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n Know the precise definition of circle and find the circumferences of circles.
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For Exercises 1-3, refer to the circle at the right.

1. Name the circle.

2. Name the radii of the circle.

3. Name the chords of the circle.

C D
For Exercises 4-8, refer to the circle at the right.
4. Name the circle. A D
5. Name the radii of the circle. cC
p
6. Name the chords of the circle.
E

7. Name a diameter of the circle. B

8. Name a radius not drawn as part of a diameter.



i

i |
L

MNamoe the crcle.
SOLUTION:

The circle has a center at &, 50 it 1= named circle O or & O

ANSWER:
@0

. Name the radn of the circle.

SOLUTION:

The radii, or lne segments from the center to a point on circle O are A0, BO, €0, and DO.

ANSWER:
A0, W, €0, and DO

. Name the chords of the circle.

SOLUTION:

The chords. or segments with endpoints on circle @ are A8 and CD.

ANSTER |
AB and CD

C 7. Name a diameter of the circle.
p SOLUTION:
E A diameter is a chord that passes through the center of a circle. The diameter of circle P is A5
B
4. Name the circle. ANSHERIE:
AB
SOLUTION:

& Name a radms not drawn as part of a diameter.,
The circle has a center at P, so1t 15 named circle P or & /.

SOLUTION:
ANSTWER: Since radi P4 and PR are part of diameter AD. 1S ks it s P T SPC
ap diameter
3. Name the radii of the circle. ES“ER
PC

SOLUTION:

The radii, or line segments from the center to a point on circle P are [, '8, and Pr.
ANSTWER:
PA, PB, and PC

6. Mame the chords of the circle.
SOLUTION:

The chords. or segments with endpoints on circle P are A and DE.

ANSWER:
Al and DE




n Know the precise definition of circle and find the circumferences of circles.

i = EITLE 08 LT

For Exercises 9-11, refer to OR.
9. If AB = 18 millimeters, find AR.

10. If RY = 10 inches, find AR and AB.

11. Is AB = XY? Explain.

For Exercises 12-14, refer to BL[

12. Suppose the radius of the circle is 3.5 yards. Find the diameter.
13. If RT = 19 meters, find LW.

14. If LT = 4.2 inches, what is the diameter of OL?



Y B

9 If.4E =18 millimeters, find AR

SOLUTION:

J-=% Radius Formu
18

r=-—uor G Subsiiiote pnd

The radnss of cocle B i1s 9mm

ANSWER-

S mm

10. If B¥ = 10 mches, find AR and AB.

11

SOLUTION:

RY and AR both represent the measures of two radii of circle R therefore they have equal measures.

Smee F=10m_then AR=10m

AB represants the measure of the diameter of circle B Use the radms and diameter relagionships to find AR

d

P Radimns Formula

1= % Substitote

20=d Simiplify.

The meammrz of the diameter, 48 =20m

ANSTVER:
AR=10in; 4B=20in
Is AB = XY Exphain
SOLUTION:

AB=XY because all diameters of the same circle are congrent.

ANSWER:
Tes; all diameters of the same circle are congruent.

-
W

12. Suppose the radms of the circle 13 3.5 yards. Find the diameter.

SOLUTION:

r= FEadms Formula

i

lq.rl-..,_ I-.JlQ,_

¥h=

Aubstifuic

T=i Simplify.

The measure of the diameter is 7 yards.

ANSWER:
Tvd

13. H AT = 19 meters. find LA
SOLUTION:

RT i3 the megsure of the diameter of circle L, and LI 15 the measure of 1fs radims.

i .
r= T Rmdias Formula
]

e —,;—nr‘J._'E subsite and simplily,
L

The radns of circle L 15 9.5 m.

ANSTFER-
95m

14 WILT =42 mches. whatis the diameter of & L7
SOLUTION:

LT 15 the measure of the radins crele L

.I"=f?! Radins Formula
-4.2=% Substitute,
Bad=d Simplify,

The measure of the diameter of circle L 15 8.4 inches.

ANSWER:
£ 4 mches



Identify relationships in inscribed polygons, and use those
: . 13 to 24
relationships to solve problems.
5-4 Inscribed Angles |

Find each value.

13. x 15. x S
| X | (2x)°
14. msW 16. m4T R T
o (4x — 6)
(x+12Y
17. m4J 19. mZA

18. m4ZK




13,

¥

(X + 12

EAN
Y

SOLUTION:

A WXY 1s anight tiangle because £ Vinscribes a semicirele.

mLW+mLX =90

Acutes of a right A are comple

& T
(4x — 6)°

Y

SOLUTION:
A RST is aright triangle because £ S inseribes a semicircle.

mLR+msT =90

Acute Zs of a right A are comple|

x+12+x=90 Substitution
2x+12=90 Simplify.
2x=78 Subtract 12 from each side.
x=39 Divide each side by 2
14.mLwW

w
(x +12)°

SOLUTION:

A WXY is a right triangle because £ Y inscribes a semicircle,

mLW+msLX =90
x+124+x=00

2x+12=90
2x=T78
x=39

AcuteZs of a right A are compler

Substitution
Simplify.
Subtract 12 from each side.

Divide each side by 2

So.mZW=39+12or51°,

16.

17.m LT

SOLUTION:

AJHK is aright wiangle because £ H inscribes a semicircle.

mLS+m LK =90
Sx—=2+2x+8=90
Tx+6=90

Tx =84

So.mZJ=5(12)—2 or 38°,

Acute
Substitution

Simplify.

Subtract 6 from each side.
=12 Divide each side by 7.

Zs of aright A are compler

2x+4x—6=90 Substitution
6x+6=90 Simplify.
6x =96 Subtract 6 from each side.
x=16 Divide each side by 6.
mLT

S

(4x — 6)°

SOLUTION:
A RST s aright triangle because £ S inseribes a semicircle.,

mLR+m LT =90

Acute £s of aright A are comple

2x +4x—=6=90 Substitution
6x—6=90 Simplify.
6x=96 Add 6 to each side.
x=16 Divide each side by 6.

So.m LT =4(16)—6 or 58°.

18. m ZLK

H
(5x — 2)°

(2x + 8)°

J

SOLUTION:

AJHK is a right triangle because £ H inscribes a semicircle.

mLS+m LK =90
5x—2+2x+8=90
Tx+6=90

Tx =84

x=12

So.mZK=2(12)+ 8 or 32°,

@
5 K

AcuteZs of a right A are complen
Substitution

Simplify.

Subtract 6 from each side.

Divide each side by 7.

19.m.LA

(3x + 6)°

SOLUTION:

L ABC is aright triangle because £ B mscribes a semicircle

mLA+mLC=90

3x+6+x=90
4x+6=90
4x =84
x=21

B

AcuteZs of a right A are comple

Substitution

Simplify.

Subtract 6 from each side.
Divide each side by 4.

So.m£A=3(21)+ 6 or 69°,

20.mLC

SOLUTION:

AABC is aright triangle becanse £ B mscribes a semicirele.

mLA+mLC=90

3Ix+6+x=90
4x +6=90

4x =84
x=21

So.mLC=21°.

Acute£s of a right A are compler
Substitution

Simplify.

Subtract 6 from each side.

Divide each side by 4.




n Identify relationships in inscribed polygons and use those

relationships to solve problems.

5-4 Inscribed Angles |

Find each measure.
21. mZR

22. m4LS

23. msW

24. msX

(x + 18)°



21.mZLR

SOLUTION:

Because PORS is inscribed in a circle. its opposite angles are supplementary.

mLP+mZR =180

3x+75=180
3x=105
x=135

So.mZR=3(35) or 105",

Definition of supplementary.
Substitution

g 22. mZ£LS
D

SOLUTION:

110+ 2x =180 Substitution
2x=T70

So.m £5=2(35) or 70°.

23.mLW

(x + 18)°

SOLUTION:

Because IWATZ 1s nscribed mn a circle. its opposite angles are supplementary.

msW+mZY =180

x+18+2x =180
Ix=162
x=54

So.mLW=54+18 or 72°.

Definition of supplementary.

Substitution 24, mLX

Subtract |8 fron
Divide each sid

Because PORS is inseribed 1 a circle. its opposite angles are supplementary.

mZO+mZS=180 Definition of supplementary.

Subtract 110 from each side.
x=35 Divide each side by 2.

3J/ 7)

/

(x + 18)

SOLUTION:

mZX+msL7Z=180

Jy—7+3v+1=180
6y —6=180
6y =186

y=31]

\ (3y+1)

Because WATZ 1s inseribed i a eircle. its opposite angles are supplementary.

Definition of supplementary.
Substitution

Simplify.

Add 6 to each side.

Divide each side by 6.

So.m£LX=3(31)-7 or 86°.



Use relationships between tangents and secants to solve

Find each measure.
1. mz2

30°

&\

. oy

130°

4, mzs5

90°

problems.

40° 52°




1ms2
30°
2\

55°

SOLUTION:

mLl= ]T[.'iﬂ'+55‘] Theorem 1. 14
= EL{ESj or42.5%  Siumplity.
2mLl
40° 52"
SOLUTION:
me | =—;-[5ﬂ“+42“] Theorem 10. 14
- F%'WZ} or46°  Sunplify.

3. mGH

G

[

F
28°
E
SOLUTION:
45"=%[28“+mﬁ_.’_{] Theorem 10,14
45° = I4°+*§—{m§f} Distributive Property

31’=%{m(‘?mH}

Subtract 14 from each side.

SmiLl

50°
P

SOLUTION:

mLl= —l'[Sﬂ' +567)

;—{lﬂﬁl or 53¢

56°

Theorem 10,14

almplily.

62° =mGH 4 mLs

90°

SOLUTION:

]
mz.w=?[';ru'+ 130°)

=";-'{22'D}Dr 1o®

mL5=180°—m LW
=180° - 110°
=70°

130°

Theorem [ 14

Simplifv.

Definition of linear pair
Substitution
Simplify.

0. mL2

V,
48°

X 38°

SOLUTION:

The measure of either angle that forms a linear pair with £2 = L(48 +38)°

2
= -1*{3&} or 43°
2
m L2 =180 —43*
=137°

Theorem 10,14

Simplify.

Drefinition of linear pair

Sumplify,




H Use relationships between tangents and secants to solve

problems.

T N T

Measure
Find each measure. Assume that segments that appear to be tangent are tangent.

7. mz1 8. mz3 9. mRT
168° 220°
" T
S
10. mz6 11. mz3 12. mz4

M
198°
V
160° \ S



11.m L3
M
198°

P @

SOLUTION:

mL3= %(I 98°) or 99°

Theorem 10.15

7.mZ1 9. mRT
168°
oV
R
T
< S
SOLUTION:
mLSRT = Lm.ﬁ?’ Theorem 10.15
SOLUTION: 2
74° = % RT  Substitution
|
mel= E(Iﬁg"'} or 84° Theorem 10.15 148° = mRT Golve,
B i 10.mZa6
220°
160°
\
SOLUTION:
SOLUTION:
l meL6= %{36()— 1600° Theorem 10.15
mZ3i=—(220")or 110° Theorem 10.15 1
2 =5(200)or 100°  Solve.

12.mZ4

vV
124 —7

SOLUTION:

ms4= —.;-{360 - 124)°

%(236} or 118"

Theorem 10.15

Solve.
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Find the number of possible outcomes for each situation.
11. A video game lets you decorate a bedroom 12. A cafeteria meal at Angela’s work includes

using one choice from each category. one choice from each category.
Number of
Bedroom Décor - Cafeterla Meal

Paint color 8 ‘Main dish 3
Comforter set 6 Side dish 4
Sheet set 8 Vegetable 2
Throw rug B Salad 2
Lamp 3 ‘Salad Dressing 3
Wall hanging 5 Dessert 2
Drink 3

13. SHOPPING On 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?



11. A video game lets you decorate a bedroom using one choice from each category

Number of
Bedroom Décor ‘er o
Choices

Paint color

8

Comforter set

Sheet set

Throw g

Lamp

Wall hanging

h| '] | oo O

SOLUTION:

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

8§x6x8x5x3x5=28800

There are 28.800 ways to decorate the bedroom.

12. A cafeteria meal at Angela’s work includes one choice from each category

Cafeteria Meal
Choices

Main dish 3
Side dish
Vegetable
Salad

Salad Dressing

Dessert
Drink

(U S ST RS T

SOLUTION:

Find the number of possible outcomes by using the Fundamental Counting Principle.
3 x4 x2x2x3x2x3=864

There are 864 meal combinations.

13. SHOPPING On 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 number of possible outcomes by using the Fundamental Counting Principle.

4x3%x35%x6=360

There are 360 different patio sets Kamar can order.




14. AUDITIONS The drama club held tryouts for 6 roles in a one-act play. Five people auditioned for
lead female, 3 for lead male, 8 for the best friend, 4 for the mother, 2 for the father, and 3 for
the humorous aunt. How many different casts can be created from those who auditioned?

Mixed Exercises
15. BOARD GAMES The spinner shown is used in a board game. If the spinner is spun
4 times, how many different possible outcomes are there?




14. AUDITIONS The drama club held tryouts for 6 roles i a one-act play. Five people auditioned for lead female. 3

for lead male. 8 for the best friend. 4 for the mother. 2 for the father. and 3 for the humorous aunt. How many
different casts can be created from those who auditioned?

SOLUTION:

Fnd the number of possible outcomes by using the Fundamental Counting Principle.

15. BOARD GAMES The spinner shown 1s used in a board game. If the spinner is spun 4 tunes. how many different
possible outcomes are there?
' N

3x3x8x4x2x3=2880

There are 2880 different casts that can be created.

\ y.

SOLUTION:

Find the number of possible outcomes by using the Fundamental Counting Principle.
6x6x6x6=1296

There are 1296 different possible outcomes.




Describe events as subsets of sample spaces by using 11 to 18 378, 379
complements

7-2 Probability and Counting |
pART

Determine the probability of each event. Round to the nearest hundredth, if necessary * :H=:\..

11. What is the probability of drawing a card from a standard deck and not getting a spade?
12. What is the probability of flipping a coin and not landing on tails?

13. Carmela purchased 10 raffle tickets. If 250 were sold, what is the probability that one of
Carmela’s tickets will not be drawn?

14. What is the probability of spinning a spinner numbered 1 to 6 and not landing on 5?



11. What is the probability of drawing a card from a standard deck and not getting a spade? 13, Carmela purchased 10 raffle tickets, If 250 were sold. what is the probability that one of Carmela’s tickets will not
be drawn?
SOLUTION:
SOLUTION:
Let 4 be the event of choosing a card that is a spade. Then find the probability of the complement of 4.

Let A be the event of one of Carmela’s tickets being drawn. Then find the probability of the complement of 4.
There are 13 cards that are spades.
There are 10 raffle tickets that are Carmela’s.
There are 52 cards i a deck.
There were 250 raffle tickets sold.
The probability of the complement of 4 15 P(4") =1 — P(4).
The probability of the complement of 4 is P(4") =1 — P(4).
P(A')=1-P(A4) Probability of a complement

13 PlA')=1-P(4) Probability of a complement
=] —— Substitution 10
52 =]-———  Substitution
39 3 250
=——or— Subtract and simplfy. 240 s i
52 4 = 550 Subtract and simplify.

o ; o 39 3
The probability of not getting a spade 1s —— or — or 0.75, o 2 . ; . 240
52 4 The probability that one of Carmela’s tickets will not be drawn is 250 > 0.96.

12. What is the probability of flipping a com and not landing on tails? 14, What is the probability of spinning a spinner numbered 1 to 6 and not landing on 57

SOLUTION: SOLUTION:
Let A be the event of a com landing on tails. Then find the probability of the complement of 4. Let 4 be the event of spinning a spinner numbered 1 to 6 and landing on 5. Then find the probability of the
complement of 4.

There is 1 side of a coin that is a tail. , , ]
There is 1 section on the spinner labeled 5.

There are 2 sides of a com. : ;
There are 6 sections on the spinner.

The probability of the complement of 4 1s P(4") = 1 — P(4). The probability of the complement of 4 is P(4") =1 — P(4).

P(4')=1-P(4) Probability of a complement P(4')=1-P(4) Probability of a complement
1
= l _— % HleHli:[thiﬂl'l - I T E Sllbs“[[li‘lﬂ]]
| —,‘_SH subtract and simplify
=3 Subtract and simplify. 6 Subtract and simphty.

3
- . , , B The probability spinning a spinner mubered 1 to 6 and not landing on 5 is — or about 0.83.
The probability of flipping a coin and not landing on tails 1s =~ or 0.5. 6

2



! Describe events as subsets of sample spaces by using 11 to 18 378, 379
complements

7-2 Prﬂhﬂhlll'ty and Counting

15. STATISTICS A survey found that about 90% of the junior class is right-handed. If 1 junior is
chosen at random out of 100 juniors, what is the probability that he or she is left-handed?

16. RAFFLE Raul bought 24 raffle tickets out of 1545 tickets sold. What is the probability that Raul
will not win the grand prize of the raffle?

17. MIASCOT At Riverview High School, 120 students were asked whether they prefer a
lion or a timber wolf as the new school mascot. What is the probability that a
randomly-selected student will have voted for a lion as the new school mascot?

18. COLLEGE In Evan’s senior class of 240 students, 85% are planning to attend college after
graduation. What is the probability that a senior chosen at random is not planning to attend
college after graduation?



15. STATISTICS A survey found that about 90% of the junior class is right-handed. If 1 junior is chosen at random
out of 100 juniors. what is the probability that he or she 1s left-handed?

SOLUTION:

Let A be the event of choosing a right-handed junior. Then find the probability of the complement of 4.
There are 90 juniors that are right-handed because 90% of 100 is 0.9 < 100 = 90.

There are 100 juniors.

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

P(4")=1-P(A)

Probability of'a complement

90
=1 _W Substitution
19 or Subtract and simplif
i ubtract and simplify.
100 ° 10 CATEILEINEAD

10
The probability of choosing a junior that is not right-handed. or that is left-handed. is —— or —— or 0.10.

100 10

16. RAFFLE Raul bought 24 raffle tickets out of 1545 tickets sold. What is the probability that Raul will not win the
grand prize of the raffle?

SOLUTION:

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

Raul bought 24 raffle tickets.
There were 1545 raftle tickets sold.
The probability of the complement of 4 is P(4") =1 — P(4).

P(A'] =1- P(A] Probability of'a complement

24
= —ﬁ Substitution
_, orép-l Subtract and simplify
1545 " 515 o rec aNasIpLy.

07
The probability that Raul will not win the grand prize of the raffle is > or 0.98.

315

17. MASCOT At Riverview High School. 120 students were asked whether they prefer a lion or a timber wolf as the
new school mascot. What 1s the probability that a randomly selected student will have voted for a lion as the new
school mascot?

SOLUTION:
Let A be the event of a student preferring a lion. The total number of outcomes is the total number of votes. or
120.
There were 78 students that prefer a lion.
number of outcomes in 4 o
Pl4NB)= - Probability Rule
total number of possible outcomes :
78 " P
=— Substitution
120
13 -
=— Simplify.
20 Pl
18, COLLEGE In Evan’s senior class of 240 students, 85% are planning to attend college after graduation. What is

the probability that a senior chosen at random is not planning to attend college after graduation?

SOLUTION:

Let A be the event of a semor planning to attend college after graduation. Then find the probability of the
complement of 4.

There are 204 seniors planning to attend college after graduation because 85% of 240 1s 0.85 = 240 = 204,
There are 240 seniors.
The probability of the complement of 4 is P(4") =1 — P(4).

P(4")=1-P(4)

Probability of a complement

204
=1= 40 Substitution
36
= 40 or S0 Subtract and simplify.
i z ; : .. 36 3
The probability that a senior chosen at random 1s not planning to attend college after graduation is 40 =750 o

0.15.
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Example 1
Determine the number ef selutlens fer eech 5ystem Then state whether the system of equations
is consistent or inconsistent and whether it is independent or dependent.

1. y=3x 2. y=x—-5 3. 2x—-5y=10
y=-3x+2 —2x + 2y =10 3x+y=15

4, 3x+y=-2 5. x+2y=5 6. 3x—-y=2
6x+ 2y =10 3x—15=—-6y X+y=6

Examples 2 and 3
Solve the system of equations by graphing.

7. x—-2y=0 8. —Adx+by=-2 9. 2x+y=3
y=2x-3 2x-3y=1 y=x—-

10. y—x=3 11. 2x—-3y=0 12. S5x—y=4
y=1 dx -6y =3 —-2x+6y=4



1:

[

)J=3lr
y=-3x+2

SOLUTION:

Both equations are already solved for v. The lines have opposite slopes so there is exactly one solution where the
lines intersect making the lines consistent and independent.

yv=x-35
-~2x+2y=-10

SOLUTION:

Solve the equations for y.

y=x—5
—2x+2y=-10 Original equation
2y=2x-—10 Add 2x to each side.
y=x—35 Divide each side by 2.

The lines have the same slope and y-intercept. Thus, both equations represent the same line and the system has
mfinitely many solutions. The system is consistent and dependent.

1 Ix+y=-2
ox+2v=10
SOLUTION:

Solve the equations for y.

3Bx+y=-2 Original equation
y==3x—2 Subtract 3x from each side.
bx+2y=10 Original equation
2y=-=6x+10 Subtract 6x from each side.
y==3x+5 Divide each side by 2.

The lines have the same slope. Thus, the lines are parallel and the system has no solution. The system is
inconsistent.

2x=5r=10
Jx+y=15

SOLUTION:

Solve the equations for v.

2x=5v=10 Original equation
—5y=-=2x+10 Subtract 2x from each side.
2 - ; .
y=?x—2 Divide each side by —5.
Ix+y=15 Original equation
y==3x+15 Subtract 3x from each side.

The lines have different slopes. Thus. the equations intersect n exactly one point and the system has one solution.
The system is consistent and independent.

5 X+ 2y=35
x=15=-6y

SOLUTION:

Solve the equations for y.

x+2y=5 Original equation
Zy=—x+5 Subtract x from each side.
1 5 o .
e ih o7 Divide each side by 2.
6.3x=y=2 3x—15=—6y Original equation
x+y=6
—ix + 3 =y Divide each side by —6.
2 2
SOLUTION:

mfinitely many solutions. The system is consistent and dependent.

Solve the equations for y.

The lines have the same slope and y-intercept. Thus. both equations represent the same line and the system has

Ix—y=2 Original equation
—y=-=3x+2 Subtract 3x from each side.
y=3x-2 Divide each side by — 1.
x+y=6 Original equation

y=-x+6 Subtract x from each side.

The lines have different slopes. Thus, the equations intersect in exactly one point and the system has one solution.
The system is consistent and independent.




7 x=2y=0{

ymJly=13

SOLUTION:
Solve each equation for y.
v=2v={ Orriginal eguation
=2y=m—x  Subtroct o froem each side.
yE—X Divide cach side by l
_L'EL'—J- 1.1|i_:i||.|| ,.-.|-.|,.|li4'-|:

The Imes have different slopes. so there 15 one solution. Graph the system.

r4

The lines appear to instersect at cne point, (2, 1).

Check the solhrtion by substituing the coordinates mto each onginal equation

.1.'—2_1' ='|..’ f’:’iL'ii'..Il ;_'-.|||.'.Ii|'-r' _|.'=1'I|'—3
2-2(11=0 ym, =] I =2(2)-1
) ={) True | =]

The sohatton 15 (2. 1.

g =dx+hy= =2

2x=3ym|
SOLUTION:
Solve each equation for y.
"'i.l.""f'l_'l ==7 Edvgingl eguation
Gy=dp=-2 Al Ay 1o eneh sidde
z
| =-T_'|.—? Divide each side by &
a=ye| Orriginanl equation
e b R I o | Subtragt 2y frovm esch side
# : | | | Je | l
L By s hWvide each siude b 1
k= ivide ea 2 by

The equations have the same slopes and y-intercepts. So. these equations represent the same line and there are
mfinitely muany solutions. Graph the system.

1y

% 1.9
W= T-T_";,_
SOLUTION:
Solve each equation for y.
2r4+y=1 Cnginal equation
y=-=2r+3 Subfract Zv from each side,
.—-I--_-—. (BT} nal & L
¥ 3 2 2 ngnal equarior

The Ines have different slopes. so there 1s one solution. Graph the system.

L~

_,,..
\ |
\mv

The lines appear to instersect at one pomt. (3, —3).

Check the sohtion by substituting the coordimates mto each onginal equation.

2x+y=3 Onginal equation LE%T_—?‘
§ i e 0
2{3}_3—3 =4 1= — _3_3{3}_7
=3 Trug —31=-3
The sohafon is (3, =30




1.y =x=3
y=]
SOLUTION:
Solve each equation for y.
r—x=3 Ohrigpinal equition
y=x+3 Add v toeach side.
ym ] Origmal equation

The lines have different slopes, so there is one solution. Graph the system.

Vv
/i"

3 )

The lines appear to instersect at one pomt, (2, 1)

Check the solution by substituting the coordinates into each original equation.

y—x=3 Onginal equation y= |
1={—2)=3 ¥ )
=3 True i1=1
The solotion is (=2, 17

11. 2x=1y=(k

dy=hy=3
SOLUTION:
Solve each equation for y.
2o=3v=0 LIngi 1l cjLition
=3pm =2y Subtrnel 2v from each side
2
- — ivide each side by 1
i 3 ¥ Divi I sncde b
dr—=hHy=3 Crriginal equution
=fhy = =dy+ 3 Subtraet 4y from each side.
2 I
PE—_—y= 5 IMviade each side by .,

The equations have the same slopes but different y-intercepts. So, these equations represent paralle] line
1 oo sehution. Graph the system.

1y

11_ Sk TV

=2y +hy=d
SQLUTION:
Solve each equation for y.
Sv—y=4 COhrigimal eijltion
ot =4 +d Subirpet Sy froam edch side
re=fr—4 [ivide each sade by — 1.

=2x+hr=4
s 2y + 4
I

bl
b gt B

Oirtizinnal e Juaiom

subtenet Soofom eneh sale

Divide each side by 6

The lines have different slopes, so there is one soluton. Graph the system.

Y

f—"{; [ [x

The lines appear to instersect at cne pont, (1, 1),

Check the sclution by substtuting the coordinates into each onginal equation

Sx—y=d  Original equation -2r+ by =4
=-1=4 c=], p=] =M1)+6(l)=4
4‘4 True 4*-1-

| _Thesolionis (1 ])




Example 4 _,
Solve each inequality by graphing.

19. |2x—-6|-4<0 20. |x—1]-3<0 21. |2x—-1| >4
22. |3x+2| 26 23. 2|x+2]| <8 24. 3|x-1| <12
Example 5

USE TOOLS Use a graphing calculator to solve each inequality.

25. Ex+4‘—1:—0 26. 2|x — 5/ +1>0 27. |3x—1| <2

28. [4x+1| <1 29.%|x—1|+1£0 30.i|x+5|—1£1



19. 2x —6| -4
SOLUTION:

The solution set consists of x-values for which the graph of the related fimetion bes below the x -z, nchidng the
x-mtercepts. The related function is flx) = 2x — 6| — 4. Graph fTx) by makmg a table.

N

-1

=0

4

5

o

()

lwmlealw|m]l—]o

mlal Ll L

The praph lies below the x-axis between x =1 and x =5. Thus. the solution setis {x |1 =x =3} or[1.5]. All
values of x between 1 and 5 sansfy the constramts of the ongmal mequality.

L

F

\

. x—1-3=0
SOLUTION:

The solution set consists of x-values for which the graph of the related fimction hes below the x-aas, mchiding the
x-mtercepts. The related function is fx} = lx — 1| — 3. Graph fTx) by making a table.

ENFCE

4 2
3 1
-3 0
1 1
0 G
1 -3
2 2
3 1
4 0

A

(o]
N |/

A}

The graph lies below the x-axis between x =—2 and x =4 Thus, the solution set1z {x |-2=x =4} or [-2. 4],
Al vahzes of x between —2 and 4 satisfyr the constramts of the ongimal nequality.



. 2x-1j=4 2 B +2=6

SOLLTIGN: SOLUTION:
T : — e e e ape The solution set consists of x-values for which the graph of the related fimetion bes above the x-axs. nchiding the
£ Ui St oROLB GE . Wioes E e hesL e Thes -l Mcadng x-intercepts. The related fanction is fTx) = |3x + 2| — 6. Graph flx) by making 3 table,

x-intercepts. The related function is fTx) = |2x — 1| — 4. Graph f{x) by making a table.

o | el

-3 1
-2 1
2 0
15 S5
1:5 0 3
-1 -1
05 3 3t 5t
ctie == -3
-3
3 | =3
0.5 —4
1 -3 =] = -3
15 -2
2 -1 =] = —4
2.5 0 =
-1 =3
3 1
2
o S 5
3 =iy
0 —4
I
X ? =3
.
3 -2
1 -1
: i 3 5
The solution =at iz [."-|.'-'S --;-m'_tz".'-]. I,L 0
2 2 3




23.2x+2]<8 24,3 —1/=12
SOLUTION: SOLUTION:

The solution set consists of x-values for which the graph of the related fimction bies below the x-aas. not mehidne

The solibion set consists of x-values for which the graph of the related fimction bes below fhe x -axis. not melndng
the x-mfercepts. The related fimefion is fx)} = 3x — 1| — 12 _ Graph fix) by making a table.

the x-intercepts. The related fimetion is flx) = 2ix + 2|— 8 _ Graph flx) by making a table

R EET

-2 4
-3 0
] 0
-2 -3
4 = -6
-2 -8 0 9
0 —4 1 13
2 0 2 -9
4 3 -
4 -3
LY = 0
il il 6 3
(4]
4
i E
4-320 i
| :
—4
. | | [ |
The praph lies below the x-axis between x =—f and x =2 Thus. the sobstion setis {x |—6 <x =2} or (-4, 2.
| r

The solution setis {x | -3 =x = 3} or (3. 5).



USE TOOLS Use a graphing calenlator to solve each inequality. % 2 le—5]+1>0
26— =
5

25: ‘fr +xi‘— =]
SOLUTION:
SOLUTION:
n
Rewniting the mequality results in the finction fix)= %Ix -5+1=0.
e The = symbol indicates that the solution set consists of x-values for which the graph of the related fimction
lies above the x-axis. not inchuding the x-intercepts. Use the zere feature from the CALC menu fo find the zeros,
o1 x-ntercepts

|
Rfﬁ!iﬁﬂgﬁ]ﬁiﬂfqm]ﬁ}'tﬁlﬂi&ﬁ]ﬂ]ﬁﬁmcﬁmﬂ”=|'if+‘i

The = symibol mdicates that the solution set consists of x-values for which the graph of the related fimction
lies above the x-axis. not inchuding the x-intercepts. Use the zero feature from the CALC memn to find the zero
of X-intercepts

[—10, 10] scl: 10y [—10, 10] scl: 1

[—25, 5] scl: 1 by [—10, 10] scl: 1 Eﬁf&ﬂgﬁzzms. The praph lies above the x-axis for the entire domain of all real numbers, so the solution set is
mmbers.

The zeros are located at x =—20 and x =—12. The graph lies above the v-aus whenx <=—20 and x =-12.
Sothe soltion setis {x | x =20 or x =—12}.



27 PBx=1]<2 28 Mx+1|<1

i T-
SOLUTION: SOLUTION:

Rewriting the mequality results in the fimction Tx) = [4x + 1| - 1.

The = symbol indicates that the schition set consists of x-values for which the graph of the related fimetion

lies helow the x-aas. meluding the r-mntercepts. Use the zero feature fom the CALC menu fo find the zeros. or x-
mtercepts

Rewriting the mecuality results in the fimction f{x) = 3x - 1| - 2.

The <= symibal indicates that the solution set consists of x-values for which the graph of the related fimction

bies below the x-ads, not inchiding the x-intercepts. Use the zero feature from the CALC menu to find the zeros,
or x-itercepts

[—5, 5] scl: 0.5 by [—10, 10] scl: 1
|

[—10, 10] scl: 1 by [—10, 10] sdl: 1 ;
The zeros are located at.x = — £ and x = 0. The graph lies below the x-axis when x = ~5 and x = 0.

| I
The zeros are located at x = —— and x = 1. The graph lies below the x-axis whenx > —— and x < L
- 3 |
. - | So the solution set i [.r ——s.rsﬂ]_
Euﬂjesuhmmsensl.ﬂ“Tﬂtll_ solution setis | | 2



|
19.%h—l|+1£t} SG.Th'fSl—]El

SOLUTION: SOLUTION:
. . ) . . 1
Rewriting the inequality results in the fimction fix)= %l_\'— 1+ 1. Rewriting the inequality resulis in the finction fix)= ?Lr+ 51—2.
The < symibal indicates that the solution set consists of x-values for which the graph of the related finction The = symbol mdicates that the solution set consists of x-values for which the graph of the related fimetion
lies below the x-axis. inchuding the x-intercepts. Use the zero feature from the CALC memu to find the zeros. or x- hies below the v-axis. inchuding the x-intercepts. Use the zero feature from the CALC menu to find the zeros. or x-
infercepts mtercepts
[—10, 10] scl: 1by [—10, 10] scl: 1 [—15, 5] scl: 1by [—10, 10] scl: 1
There are no zeros, and the graph never lies below the x-axis, therefore the sohution is the empty, or mull set. The zeros are located at ¥ =—13 and x = 3. The graph lies below the v-axis when x =13 and x = 3.

So the solution setis {x |13 =x < 3}.



I T S N S A

Example 1 3. VT 'Uaar: juatdons &y orag
Use the related graph uf each equatmn to determme its snlutlnns

1. *+2x+3=0 2x2 3x 10 D

Solve each equation by graphing.
4. x¥*-10x+21=0 5.4xX°+4x+1=0 6. X’ +x-6=0

7. x>+2x-3=0 8 —xX-6x—-9=0 9, x*-6x+5=0

10. x>+ 2x+3=0 11. x¥’-3x-10=0 12, -x*-8x—-16=0



1Lx2+2x+3=0

13
- -
o X
3
SOLUTION:
There are no zeros of the fimction.

Therefore, there is no real solufion of the equation.

22 -3x-10=0

AT f
Ul iz /
“iTo| 1 2 3 4p 6x
\NLﬂ /
|
1
TR
SOLUTION:

The zetos of the fonction are -2 and 5.

Therefore, the sohrtions of the equation are —2 and 3,

3 —8r-16=0

Y7
- o x
A1 N\
/ \
[ \
| \
v LR

SOLUTION:
The zeto of the fimction 1s —4.

Therefore, the solution of the equation 1s —4.

4 x*—10x+21=0

SOLUTION:
Find the axs of symmetry.
h i GE R o 1
=== Lustpon of the ax1s of symmetr
T I : |
- 10
=——— ug=|h=—-10
A
r=35 Simphf.
Make a table of values.
s
3 0
4 -}
3 —4
& =
7 0

Plot the points and connect them with a curve.

R 4

ot

The zeros of the fimection are 3 and 7.

Sodxi+dx+1=0

ERFIEIFRTT g E AR RN ﬂ'_r.I.I.I.I.I.I:I.L]'.

h

T = —E Equation of the axis of symmotry
1,,-=—i a=4 h=4
3 34) ;
.1:'=-i Simplify
P
Make a table of values.

=

!
_|T 4
-1 1

1
_.T ﬂ
0 1

e
3 -

Plot the pomts and connect them with a curve.

T

'Ihazemof&mﬁmfﬁunisu—:.

::-:1




bxrTx—o=u

SOLUTION: SOLUTION: LUTION: T T S
Find the axis of symmetry. d the mas of symmetry. SOLUTION:

Find the axas of symmetry. '

b r=_i Equation of the axis of symmetry =—L Equution of the axis of symmetr Find the axas of symmetry.
= —— Equation of the axis of symmetry 2 " ; a . -

2a 2 b

1 = pm| hm] oS —6 =] b= rE—— Equation of the axis of symmetry

.'f=—.J[]i =1, 6=1 2(1) H—=1) Za

?I- r=—]| I‘~||i|:'||1|il"_... £—73 ::‘Nir'|1|1|l.*-j- = —h a=1.h=—6
e Simplify 2(1)

= Make a table of values. b 1 tabla of valiss. =3 Simplify.

e ET Make atable of values

-3 0
-5 —4
> = = = —F
1 4 = 5 ;. :
1 _03 a . 3 :i
= . 4 -3
5 0

Plot the pomnts and comnect them with a curve.

ﬂxlt f

X
fg=x*+2x—3|| |
. L1 ¥ | |
“‘I W
HEEEL'S (NN The zeros of the fimction are—3 and 1. ' (f)=x—6x+5—
: zero of the fimchion is 3. :
The zeros of the fimetion are—3 and 2. Therefore, the solutions of the equationarex =—3 orx = 1.
Therefore, the sohstion of the equation is x = —3. The zeros of the fimction are 1 and 3.

Therefore, the solutions of the equation arex =3 orx =2



10 x2+2x+3=0

SOLUTION:

Find the axis of symmetry.

X = —% Eguation of the axis of ssmmetry
] 2 5 I| 1
=— a=], h=32

T

r=-1 Simplify,

Make a table of values.
e
-3 ]
=2 3
=1 2
0 3
1 6

Plot the points and connect them with a curve.

A LY

There are no zeros of the fimehon.

11.x2-3x-10=0

SOLUTION:
Find the axs of synmmetry.
h Eiruati il ;
;IR - P Cauabien ol the axas Of sYImmeiry
| 2a : . ’
=3
I e I._.'_:Ill-.._-_?
)
xr=1.5 Simplify.
Make a table of values.
-2 0
0 =10
15 -12.25
3 -10
5 0

A 4

The zeros of the fimction are —2 and 3.

12 x2—8x—16=0

SOLUTION:
Find the axs of symmetry.
b | £ il 5ol
I=E—— SCJUIEER LA ) B8 AXTS O SYIIITesry
2a 1 ¥ ’
—8
e e = — | =k
S Y
r=—4 stmplify,
Make a table of values.
-6 —4
=3 -1
—4 0
-3 -1
3 4

Plot the points and connect them with a curve.

Fi

=Y

o




Example 1
Simplify.
1. V—48

4. V=24

7. V=23 - /= 46
10. (3i)(~2/)(5/)

Example 3

Solve each equation.

13. 5x*+45=0

16.7x*+84 =0

2. V—63
5. v—84

8. V—6-1/—3

11. M

14. 4x*+24 =0

17. 5x*+125=0

3. V=72
6. V=99
9. V=5-4/—=10

12. 4i(—6i)2

15. 9x*=9

18. 8x*+96 =0



{48

SOLUTION:

A=y - 10473
=/=T& 3
=jede T ordiJ3

2.4 =63

SOLUTION:

63 =4 —1037e7
=TT
=;e3e7 or 3i\/7

3.4=72

4

SOLUTION:

J=T=\-1e6 2
N
=is60/2 or6if2

-24
SOLUTION:
V=24 =y =126

= "1sy22ef6

=ie2e 6 or 26

Factor the radicand.

Factor oul the unagmary unit,

mampfify.

Fuetor the radicand.

Faclor oul the imasindry unit.

Smmiplify.

Factor the radicand.

Factor oul the imapginary unit,

Simplify.

Factor the radicand.

Fiictor oul the iimiyginary uni,

simplifiy.

SOLUTION:

=je2eyf 21 or 2iyf21

6.+ —99

SOLUTION:

V-T2 =y =162
=VTy6 2
=istie2 or6iy2

7.4/ =23f=36

SOLUTION:

Facior the rdicanid

Factor out the imagimary wnit.

Simplify,

Factor the mdicand.

Factor oul the imaginary unit.

Simplify

JTHIREEITE el

=i*a. /1058

=—'E+‘||r23_3+ﬁ

=-23,/2

8.4/ =63

SOLUTION:

V=6 "T =63
=72+\[T8
== t:.‘(}_!-ﬁ
= —3\."5

Multiply.

Smnplify,

Multply,
= '\‘,l'- s |
Multiply.

Sumiplily,

Multiply,




(NN T
SOLUTION:

J=F =0 =510
=iteyf30

=—|a,‘l?-.ﬁ
-5

B0 (362005
SOLUTION:

(3 — 2015 = (e — 20 5)ey”

J = .,.u' -
S AT R TR ¥
siciagilily

Slultipls.

Anwaciairee and ommotnrve Pron

= - 30 Mlliltipely

= —::|I:|'I.I'!lr' Sl

= =dle=loi (=

= K somalify,
111

SOLUTIAN-

J”=Jm'l|' Pl el uf Porwers i'lllr\-.':'.'-
":EJ]j'r' P ol o PFovwer Frohiity
=P e
=={ RIELLTEELE K

1. (460"
SOLUTION:
(400 — i = 30
= |44

= [444i7e]

== | 4

Foweer af 0 Fmduiet Fropeniy
ultip v,
STy
=fe—lif (T=-

Aampdi

Salve each equation

13505+ 45=0
SOLUTION-

Syl +45=n

S+ =0

P Hg=0
r* - =l

K=ty =0

¥=13

14 452+ 24=0
SOLUTION:

4y +14=0
At +ai=0
rEG=0
1.'.'.-._5
_||=:|:-.,||'—_-E-
I"!id.ll‘E

15. -9 =9
SOLUTION-

-GS =1}
=y = =
-9 + N=b
S+I=0

2

=]

pm g1

r=xj

Limpmal exqlastion

Faigin Lel 'k

Diavyiibe coach sade by 5,
Sobiraci 9 fcom coch sida.
Sipinre Koo ropeny
Sumplidly.

Cirnzinal CL]IEEIHME

Foigin kol k

[Hvnbe gach side by il
Subiraci & from ench side,
mjupre Koot Mropeny

Simphify,

i 'rl;:l'llll ST RTR ]
sehermet W rom ench side
Facrpe G0

Diviche ek nides by — 4,

Subfmct & I such midhe.

Sguare Roal Praperty

Sy

16. Tr-+ 84 =0
SOLUTION:

Trl+R4=0
Nl +12)=0
F+12=0
x=-12
X Ei-.‘-"—_lﬂ
r=12{'ﬁ

17.5x2+125=0
SOLUTION:

Se¥ 4 125=0

S(x +25)=1)

¥ +25=10)
t=—125

x=2"55

r=x5

13 8x2+96=10
SOLUTION:

Rr” +96=1)
St +12)=0
F+12=0
==-12
X =i-.‘|"—_|2
x=22iJ3

Crrigamald equeation

Factor GCF.

Divide cach side by 7
Subtract |2 from each side.
Square Root Property

Simplify.

Orriganatd gguation

Factor GCF.,

Bivide each side by 5,
Subtract 23 from cach side,
Square Rool Property
Simplify.

Crrigmmal equention

Factor GCF.

[ivide cach side by B
Subtract |2 from each side.
Square Root Property

Simplify.




Examples 9 and 10
Write each function in vertex form. Find the axis of symmetry. Then find the vertex, and

determine if it is a maximum or minimum.
44, y=x’+2x—-5 45, y=x’+6x+1

46. y = —x*+4x + 2

47. y=—x?—8x-5 48. y=2x>+4x+3 49. y=3x2+6x—-1



4. y=x>+2x-5

SOLUTION:

y=x2+2x—5 Original equation
y=0(2+2x)-5
y= (x*+2x+1)-5-1 Complete the square.
y=(x+ 1}2—6 Simplify.

=, -
Group ax” + bx.

The vertex 1s (/1. &) m the vertex form v = a(x — Y2 + k. The vertex of v=(x+ 12 —6is (=1, —6).

The equation of the axis of symmetry is x = /. The axis of symmetry is x =—1.
Since the value of @ = 1. which 1s greater than 0. the value of & is a minimum value.

45 y=x2+6x +1
SOLUTION:
r =.'I.'J + 6y + | Lh |_|'|||.|| GO LTI
v=(ri+6r)+1 Giroup ax” + by,
y=lx*+6c+9)+1-9 Complete the square,
,1':“"'-”:'3 Simplify,

46.

The vertex is (h, &) in the vertex form v = a(x — #)* + k. The vertex of v = (x + 3)* — 8 is (-3.-8).
The equation of the axis of symmetry is x = /1. The as of symmetrv is v =—3.
Since the value of @ = 1, which is greater than 0. the value of ¥ 15 a munimum valve.

=4y +2

SOLUTION:

y= _,'C!""4.1'+ 2 Original eguation

v =[x +dx)+2 Ciroup ax” + b,
yo= (' —dx)+2 Factor out — |

v = =[x’ —dx+4)+2-(=1){4) Complete the square.
y o= =(x=2P+6 Simplify.

The vertex is (h, k) in the vertex form v = a(x — #)* + k. The vertex of y =—(x — 2)2 + 6 is (2. 6).
The equation of the aas of symmetry 15 x = & The aas of symmetrvis =12,
Since the valie of @ =—1., which 15 less than 0. the value of & 15 a maxinmun value.

4T y=-a*~8x-5

SOLUTION:

y=—x*=8y =35 Original equation

y = [—x?—8¢)-5 Group ax- + ba

y = —lx*+8x)-5 Factor out — 1.

y = ~(x"+Br+ 16)=5—(-1)16 Complete the square,
y = =(x+4F+11 Simplify.

The vertex is (k. k) in the vertex form y = a(x — &) + k. The vertex of y =—(x + 4)° + 11 is (—4. 11).
The equation of the axs of symmetry is x = f. The axs of symmetry is v = —4.
Since the vatle of @ =—1, which is less than 0, the value of & 15 a maxinmm vale.

4B y=2+4x+3

SOLUTION:

|1'=11':+4.1‘ +3 Crriginal equation

y = (263 +dx)+3 Group ax” + bx.

v o=2xt+2c) 43 Factor.

y =2t + 25+ 1)+3=2(1) Complete the square,
3= 2x+1 F+1 Simplify.

The vertex is (4. &) in the vertex form y = a(x — k)7 + k. The vertex of y = 2(x = 12 = 1is (1. 1).
The equation of the axis of symmetry is x = A. The s of symmetry is v =-1.
Since the vahie of @ =2, which is greater than 0, the value of k is a mininmum vatue,

49 y=3x2+6x-1

SOLUTION:

.v=3.r3+6x—l Orriginal eguation

y = (3 +6x) =1 Group ax™ + hx,
vo=3+2x) -1 Factor,

y= 2o+ 1) =1 =3 1} Complete the square.
yo=3x+ 12-4 Simplily.

The vertex is (4. &) in the vertex form y = a(x — )* + k. The vertex of v = 3(x + 1) — 4 is (-1. —4).

The equation of the aas of symmetry 15 x = /1. The aas of symmetry is x =—1.
Smnce the value of @ = 3. which is greater than 0, the value of £ is a minmmm vahe.




50. FIREWORKS The height of a firework at an amusement park celebration can be modeled by a
guadratic function. Suppose the firework is launched from a platform 2 feet off the ground at a

velocity of 96 feet per second. Hint: Use h(t) = —%gtz + vt + h,, where g = 32 f—;

a. Write a function to represent this situation.
b. Rewrite the function in vertex form.
c. Find the axis of symmetry and the vertex and interpret their meaning in the context of the

situation.

51. DIVING Malik is participating in a diving championship. For each of his dives, his height above
the water can be modeled by a quadratic function. The diving board is 7.5 meters above the
water and Malik jumps with a velocity of 4.18 meters per second.

Use h(t) = —%gtz + vt + hy, where g =9.8 %

a. Write a function in vertex form to represent this situation.

b. Find the axis of symmetry and the vertex and interpret their meaning in the context of the
situation.



50. FIREWORKS The height of a firework at an anmisement park celebration can be modeled by a quadrafic fimcto
the firework 15 launched from a platform 2 feet off the ground at a velocity of 96 feet per second.

[ 1
Usedi{ri= = -i'gr'+ it + iy, where gr=32—-.
-

a. Wnte a fimction to represent flus situation.
b. Rewnte the fimction in vertex form.

c. Find the axis of symmetry and the vertex and mterpret ther meaning m the context of the siuation.

SOLUTION:

a.

hit)= —]? g™+t + Function for projectile motion
hi) = —.L—!ﬁ?]fz*“?ﬁ-HE g=32 I._': B '-'c--lj- =T
hi = - 168" +96 +2 .‘Hin:ml:l.x.

b

31. DIVING Mahk is paricipating i a diving championship. For each of his dives, his height above the water can be
modeled by a quadratic fimetion. The diving board 1s 7.5 meters above the water and Mablk: jimps with a velocity
of 4.18 meters per second.

Usesift)= = é‘,&:f:'*l'”—'li:., where g = 9.8 ::

a Wnite the fimetion m vertex form to represemthlssnuahon

b. Find the axis of symmetry and the vertex and mterpret their meanme m the context of the sruation
SOLUTION:

a. Wnie the fimction:

I q
hy=——gi"+vt+hy Funciion for projectile maotion

nm=—%[q.3]ﬁ+4.la;+?,5 E=08 0 y =418 h=7.5m
h:*]=—4.9-"2+4.]3?‘+?-5 Simmplify,

Bewnte the fimction in vertex form.

al

hiy=(=166+96¢)+2
hiny==(160"=967) 42
hit)==16{ =6 +9)+ 2= 16(-9)
hiry=—16{r=3)"+ 146

¢. The axis of symmefryis £ = 3.

Because the axis of symmetry divides the fimcion mto two equal halves. the firework will be at the same height af

it 15 affter 5 seconds.

The vertex 15 (3, 146).

The vertex 15 the maxmmm of the fimeBon because a = 1. So the firework reached a maxinm height of 146 feet al

Crroup ox ™+ i,
Factor oul = 1.
Complete the sguare,

Simplify,

By =l-4.9:2+4.18:)+ 7.5
hin=-14.9:"-4.18)+ 7.5
hir)==4.9(r"=0.853r + 0.182) + 7.5 = 4.9(=0.182)
h(r1=—4.9(r —0.427) + 8,391

Group ar™+ 4y
Factor out = .
Complete the square.

Simplify

b. The axs of symmetry 15 7 =0.427; pomts equidistant from the axis of symmetry represent the tmes when the
diver will be at the same heioht durmg hos dive. Vertex = (00427, 8.391); Malik reaches a maximum height of about
8391 meters approximately 0.427 sacond after he begins his dive.




Find arc lengths and convert between degrees and radians.

Use éD to find the length of each arc to the nearest hundredth. NL is a diameter.
20. LM if the radius is 5 inches 21. MN if the diameter is 3 yards NM

22. KL if JD = 7 centimeters 23. NK if NL = 12 feet J %

K L

24. KM if DM = 9 millimeters 25. JK if KD = 15 inches
Example 6
Write each degree measure in radians as a multiple of .
26. 120° 27. 45° 28. 30°
29. 90° 30. 180° 31. 225°
Write each radian measure in degrees.

3 . 3 . .
32. ?n radians 33. ?ﬂ radians 34. gradlans

35. %ﬂ: radians 36. 2m radians 37. % radians



s

20. LA if the radius is 5 inches

SOLUTION:
X
= ITr Are Length Equatio
£ 360 27y Are Length Equation
1006
=——-s11(5 Substatutio
360 m(5)  Substitution

=&.73 Llse u calculator,

The length of LA is about 8 73 inches.

ANSWER:
B73m

21. MN if the diameter is 3 yards

SOLUTION:
&= 2 *2mr Arc Length Equation
360 g
- 360 f2(1.5)  Substitution

=200 Lise a caloulato

The length of MV is about 2.00 yards.

ANSWER:
2.00 yd

22 KL if JD =7 centimeters

SOLUTION:

360

L=

«2ny Arc Lenpgth Equation

2 3:-:] .21.[{?, Substitution

= 7,33 Llse g ealculator
The length of AL is about 7.33 centimeters.

ANSWER:
733 cm

23 NJK it NL=12 feet

SOLUTION:

X
£= «27r Arc Lenpgth Equation
360 i

270 6) Substitution

A6
= 12,57 Use g calculator.
The length of NJK is about 12.57 feet.
ANSIVER:
1257t

24, KLM if DA =0 millimeters

SOLUTION:

X
‘E:EI ---—-3ﬁ" IETH" Are | L'IIQI'\ | Cjution

_ 160
360

=25.13 Lise u enleulator,

2D Substitution

The length of AZA is about 25.13 millimeters.

ANSWER:
2513 mm

25 JK if KD =15 inches

SOLUTION:

¥
&= 21r Are Lenpth Equation

360
50
= 'i'f%,'"lmlﬁl Substitution
= |3.00 Llse n ealeulaton

The length of JA is about 13.00 inches.

ANSWER:
1300




261200
SOLUTION:
|20'=120'K$ Multiply by
[ 20m n L
=180 urdelunb Simplify.
ANSWER:
an \
—=— Tadians
3
27 45°
SOLUTION:
o 1uw.. Tradians PR
457 =45 x—lE'}" Multipty by
0 U | R —
=1%0 or y radions  Simplily
ANSWER:
L A—
r radians
28 30°
SOLUTION:
jpmgpec BIGEIE e
[ 80" lig !

ELR , :
™ m’%mdwnﬁ Simplify,

29_90°

30.

31.

SOLUTION:

90" = 00" x

_ gom
&0

180°
SOLUTION:

1RO = [BO® x

| Bl
180

ANSWER:

7 radians
225°
SCLUTION:

225° =225° x

_ 225m

160

1 radinns

m 3
or —— radians

| &0

2

m racinns

1&0*

or T radians

1 radinns

150°
&

>0 3
or —— radians

4

Wultiply by

Simiplily.

32. =~ radioms

SOLUTION:
In . I ) 180 ) | 80"
Lk g e e Multiply by ——
4 radiang 4 AR 1 raddians Auitiply oy 1 radiEns
5 i .
34 s simplify.
4
ANSWER:
135~
in g
33 T radians
SOLUTION:
o n 1§0° . 180"
In W O : i Wi
5 tadians = = radians X —— - Multiply by ———e
5 e e
3 or 2700 Simplify,
ANSWER:
270"
n 4
SOLUTION:
T |80 oy — 180"
=L § — ——— M ily |
1 radians 3 rudinng m rudlinns ultiply by i i
5% P I Simiplify,

35, 20 s
i
SOLUTION:

21 radions =27 radinns x
= 360"
ANSWER:
150°
36. 2n radians
SOLUTION:

21 radians = 21 radians x

= 360°

ANSWER:
360°

37. - radians
12

SOLUTION:

AT S
12 radians 13 raglians ©

181

&= —— pr | 5"




Solve problems using the relationships between arcs, chords,
and diameters.

REGULARITY Find the value of x.

1. 2. 3.
S D 82°
4
x° \
T X @
116° 4
N——"M
R~ea T E—5 X
4 5. 6
B
115°
90'3 J



1

REGULARITY Find the value of x.

S

SOLUTION:

SR and ST are mngrumlchﬂrds,mmtcmspondmgmsjﬁ and 5T are congruent.

2x® + 64" = 360°

2x® =206°
x=148

SOLUTION:

JK and LM are congruent chmds.sothecmrespomﬁugamsﬁ;’ and LM are congruent and therefore have equal

MEAsIres. _ _
Since we are given m JK = 82°, then m LM = 52°. Therefore x = 82.

116°

E5

SOLUTION:

DE and FG are conguentchords.sothtcorrespmdﬁlgarcsb_!:::md fE'arecmgmenI;mﬁﬂrrel‘orehave

equal measures. _ _
Since we are givent m 0 = 116°, then m DE = | 16°. By definition. a nunor arc 15 equal to the measure of 1fs

related central angle. So, the cenfral angle measures x°, or 116°; therefore, x = 116

90°

o

X
SOLUTION:

AR and AC are congruent chords. so the corresponding arcs 44 and AC’ are congruent.
2" 490" = 360"
27 =270"
¥=13%




!

SOLUTION:

The chords shown are congruent, so the comesponding arcs are congruent.

2x+4=|R Delinition of congruent segments
2r=14 Subtroct 4 Troim each side,

r=7 Divide each side by 2.

SOLUTION:

115°

115°

Since the arcs are congruent, the chords are congruent.

2x+]=5x=5
1=3x-5
6=3x
2=x

Definition of congruent segments
Subtract 2x from each side.

Add 5 to each side.

Divide each side by 3.




Solve problems using the relationships between arcs, chords,

and diameters.

7. 8. OM= (P




8.oM=cP

6
° M

6

"Rery

SOLUTION: SOLUTION:
The chords shown are congruent. so the corresponding arcs are congruent. Sinee the arcs are congruent. their corresponding chords are congruent.
2x+4=3x+2 Definition of congruent segments 6x=2x+24 Definition of congruent segments
=x+2 Subtract 2x from each side. 4x =24 Subtract Zx from each side.
2=x Subtract 2 from each side. x=6 Divide each side by 4.
0, oF = o

162° Z

198°
T

SOLUTION:

The measure of the are that corresponds to the chord labeled 3x has a measure of 360° — 198% = 1627,
Since the ares are congruent. their corresponding chords are congruent.

9x — 78 =13x Definition of congruent segments

—T78==6x Subtract 9x from each side.

13=x Divide each side by — 6.




1. Afair die is rolled once. Let A be the event of rolling an even number, and let B be the event of
rolling a number greater than 4. Find A N B.

2. Afair die is rolled once. Let A be the event of rolling an even number, and let B be the event of
rolling an odd number. Find A n B,

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

spinner landing on a section with a number divisible by 4. What are the possible
outcomes of each event?

a.A={ 1}

b.B={

c.t AnB={ |}

4, Let P be the event of the spinner landing on a section with a prime number, and let Q be the
event of the spinner landing on a section with a number that is a multiple of 3. What are the
possible outcomes of each event?

a.P={ 1}
b.Q={_}

e.PnQ={ )}



1. A fair die 1s rolled once. Let 4 be the event of rolling an even number. and let B be the event of rolling a number

| ]

greater than 4. Find 4 (1 B.

SOLUTION:
The possible outcomes for event 4 are all of the numbers 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 contains all of the outcomes that are i both sample space 4 and B.

ANB={6)

. A fair die is rolled once. Let 4 be the event of rolling an even number. and let B be the event of rolling an odd

number. Fmd 4 N B,

SOLUTION:
The possible outcomes for event 4 are all of the numbers 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 odd. or {1. 3. 5}.

A N B contains all of the outcomes that are in both sample space 4 and B.

ANB=0

3. Let 4 be the event of the spinner landing on £ or 10, and let B be the event of the spimer landing on 2 section with

a mumber divisible by 4. What are the possible cutcomes of each event?
ad={ 1}
bB={ }

cAdNB={ 3}
SOLUTION:

a. The possible outcomes for event 4 are all of the numbers on the spinner that are 4 or 10, or {4. 10}.
b. The possible outcomes for event B are all of the mmbers on the spomer that are divisible by 4, or {4, 8, 12}
c. 4 N B contains all of the cutcomes that are m both sample space 4 and B.

AnNB={4}

. Let P be the event of the spinner landing on a section with a prime manber. and let O be the event of the spomer

landing on a secton with a mumber that 15 a multiple of 3. What are the possible cutcomes of each event?
v P={ '}
b.O={_)

cPNO={ 3
SOLUTION:

a The possible outcomes for event P are all of the mmmbers on the spmner that are prime. or {2, 3.5, 7, 11}.

b. The possible outcomes for event { are all of the moubers on the spmmner that are 3 noudtiple of 3, or {3, 6,9,
133.

c. P N 0 contams all of the outcomes that are m both sample space Pand 0.

PN O={3)




13 Describe evenjcs as sub'.sets of sam|:.>le spaces by using 1to 10 377, 378
intersections and unions

5. A card is selected from a standard deck of cards. What is the probability that the card is a
diamond and is a seven? 7-2 Probability and Counting

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

Use the spinner.
7. Let A be the event that the spinner lands on a vowel. Let B be the event that it lands on the letter

J. What are the possible outcomes of each event?

a.A={ 1}
b.B={__}
c. AUB={

8. Let X be the event that the spinner lands on a consonant. Let ¥ be the event that it lands on the
letter K. What are the possible outcomes of each event?

a.Xx={ }
b.Y={_}
¢ XUy={ 1



3. A card is selected from a standard deck of cards. What 15 the probability that the card is a diamond and is a

seven”

SOLUTION:

Let A be the event of choosing a diamond and let B be the event of choosing a 7. The total number of outcomes is

the total mmmber of cards in a deck, or 52.

Wrte the comesponding number of each card in its correct place n the Venn diagram. In the diagram D stands for

diamonds, H stands for hearts, C stands for clubs, and 5 stands for spades.

A B

AD 2D
3D 4D
5D 6D
8D 9D
10D JD
QD KD

There are 13 cards that are diamonds i a deck of cards and there 13 only | diamond that 1salsoa 7.

number of cutcomes in 4 and &

ANg)= : Probahility Rule for Intersections
i ) total number of possible oulcomes " ¥ BT
= _jli_ Stbsditieion

|
The probability that the card is both a diamond and a 715 — BE or about 1.92%

6. A card 15 selected from a standard deck of cards. What 15 the probability that the card has a number on it thatis
divisible by 2
and 15 black?
SOLUTION:

Lat 4 be the event of choosing a card that has a number on it that is divisible by 2, and let Bbe the event of
choosing a card that is black. The total mmmber of outcomes is the total mmber of cards i a deck. or 32

Wrte the comesponding mmnber of each card i its comect place m the Venn diagram  In the diagram_ D stands for
diamonds, H stands for hearts, C stands for clubs, and S stands for spades.

A B

-
4D 4H
6D 6H
8D 8H
10D 10H

There are 20 cards that have a nmber on 1t that 15 divisible by 2 and there are only 10 that is also black cards.

number of outcomes in A and B

P} total number of possible oulcomes Probubility Rule for Intersections
10
— E Substiutien
5
= e Simplify.




7. Let 4 be the event that the spinper lands on a vowel. Let E be the event that it lands on the letter J, What are the

possible outcomes

of each event? 2. Let Ybe the event that the spiimer lands on a consonant. Tet T be the event that it lands on the lefter K. What are
the possible outcomes of each event?

s a¥={_)

b.B={ 1} bF={ 3}

cAUB={ 3} eXUT={_ }

SOLUTION: SOLLTION:

a. The possible outcornes for event A are all of the letters on the spimmer that are vowels, or {A, E. 0. U}. 2 The posstble ouoreess fo svent X e il of e Ietiers on S sprioner Shat i e vansomnt, 0 LM 8. I

b. The possible outcomes for event T are all of the letters on the spimner that are K or {K}.
b. The possible outcomes for event B are all of the letters on the spinmer that are J. or {7},
c.X U Yeontains all of the outcomes that are m either sample space(s) Y or I.
c.4 U B contams all of the outcomes that are in either sample space(s).4 or B.

YUT={EHSD

AUB={AEOUDN




9. A random number generator is used to generate one integer between 1 and 20. Let C be the
event of generating a multiple of 5, and let D be the event of generating a number less than 12.
What are the possible outcomes of each event?

a.C={ 1}

b.D={
c. CUD={ }

10. A random number generator is used to generate one integer between 1 and 100. Let A be the
event of generating a multiple of 10, and let B be the event of generating a factor of 30. What
are the possible outcomes of each event?

a.A={ }
b.B={ 1
c. AUB={ }



9. A random number generator 15 used to generate one mteger between 1 and 20. Let € be the event of generating a
mlfiple of 3, and let I be the event of generating a number less than 12. What are the possible cutcomes of each

event?

b.D={_}

e CUD={_ }
SOLUTION:

a. The possible outcomes for event O are all of the numbers that are a nultiple of 3, or {3, 10, 15, 20},

b. The possible outcomes for event D are all of the numbers that are less than 12 or {1, 2.3, 4,5, 6.7, 8.9_10,

I1}.
c. C U D contams all of the outcomes that are in either sample space(s) C or D.

CUD={1.,2342354672%82%910 11,15, 20}

10. A random mumber generator 15 used to generate one mieger between 1 and 100. Let 4 be the event of generating a

mulizple of 10, and let B be the event of generating a factor of 30. What are the possible outcomes of each event?
ad={ 1}
bB={ }

cAUB={ }
SOLUTION:

a. The possible cutcomes for event 4 are all of the mumbers that are a multiple of 10, or {10, 20, 30, 40, 50, 60,
70, 80,90, 100}

b. The possible outcomes for event B are all of the mmmbers that are a factor of 30, or {1. 2. 3, 5.6, 10, 15, 30}.
c..4 U B contams all of the outcomes that are m ether sample space(sj 4 or B.

AULB={1_213 56 10,15, 20 30,40, 50,60, 70, 80, 90, 100}




Determine whether the events are independent or dependent. Explain your reasoning.

6. You roll an even number on a fair die, and then spin a spinner numbered 1 through 5 and it
lands on an odd number.

7. An ace is drawn from a standard deck of 52 cards, and is not replaced. Then, a second ace is
drawn.

8. Inabagof 3 green and 4 blue marbles, a blue marble is drawn and not replaced. Then, a second
blue marble is drawn.

9. You roll two fair dice and roll a 5 on each.



Determine whether the events are independent or dependent. Explain your reasoning.

6. You roll an even number on a fair die. and then spm a spinmer numbered 1 through 5 and it lands on an odd

munber.
SOLUTION:

The outcome of rolling the fair die m no way changes the probability of the outcome of spuming the spinner.

These two events have no bearing on each other. So. the events are independent.

7. An ace is drawn from a standard deck of 52 cards. and 1s not replaced. Then. a second ace 1s drawn.

SOLUTION:

After the first ace 1s drawn. the card 1s removed and cannot be chosen again. This affects the probability of the

second ace bemg drawn because the sample space is reduced by one card.

Because the first ace drawn was not replaced. the probability of drawing the second card 1s affected.
events are dependent.

8. In a bag of 3 green and 4 blue marbles, a blue marble is drawn and not replaced. Then, a second blue marble is
drawn.

SOLUTION:

After the first blue marble 15 drawn. the marble 1s removed and cannot be chosen again. This affects the probability
of a second blue marble being drawn because the sample space is reduced by one marble.

Because the first blue marble drawn was not replaced. the probability of the drawing the second marble is
affected. So. the events are dependent.

9. You roll two fair dice and roll a 5 on each.

SOLUTION:

The outcome of rolling the first fair die in no way changes the probability of the outcome of rolling the second fair
die.

Independent: sample answer: These two rolls have no bearing on each other. So, the events are mdependent.




10. LOTTERY Mr. Hanes places the names of four of his students, Joe, Sofia, Hayden, and Bonita, on
slips of paper. From these, he intends to randomly select two students to represent his class at
the robotics convention. He draws the name of the first student, sets it aside, then draws the

name of the second student. What is the probability he draws Sofia, then Joe?

11. CARDS A card is drawn from a standard deck of playing cards and is not replaced. Then a second
card is drawn. Find the probability the first card is a jack of spades and the second card is black.

12. INTRAMURAL SPORTS The table shows the color and number of jerseys ok l F——
available for the intramural volleyball tournament. If each jersey is given 3
away randomly, what is the probability that the first and second jerseys blue . 20
given away are both red? white | 15
red 25
black 10




10. LOTTERY Mr. Hanes places the names of four of his students, Joe, Sofia. Hayden. and Bonita. on <lips of paper.
mtends to randomly select two students to represent his class at the robotics convention. He draws the name of the
aside. then draws the name of the second student. What s the probability he draws Sofia. then Joe?

SOLUTION:

These events are dependent because Mr Hanes does not replace the slip of paper he selected. Let A represent sele
represent selecting Joe,

P(A and B) =P(A)-F(B|A] Probability of dependent events
|

=—s—or — Afier the first slip labeled Sofia 1s selected, 3 slips remain, and | of those slips is labeled Joe.

4 3 12

l
So. the probability that he draws Sotfia, then Joe 1s T2 o about 8%,

11. CARDS A card is drawn from a standard deck of playing cards and 1s not replaced. Then a second card 1s drawn
probability the first card is a jack of spades and the second card 1s black.

SOLUTION:

These events are dependent because the first card 1s not replace after it 1s drawn. Let 4 represent selecting a jack ¢
and B represent selecting a black card.

P(4 and B)=P(4)+P(B|4) Probability of dependent events
_ | . 25 or 25
52 5l 2652

After the first card 1s selected, 51 cards remain, and 25 of those cards are black.

So. the probability that the first card 1s a jack of spades and the second card 1s black is

or about 1%.

2652




12, INTRAMURAL SPORTS The table shows the color and number of jerseys available for the mtramural volleybal
each jersey 1s given away randomly. what 1s the probability that the first and second jerseys given away are both rec

blue 20

white 15

red 25

black 10
SOLUTION:

These events are dependent because the after the first jersey 1s given away 1t is not available when the second jersey
Let A represent giving away a red jersey and B represent giving away a jersey that 1s not red.

P(4 and4)=P(4)*P(4]B) Probability of dependent events
25,4 %
70 69 161

After the first jersey 1s given away, 69 jerseys remain, and 24 of those jerseys are red.

So. the probability that the first and second jerseys given away are both red 1¢ or about 12%.

161




15 Apply the addition rule to situations IﬂYOlVIng events that are 7 t0 24 410 , 411
not mutually exclusive

7-6 Probability and the Addition Rule
CARDS Suppose you pull a card from a standard 52-card deck. Find the probability of each event.

7. Thecardisa 4. 8. The card is red.

9. The card is a face card. 10. The card is not a face card.
11. P(queen or heart) 12. P(jack or spade)
13. P(five or prime number) 14. P(ace or black)

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 ticket is drawn at random, what is the probability that the number drawn is a multiple of
Adorafactorof12?



7. The card 1s a 4.

10. The card is not a face card.

SOLUTION: SOLUTION:

There are 4 cards that are a 4. A face card is a jack, queen. or king. There are 12 face cards. So, there are 52 — 12 = 40 cards that are not face

cards.
So tt bability that the card is a 4 2oL bout 7.7% 40 _ 10
0 the probability that the card 1s a 415 75,7 = =37 0r abou . So the probability that the card is not face card is - = — = or about 76.9%.
8 The card is red 11. P(queen or heart)
SOLUTION:
SOLUTION:

These are not mutually exclusive events because a card can be a queen and also a heart.
There are 26 cards that are red.

There are 4 queens. There are 13 hearts. There is 1 queen that is also a heart.

26
So the probability that the card is red is —— 53 -5 o 50%. P(queen or heart) = P(queen) + P(heart) - P(queen and heart)
4 13 1
=—4+———
52 82 52
16 4
52 13

9. The card is a face card.

SOLUTION:

4
So, the probability that a card is a queen or a heart is — or about 31%.

13

A face card 1s a jack, queen. or king. There are 12 face cards.

So the probability that the card is face card is % = % or about 23.1%.




12. P(jack or spade)

SOLUTION:

These are not mummally exclusive events because a card can be a jack and also a spade.

There are 4 jacks. There are 13 spades. There is 1 jack that is also a spade.

P(jack or spade) = P(jack) + P(spade) — P(jack and spade)

4 131
=4t ———
5 5 50
L 0 o A
50 13

4
So, the probability that a card is a jack or a spade is 13 o about 31%.

13. P(five or prime number)
SOLUTION:
These are not mutually exclusive events because a card can be a five and also a prime number.

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

P(five or prime number) = P(five) + P(prime number) — P(five and prime number)

_4 164
52 52 52

16 4

BEVRGEE)

4
So. the probability that a card is a five or a prime number is 13 o about 31%.

14. P(ace or black)
SOLUTION:
These are not mutually exclusive 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.

P[ace or black) = P[ace) +P[black) — P(ace and black)

4 26 2
52 52 s
28 7
~ 5 "3

s . .
So. the probability that a card 1s an ace or black is 13 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 ticket is
drawn at random, what is the probability that the number drawn is a multiple of 4 or a factor of 127

SOLUTION:

The multiples of 4 are 4. 8. 12, 16, 20, 24, 28, 32. 36. 40. 44. 48, 52, 56. 60. 64, 68. 72. 76. and 80. So. there
are 20 multiples of 4.

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

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

There are 80 total numbers.
These are not mumally exclusive events because a number can be a multiple of 4 and also a factor of 12.

P(multiple of 4 or factor of 12) = P(multiple of 4) + P(factor of 12) — P(multiple of 4 and factor of 12)

20 6 2

= — -
80 80 80
24 3

b vl ¢ | e—

80 10




16. SCHOOL The Venn diagram shows the extracurricular activities enjoyed
by the senior class at Valley View High School.

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

c. If a student is randomly chosen, what is the probability that the
student participates in athletics or drama?

d. If a student is randomly chosen, what is the probability that the %
student participates in only drama and band? g

67

17. BOWLING Cindy’s bowling records indicate that for any frame, the probability that she will bowl

a strike is 30%, a spare 45%, and neither 25%. What is the probability that she will bowl either a
spare or a strike for any given frame?

18. SPORTS CARDS Dario 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?




Athletic
137

67

L A

a. How many students are in the senior class?
b. How many students participate m athletics?
. If a student is randomly chosen. what is the probability that the student participates in athletics or drama?

d If a shudent 1= randomly chosen. what is the probability that the student parficipates in onlv drama and band?

SOLUTION:
a. There are 38 + 30 + 51 + 4+ 10 + 8 + 137 + 67 = 345 students in the senior class.
b. There are 4 + 10 + 8 + 137 = 159 students that participate in athletics.

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

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

These are not noiually exchusive events because a siudent can participate tn athletics and also participate m drama.

Plathletics or drama) = Plathletics) + P(drama) = P(athletics and drama)
_ 159 B2 14

=345 T 345 345

2 227
345

227
345

So. the probability that a student participates is athletics or drama 1s or about 66%.

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

30
345
_ 2
T 23

P(only drama or band) =

2
So. the probability that a student participates 1s only drama or band 1s 73 o about 9%,




17. BOWLING Cindy’s bowhng records indicate that for any frame, the probability that she will bowl a strike 1s
30%. a spare 45%. and neither 25%. What 1s the probability that she will bowl either a spare or a strike for any
grven frame?

SOLUTION:

These are mutually exclusive events. because the Cindy cannot bowl a spare and a strike.

P(spare or strike) = P(spare) + P(strike)
=45% +30%
=T75%
So. the probability that Cindy will bowl a spare or a strike 1s 75% or e

18. SPORTS CARDS Dario owns 145 baseball cards. 102 football cards. and 48 basketball cards. What 1s the
probability that he randomly selects a baseball or a football card?

SOLUTION:

These are mutually exclusive events, because the Dario cannot select a baseball card and a football card.
There are a total of 145 + 102 + 48 = 295 cards.

P(baseball card or football card) = P(baseball card) + P(football card)

_ 145 102
295 295

247

295

247
So. the probability that he randomly selects a baseball or a football card 1s

203 or about 84%;.




19,

20.

21.

Apply the addition rule to situations |nYOIV|ng events that are 7 t0 24 410 , 411
not mutually exclusive

¥

SCHOLARSHIPS A review committee read 3000 application essays for one $5000 college

scholarship. Of the applications reviewed, 2865 essays were the required length, 2577 of the
applicants had the minimum required grade-point average, and 2486 had the required length
and minimum grade-point average. What is the probability that an application essay selected

B '-ﬁ'-:.ll": .',":f"\:t:'—'.'.l:'?.?:—:'.' _I_q_;"l.?____. - -.-"-F:".:;':-'TL: z_:.- _'." =TT ..... x _..q.l':.é._e. 1.."11:

at random will have the required length or the required gradepoint average?

PETS Ruby’s cat had 8 kittens. The litter included 2 orange females, 3 mixed-color females,
1 orange male, and 2 mixed-color males. Ruby wants to keep one kitten. What is the probability

that she randomly chooses a kitten that is female or orange?

SPORTS The table shows the age and number of participants in each

sport at a sporting complex. What is the probability that a player is 14 or
plays basketball?

Mason Sports Complex
Age | Soccer | Volleyball | Basketball




19. SCHOLARSHIPS A review committee read 3000 application essays for one $5000 college scholarship. Of the
applications reviewed, 2865 essays were the required length. 2577 of the applicants had the minimum required
grade-point average. and 2486 had the required length and nunumum grade-pomt average. What 1s the probability
that an application essay selected at random will have the required length or the required gradepomt average?

SOLUTION:

These are not mutually exclusive events because an application essay can have the required length and the required

grade point average.

P(length or grade point average) = P(length) + P(grade point average) — P(length and grade point average)

So. the probability that an application essay selected at random will hy

point average is

739
750

_ 2865 _ 2577 _ 2486
T 3000 3000 3000
_ 2956 739

3000 750

or about 98.5%.

20. PETS Ruby’s cat had 8 kittens. The litter included 2 orange females. 3 mixedeolor females, 1 orange male. and 2

mixed-color males. Ruby wants to keep one kitten. What 1s the probability that she randomly chooses a kitten that
15 female or orange?

SOLUTION:
These are not mutually exclusive events because a kitten can be female and orange.

There are 2 + 3 =5 female kittens. There are 2 + 1 = 3 orange kttens. There are 2 female kittens that are also
orange.

P(female or orange) = P(female) + P(orange) — P(female and orange)

5 3 2
-

8 8 8
=£m*i

8 4

3
So. the probability that she randomly chooses a kitten that 1s female or orange 1s 2 75%.




21. SPORTS The table shows the age and munber of participants m each sport at a sporting complex. What 1s the
probability that a plaver 15 14 or plays basketball?

14 28 36 42

15 30 26 33

16 35 41 20
SOLUTION:

These are not nmutually exclusive events because a plaver can be 14 and play basketball.

There are 28 + 36+ 42 = 106 players that are 14 There are 42 + 33 + 20 = 104 players that play basketball.
There are 42 plavers that are 14 and also play basketball

There are a total of 28 + 36 +42 + 30+ 26 + 33 + 35+ 41 + 20 = 300 players.

P(14 or basketball] = P(14) + P(basketball) — P{14 and baskethall)
L N 104 42
00 0 300 300

So, the probability that a plaver 15 14 or plays basketball 1s 56%.




Apply the addition rule to situations |nYOIV|ng events that are 7 t0 24 410 , 411
not mutually exclusive

bility and the Addition Rule

22. USE A MODEL Vicente and Kelly are designing a board game. They
decide that the game will use a pair of dice and the players will have to | 11 ! 121131415 _ 1.6 |
find the sum of the numbers rolled. Vicente and Kelly created the table 2 2.2 23| 29| 2.5 | Z6
shown to help determine probabhilities. Each player will roll the pair of 21 | 32| 3.3 35| 3.5 3.8 '
dice twice during that player’s turn.

414,243 |4,4)|45|4,6
a. What is the probability of rolling a pair or two numbers that have a £1/52 53!/54 5556
sum of seven? " ’ ’ , ’ .

6,1]|6,2| 6,3 | 6,4 65| §6

b. What is the probability of rolling two numbers whose sum is an even
number or not rolling a 2? Round to the nearest thousandth.

23. PARKS The table shows Parks and Recreation Department classes and
the number of participants ages 7-9. What is the probability that a
participant chosen at random is in drama or is an 8-year-old?

Age | Swimming | Drama

24, FLOWER GARDEN Erin is planning her summer garden. The table

shows the number of bulbs she has according to type and color of Fnianin SNERI | e

flower. If Erin randomly selects one of the bulbs, what is the Dahlia 5 2 E
probability that she selects a bulb for a yellow flower or a dahlia? Lily 3 1 2
Gladiolus 2 5 6
Iris 0 1 4




22. USE A MODEL Vicente and Kelly are designing a board game. They decide that the game will use a pair of

dice and the plavers will have to find the sum of the mumbers rolled. Vicente and Kellv created the table shown to

help determune probabilities. Each player will roll the par of dice twice dunng that player’'s tum.

nota 2.

Plsum is even or not a 2) = P{sum
1%

=—+
36
30
36

or

1.1 1,2 1.3 1.4 1.6

2k |3 =23 2,4 | 25 2.6

£ |32 ] 39 3.4 | 35 3.6

41 | 42 | 4.3 44 | 4.5 4.6

L |22 | 53 5.4 | 5.5 5.6

6.1 6.2 | 6,3 6.4 | 6.5 6.6
SOLUTION:

a. These events are mutially exchisive because two numbers cannot be a pair and a sum of seven.
There are 6 pairs. There are 6 munbers that have a sum of seven. There are 36 possible outcomes.

prair or sum of seven)= P[pair] + P(sum of seven)
& &
=—+
3o 36

|
50, the probability of rolling a pair or fwo mumbers that have a sum of seven 15 - or about (0.333.

3

b. These events are not nurually exclusive becanse two mumbers can have a sum that is an even mumber and also

There are 18 numbers that have a sum that is an even mumber. There are 25 mumbers where a 2 is not rolled. There
are 13 mmmbers that have a sum that is an even mmber and a 2 is not rolled.

is even) + Plnot a 2] — P(sum is even and not a 2)
25 13

36 36
3

f

50, probability of rolling two mumbers whose sum is an even mumber or not rolling a 2 is about 0.833.

23 PARKS The table shows Parks and Fecreation Department classes and the munber of participants ages 7-9.

What is the probability that a participant chosen at random is in drama or is an 8-year-old?

25

40 3

L

14
11

=
S

SOQLUTION:

These are not nurually exclhusive events because a participant can be 1n drama and an 8-yvear-old.

There are 35+ 21 + 44 = 100 participants in drama. There are 30 + 21 + 14 = 65 participants that are 8 years
old. There are 21 parficipants that are in drama and also are 8 vears old.

There are atotal of 40 + 35+ 25+ 30+ 21 + 14 + 20 + 44 + 11 = 240 participanfs.

P(drama or 8 years old) = P(drama) + P(8 vears old) — P(drama and § years old)

o [ 13D " ik - 21
240 © 240 240

144 11
240 " 60

5o, the probability that a participant chosen at random 15 in drama or is an 8-year-old is 0.6




24 FLOWER GARDEN FEnn 1s planning her sismmer garden. The table shows the mmmber of bulbs she has
accordng to type and color of flower. If Enn randomby selects one of the bulbs, what 15 the probability that she
selects a bulb for a vellow flower or a dahha?

e || e e | K o
Diahlia

5 4 3
Lity 3 1 2
Gladiolus 2 5 6
s 0 1 4
SOLUTION-

These are not mutually exclusive events because a bulb can be for a yellow flower and a dahlia.

Thereare 4+ 1+ 35+ 1=11 bulbs for yellow flowers. There are 5 +4 + 3 = 12 bulbs for dahhas. There are 4
bulbs that are for yellow flowers and also for dahhas.

There areatotal of 5 +4+3+3+1+24+24+5+6+0+1+4=36bulbs.

F{}r-e]lml.-' or dahlia) =Pli:.'el]crw] + Pldahlia) - Plyellow and dalilia)

_1 124
B 36 36

_19

T

So, the the probability that she selects a bulb for a yellow flower or a dahlia is about 52 8%




Recognize and explain the concepts of conditional probability
and independence in everyday situations

. CLUBS The Spanish Club is having a potluck lunch where each student brings in a cultural dish.
The 10 students randomly draw cards numbered with consecutive integers from 1 to 10.
Students who draw odd numbers will bring main dishes. Students who draw even numbers will

bring desserts. If Cynthia is bringing a dessert, what is the probability that she drew the number
10?7

. A card is randomly drawn from a standard deck of 52 cards. What is the probability that the card
is a king of diamonds, given that the card drawn is a king?

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

. 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 number?



1. CLUBS The Spanish Chib is having a pothuck hinch where each student brings in a culiural dish. The 10 students
randomly draw cards mumbered with consecufive integers from 1 to 10. Smdents who draw odd mumbers wall
bring main dishes. Smdents who draw even mumbers will bong desserts. If Cynithia 1s bainging a dessert, what is the
probability that she drew the number 107

SOLUTION:

Let P(A)=the probability that the number is even

Let P(4 and B)=the probability that the number is both 10 and even.
There are 10 available integers.

The sample space for event 4 contains 5 outcomes: (2, 4, 6, 8, 10}.

J |
Su.P(A}=ﬁ or 5.

The sample space for P4 and B) contains 1 outcome: {10}
l
So.P{AandE}=—m :

2. A card is randomly drawn from a standard deck of 52 cards. What 1s the probability that the card 1s a king of
diamonds, given that the card drawn 15 a king?

SOLUTION:

Let P[4} =the probability that the card is a kang.

Let P4 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 outcomes: {lang of hearts, king of diamonds, king of spades, king of
clubs}

4
Sa, P(d)= Sy o

13-

The sample space for P4 and B) contains 1 outcome: {king of diamonds} .
|

So. Pd and B) =75

A and B
P(BlA) = Fid wnlf) Formula for conditional probability
Pﬂﬂl.ﬂ=m Formula for conditional probabilit P

PU) imulia for o onal probabilin |
3 =22 Substitute
10 . 1 U DELELE.

:_l Subsitite ]_"l

e 3. GAME Ina game a spinner with the 7 colors of the rambow is spun. Find the probability that the color spun is i

blue, given the color is one of the three primary colors: red, yellow, or blue.
SOLUTION:

Let P{4) = the probability that the color spun is a primary color.
Let P(4 and B)=the probabulify that the color spun is blue.

There are 7 possible colors.
The sample space for event 4 contains 4 outcomes: fred. crange, yellow. green. blue, indigo. violet}
3
So. P(d)= -
The sample space for P4 and B) contains 1 outcome: {blue}.
I
S0, P4 and By = EE
Pﬁﬂl.zl']= W Formula for conditional probability
L
—i Substifute
= i YU DS UL,
T
=_’:|‘;_ Simplify.

given that the card picked is an odd muber?
SOLUTION:

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

Let P(4 and 5) = the probability that the number is odd and a multiple of three.
There are 15 possible mimbers.

The samiple space for event 4 contains 8 outcomes:{1, 3, 5.7, 9. 11, 13, 15}

8
So. P(4) =75
The sample space for P4 and B) contains 3 outcomes: {3. 9, 15}
3
Sa. P4 ?III.CI.E}=F.

P(A and B)

PiBla)= PO)

Formula for conditional probability

15
=E Substitute.
15

2 | e

Simplify.

= % or 159 4. Fifteen cards munbered 1-15 are placed in a hat. What is the probability that the card las a nultiple of 3 on it




Recognize and explain the concepts of conditional probability
and independence in everyday situations

Pt } i
L e et e et T b b o'

5. A blue marble is selected atrandﬂm from a bag of 3 red and 9 blue marbles and not replaced.
What is the probability that a second marble selected will be blue?

6. A dieis rolled. If the number rolled is less than 5, what is the probability that it is the number 27

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?

8. A spinner numbered 1 through 12 is spun. Find the probability that the number spunis an 11
given that the number spun was an odd number.

9. If two dice are rolled, what is the probability that the sum of the faces is 8, given that the first
die rolled is even?

10. PICNIC A school picnic offers students hamburgers, hot dogs, chips, and a drink.

a. At the picnic, 60% of the students order a hamburger and 48% of the students order a
hamburger and chips. What is the conditional probability that a student who orders a
hamburger also orders chips?

b. If 50% of the students ordered chips, are the events of ordering a hamburger and ordering
chips independent? Explain.

c. If 80% of the students who ordered a hot dog also ordered a drink and 35% of all the students
ordered a hot dog, find the probability that a student at the picnic orders a hot dog and
drink. Explain.




5. A blue marble 15 selected at random from a bag of 3 red and 9 blue marbles and not replaced. What 1s the
probability that a second marble selected will be blue?

SOLUTION:

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

O}
Since there are a total ulemaﬂ}lestI)begmwiﬂ},anwtﬁcharetﬂue:P[A)=Em v

R
Sinece the first marble was blue, now there are 3 red and 8 blue marbles m the sample spcace.P[B}=l—l. of about

T3%.
Another way to look at this: So, P(4 and B) = F
3 8 &
AT P(A and B)
P(BlA)= ﬁ
P(B|A) =W Fermula for conditional probahilit 1
¥ e
il Substitute. _4__
= 6
4
= _3._ Sirnlifs = l
= 4

6. A die is rolled. If the oumber rolled is less than 5. what is the probability that it is the number 27

SOLUTION:

Let P{4)=the probability that the mumber is less than 5.

Let P{4 and )= the probability that the mumber is less than 5 and 2.
There are § possible mumbers.

The sample space for event 4 contains 4 outcomes: {1, 2. 3. 4}

4
So. P(4)=

The sample space ﬁf[ P(4 and B) contamns 1 outcome: {2},

Formula for conditional E"I'll!"-ill"llll_'-

SOLUTION:
Let P(4)=the probability that the first die rolled is odd.
There are 36 possible combmations of dice rolls.

3).3.4). (3.5). (3.6). (5. 1). (5.2). (5.3). (5. 4. (5. 5). 5. 6)}-

|
So. P(d)= 36 2

The sample space for M4 and B) contains 2 outcomes: {(1. 3). (3. 1)}.
So.P(AaﬂdB}=%=—l

18 -
Pid B
Pal = %}:J Formula for conditional probability
18
=T Subsutute.
2
I
= ry Simplify.

i 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?

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

The sample space for event 4 contains 18 outcomes:{(1. 1), (1. 2). (1. 3). (L. 4. (L. 3). (L. 6). (3. 1). (3. 2). (3.

5. A spinner mumbered 1 through 12 is spun Find the probabality that the mumber spun is an 11 given that the number

spun was an odd mumber.

SOLUTION:

Let P(A4)=the probability that the sumber spun is odd.

Let P(A and B) = the probability that the numiber spun is odd and 11.

There are 12 possible mumbers.
The sample space for event 4 confains 6 outcomes: {1, 3.5, 7.9 11}

i
S0, P4y =77
The sample space for P4 and B) contams 1 outcome: {11}
|
So. P4 and B) = 17

PlA and B)

PRl = PUL) Formula for conditional probability

1L
12 l

= sl Dsie.
_ﬁ._ 1DsLIL
12
[ . .

=— Simplify.
6

5o. the probability of spinning a muviber that 15 11 given that it 1s an odd munbers is about 17%.




9. If two dice are rolled. what is the probability that the sum of the faces is 8. given that the first die rolled is even?

SOLUTION:

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

Let P(4 and B) = the probability that the first die rolled 1s even and the sum of the faces 1s 8.

There are 36 possible combinations of dice rolls.

The sample space for event A contains 18 outcomes: {(2. 1), (2. 2). (2. 3), (2. 4). (2. 5). (2. 6), (4. 1). (4. 2). (4,

3). (4. 4). (4. 5). {4.16]. (6. 1), (6. 2). (6, 3), (6. 4), (6, 5). (6. 6)}.

So, P(4)= 36 2

The sample space for P(4 and B) contains 3 outcomes: {(2. 6). (4. 4). (6. 2)}.
So. P(4 and B)= =

12°
P[BIA)= %}‘ Formula for conditional probability
o
12
= T Substitute.
B
|
= & Simphity.

10. PICNIC A school pienie offers students hamburgers. hot dogs. chips. and a drink.

a. At the picnic. 60% of the students order a hamburger and 48% of the students order a hamburger and chips.
What 1s the conditional probability that a student who orders a hamburger also orders chips?

b. If 50% of the students ordered chips. are the events of ordering a hamburger and ordering chips independent?

Explain.

¢. If 80% of the students who ordered a hot dog also ordered a drink and 35% of all the students ordered a hot
dog. find the probability that a student at the picnic orders a hot dog and drink. Explain.

SOLUTION:

Let P(A) = the probability that student orders a hamburger.
Let P(4 and B) = the probability that student orders a hamburger and chips.

So. P(4)=60% or %

12
The sample space for P(4 and B) =48% or 5

P(A and B)

PBIAY=—73"5

Formula for conditional probability

12
2

= Tﬁ Substitute.
5




Use substitution to solve each system of equations.

1. 2x-y =9 2. 2x—-y=7
X+ 3y=-6 bx -3y =14
4. 3x+y=7 5. 4x =

6
4

Nl‘ti“:

dx + 2y =16 2Xx

3. 2x+y=5
3x—-3y=3

6. 2x+y=28
3x+§y=12



x—y=9
Txtdy=—6

SOLUTION:

Because the coefficient of x m Equation 2 15 1. solve for x in that equation.

x+3y=-58
r==3y=6

Equation 2

Subtract 3v from each side.

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

x=y=9 Equation |
A —-3y—8)—y=9

—fy=12-y=4

a=—3r—0

Distmbutive Property

-Ty—12=9 simplify.
—-Ty=2] Add 12 to each side.
y=-=3 Divide each side by — 7.

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

y+3y==6 Eqguation 2
x4} (=3)m=6 p=-3
y=0==f ."u!'.l|ll|1|_'r

x=3 Add

The solution is (3, -3).

2;

x—y=7
iy —3v=14

SOLUTION:

Becanse the coefficient of v in Equation 1 is—1. solve for y in that equation

r=yp=7 Equation |
—y==320x+7 Subiract 2v from ench side
y=x-7 Divide each side by — 1.

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

Equation 2

bx=3r=14
Gr—3(Ir—-7)=14
Gr=Hx+21=14

2l=14

p=2x—17
Distributive Property

Frlse

This system has no solution because 21 = 14 1= not true.

x+y=5
T Ix—3y=3

SOLUTION:
Because the coefficient of y in Equation 1 1s 1, solve for 3 m that equation.

2x+y=3
y==2x+5

Equation |

Subtract 2y from each side.

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

Ix=3=3 Equation2
Ir—3—-2x+5)=3 py==2r+5
x+br—15=3 Distributive Property
Ox=15=3 Simplify.
9x=18 Add |5 toeachside.
x=2 Dhvide each sude by 9

Substitute the value of x nto one of the oniginal equations to solve for 3.

2x+y=3 Equation |
202} +y=58 x=1
d+y=5  Multiply.

Subtract.

=1

The solution s (2. 1).




4

Ix+r=7
4y +2r=16

SOLUTION:

Because the coefficient of y m Equation 1 1s 1. solve for p i that equation.

I+y=T
y==3x47

Equation |

Subtract 3x from each side.

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

dy+2y=16
Ax+2A—Ix+TI=16 =
dr—tx+14=16

Equation 2
& |

Dhstmbutive Properly

=2x+14=16  Simplify.
=2x=2 Subtract 14 from each side.
x=—1 Divide cach side by —2.

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

x+y=7 Equation |
W-=-1)+y=7 v=—]
=3+y=7 Multiply.
y=10 wild.

The solution is (~1. 10).

3

dx=y=6

: Moo
ZI—T--'J-

SOLUTION:

Because the coefficient of v in Equation 1 15 -1, solve for y in that equation.

dy—y=6 Equation |
—y==4x+6 Subtruct 4v [rom each side.
y=dx =6 Divide each side by = 1.

Substifute the expression Substitute for y. Then solve for x.

W
11'—‘? =4 Eqguation 2
dr—6
2= =4 y=4x—6
2
2x—{2x—3)=4 Simphily [Faction.
22 —2x+3=4 Distributive Property
3=4 False

This system has no solution becanse 3=4 is not tue.

dedy=8

3
i Ixt—yp=12

SOLUTION:

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

2x+yp=§
y==2x4+8

Equation |

Subtract 2y from each side.
Substitute the expression. Substitute for y. Then solve for x.

3x+ %_1.’ =12 Egquation2

11.'+%{—24'+E]=|2 p= —2y+§

Jr=3x+12=12
12=12

Distribunve Property

True

This system has infinitely many solutions because 12=12 is e




Solve each system of équatiuns.

1. 2x+3y—2z=0
x—2y—4z=14
3x+y—-8z=17

4, 3s—t—-u=5
3s+2t—u=11
bs—3t+2u=-12

7. 2a+c=-10
b—c=15
a—2b+c=-5

10. f+4g-h=1
3f—g+8h=0
f+4g-h=10

11.

.2p—q+4r=11

p+2g—-6r=-11
3p—2qg-10r=11

 2x—4y—-z=10

dx -8y —2z2=16
3x+y+z=12

. X+y+z=3

13x+2z2=2
—-x—5z=-5

—2c=—6
20+3b—-c=-2
a+2b+3c=9

12,

.a—2b+c=8

20+b—-c=0
3ga-6b+3c=24

p—6g+4r=2
2p+4qg—-8r=16
p—29=5

. 2Mm+5n+2p=6

S5Sm-7n=-29
p=1

3X—=2y+2z2=-2
X+by—2z=-2
x+2y=0




I

x=v—4z=14
I+y-8=17

SOLUTION:
Select two of the equations and eliminate one of the vanables. Multiply Equation 2 by —2 to elimmate x.
s—dy—d-= 14 Eipuaitiom 2
=2x=2v=42)=(=2)14 Multiply each side by =2,
=i+ dy+Bz= =28 Multiply

Add Equations 1 and 2 to elimanate x_

x+dy-zmi)
=2x+dp+Bz==-20 Equatim 2
Tv+Tz==28 Add the equntions,

Fijuniion |

Multiply Equation 2 by —3 to eliminate x.

x=2y-4z= |4 Epuatitn 2
=Ax=2y=4z)=(=314  Muoliply coch slde by =3
=lr+bw+ | 2o=—42 luliply

Add Equations 2 and 3 to eliminate x

—dx+ap+12:=-43 [guation 2
Ix+y-Re=17
Te+4=m=25 Al the equutions,

Lajusation 3

Add reduced equations to eliminate y.
Tv+Tem =38  Reduced Equation | Ty+72=—38  Reduced Equation |
Tp+dr==15% Reduced Equation 2 Ty+7(—1)==28 Substitution
Jo=-3 Subtract the second equation Iv-7=-28 Muliply.
=] Divide ench side by 3 ymegi - Add T 1o eadside:
e y==3 Divide each side by 7
Use substitafion to solve for v, e ey o

Ze4+¥y—z=0 Fquation |
2re Y =3)=(=1)=0 Substitution
=9+ 1=0 Multiplv.
Ix—R=0 Himplily.
2x=8 Addd ¥ 1o each side

The ordered triple is (4. -3, —1).

=4 [hvide each side by 2,

2

2p=g+d4r=1]
ptilg=trm=|]]|
Ip=24-10r=1]

SOLUTION:

Select two of the equations and elimimate one of the vanables. Multply Equation 2 by —2 to eliminate p.

p+2y—ar=—|1

=dp+ldg=0r)m=2(=11}) Multiply cach side by negative

“p—dg+12r=22 Multiply.

Add Equations 1 and 2 to eliminate p.

Jp—g+dr=11  Fyoation |
=2p=dg+12r=212 Eguaton 2

=S5+ 16rm33 Al the equations,

Multiply Equation 2 by —3 to eliminate p.

prlg—tr=—|| Beuation 2
=dp+2g=6r)=(-H=11 Multiply each side hy -
=Ip—fg+I18r=133 Multiply,

Add Equations 2 and 3 to elimmnate x_

Edquation 2

=3p=dg+ 8= Fyuation 2
Ip=2g=10r=11 Equation 3
—Hg+8r=44

Add the equations.

Multiply Reduced Equation 2 by —2.

—Rg+Br=44 Reduced Equation 2
= =Ry +HRry= (=244  Multiply cach side by
g = Lo = —RE Multiply,
Add reduced equations to elimmate r-
=Sg+ 16r=33 Reduced Equation |

iog =16r==88F Redoced Equation 2
lg=-55 Addthe equations
- =5 Davide ench side by 11,

Use substfufion to solve for r.

—Sg+16r=33 Reduced Equation 1
=5{=3)+ 16r-=33 Substituiion
23+ 16r=33 Multuply.

lar=8 Subtract 25 from each side.

J’=L Divide each gide by 16,
2 =
Use substitufion to solve for p.
p+lig—tr=- Equntion 2

pri- 5]--6{ ]—-]I Substitanion

=10=3==11 Multiply.
=13==11 Simplify.
p=2 Add |3 1o cach side.

Themdﬁednipk'mgl -s.il_

4



3.

a=2h+pr=§
ath=r=0
Ia—65+3c=24

SOLUTION:
Select two of the equations and eliminate cne of the vanables. Multiply Equation 1 by -3 and add the equations to
elimirete y.
a—3b+e=§ Eguation
=HNag=2h+e)==HE) Multiply each side by —3
=la+b6h=3p = =24 Multiply,

Add Equations 1 and 3 to elimmate o

=Y +bh=1om =24  TFguntion
Ja+6b+3c=24 Equation 3
(=1 Add the equotions

The equation 0 =0 is always tue. This mdicates that the first and third equations represent the same plane.

Check the third plane. Add Equation 1 and 2 to elimimate ¢

a—2h+c=8 Equation |
2a+bh=c=0 Equatipn 2
Ja=b=8 Addthe cquanons,

The planes intersect n a lme. because the resultant equation is m two vanables. So. there are an mfinite mmber of
sohifions.

4

3.‘!’“;“‘]!’:5
+i=u=11
=3 +2um=|2

SOLUTION:
Select two of the equations and ehmmate one of the vanables.

Subftract Equation 2 from Equation 1 to elimmate 5.

].{-J"'ulllﬁ |"-.||I.||i|'-l. |
Jaedr=ny=1] Eguiticm 2
===  Subtrict (he equations,

i=2 Divide each side by <3,

Multiply Equation 2 by 2 to eliminate 1.

Is+di-u=1] Equation 2
23+ Zp=wy=(201  Multiply ench gide by 2
Gy 44y =2y m32 Multiply
Add Equations 2 and 3 to elmumate
g +dt =Jpm3d Equation 2
He=3t+2u==12 Eguatwon 3
12¢41t=10 Add the eguations
Uze substitation to solve for 1.
[2e+i= 10 Reduced Egquation 2
25 +2= |0 Subsiilutien
I2s =8 Subtraict 2 from each side.
B 2 . .
s=——=— Divide each side by 12
12 3 = :
Use substitution to solve for u.
—t—u=% Equation |

2
3I?1_1—“=5 Substitution

2=21=-u=35 Multiply,
=5 Subrnet

w=—5 Divide cach side by — 1.

I
'Iheordu‘e-dmplelsi?1 2, '51.



di=qy=z= [0
Jode=By=22=16
Irty+z=12

SOLUTION:
Select two of the equations and eliminate ene of the vanables. Multiply Equation 1 by —2 and add the equations to
elnminate x .

x—dy—-z=10 Equation |
=22x=dy=z)1==2010%} Multiply euch side by
iy b 2w =) Multiply
Add Equations 1 and 2 to elmumate x.
=4y + 8y +2== =20 Fyuation |
dy=-8y=-22=16 Equation 2
fl=-4 Addd the ggquations

The equation 0 =—4 1s false. This indicates that the first and second equations have no solubion. Since the first two
equations have no solution, that implies there can be no solution for all three planes.

peby+dpm]
6. 2p+dg=Hr=1h
p—2g=5

SOLUTION:
Select two of the equations and eliminate one of the vanables. Multiply Equation 1 by 2 and add to Equation 2 o
elimirate r.

pbegtdr=1 Equition |
Ap =G +4r)=2(2)  Multiply cach side hy 2.
n=12g+8r=4 Multiply
p—12g+8r=4 Equation
2ptdg=8r=16 Lguailon 2

dpr =Ry =20 Adkd the equitions

p=lg=5§ Eyqumtion 1
=4(p=24y==4(5) Multiply each side by =4
""Iﬂ"‘l' Hﬂ"*":u Multiply

Add Equation 3 and Feduced Equation 1 o elmunate p.

=4p+ By = =20 Fguation
dp = By =20
=1 Aulal the equationg

Feduced Eguation |

The equation =0 15 always . This mdicates that Equation 3 and Pleduced Equation 1 represent the same plane.

The planes intersect m a line, becanse the resaltant aquation from Foquatons 1 and 2 is in two varables. So. there
are an infinite number of solufions.




Qa+e= =10
h=¢=15
a-2b+c=—3

SOLUTION:
Select two of the equations and elinnnate one of the vanables. Add Equation 1 and 2 fo elimnate ¢

2a+0h+c= =0 Toguation |

a+h=c=15 Equation 2
Jon+he=5 Add the equations
Add Equation 2 and 3 to eliminate ¢.

Oap+h=p= |5 Egusion 2
a=2+e==5  Equition 3

a=h=10  Add the equations,

Add reduced equations to elimmate b.

2a+h=3 Reduced Eoumion |

a=h=10 Redueel Equation 2
Ja=15  Adil the equations,
=5 IMvide ench side by 3,

Use substfufion to solve for b.

ag=bHm ) Reduced Eguaiion 2
S=h=10 Substimtion

—-h=5 Subtract 5 from each side
b==5  DDivide each zide by =1,
Use substfuwtion to solve for ¢.
h—pr=|5§ Equation 2
=f=g=]3 Substinion
- = M) N S o ench side

The ordered triple is (5, -3, —20).

hydzm3

g llx+dse=]

—x—8z=—5

SOLUTION:
Select two of the equations and elmunate one of the vanables. Mulaply Equation 3 by 13 to elmunate x.

—y=frm =5 Eouention
[H=x=52)=13[{=5) Muluply each side hy 13
=lix—65z=-n5 Multiply,

Add Equations 2 and 3 to elmumate x

13x+2:-m2 Equation 2
=llx=082==065 FEquntion 3
-63z=m =83 Add the equations

2= Divide each side by =63
Use substitotion to solve for x.
—r—Sr=-5 |I.|II.:1I:.I.1n L1

=x=5(11==5 Substilution
—x—5=-5 Multiply,

=x=1{} Add 5 to each side
x=i Divide cach side by — 1.
Use substifution to solve for y.

¥+y+z=3 Eguation |
O+y+1=3  Substitution
y+1=3  Simplify
y=2 Subtract | from each side

The ordered trple 1s (0, 2_1).




2nm+Sn+dp=h
9 Sm = Tn=-29

p=1

SOLUTION:

Select two of the equations and eliminate one of the vanables. Substitute the value of p nto Equation 1 to elimmate

i

dn4Sn+dp=6 Fguation |
2m*3n+21)=6  Substitute | for p,
2m+Sn+2=6  Multiply
2m+Sn=4  Subirnct 2 from each slde

Multiply Equation 2 by 2.
S =T = =21 |'.||:.|I'|||| 2
25m=Tn}=2=29 Multiply by 2

[ — 14 = -58 Mulliply.

Multiply Reduced Equation 1 by 5.

2m+Sn=4 Reduced Eguation |
=5(2m+Sn)y==5d4) Multiply by
=1lm =25n==20 Muleiply.

Add Equation 2 and Reduced Equation 1 fo elmuinate m.

Im = ldn= =58 Fountion 2
=10m=25n==20 Nedoced Equation |
—¥n==T8 Add the cquations.

=2 Divide each side by =39,

Use substitution to solve for m.

Sm—Te=-29 [Equation 2
Sm=T{2)==29 Substitution
Sm—14=-29 Multiply.
Sm=-=15 Add 14 1o cach side.

m==3  Divideeach side by 5,

The ardered triple is (=3, 2. 1.

Sf+de=h=|
10. 3f=g+8i=0
f+dg—h=10

SOLUTION:
Select two of the equations and eliminate one of the vanables. Multiply Equation 1 by —1 and add the equations to
elminate f.

fedg—h=] Equation |
=l{f+dg=hy=~1(117 Multiply each side by - 1,
-Jr'_ql,‘.-.”,--l Muinply,
Add Equations 1 and 3 to elimumate f-

=f=dg+hm =1 Fyuuion |
frde=h=10 Eguation 3
=9 Al the equations,

The equation § =9 15 false. This idicates that the first and third equatons have no solubon. Since these two
eguations have no solotion, that implies there can be no sohution for all tree planes.




=2pm=f
11, 2a+dbh=c==1
a+2b+3r=0

Jx=dy+lz m =]
12, x+by-22==1
xtly =0

SOLUTION:
Solve Equation 1 for ¢.

=3r=—§ [Equation |

c=3 Divide each side by — 1.

Multiply Equation 3 by —2.

a4 2h+Ipmb Fupusitiom 3
~a+2b+3c)==29) Multiply by -2
—la—-4h—te=-18 Multiply

Add Equation 2 and 3 to eliminate a.

p+3h—pm=2 Fqantion 2
=2a=4b=bc==I8 Lguaton ¥

=h=Te==20 Add the eguotions,

Use substitution to solve for b.

—h=Te==-20 Reduced |_;|u'.1|'ul1| |
=b=7{3==20 Substimtion
=5—=21=-20 Multiply.
-h=] Add 21 1o each side,

h=-1 [vide each side |‘}r =1L

Use substitution to solve for a.

a+2b+3c=9% Equation 3
a*2(=1)+3(3)=9 Substitution
a—2+9=9  Multaply,
a+ 7= Simplify.

a=2 Subtract 7 from each side.

The ordered miple is (2. 1. 3).

SOLUTION:
Select two of the equations and eliminate one of the vanables. Add Equations 1 and 2 to elimmate =.

=2y +2zm-2  [Equntion |
x+bp=22==2 Equation 2
4r+dr==4  Add the equations

Multiphy equation 3 by —4.
y+he=( Faquation 3
=d{x+21)==4H0)  Multiply cach side by =4,
—dy—Er =1 Multaplv.

Add reduced Equation 1 and Equation 3 to find .

4.1.'+4J..'== —4 Reduced |':'.|||.:|IE'.||| |
=4y =Hpy =1} Fguation 3
—dy= =4 Add the aquntions,

y=| Rivide ench side by =4,
Use substitation to solve for x.
x4dy= ) Egquation 3

a+2h=0 Substitut o
r+l=10 Multiply.

x==21  Sublret 2 from esch side

Use substitution to solve for 2.

x+y—2r=-2 [Fquation2
=24+6(1)=22==21 Buhstitution
—2+6-2z=-2 Multiply
4-2z=-3  Add -2 aml 6.
-2z==—6 Subtract 4 from each side.

=3 [Mvide ench side by — 2.

The ordered mple is (2. 1. 3).




"1-1 Graphing Quadratic Functions

Example 1
Graph each function. Then state the domain and range.
1. f(x)=x*+6x+8 2. fl[x)=—x*—2x+2 3. f[x) =2x*—-4x+3

4. f(x)=-2x° 5. flx) =x*—4x+ 4 6. f(x) =x*—6x+8



For_f{x}=xl-'rﬁx+ E,a=1 b=46 and ¢ = 8. ¢ 15 the y-intercept. so the y-intercept is 8.

Find the axis of symmetry.
T =—E Equustion of the axis of symmetry.
= 6 a=1 h=4§%
2{1)
=g Simplify

The equation of the amis of symmetry is x =-3, so the x-coordinate of the vertex 15 —3. Because a = (. the vertex
15 3 MM

e

(5r+6(-5)+8

-4 (AP +6-4)+8 0
-3 =3P+ 6-3)+ 8 -1
-2 =27+ 6-2)+8 0
-1 —1F+6-1)+8 3

41 w0

6220 2 4 6x

{_. 3, ._'.]' [N '
Analyze the graph.

The parabola extends to positive and negative infimity, so the domain 15 all real mmnbers. The ranze1s {y |y =—1}.

Forfli}=-x"—2x+2 a=-1.b=-2 and ¢ =2 c is the y-intercept, so the y-intercept is 2.

Find the axis of symmetry.
= —% Equation of the axis of symmetry.
- =2 g=—1,h=-2
2A-=1)
=—] Smmplify

The equation of the axs of symmetry 1s ¥ =—1, so the xcoordinate of the vertex 15 —1. Because g = 0, the vertex
15 3 maxmmm

Graph the fimction.
e e
=31 -2-3)+2
-2 P2 +2
-1 ~-1P-21)+2
0 —0P =200 +2
1 —1P-21)+2 -1

SN LT I O]

gl

bl

(1,3)2

“5—6-4f20|\Z 4 6 Bx

A
[\

LR

The parabela extends to positive and negattve mfimity. so the domain s all real mumbers. The range s {y | p = 3}




For flx)=2x"—4x+3,a=2.b=—4 and ¢ =3 c1s the y-intercept, so the y-intercept is 3.

Find the axis of symmetry.
T = —E Eguation of The axis of symmelry
— _4 o R PO
2(2) h
=| Simplifv.

The equation of the ax3s of symmetry 1s x = 1. so the x-coordmate of the vertex 1s 1. Because a = (), the vertex 15 a

i

Graph the fimetion.

e e
= | H-1P-d-1+3
0 2007 - 4{:1;. +3 3
1 2A1P-4(1)+3 1
2 222 -4(2)+3 3
3 3P -4(3)+3 9
0 4
2z
Z
T®6d70| 2 46 8x

Y

The parabola extends to posiive and negative mfinity. so the donvaim 1 all real mumbers: The range s {y | p = 1}.

For flx)=—2x, a=-2, b=0, and ¢ = 0. ¢ is the y-intercept, so the y-intercept is 0.

Find the axis of symmetry.
I= —% Equation of the axis of symmetry
= - ﬂ = =2 h={}
A-2)
=1{) simplify

The equation of the axis of symmetry 1s x =0, so the x-coordinate of the vertex 15 0. Because a = 0, the vertex is a
mEnmm

Graph the fimction.
T
=272
f 1P =)

0 —2(0y° 0
1 1P 2
2 22 -8
TII T

X

The parabola extends to posiave and negative mifinity, so the domeain is all real mumbers. The range 15 {y |y = 0}.



S ) =xi-dr+4
SOLUTION:

Fﬂrj{;‘r}=xl—4-x +4. a=1 b=-4 and ¢ =4 cisthe y-intercept, so the y-mtercept 15 4.

Find the axs of symmetry.
x= —% Equation of the axis ol symmetry.
-4
P =], hk=-4
201
=32 Sumplify

The equation of the axis of symmetry is x =2, so the x-coordinate of the vertex 1s 2. Because 4 = (, the vertex 1s a
2

Graph the fimction.
e L
0 (m? 40)+4
1 1P-41+4 1
2 QP-4 +4 1]
3 (37-403)+4 1
4 @r—4d+4 4

6. fx)=x"—fx+8
SOLUTION:

Forfix)=x"—6éx+8 a=1b=—6 and c= 4. ¢is the y-intercept. so the y-intercept is 8.

Find the axs of symrmetry.
T = s Equation of the axis of symmetry,
0
a=| h=—t
“ ) S
=3 Sumpify,

The equation of the axis of symmetry is x = 3. so the x-coordinate of the vertex 15 3. Because a = (), the vertex is a
i

Graph the fimction

Amalyze the graph.
The parabola extends to posiive and negative mfimty, so the domain 13 all real mumbers. The range 15 {y [y = 0}

ﬂf—ﬂu+s
2 (22-6(+8 0
3 (3)°-6(3)+8 -1
4 @) - 6(d)+8 0
5 (51F-6(5)+8 3

'y

Analyze the graph.
The parabola extends to posiive and negative mfimty, so the donzain iz all real munbers. The range 1z {y |y = -1}




Solve each equation by factoring. Check your solution.
1. 6x°—2x=0 2. x*=7x 3. 20x* = —25x

4. x>’ +x-30=0 5. x>+ 14x+33=0 6. x>—3x=10



16t —2v =0
SOLUTION: 4 x2+x-30=0
1 , SOLUTION:
=2y =) Orrigimal equation
2x(dx) =21} =0 Facior the GCF. 5 _ _
2x(3x-1)=0 Distributive Property x“+x=30=0 Original equation
x=0oriz—-1=1) Zero Product Property {(x+6){x—5)=0 Factor the rmomal.
x=0 = Iy x+6=0o0rx=5=0 Zero Product Property
3 x==6 x=5 Bolve.
2=
2 x2=7Tx 5y + 14 +33=0
SOLUTION:
SOLUTION:
=Ty Original eguation . _ _
F=Trm( Subtract Tr from each side. x4+ 14x+33=0 Original equation
KO)-x()=0  Factor the GCF (c+11)x+3)=0  Factor the rinomidl.
v(x—T)=0  Distributive Property x+1ll=0orx+3=0 Zero Product Property
a=lorx=T=0 Zero Product Property x==1I x==3 Solve.
x=0 x=7 Solve.
2_3y=
3. 20x2 =—25x 6.x"-3x=10
SOLUTION: SOLUTION:
205? = —25x Onmnal eguation _rE =3r=10 Orginal eguation
205"+ 25 =10 Add 25x to each side. r=3x—-10=0 Subtract 10 from cach side.
Sxl4x)+ 5x(5)=0 Factor the GCF. - ; :
W)+ 405) m, g [x=3Nxr+21=0 Factor the trinomial.
Su(dx+5)=0 Distributive Property ‘e — -
Sx=0ordx+5=0 Zero Product Property x=3=0orx+2=0 £T0 Froduct Froperty
5 x=5 x==2 Solve,
=10 .'|'=—?T Solve,




Describe relationships between central and circumscribed angles,
21 . . 19 to 26
and use those relationships to solve problems

19. If m£BDC = 12x° and m4A = (4x + 4)°, 20. If m£QPS= (15x + 8)° and m4R = (10x - 3)°,
find m£A. find m4R.
B

Example 6
Each polygon is circumscribed about a circle. Find the perimeter of each polygon.

21. 22. 23.
1
13 '
® 6
e 2
17 10




19. Um£BDC=12x"andm LA =(4x +4)°. find m £ A.

B
%

&
&

SOLUTION:

Because BAand CA are tangent to cirele D, m £LBDC and £ .4 are supplementary.

msBDC+mz4=180
12x+4x +4=180

l6x+4=180
lox=176
x=11

Definition of supplementary angles
Substitution

Simplify,

Subtract 4 from each side.

Divide each side by 16.

So.mZA=4(11) + 4 or 48°.

Q
&

%
S

SOLUTION:

mZOPS+mZR =180
15x +8+10x =3 =180

25x+5=180
25x=175
x=7

20 m LOPS=(15x +8) and m LR = (10x — 3)°. find m £R.

Because ORand SR are tangent to cucle P, m £ OPS and £ R are supplementary.

Definition of supplementary angles
Substitution

Simplify.

Subtract 5 from each side.

Divide each side by 25.

So.mZR=10(7)—3 or 67°.




13 1
3
¢ 6
2
17 10 SOLUTION:
SOLUTION:
Perimeter = 2(3) + 2(1) + 2(2) + 2(6) =6 + 2 + 4+ 12 =24

Perimeter = 2(17) + 2(10) + 2(13) =34+ 20 + 26 = 80-

23,

SOLUTION:

Perimeter =2(2) + 2(4) + 2(6) =4+ 8§ + 12 =24



Describe relationships between central and circumscribed
angles, and use those relationships to solve 19 to 26

problems

Each polygon is circumscribed about a circle. Find the value of x. Then find the perimeter of each

polygon.
24, 29 26.




24

N

26

V.

18 14

SOLUTION:

x=26-18.0r8&
Perimeter = 2(8) + 2(14) + 2(18)= 16+ 28+ 36 =80

26.

X+ 2

SOLUTION:

x+2=8,50x=6
Perimeter = 2(8) + 2(5) + 2(4) + 2(9) = 52

2X 8
A
8
® 16
SOLUTION:

2x=8.s0x=4
Permmeter = 8(8) = 64




functions given symbolically, in tables, and
in graphs

= Find and interpret the average rate of change of quadratic

Determine the average rate of change of f(x) over the specified interval.
13. f(x) = x> — 10x + 5; interval [-4, 4] 14. f(x) = 2x* + 4x — 6; interval [-3, 3]

15. f(x) = 3x* — 3x + 1; interval [-5, 5] 16. f(x) = 4x* + x + 3; interval [-2, 2]

17. f(x) = 2x* — 11; interval [-3, 3] 18. f(x) = -2x*+ 8x + 7; interval [-4, 4]



15. fix) = 3x% = 3x + 1 interval [-5, 5]

14. fix) = 2x2 + 4x — 6 interval [-3. 3]

13. fix) =x2— 10x + 5: interval [4. 4]

SOLUTION:

f&) ==

The average rate of change is equal to 4 (1)

First find f{4) and f{—4).
[4)=4)y - 104)+50r — 19

f(=4)=(-47=10(-4)+50r 61

Then substitute to find the average rate of change.

S -f(=4 _—-19-61 _

4-(-4) 4—(—4)

-10

SOLUTION:

The average rate of change 1s equal to

3-(-3)
First find £(3) and f{—3).
f(3)=2(3°+4(3)—6 or24

A=3)=2(=3P+4(=3)-60r0

Then substitute to find the average rate of change.

fO=f=3) _ 24-0 _,
3I—(=3) d=(=3)

JB3)-f(-3) |

SOLUTION:

JB)—=3)
5=(=-35) °

The average rate of change 1s equal to

First find /(5) and f{-5).

f(5)=3(5-3(5)+ 1 or 6l
f(=35)=3(=5)°=3(=5)+10r91

Then substitute to find the average rate of change.

fO-f-5) _61-91 _ .
5—(—5) S5—(=5

The average rate of change of the function over the interval [-5, 5] 1s 3.

The average rate of change of the function over the mterval [-3. 3] is 4.

The average rate of change of the function over the interval [—4., 4] is—10.




17.

16. fix) = 4x? + x + 3; interval [-2, 2]

SOLUTION:

J2)—f(-2)

The average rate of change is equal to 2-(=2)

First find £(2) and f{-2).

f(2)=4(2y*+(2)+3 or21
=2)=4(-2)*+(-2)+3or 17

Then substitute to find the average rate of change.

Ax)=2x2—11: interval [-3. 3]
SOLUTION:

3)—f(-3
The average rate of change is equal to %:113_]]

First find £(3) and f{—3).
f(3)=2(3-11or7

fA=3)=2(-3P-1lor7

Then substitute to find the average rate of change.

SO-A=3 __1-7__,
3—(-3) 3-(-3)

The average rate of change of the function over the interval [-3, 3] is 0.

18. fix) =—2x2 + 8x + 7; interval [4. 4]

SOLUTION:

S —-(-4)

The average rate of change 1s equal to 4—(-4)

First find f4) and f{—4).

@)= -2047+84)+7or7
S(=4)=-2(—4+8(—4)+ 7 or —57

Then substitute to find the average rate of change.

SB-f(=4) _ T=(=57) _

4—(-4) a—(—4 °

The average rate of change of the fumction over the interval [4. 4] 1s 8.

fQ-f-2) _ 21-17 _,
2—(=2) 2=(-2)

The average rate of change of the function over the interval [-2.

2] s 1.




Determine the average rate of change of f{x) over the specified interval.
19. interval [-3,3] J fix) 20. interval [-4,4] | fixy 21 interval [-2,2] | fix)

-3 0 -4 =27 -2 =3
—2 | 3 —2 | =3 -1 | =3
-1 -4 0 5 0o -1
0 -3 2 =3 1 3
1 0 4 27 2
) 5
3 | 12
22. interval [-5,5] | fx) 23. interval [-3,3] l fixy 24 interval [-2, 2] . ] fix)
-5 -39 -3 27 -2 12
-3 -15 -2 | 12 —1 5
-1 1 —1 3 0O O
0 6 0 0 1 -3
1 9 1 3 2 -4
3 9 2 12
-] 1 3 | 27




19. interval [3. 3]

|

._..
[

SOLUTION:

3)

Iheauﬂagemteofchaﬂgf:isaqualtum.

I=(=3)
First find /(3) and f1—3) from the table.

M)=12
A-3)=0

Then substitute to find the average rate of change.

fB=A=3) _ 12-{0) . _
3=(=3)  3=(=3)

The average rate of change of the fimction over the inferval [-3. 3] is 2.

20. interval [4, 4]

21. interval [2. 2]

EREE e
4 37
= = §] -1
0 3 ; ;
2 -3
4 —27
SOLUTION:
SOLUTION- A2y=(=2)

The average rate of change is equal to %

First find /14) and f{—4) from the table.

fidy=-27
fidy=-27

Then substitute to find the average rate of change.

fO-f(=4) _ =271-(=2D) _,
4-(-4) 4-(-4)

The average rate of change 1s equal to 2—(=2)

First find /{2) and fA—2) from the table.

f2)=0
A-21=-3

Then substitute to find the average rafe of change.

S@=f=2 _9-(-3) _,
2-(-2)  2-(-2)

The average rate of change of the fimction over the mterval [-2. 2] 15 3.

The average rate of change of the fimction over the mterval [4. 4] 15 0.




22 interval [-5. 5]
EREN
=5 | =30
=3 | =15
=2y 1
0 6
1 0
3 9
5 1
SOLUTION:

The average rate of change is equal to 5—(=5)

First find f{5) and f{—5) from the table.

A5 =1
fI-5)=-39

Then substitute to find the average rate of change.

MO=f(=5 _1-(=39) _,
5-(-5)  5-(=9)

A5 =-A-3)

23. inferval [-3. 3]
ENFE
-3 | 27
2 | &
-1 | 3
0 0
1 3
2 | 12
3 | 27
SOLUTION:

The average rate of change is equal to 3-(=13)

First find /3) and f{—3) from the table.

f3)=27
f-3)=27

Then substitute to find the average rate of change.

f3)-f=-3 _ 27-27 _
3-(=3)  3-(-3)

The average rate of change of the fimction over the interval [-3. 3] i54.

S =A=3)

The average rate of change of the function over the interval [-3. 3]is 0.

24. inferval [-2, 2]

ENFN

-2 12
-1 5
0 0
1 -3
Z —
SOLUTION:

The average rate of change is equal to %

First find /2) and f{—2) from the table.

2y =—4
=12

Then substifute to find the average rate of change.

fR-f-2) _ -4-12) __,
2-(=2)  2-(-2)

The average rate of change of the function over the interval [-2. 2] 15 4.




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

6. IDENTIFICATION A store randomly assigns their employees work identification numbers to track
productivity. Each number consists of 5 digits ranging from 1-9. If the digits cannot repeat, find
the probability that a randomly generated number is 25938.

7. STUDENT COUNCIL The table shows the finalists for class president. The order
in which they will give their speeches will be chosen randomly. Class President Finalists
Alan Shepherd

a. What is the probability that Denny, Kelli, and Chaminade are the first Chaminade Hudson

3 speakers, in any order? Denny Murano

b. What is the probability that Denny is first, Kelli is second, and Chaminade is Kelll Baker
third? Tanika Johnson

Jerome Murdock

Marlamna |l inmdaman



5. PHONE NUMBERS What is the probability that a 7-digit telephone number generated using the digits 2. 3. 2,

5.2.7, and 3 is the mumber 222-33577 7. STUDENT COUNCIL The table shows the finalists for class president. The order in which they will give their
speeches will be chosen randomly.
SOLUTION:
Class President Finalisis
There is a total of seven mumbers. Of these mumbers. 2 occurs 3 times. 3 ocowrs 2 fimes, and 5 and 7 occur 1 time Alan Shepherd
7! -
E&Cﬁ.ﬂﬂjhfﬂﬂ]tﬂﬂfdfﬂﬂﬂglﬂﬁh&bk;ﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁfﬂfﬁﬂmﬂﬂbﬂﬁisﬁ=42“_ Chanunade Hudson
S Dienny Murano
Eelli Baker

There is only one favorable arrangement, 222-3357. Tanika Johnson

» ) _ - Jerome Murdock
Thepml:ahlﬂitfﬂntapﬂmmuunufﬂamemmmgﬂﬂctedatmndnmrmﬂtsmthecmmyhnﬂemmhﬁ, 222- Martiene Lind
3357, 15 100 -

2. What is the probability that Denny. Eelli and Chaminade are the first 3 speakers. in any order?
b. What is the probability that Denny 1s first, Kelli is second, and Channade is third?

6. IDENTIFICATION A store randomly assigns their emplovees work identification numbers to track productivaty.

Each mumber consists of 5 digits ranging from 1-2. If the dipits cannot repeat. find the probability that a randomly SOLUTION:

generated number 15 25938,
a. The mumiber of possible outcomes i the sample space is the number of pertations of 7 finalists taken 3 ata
time, 73,

SOLUTION:
— | 765 4 =210

Because the digits cannot repeat, order in this sifuation is important. The number of possible outcomes in the A=y g e

sample space is the mumber of pemmitations of 9 digits taken 5 at a time,_ o5

The mumber of favorable outcomes 15 the number of pemuriations of Denni. Eelly, and Chaminade, or 3!,
9! 987654 :
= 215..]-[}_ 31

T . _ ) _ 3 |
(9=5)! # The probability that Denni. Kelly. and Chaminade are selected at random in any order. is  -or <

oPs

Frese; s only oné: Rvncatie staseient; 1008, b. The probability that Denny is first. Kelli is second. and Chaminade is third has the same mumber of possible

outcomes as part a. 210. However, now the favorable outcome is 1 because the order 1s restricted. The

pobebiliy s o 5

The probability that a pemmitation of these mumbers selected at random results in the comrect identification mumber.
25938 1is

15,120




A learning outcome from the TERM 2 Topics Undisclosed Undisclosed
A learning outcome from the TERM 2 Topics Undisclosed Undisclosed




