLLUTION:
F—M2+2w]=-7 Orripinal cquation
-2+ 1I-1'|=— 1z Subtract £ Trorm awch sace
12+ 2| =4 THvide ench side by —3
Case 1 Case 2
24 2w=d4 24Inw==
Zw=2 2nw=—h
W= | Wwe =3
CHECEK

Substifinte each vahie m the ongnal equaton

s—3l2+201)

—F S+ Y-3f=-7
S—3l=-7

5—3(4)=—7
— - Truse, =T= =T Tme

Both solutions meake the equation tme. Tims, the sol
=3, 1}

.52+ 3 —-5=0
SOLUTION:
""\-l:'f.l Rl _"|-| — S =) gt eguation

Slar+3]=5  Adkl S o eaeh sid
11".r-+_'-||=| Fivide ench side By

Case 1 Case 2
2rdde=] 2rald= =]
2re==3 2r=—4
r=—1] r=—2

CHECK
Substitate each valne m the onminal equaton

si2i—1)+3j—5=0

sa-20+5-5=1

sli]-5=0 sf=1]-5=0
s(1)—5=0 5(1)-5=1
=10 Troe. =1 T

Both sclutions make the equation tue. Thas, the soh
=2 -1}

B 3-52d—3=4

SOLUTION:
3—511.:.'—3|=4- Chiginal edquatinn
— 524 — 3| =1 Sublroet 3 from each sidi
|.‘=|'-1i|-—£ IRl el sade by

Because the absohate value of a muwher is always
positive or zero, this senfence is never ttue. The
solufion is .




9. WEATHER The packaming of a thetmometer

claims that the thermometer 1s acourate withim 1.5
degress of the actual temperature in degrees
Fahrenheit Write and solve an absolute value
equation to find the least and greatest possible
ternperature if the thermometer reads 87 4% F

SOLLTION:

Let x represent the actnal possible temperature The

absohute value of the difference of the actual

possible temperature and thermoemeter temperatire,
2747 F. iz equal to the accuracy withm 1.5 degrees,

so the equation fx — 87.4] = 1.5 represents this
B

Caze 1 Case 2
x—=8Td=1.5 =BTl 4d==1.5
= Hu.u r=H5.49

The least possible temperature if the thermometer
reads 87 4% F is 85 9° F and the preatest possible
temperature is 88.9°F.

10, OPINION POLLS Public opinion polls reported
in newspapers are usaally given with a margin of
emor. A poll for a local election determaned thet
Candidate Momson will recerve 51% of the votes.
The stated margin of emor 1s =3%. Wote and solve
an ahsohate vahie equation to find the mintwm and
maximymn percent of the vote that Candidate
Moermison can expect to receive.

SOLUTTION:

Lot x represent the actual percent of the vote that
Candidate Mormison can expect to receive. The
absahite value of the difference of the actual
percent of the vote that Candidate Momison can
expect to receive and the percent from the poll,
51%, 15 ecuual to the margin of emmor, =3%:. so the
equation x — 31| = 3 represents this situation

Case 1 Case 2
x=5]l=3 r=5]l==3

=54 =48

The mamnmmm percent of the vote that Candidate
MMomison can expect to recelve 1s 48% and the
mazxamn percent of the vote 1s 34%.

Best of luck







