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re-Algebra 1 (Chopte o [ - i L § R VNS
1e Numbers B
2’:?:::— Number Compul:.lllﬂn . .
. 16. 5.005 * 0.095 Divisibility Rules
#13 oo s
- 5 15 0909 Divisibility rules can be us . s st i
Divide. 620300 ‘ exactly o there s no rer:::d to d;tennmc whether a number is divisible (can be divided
13. 100683 + 1.13 14, 48 X2 20. 534 + 178 ~ 3 x er) by another number. You can also use your calculator.
: s - 8. se these rull i i
0. 1 4454 8 e es 1o determine whether a number is divisible by 2, 3, 4,5, 6, 8, 9, or 10.
Compute. 149 - 29 x 26 1 Every number is divisible by 1.
17. (564X D+ (B +2) 18. % 2 Even numbers, whi ;
= » which end in 0, 2, 4, 6, or 8, are divisible by 2.
(Answers on page 3 If th g g e o
£ i s:m of the digits is divisible by 3, then the number is divisible by 3.
amples
) nds. Then he worked out for §
i we'gﬁl: (r]lcp:udiel, and lost 0.8 pound a day, zuﬁ;f the digits .
. gn g the low B ; llo : ? : e
L One day the high temperature 5 926 i{ﬂ: m‘l’i o days[f:'uch did Gene weigh after the 5 days P :IT of the digits:
77.8°. What ismdiﬁmmebﬂmnﬂw ig How 15 is divisible by 3 ke Gl
temperatures on this day? . 163 pounds 2481 is divi 'bly » 50 7 is not divisible by 3, so
Pl G. 164 pou:gss 481 is divisible by 3. 1,033 is not divisible by 3.
" lage H. 165 pou o s
BC. {:.30 1. 166 pounds 4 If the last two digits are divisible by 4, then the number is divisible by 4.
D. 138° K. 167 pounds Examples
E. 136° een” ds 2,004.7 mil
Eileen's car reads 2, miles, 26,347,464
5, The odometes s d at the end of the day on sl 45,344,604
2. On a mathematics test, Jordan scored 877 d Corry Wht wil the odometer Te2¢ - 3 64 is divisible by 4, so 94 is not divisible by 4, so 4
scored 79.4. Find the average of Jordan's and Corey's Friday after she drives the distances shown below? 26,347,464 s divisible by 4. St divisiblc: by 4?" , 50 45,344,694 J‘
test scores. Miles
Day igit i o
E g i ) i - 5 If the last digit is 0 or 5, then the number is divisible by 5. Divisibility rules
= Tacder 10.4 miles 6 If anumber is divisible by 2 and 3, then the number is divisible by 6. help you skoplty
1 83 Wednesday 7.8 miles Rr— jractions ste
K. 8225 Thursday 11.2 miles 7  Divisibility rule is more complex than just dividing by 7. equations.
Fridar 22,7 miles L .
3 Alex is a carpenter and he has fifty 1.3-nch nais and el 8 If the last three digits are divisible by 8, then the number is divisible by 8.
fity. 0.75-inch nails, What would be the length of all A 20062 miles Examples =
these nails if they were lined up end to end? B. 3.06?4; mg}es pi
A. 1125 inches g' 2'315‘6 o 91,384,656 56,400,686
B. 115 inches E 20045 miles 656 is divisible by 8, so 686 is not divisible by 8, so
g. H;s !ncxs . 91,384,656 is divisible by 8. 56,400,686 is not divisible by 8.
3 inches
E. 120 inches 9 If the sum of the digits is divisible by 9, then the number is divisible by 9.
(Answers on page 335) . Examples
86,715 93,163
sum of the digits: sum of the digits:
- « 8 8p epe A ‘ 8+6+T+1+5=21 9+3+l+§+3=22
Factors, Divisibi hty, and Primes 27 is divisible by 9, 50 22 is not divisible by 9, 50
Factors J’ 86,715 is divisible by 9. 93,163 is not divisible by 9.
acto 1 : 10 If a number ends in 0, then the number is divisible by 10.
A factor of any number divides the number exactly, wi . ) When diecuesing
45+9=5and45+5=9,5and 9 are factors éJE"?n’?ﬁifn"‘“",’““ S pactoms and . .
5 % 9 = 45, 50 5 and 9 are factors of 45, 8 of it another way, primes, we Just Prime and Composite Numbers
Every number has | and itself as factors,  consider the ! .
Fasioiiof i1 | whole |1ur|'1lsr6r't’1 - Factors of a number exactly divide that number.
: ' beginning with 1. i
Factors of 2 are: | and 2 i peginnig | A prime number has exactly two factors, | and itself.
Factors of 4 are: 1, 2, and 4 " ' l A composite number has more than two factors.
Factors of 15 are: 1,3, 5, and 15 1 |
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Look at some numbers, starting with
jtself. 118 neil

1 has only one factor,
2 has exactly two factors,
3 has exactly two factors,

4 has more than two factol

5 has exactly two.factors, | and 5.

6 has more than two facto!

rs: 1, 2,
|;md7.?isaprime
2_4,:md8.8isa€
and9.9isac0mP°

7 has exactly two factors,
§ has more than two factors: L,
9 has more than two factors: 1.3

lde.Zisa
{ and 3. 3 is 2 prime
rs: l,2.a.rld4o4isa
5 js a prime MU
3, and g,ﬁisacom

i

1. 12

1, 1o se¢ if they ar®
ther Pﬁme nof Ct
prjme num

1314

ime or

|'1|Jl'l'1|9e

purmi

T

T.
posite pumber:

omposi
site number:

composi[e.

omdeSilB. )
ver,the 0nlY <" pr

¥

composité aumber

1e number:

and 29-

11, 13,17, 19, 2%

The prime numbers less than 30are: 2,357

“MODEL/:(:/ PROBLEM
1 as factors. Use

is not a prime number? ey
. onl itself
¢ number has 080 ° e, oo ivisible by 3—3 is a

Which of the following numbers
prim!
A. 37 \prime,  les to 3
B. 43 g;::;lfbél;?l. s?m 51 has more than two factors, it is not
S Do e
The correct answer is C.

Practice /

Determine whether 1, 2, 3,4,5,6,7,89, and 10 are factors of each number.

1. 105 2, 111 3. 96 4, 176

List all the factors of each number.

5. 54 6. 67 7. 87 8. 120

Is the number prime or composite? Explain your answer.

9.1 10. 205 11. 41 12. 11,1111
13. 127 14. 123,123 15. 119 16. 675,201
(Answers on page 335)

1. What is the sum of all the factors of 207 2, Whi
i 7 froz::'lmf the following is the product of the numbers
B, 2I to 9 that evenly divide 473,124
c 3l F 14
D. B G 192
E 42 H 1152
J 8,064
K. 10,368

60 Mathematics

3, All of the following choices are composite numbers
5. Which
of th

EXCEPT:
& 1 257837847 O IOMnE choices s
. ik 2 a fac
3 B.
p. 116 .
E. 117 x5
= i f E 7
i t is the sum of the pri
4 ‘m?a of the prime numbers between 30 and
F. 0
G. 64
H. 68
J. 76
K. 107

(Answers on page 336)

= Square Roots, Exponents
Scientific Notation o

Square Roots

The square root of a number multiplied by itself equals the number.

This symbol means the square root of 64: Vit

The square root of 64 is 8 because 8 X § = 64.

A square root may be a whole number. The numbers with whole number square roots are

called perfect squares.
Vi=1 V=2 V=3 Vi6=4 VB=5 V¥%=6

= s
V=7 Vea=8 V8I=9 Viw=10 Vi2i=1l Visdd =12

You can also find the square root of a decimal.

V1.44 = 1.2 because 1.2 X 1.2 = 1.4 V160 = 1.3 because 1.3 X 1.3 = 1.69

ULATOR TIP
r to find square roots. If the number
will give you an approximation for

CALC

Use the [ key on your calculato
is not a perfect square, the [/ key

the square root.
will give you 3.8720833 ...

For example, entering ] 15
3.87 is an approximation of the square root of 15.

Pre-Algebr:
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Pre-Algebra pummrs 1’2- 13.14 33-38 o
bers " 1, 12, 1= o
%mﬁﬁw Computarion 15,16
— asimals ‘ EX 6__M_ P L E S W X T
3 a -
6,728 = 6.728 X 10F
Exponents Move the decimal point three places to the left and use 10,
-2

An exponent shows repeated F4cO 0.056 = 5.6 X 10

Mot .« repeated- Move the decimal point two places to the right and use 102

1 the factor 15 repe
base = 3 hows how manY e
The base shows the factor. The exponent §

p=3x3x3x3=8l -
1 of writing QAT -

jonal exponent x* 18 another W&y -

S e Light travels about 186,756 miles in a second. Which of SOLUTION
1= VBl =9 the following shows about how far light travels in 100
= A% Sl Calculate how far light travels in 100 seconds.
v aere A 1,86 15600 X |0 s 186,756 X 100 = 18,675,600 miles
the zero power is equal © I B. 186756 X 10°7 miles

RS S C. 1.86756 X 107 miles ‘ o _
o D. 1.86756 X 10* miles Write 18,675,600 in scientific notation.
150 =1 E. 1.8675600 X 10° miles Move the decimal point seven places left and use 107,

1.86756 X 10’
=1

2370 i imals The correct answer is C.
Negative exponents show fractions and decimals. | J

x"=fllx?"0}

TR oL B S .
g Practice -~

4lm —=—
4 16 ‘Write the value.
tort =k = <o 1. Vo 2. VO3S 3. Vi 4. V2H
1
i) 120 492
0=t el o0 5. 10° 6.4 7. 12 8. 9l
= |0[|J 9. 27 10, 672 11. 107 12, 162
1
10 = = — = (.001
e Write each number in scientific notation.
13. 2,325,000,000 14. 0.0175 15. 275 16. 5,659
17. 0.062 18. 50,790 19. 0.00257 20. 6,894,590

The exponent key on a calculator is usually labeled ) or [3).

Write each as a whole number or decimal.
To find 4", enter 4 "] 3 (=] or 4 [4) 10}

21, 42 x 108 22. 501 x 10 23.235% 1077 24.6.6 X 1O¢
25, 9.09 x 10°* 26. 6.7 X 10 27. 405 %X 10°*  28. 1.9 X 10#

(Answers on page 336)
Scientific Notation

To wrile a positive number in scientific nota
a power of 10. 100 multply  decimal between | ang 10 by
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e 6 L J4-32
pra | (Chapter 9,1

e —

. \he ansr
bers 12 ?3 14 o P
e Num o 11 N ED
- Nllmm' Compﬁlﬂtlm g1 *
p |
i e closest apprommaﬁon
! e following 8 ¢
-« 4 whic'llt of
. What is 57
1. The area of a square is 5.76 square ,,;,;h;s. of 1
the length of each side of the square- E :,;g
G. *
o i
C 24 i& 10
D. 25 . from Earth to Pluto,
. vertian ki lometers 3
E. 273 Ry s, 1tis about six P;E::‘in; choices correctly represents I
2. Which of the following numbers: mulipli® Which of 'Ifo |
" 4 times. equals 2,4017 hat distance:
kilometers
E6 A ;0; 10 klomeers
(1;]' 8 10" kilometers
L9 6 x 10" kilometers
K. 10 E 69 kilometers
s Which of
. The width of a virus s 0.0000001 meter. 9
. the following correctly represents that measurement
A. 107" meters
B. 107 meters
C. 107® meters
D. 1077 meters
E. 10°* meters
(Answers on pdge 336) :
|
= Fractions
Fractions are numerals that can name part of a whole. The denominator of 2 fraction
shows how many equal parts or objects in all. The numerator shows how many parts are
being discussed.
numerator_ = 1
denominator = 8 '
The fraction —Tg can mean 7 out of 8 objects, 7 of 8 equal parts of a whole, or A fraction can't
seven-cighths of the way from 010 1 on a number line. A stock price of - means ~have & denomina-
seven-cighths of a dollar. tor of O. If a frac-
tion turne up
a denominator of
- .
Equivalent Fractions O, we sy tle
u i
7, ndefined. 7
The fraction 3 isaname for a number. Other fractions that name the same number anm'mlmﬂ'll i v E jo
are called equivalent fractions. To find an equivalent frac { .
the numerator and denominator by the same nﬁ;hm raction, multiply or divide
64 Mathematics

T TR

TEXAMPLES

L i -
';‘ : : . _i% % is equivalent to %2

g2 _4 2 is equi 4

_i_2_+_,5 - Tt equivalent to 5

Simplest Form

B |

' mie

A fraction is in simplest form when the numerator and denominator have no comm
on

factors greater than 1.

Bosiige v
B is in simplest form. No number greater than 1 divides both 3 and 8 exactly.

14

= 22 is in simplest form
55 ¥ ‘

r is not in simplest form. The numerator and the denominator are both divisible by 7.

CALCULATOR" TIP

improper fractions to mixed numbers,

Use a calculator that can represent fractions and mixed numbers.
The calculator can also convert fractions to simplest form and convert

Comparing Fractions

Use the terms equivalent to (@ = b), less than (a < b), greater than (a > b), and between
(a < b < ¢) to compare fractions. If two fractions have the same denominator, the fraction

with the greater numerator is greater.

& 8% i.3 3.4 3.8.7
—_—=— e =>— —<—<=
§-8 3-8 8 8 8 8.8

[ EXAMPLE b

5 .3

Comparesandu.

You can always cross multiply to compare fractions.
The greater cross product appears next to the greater fraction.
¥y 3 ®
8 12

3 _5
<=
g8 12

You can also convert
to a common
denominator to
compare fractions.

Pre-Algebra |l 65
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™ Whnle NUmMDED Wanp= ="

CALCULAT

Convert fractions t
represent fractions
If you do not have

fraction by the denominator to ¢

15. 16

hat can
i A calculator t :

i r eas comparison: A/ d decimals.
o decimals for €asy tween fractions 3 it

will convert quickly be

this kind of calculator,

e

In lowest terms, what is the d!ﬂ'e i
largest and smallest fraction listed below?

el
-

D.

&z Tle =im =i ziw -

rence between the

hange it ©

ivide the numerator
0a decimal-

SOLUTION
Use a calculator for this problcin____ —
.5 |
1020
Enter: y =

The lagest fracion is 5 = 08 and the smallest
fraction is % = 0.5 . Subtract the smallest from the
largest. Entering 2(£) 3(2) 1 (4] 2 (=] gives 0.16

or%.'nxmswrisC.

Practice /

Write True if the fractions are equivalent and False if they are not equivalent.

4. ; 12
L ?Lsequwaknllu 2

2. 12
4, 3 equivalent to T

7. % is equivalent 1o :—;

2

9. T

+ B -} is equivalent to

L. %iicqujva_lgmm 4

8. %iseqnivakm lo

Write each fraction in simplest form.

5 - 20
s k% g equivalent to 3%

. 4. " 20
6. = is equivalent to =—

g 1 equivalent o g
35

49

Fill in the blank with <, >, or =.

3
1L 5

write in order from least to greatest.

1.

All of the following fractions are equivalent to 4
EXCEPT: 2
B
A
17
35
16
7]
3%
63
E
a2

pPOP

Which of the following choices correctly lists the
. 15 1
fractions (7, §. %, 3 %} from least to greatest?

FE 311t

35313

For which of the following choices would the symbol
= in the blank make the statement true?

>
[~ i

||

%15 2yl gz Sl

l

|‘, I

"
|

(Answers on page 337)

4 -
—7 lz‘g—lz IJ.%

B CON® e ks
m .

21-——':1 ui 6
” Tt cen

o |

. Joel has 5 different kinds of salad 1o choose from. He

has 32 to spend. Which of the 5 salads listed

belo
should Joel choose to get the most salad for h'i‘;
money?

Salad Amount for §2
Mediterranean salad 1 pound
Caesar salad % pound
Garden salad ; pound
Oriental salad % pound
Potato salad % pound

F. Mediterrancan salad
G. Caesar salad

H. Garden salad

J.  Oriental salad

K. Potato salad

. Five college students, Brad, Alex. Scott, Jim, and

Tony, live in the same dorm. The following is a list of
the distances each walks to class, Which student walks

the farthest?

Name Distance
Brad — of amile
Alex % of a mile
Scott ,’_-, of a mile
Jim £ of a mile
Tony 1’; of a mile

A. Brad

B. Alex

C. Scout

D. Jim

E. Tony

Pre-Algebral 67
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= 5.6 ;"63 52-55
ter A §-_¢o
Pre-Algebra 1 (ChaP 112,13, 14 5
O Whole Numbels i e
n} . S
0 [M :n 0 Fractwn
c el ., " rac
e ¢ ! a Addition and Subbtrs
C : .
C and M]xed Num € and mixed pumbers:
t ; )
Follow these steps to add or subtract fractions
« Estimate first. ble.
5 reasond
« Compute. ) in simplest fo™:cwer is T
- fe the answer 1 3 ure you
. g;:ncek";rt::r[:nv::; against the i uestion.
Sometimes an estimate may be enough (0 ansW<T I:::t?ion part.
A mixed number has a whole number part and 8
2I is a mixed number.
CALCULATC xed numbers, estimateé first, then
r that can represent mixe s rmolest form.
f:ma f:tleci‘::okeysuokes to show the answer 11 slmféss g
pr you do not have this kind of calculator, ::;F::ﬁonal part. For
fraction as the sum of the integer part and the
example, 75 =7 + 5.
Addition
"EXAMPLES :
2 D
L3S
Estimate first.
Both fractions are closer to | than to 0.
The answer should be between 1 and 2.
Use common Add the numerators. Write in simplest form,
denominators. Is the answer reasonable?
2X5 10 10
IXS 1S 15
233 .2 .. )
5x3 15 15
D % 4
15 - |—
15 15
| 4
13 Petween Lang 2
The
_ 68 Mathematics A0SWeT 18 reasongble.
L

—nes v

2.

- F—
e Yo et
"a‘na_‘.w,... cwre ANSW

V-8 M

3,41
]I+73

Estimate first.
One fraction is less than a half and the other is more than a half.
The sum of the whole numbers is 8.

The answer should be close to 9.

Use common Add the fractions and Write in s
denominators. the whole numbers, Is the ;:L“;Flreeilsm']eﬂ
3_.9 9 '
2 == —
T 2
1 4 4
— = J— + 17—
Ly ip
13 13
8— g 3 IS
12 T
The answer is reasonable,
Itis close to 9.
Subtraction
RECAM e Gk Sy
2 1
1. 14— -
)

Estimate first.

The fractional part of the difference is a little less than %

The difference between the whole numbers is 11.

The answer should be between 11 and Il%.

Use common Subtract the numerators Write in simplest form.

denominators. and the whole numbers. Is the answer reasonable?
2 14 14
4= = 14— 4—
3 21 . 21
1 3 3
e L - 3=
. ¥ 3 21 21

“]E:- The answer is in simplest form.

The answer is reasonable.
It is between 11 and ll%.

Pre-Algebr
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BRETTT
N o e

this week.
Day Mileage

Monday 2% miles
Wednesday | 3 mile
Thursday 2 mile
Friday 33 miles

What is the total number of miles that Frank rode on

Monday, Wednesday, and Friday?

A 62

B. 63

c 7

D. 7}

E. 8

70 Mathematics

5
2 Sg-2
1.
Estimate first. _—— cabtrac
> is larger than — 50 you will have 10 borr?’ l
" : <ons will be 1655 than 1- wd2i8 "
The difference between the fractions E pessiel —— 4
i left with 4. The
Borrowing 1 from 5, you are
The answer should be between 2and 3. s - g:lbm
. ; 5 '
Write fractions with Subtract T ihe answer 2
common denominators,
then rename again.
36
L 28
=% " ‘% 30
25 —p—
% 232(% e 0 r
il The answer is i simplest form-
230 The answer is reasonable.
It is between 2 and 3.
Y
The following table shows how far Frank rode his bike SOLUTION

3
Use only the distances for Monday 2:)
Wednesday (%) and Friday (3%)

Use your calculator to add the fractions. Or write the
fractions with common denominators and add.

3.6 7 1 .4
=22 L 134
. 8 32 8

Add the fraction parts and then add the whole number

>
Practice ~

Estimate first. Then compute.

Add.

l.%"’% 2.%+T5§ 3.1%+-;-
9_3%+6% 10.(%+9% 1, l4%+6%
Subtract.

e
17%-% 13.4%-2% 19. zs—s%
21.11%—6% 22.10%—3% 23. 46 - 313
(Answers on page 337)

1. Fast and Thrifty Shipping Company charges $6 a 3

pound for packages. A company has a shipment of
three packages weighing % pound, l,‘—3 pounds, and 2—3;
pound. How much will it cost o ship these packages
by Fast and Thrifty?

A, $15.00

B. $15.80

C. $16.00

D. $16.20

E. $16.60

2. Jill bought some fruit at the grocery store.
She bought 2% pounds of apples, % pound of
bananas, l% pounds of peaches, and 5|lo pounds of
watermelon. What is the total number of pounds of
fruit that Jill bought at the store?

F9
G. 9}
H. 105
3 10%
K. 1%

1. 6
LY
287
2 P
10 " 15 335
5
12. 272 + 142
Rl
3 2
T . |
tg 5
2
20, 62 — 22
%%
U 213 - 162

Alice needs a rope at least 8 feet long. She has four
smaller ropes of the following lengths:

L 4% feet

1L 4} feet

1L 33 feet

IV. 32 feet

Alice can tie the ropes together. However, when she
does so she loses a total of §; of a foot. Which of
the following combinations of rope will NOT give
Alice a piece of rope at least B feet long?

A. Tand Il

B. landIll

C. Mandlll
D. land 1V

E. L1 and 11

Pre-Algebra|l 71
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TN RS
1 P oS . g WIS nasSeeT
s G 4448 aiso ! Bage 852 1 ot 108 PR box.
c £ kO 4 . on abo
TOP ‘U\‘\? o) 1.2 3'8 48-5| Ot dined forn mﬁa:sm nsider ; h.
L Chapter © 5 96- 0 52-55 wermative YOO . cwet g ;,<(|r|,
|gebra 3 i e
. i 1214 . ) 3 l"\'\ o (YI&'
" ordered aR ]?I;Za that jg 4
. jan, Jac ich ate t ! 1
5 Rich B . e size. wo | 12t
4. All of the following equal 1 EXCEPT: ut into efghl 5:{: l:’sll and Jack ate three slices, : 2 | 5 8
. 0' 2 “mg Slmsﬁ::non of the pie %35 M EeEiltiTl - Estimate first.
F. 3+ %% what fr o A
: ;z 36 3 You are multiplying a little more than 1 by almost 3
. 3t% A ¥ ) R
G : :n 1 T The answer will be between 3 and 4.
H s+5.-% B. 3 . ) '
7; z:z : i Write n:nxed numbers Mu]tfply numerators, Write in si
J T C s | as fractions. Multiply denominators, h simplest form,
: TR A 1 6 € answer reasonable?
K. 5+3%% D. 3 1.5 6,23 _138 138
1 Ko — 18_.9
E 3 5 5 5 8 4 20 35 = 5
‘ 1= 9
8 8 35 is between 3 and 4,
I
(Answers on page 337) | The answer is reasonable.

Division
[ To divide fractions, invert the divisor and multiply.

J e ——————

5 con Of
= Multiplication and Divis] ") | IR

Fractions and Mixed Numbers -

; You use multiplica- . 3o

Follow these steps to multiply or divide fractions and mixed numbers. t;‘; R Ifo:: . | L T%3
multlpllaaﬂon and | Estimate first.

divielon problems,

» Estimate first.
| 3 1
I Think: Invert 3 to get 3. You are multiplying a little less than 1 by 3. The answer

+ Compute.
« Remember to writ the answer in simples {:rm answer is reasonable.
{ the estimate to be sure your ' :
« Check your answer agains } I should be between 2 and 3.
Invert the divisor. Multiply. Write in simplest form. J

Sometimes an estimate may be enough to answer the question.
Is the answer reasonable? e
latc 17
| Aol B8 oA o L.l B s
4 3 4 1 " o I | 4 4 | mistakes may
T . ' oceur when

Multlpllcah on 2} is between 2 and 3, so | you Invert the
I — ; 2 s the answer is reasonable. i"M‘“‘
" EXAMPLES s 7 ‘ - A -

" : i S N T it O S

1. 3 X ry Es;nmatc first. "

Estimate first. 6= is near 6 and 13- is near 2.

Both fractions are less than 1. 6 + 2 = 3. The answer should be near 3.

The answer will be less than either of the fractions. Write mixed  Invert the divisor. Multiply. Write in simplest

Multiply numerators. Write the answer in Check 1o be numbers as form. lsbllh; answer

Multiply denominators. simplest form, answer is e zr"r fractions. e

reasonable,
23,8 2 .1 | L 3.7.13,4 13,452 32_,0, et
3 8 M4 ST —isle 2 3 e R 271 14 14 14 1
3 Blessthan and < gpg = 2 2 2 s
0 the . y |3 7 3?isclosc103.so
AAwer 1y reasonable. 4 4 the answer is reasonable.
72 Mathematics Pre-Algebra | 73
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v 6) 9,10

M 3,4 BA-=5% .
. §7.¢€° c 3
0 yo I“ TR L‘nh:gs,e}f
? e .%a‘“h :E f ¥
- - mm w

Which of the following statements s fulse abovt work out each choice: 1. Bretruns % of a mile. Tony runs half as far as B
i, 1, How many miles does Tony run? ek, 4. A
(@) and (4) 7 1 lad True s college math professor d
1 3 1 s ol i
A. The product of (a) and (b) IS Jess than (3): A 372 1 " l-‘: BIVes 3 of the exams to his a; ade 160 exarme. b '
B. The sum of (a) and (b) is greater than the product &« L l_ojand! is greate? e Y True B. 15 the assistant gives L of he -
(a) and (b). ) L o C 15 10 grade. How mm‘ T EXaMS 10 a student worker
C. (a) divided by (b) is equal 10 Gt w® c 1. =1md7 g Llequisl o, p. + get to grade? Y exams does the student worker
D. (a) minus (b) is less than 0. » g k i i F. 20 exams
E. The product of (3) and (b) is less than (a) divided i.. 1 _pand0is NOT less than 0. False I E. % G. 40exams
by (b). 2 2 I . H. 60 exams
{1 1 I 2. Jim bench-presses 225 pounds and does J. 70 exam
g L,l,lm-i*E:"Zﬂ' True wimawcigh‘l;theamo,m‘hebemh arm curls K. Sl]exam:
772 4 ‘ weight does he arm-curl? oo
The correct answer is D- F. 65 pounds 9 % 2 % x % =1
G. 70 pounds 1
H. 75 pounds A5
J. 80 pounds 1
B. —
K. 85 pounds - 5
5
. 2e(BeY)= & W
i / A ® %
Practice i e &
B. 35 )
2
& xn
Multiply. n
2 1 7 4 JISK“ 431;(.5_ D. 85
= X — — » ] ’ L
L3%5 23%5 5 4 8 E. 105
12 ol 2. o g, alsephacit (Answers on pogs 135)
5'55’(25’("}5 6.4;)15; -3 4 2739
_— m Positive and Negative Numbers
5 P s
9, _i_ N % 10. % " % Iz 10 12. _?_ You can visualize positive and negative numbers on a number line. A plus sign (+) J‘
2 before a number means that the number is to the right of zero. A negative sign ()
2 8 befolre a number means that the number is to the left of zero. on not need to
3 + +—+ — + show the sign if
-y “‘5_;_#2:_ 157%-—6% 1. 51.,.41 3 =241 -1-05 0025 1 225 chanumbs:glo
8 3 6 Write positive fifteen. 15 Write negative eleven. =11 F
2 .k & 3 /
17. = x—+3 = X = 11
8 18 3 IUXZ l’.-l—s-xl,()d-Zx% 20, _‘_;.x %;14._; AbSOll.lte Vallle
The absolute value of a number is positive _a.nd is the distance from zero 10 the
(Answers on page 338) number, The symbol for the absolute value of a s Jal.
LE'xA'M'PLEs o s !
Is| = |-5] =3 ol =0 9 - 37|=|-18] =18
74 Mathematics Pre-Aigebral 75

Scanned with CamScanner



»
e

SO $
o 6.703 7. "

Chapterf 6) 9, 10
F a
7 ive and “TYPE PROBLEMS
\/' Comparing Positive 3 - -1 | ¥
' omp : Ak
: bers se rules 19 ¢ L. The gymbol > could be used to make all of the )
Negatwe b ive OF nfsaﬂ"e'use & following true EXCEPT: 4 ?’Vh;crll of the following choices lists the
. - =3,1-9], 4, -5, |-10[) i ists the numbe;
Integers, decimals, and fractions €21 b . greatel: T greatest? 4. =5, 110 in order from eas mn
per is & -36
positive and negative numbers: sitive um! B. |-35r ot 2
¢ the signs of the numbers are differe™" o c - — 24 - =3,4,-5,]-9],|-10f
F IR 103> % p. |-15l— G. 4,-3,-5,]-10] |-
1 _53<18 E 5.9 . 1-9]
- =~ —28 ; H. [-10],[-9]. -5, -3.4
J Given the fol lowing: ]
« If both signs aré 0Sitives compa,rcl]'lﬁﬁ“ 1 # - 5.=3.4.-9].1-10]
If g P
3 n>6; Lo |-3<2 K. =5.1-9] |10, -3.4
203.3 > 203.198 5% aller number: iltl 1*46: -—_llﬁ _ s S
) " ameral ,-gprcseﬂli the § ’ ) 5. Which of the following is the largest number?
+ 1f both signs are negative: the larger Which of the following choices contain all true A -lI0 '
1 1 --[[}8.534'5-01 statements? = Totad
—g08 < -8 "-,?7”'5 v 1 . |12
G. I C. 105
H. IandIN D -
. Mand Il k<20
K. LILandIl E. [105]
- ! | 3 5+|-3-8+3=7
10N =
N — - false? SoLUT! A, —3
Which of the following stalements 15 el —_—— negative. imestids. i T
A, —12345 > =907 Jarger numeral represents the smaller number. c. 0
% {;"“;2 —12345 < 907 g: ;
D. 17 > - 600 rrect answer is A.
E 1789<179 The co ! (Answers on page 338)
1]
tive and

s Computation With Posi
Negative Numbers

Practice o

Find the absolute value.
1 |-8i 2. |58 - 41 a3+ 4|17
5. 41—l 6. |-54| 2. |135=13 8. [39,000]

CALCULATO

complete of to putations with positive

check com
lculator uses the (=] key for

Write < or > in the blank.
Use your calculator to

9, -8___3 3
10, 546 ___ 39897 iL _i_—_;
175 13. 20876 ___ -
— ~20875%9 14, _% _ n and negative numbers. Remember, a €2
R _— ™ subtraction and the “Jor (-1 ) key to represent 2 negative number.
18, -20 ___|-19| 19. 174 17. |-45| _46 Be sure to use these keys correctly. Enter 85 7 0f [ Fandiii
s 1= 3w calculator shovs "
| 20, 63 — -6
(Answers on page 3358}
Pre-Algebra | i
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12 13 14

Chapter7*

do with pre.algebra. )

ions ha
quest! ors 1Y pe about

e Fourteen ACT :
o Easier pre-algebra que:
S ians wi n test @ €O
o More difficult questions will ofte
o 6 and 7 COVers all
-algebra review in Cha,m:erscT s
" e Imt ial you need 0 answer ACT G -
o T-Type Problems. Do not u

AC
3 calculator for the \ -
) :I sceahcul.atcur for the Practice exercises

mbination of

= Percent

Percent means per one hundred or out of
15% means 15 out of 100.
1.5% means 1.5 out of 100.
Decimals, percents, and fractions can all be used to name the same number.
+ To write a decimal as a percent, move the decimal point two places to the right and
write the percent sign.

one hundred.

0.78=78% 009=9% 00524=524% 28.634 = 2,863.4%
* To write a percent as a decimal, move the decimal point two places to the left, Write
zeros if necessary,
36% =036 7% =007 0034%=00003 38629% = 3.8629

» To write a fraction as a decimal, divide the numerator by th i
is deci . e denominator,
change this decimal to a percent, follow the rule above. Y nator. To

Write 82 as a percent,

0.375 = 37.5%

Write '3?- as a percent,

3k

8

a%gk‘:%m%—]

The decimal f; "3 ' i
or = isa Tepeating dccimal. The dl'gj! 6
fepeats,

o~

You can write
66.6% as 6613"'- |

=

R oM'

» To write a percent as a fraction, wrj
» Write the perc
en
Ppossible

denominator. Then simplify the fraction if
Write 56% as a fraction.

|
36% = 100 = 25

Write 0.84% as a fraction.
0.84 84 21

084% =——=—"_ _ 2l
100 10,000 2,500

Fractions and Percents

o L 3
'4—_-25% 2 = 50% I=75%
1 2 3
1= 20% - 3_

5 5 40% 5—60%
.]_=|6—2-% .l_=33l% 2 2
6 3 3 3 _3_=663%
1 1 3 1 5

- = 2= L = |
8 2% 8 372% 8—625%

CALCULATOR TIP

o | s

ey Prb'p\c m 2
..

nll

L as a fraction with 100 i the

§

I
o0
3
&1

%
Mag- L |

Use a calculator to convert among percents, decimals, and fractions,
Many calculators have special keys for this.

EM

MODEL /.\cif PROBL

Lucy made 9 out of 15 basketball free-throw shots. Ann
made 18 of 25 basketball free-throw shots. What is the
difference between Lucy's free-throw percentage and
Ann's free-throw percentage?

SOLUTION

Use a calculator. Find each free-throw percentage by
changing the fraction to a decimal and writing the
decimal as a percent.

A, 9% 9 18
B. 12% '—5 = 0.60 = 60% % =072=72%
C.18% : s
D.25% Subtract. 72% - 60% = 12%
E. 60% The correct answer is B.
S ——

Pre-Algebra Il
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Sy A W' | LA b A 11
) 1, 3,4 43-51 oot 35' - a“e“ﬂ‘«::'g:., answ®
xS L ; 6. 1.8 5255 o X BN o o

9,10 55-58

o -

rs
Complete the table. The three numbe

1¢ did she run?
13. Jennifer ran % of a mile. What percent of 2 mile did s

. s height is Bob?
14. Bob is 75% of Chad's height. What fraction L

i was full?
15. Jim's gas tank was -}; full, What percent of his gas tank

L in?
16. Frank wins 30% of the time, What fraction of the time does Frank win?
. C ‘d
17. Dave rides his bike to work % of the time. What percent of the time does Dave ride

his bike to work?

18. Eric works out 5 days a week and he jogs on 4 of those days. On what percent of the
workout days does he jog?

19. Rachel has 6 dresses and 50% of them are red. What fraction of the dresses are red?
20. Matt makes 80% of the money that Andy makes. What fraction of Andy’s money does
Matt make?

(Answers on page 340)

L. Leticia works in the personnel depantment at a com.

pany. Two out of every five people she inerviews e~~~ 2 ¢ PEOPle Who went t0 see a movie, 65% Wer®

female. What percent of the people Pl over 18, What fracti ho went to 5%
views are female? S the movie were um;::llcg?lhe peple

A 20% [
B. 3% 10
C. 40% G 1
D. 50% 20
E. 0% ws
i
Ji
0
. K 23
88 Mathematics "B

el

1sp -AHeq -

3, Francine L'ookz_; vegetable :.llir-iry 15 days in 4
and chicken stir-fry 6 days in 4 weeks. weeks
of the days does Francine cook stir-

A, 25%

What percent 5. There are 8 chairy arou

fry? Three of ie- i, nd one dining room table.

e, and 7 of them :
B. 40% What percent of the 16 chairs have ahr‘r:.c.-‘..::‘la s
C. 50% A 4715%
D. 70% B. s0%
E. 75% C. 55%
D. 625%
4. On one math test Beth got 84% of the questions cor- E. 70%

rect. On another test she got 6 of 15 answers corre, 5
What is the difference between the fraction of Ques_'
tions Beth answered correctly on the two tests?

o2

G i

n

i 2

K %
(Answers on page 340)

= Percent Problems

The basic relationship for percent problems is

Percent X base = percentage
25% of 80 = 20

In a percent problem you need to find one of the three quantities.

Finding a Percent of a Number
Write an equation and solve to find the percentage.

EEXA W P CESE ket o

1. Bob drove 30% of his 235-mile trip. How far is that?
03xX23="?
03X235=705

Decide which quantity is missing.
To find the percent, multiply.
Bob drove 70.5 miles.

2. Liz saved 33%% off the Tist price of $96. How much did she save?

I = 1 -

Recall that 33406 =L Txs96=7  Tx9%6=3
i 3

Liz saved $32.

have arm-re
around another tab, sus. There are B chairs

g Y g W Vg

Pre-Algebra il 89
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Gl g
- of Anothel‘
r
Numbe
Finding the percent 0
'Iﬂ 1 g Urmd[hewrcgm.

% 1
Write an equation and sol®

EXAMPLES ' o yeip, What
- 16-mile np-
(ed 6 miles ¥

. Ben completed 07 :

l percent of the irip is completed 1
2% 16=6 percent = o0
_E— X 16 = 6

* rcent.

6 + 16 = 0.375. Write 37.5 as 4 P€

Ben completed 37.5% of the P ) ’
3. The wholesale price of 2118 was $28. A ¢

What percent of the wholesale price

1x28 =42

42 +28=15=150%

jce.
The selling price was | 50% of the wholesale pr

Finding a Number When 3 percent of It Is Known

Write an equation and solve to find the base.

EXAMPLE g il 653
When it is 30% full a container holds 6 gallons. How much does the container hold?
30%o0f?=6 30%X?=6
6+30%=6+03=20
The container holds 20 gallons.

Sales Tax and Discount

Everyday transactions often involve percents, A sales tax adds a certain percentage of the

cost of an item to the price you have to pay. A discount redu i :
Hoge : ces the
percentage of its original cost. price of an item by a

Sales Tax

EXAMPLE
tiﬂmmn bought a new television for $1.1
including 6% sales tax?
6% % 31,199 = 0.06 x $1,199
0.06 X $1,199 = $71.94
$71.94 + $1,199 = 51,270,094

99, What i . - |
at s the tot] cog of the television

The total cost of the television is $1,270.04

80 Mathematics

h""‘"’m

-

The base is not
was the selling price always the largg,

number. The
ﬁarcent may

e greater than
100%. A

J‘

You can usé either
a decimal or 2
fraction for 2

pemnt./,;,

piscount
EXAMPLE

Kerine saved 25% off the list price of $96. How much did she pay?

25% of $96 = ? 25% = -:—

1y 06=24

4

$96 — $24 = $72
Kerine paid $72.

Percent of Increase or Decrease

Use these formulas to find the percent of increase and the percent of decrease.
New amount — Original amount
Original amount

Percent of increase =

Original amount — New amount

Percent of decrease =

Original amount

Write the result as a percent.

CALCULATORI TIP )

Most calculators have a fully functional percent key. This key calculates {

the amount of decrease or increase (discount or tax) and the final price
including tax and/or discount.

| S—

Percent of Increase

EXAMPLE

The price of an item increases from $30 to $34.80. Find the percent of increase.
1. Subtract to find the amount of increase. ~ $34.80 — 330 = $4.80

The amount of increase is $4.80.

Amount of increase — $4.80
Original amount  —  $30

2. Divide the amount of increase by the
original amount.
0.16 = 16%
3. Write as a percent. 3018

The percent of increase is 16%.

Pre-Algebra il 91
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Percent of Decreaseé ; R

o rcen.i ;,l' decredse:
EAMPILEREE s F'md’-h‘p:sfslﬁ
' from $2 _1B =
. item decrc-‘!-“; 25
The peieautant ount of decrease: ase = $3.25
1. Subiract to find the 3% is $3.25: ount of 46C —;2-5-
" “The amount of decrease ¥ W -
ase
2. Divide the amount of -l 0.13= 13%

by the original amount

235325

3. Write as a percent.

The Percem of deci

a car originally priced at $10,7¢q,
as a sale so he got the car fy,

Jeff bought
he had > };owcver» there W

9
topped for a drink of WY wmlcd 3 miles. 0,630, What was the percent of decrease?
1. Steve stoppe 0% Lt had trave &,
completed 60% of his JOS-SK‘:": ‘ogged? i
What is the total distance ]
B. 20%
A. 2 miles C. 30%
B. 3 miles D 0%
C. 4 miles £ 50%
D. 5 miles
E. 6 miles SoLUTI ON
SOLUTION Use the equation: Original amount — Nem

on: t X basc = percentage
Use theequaion: P bese = 3 miles

3 ;
= — = Smiles
e = 5e

percent of decrease = Original amount

$10,700 — $9,630 _ $1,070
$10,700 $10,700

percent of decrease =
= 10%

Steve jogged 5 miles.
The percent of decrease is 10%.

The correct answer is D.
The correct answer is A.

dra paid $35 for a shirt that originally cost
" S50 What e 4. Tessa bought a car that cost $15,800. What was the

$50. What percent of the original price did the

shirt cost? total cost of the car including an 8% sales tax?
. 40% F. $14536
LR G. $15,800
ol H. $17.064
g e 1. $17.500
K. 85% Y S
SOLUTION SOLUTION
The percentage is the price after the sale ($35), The Find
base is the original price of the shirt ($50), ind the 8% sales tax,
Use the equation:

percent X base = percentage

percent X 50 = 35 percent X base = percentage

0.08 x 315,800 = $1,264
Add the sales tax to the price of the car.
815,800 + 51,264 = 517,064

The total cost of the car was $17,064.
The correcy answer js H,

92 Mathematics \/—/

35
t=="=070=
percent = 0 =70%

Cassandra paid 70% of the original price for the shiry,
The correct answer is J,

Practice .~

12.
13.
14.

15.
16.

& 1
- at 62—% of ite
. Atank is at 62 3 o of its 640-gallon capacity. How map

. An acomn grew 0.5% from its weight of 2.5
. After two weeks on a diet Ry

. A certain baseball stadium is 60% filled when it has 15

. What is the cost of a $99 iter selling for 756, of s
Price?

Y gallons are i the tank?
£rams. How my
ymnnt‘i weighed 180 pou
ymond's origing] weight?

What percent of a 120-gallon tank s full if j

A 39-foot pole casts a 26-foot
shadow’s length?

h did it grow?

original weight. What was Ra nds, which was 90% of his

tcontains 90 gajlons?
shadow. What percent of the pole's height is the

Chris is 20 years old and Susan is 50 years old. W,
When 19% full, a tank contains 136.8 gallons. Hor
When a cup is 75% filled it contains 75 ounces.

4t percent of Susan’s age is Chris?
W much does the full tank hold?
How much can the cup hold?

000 i
How many people can the stadium hold? RECPIE 1N end e

A price increased from $15 to $18.30. What is the percent of increase?
An $82 item is on sale for $50.84. What is the percent of decrease?

The number of students in a school decreased from 4,850 1o 3,104. What is the
percent of decrease?

A balloon went from 13,500 feet to 19,008 feet. What is the percent of increase?
What is the total cost of a $28.50 garden rake including an 8% sales tax?

During the End-of-Summer Sale, an air conditioner that originally sold for $510 was
discounted 25%.

17.
18.

How much would you save if you waited for this sale?
What is the sale price of the air conditioner?

Phil bought a computer for $2,000.

19.
20.

What is the final cost of Phil’s computer including a 6.5% sales tax?

How much money would Phil save if he did not have to pay an 8% shipping charge?
(The shipping charge is applied before the tax.)

(Answers on page 341)

1.

2. Mylin’s Magic Club collects $4,000 from the sale of
tickets when there is a full house. If all the tickets cost

21 is 40% of which of the following numbers?

A, 40 the same amount, how much money will Mylin col-
B. 465 lect from the purchase of tickets if the club is 75%
C. 502 full?
D. 525 F.  $2,000 J. 83250
E. 55 G. $2,500 K. $3,500

H. $3.000
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m1 l

N
4443
. A AR-SY

0% of the
y $600 rent- He has oni;;‘shuw "'a":"
" oy }?JP; e e the rest of the re?
&mcy;“uq he work t0 collect
urs. &
money?
A. 10 hours
B. 15hours
C. 20hours
D. 25hours
E. 30 hours -
4. Ellen walks 0.75 mile © scfﬂge;l%d:f)’}w ot
L ¢ I
to get breakfast after Compwhen il o

How far has Ellen walk
breakfast?

0.35 mile
0.45 mile
0,50 mile
0,55 mile
0.65 mile

REemom

h school team- During

ketball on his hig_ ] =

; Esnl.s:’;;::D;n scored 18 points, w:lli:?'f:i
season he averages 20 points per gamtﬁis i
of Dan's average did he score during

60%
65%
75%
80%
90%

mEOR»

ame Chad scored 2 of his team's

% Dusingaaecet Is did Chad

6 goals. What percent of his team’s goa

score?

F 3%

G. 3%

H. 66%

1 5&3%

K. 77%
(Answers on page 341)

= Ratio and Proportion

A ratio can be expressed in three ways.
5
6 = 56
5t0 5

Proportions

A proportion shows that two ratios are ¢
products are equal.

ll‘ln]z} mz_‘)')’ L6}
377 481

Since the cross products are equal, these
94 Mathematics

10.

"4 sale the price wen

——

se for $150,000 and thep
1 bought gc':\'hul was the total cost °r:hg

a 7
bed P ading the 14%°

pecue grill she wanted thyy

Emma found ?51 20. She discovered it was gp s

ffotbhe original price. Emma bought the ..

for 10% Ot . 60 sales tax. What was the fip,
sale 2 5

'::;_l of the grill?

§112.54

$113.50

$11448

$115.86

$116.35

BRemam

ce of a television was $225, Duri

The original Pr 1 down to $180. What was the

percent of decrease?

A 10%
B. 15%
C. 0%
D. 25%
E. 30%

[ one month Dennis’ puppy grew fmm 3 pounds 1
5 pounds. What was the percent of increase?

2%
1
23%
3%
66%
wﬁ

FeEom

ual. 2 ;
qual. If you write the Tatios as fractions, the cross

o fractions o 4 proportign

—— s —— u

7 e .

Some calculators solve

Proportions di
calculator to complete Portions directly,

You can
or to check your ca| Sup e

culations,

Solving a Proportion

1f one of the values in the proportion s unknown, cross multiply to solve the proportion

EXAMPLES

Two fractions are equivalent. One of the fractions is -]% and the numerator of the

second fraction is 156, Solve a

. proportion to find the denominator of the second
fraction.

First, write a proportion.
first fraction — % e « second fraction
X

Solve the proportion.

Cross multiply. Cross products are equal. Divide to find x.
13x 2340
13 1567
—_— W —_— = = =
15 = 13x = 2,340 x=2340+13
x =180
The denominator of the second fraction is 180.
A builder estimates that she will use 20 bricks to cover 3 square feet of wall. How J‘
many square feet can be covered with 2,090 bricks?
20 brick: 2,090 brick Ahenamiting 2
Wit i cks _ 2 ricks proportion, be
ORI o square feet  x square feet sure to write
Solve the proportion. xih’::?;:y
Cross multiply, Cross products are equal. Divide to find x. Here we wrote
h ratio as
20 20906270 s
Args 20x = 6,270 X=6270 +20 pricke Fojsiies
3 x square feet.
x=3135 y

The builder can cover 313.5 square feet with 2,090 bricks.

Pre-Algebra Il 95
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QU GRS

o
aA-4% t to the
= chone Je right 1%
~nh0Ol
ALElP le? . 3
W e I .
asts an s""'fwa;:]];ﬂi‘:o# telepho™ M
-tall person © . How The proportio
3. A 6-foor-tall PEOOT 0 dow. h 1.
person casts 2 20.3-fool l Jephon® pole could alsoAb - <
Write a proportior: s-foortal ew - written === = 23 =
6-foottall PSR = 03 ot shad? The result wil p* '
person — 8.4-foot shadow d e 10 find X- be 16.
- i i the same, <

Solve the proportior: cts are €% +84 A
Cross multiply. o pe = 121.8 7 : 1.
lzl.E_ﬁ_w_ﬁ‘“ gax=1213 x=143 -

g4~ 203

The telephone pole is 14.5 feet high. 19.
20.

postman family drinks 3 gallong of

2, Intwo weeks the ga_llﬂns of milk will the POSlmnns

e —— B} A= \
P
- 2
Solve the proportion — = —,
13 x

4 . ) o
Show 3 WrIllen as a ratio in two other ways,

It costs David $25 to fill up his tank

of gas twi
up his tank of gas 20 times? £as twice,

How much will it cost David to fill

7 cartons?

A roofer estimates that 15 tiles are need

ed to cover 4 . "
be needed to cover 120 square feet of €r 4 square feet. How many tiles will

the same roof?

A flagpole that stands 25 feet high casts 5 shadow of 40 f i
5 4 eet. § i

next to the flagpole is 6 feet tall, How long is the person’s shac?::;ne Mg

Jack went to the grocery store and bought 8 apples fi
Jack have bought if he had $5? €1 % apples for $2. How many apples could

- o s f ; many i
hit 6 times out @ milk. How (Answers on page 342)
1. Ediis a bascball ngf'}r;’:fﬁ‘:;m:s will Ed expect drink in 9 weeks?
every 20 times at aim times? 3 gallons
to get if he is at bat F. g
) G. 6 gallons
g- g‘s’:!z H. 135 gallons
B i 4 . .
C. 60 hits 1 ;? E:ﬁgﬁ 1. John is making tacos for himself and 17 friends. For
D. 65 hits K. 278 every 3 people John uses 5 tomatoes, How many
E. 70 hits SOLUTION tomatoe.-'s will John use in all? $32.507
SOLUTION 6 A. 1(}5- tomatoes F. 10 books
; Setup 4 proport 3 G. 15 books
Set up a proportion. e 3 gallons _ LFM B. ll}gtomar.oes H. 17 books
Ghits___ . AP 2 weeks 9 weeks 1 J. 19 books
20 times at bat 200 times at bat e C. 28? tomatoes K. 23 books
Cross multiply and solve for x. Cross multiply g: 30 tomatoes .
R IX9=2 85 tomatoes .
1,200 = 20x = 2. Some say that a person should drink 8 glasses of By 5
e =135 water a day. If each of 45 people follows this advice, SEMECS BECe
i ink?
Ed would expect 1o have 60 hits after 200 times at bat. ~ The Postmans will drink 13.5 gallons of milk in 9 weeks. how much water will they drink? : groills oti'_ tape
; ) F. 300 glasses of water i E:D S.0f ape
The correct answer is C. The correct answer is H. G. 340 glasses of water D. :1 ‘0}15 011: tape
L .} H. 350 glasses of water E 12 I ]ls - mee
J. 360 glasses of water rolls of tape
K. 390 glasses of water
. @
P ra Ctl € o~ 3. Given the ratio %.
. L . 5w6
Rewrite each ratio in two different ways, I. 65
Y 1. 5:6
"7 &Rl 3. 4109 .2 Which of the following choices is a complete list of
Solve the proportion. 5 the ways to properly rewrite the ratio?
2 A1
5.;=% ﬂ_ia_]_ Ti 10 B. 11
T T B2 C. Iland 1Nl
9, 4.1 I 1T D. TandIIl
"8 i A T E. L1l and
e T R 66
) 121 SRl oL 4
96 Mathematicg X Mg (Answers on page 342)

m

(PR !M.H‘M

4. Jeff went 10 a book sale where 6 books cost $13.
How many books could Jeff buy at that rate for

A trainer uses 0.75 roll of medical tape on each
soccer player. If there are 15 players on the team
and 80% get taped up, how many rolls of tape does

Pre-Algebra 11
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L—22

[
5.9_ 10

3 times as many tomatoes aqrp‘; iy following
much lettuce as peppers: Which 0

circle graphs best fits this informatiof-

A.

|

VAV

E.

G

(Answers on page 344)
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ow shows the scores on g Ie
rcentage of the class seqp, dcfl?nl
" the

Math Test Results

Number of Students

80's 90y
Score

8%
25%
2

413%

= e

2
665%

S

2
K. 9]3‘%

During an August heat wave, Wendy kept track of the

" high lemperature every day for a week. She graphed

her results on a line graph. To the nearest degree,
what was the average high temperature that week?

High Temperatures

120°

=

5

2 100 |-

£ o BNV

&
80° |- e e NE—
0 1 | 1 |
#10 81§12 813 814 815 B

Day

A 95°

B. 9%

C. 9

D. 9g°

E. 100

<4 - As

s Probability

The probubi!i[ylof an event is the likelihood
the probability is 0. If an event will always o
jties fall between Oand 1. Use fractio
lity of an evenr.
number of favorable outcomes

Probability of an event =
number of possible outcomes

EXAMPLES

Think of rolling a single fair die.
1. What is the probability of rolling a 3?7
=71
[

number of sides witha3 — 1
number of sidesinall — 6

P(3) =
The probability of rolling a 3 is -é—

2. What is the probability of rolling an even number?

number of sides with an even number (2, 4, 6)
number of sides in all

P(even number) = : % =

The probability of rolling an even number is lz

3. What is the probability of rolling a 7?

number of sides witha7 =0 _ 0
number of sidesinall — 6

BT =
The probability of rolling a 7 is 0. This means that the event is impossible.

4. What is the probability of rolling a number less than 10?

number of sides with a number less than 10 — 6 _ \
number of sides in all -6

PIN<10)=

The probability of rolling a nu
certain to happen.

————

ility is 1. All other probabil-

There are six sides
and each side is
equally likely to
land faceup.

4

-

=

mber less than 10 is 1. This means that the event is

Pre-Algebra I
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L

ents ¢ prﬂbabilill’ of the | l

t EV . @
Independent and pepende” s w8 Practice .~

nt
ome of one €% .
Independent events — The outcom You have a fair penny,

other event. : s -
= ol 1. What is the probability of flipping a 117
: . f hearts 1S Zn" . B
EXAMPLE a o of pickint the king :2 i lshze 2, What is the probability of flipping a head?
babill till 52 cares 7
) .‘.u'd5~Thepm 3 €l are s 5 G _
You have a standard deck.of 5,- c;md replace it if the Llc'-‘l‘-l Acard picked and replaced 3. What is the probability of flipping a heag or atail?
-k a card without looking il = . .
You pick @ ¢ i - king the king of hearts is S04 52 4. You flip the penny 10 times and get 10 heads. What i - .
deck. The probability of picking & ™ adent events: head on the next flip? s the probability of getting a
followed by picking another card are indepe ability of the other event.
f one event Joes affect the pro! You ‘have six se.lme-size balls numbered 1,2, 4, 5,7, and 8 in a box. You p; :
Dependent events — The outcome 0 on, looking. What is the probability of picking * X. You pick one without
5. an8?
EXAMPLE s _ fheal’lSiS"L'
. ‘ The probability of picking the king © 52 6. an even number?
; I y are
dard deck of 52 cards. The P s put it back, There
i - hout looking, not the king of hear A s 7. anumber greater than 62
You pick a card withou 9 e king of hearts 18 now 51"
. ility of picking the .
now 51 cards in the deck. The probabiiity :icmg nther card are dependent events. 8. a number divisible by 6?

A card picked and not replaced followed by

9. a multiple of 4?

You have a standard deck of 52 cards. What is the probability of picking

o . . 9
hat is the probability of choosing, without 10. a7?
1. In a jar there are 3 blue marbles and 5 red mam]g[sl; p ¥ r:oliin]g. : rell)i face card from & regular deck of
If you reach into the jar and pick out 2 kel cards? (A face card is a jack, a queen, or a king.) 11. ared card?
out looking, what is the probability that you will 3 I
pick out a blue marble? E b % 12. aheart?
3 1
A = A K. -
1; G 5 2 13. a non-face card?
5 H =
i B % 14. a2,3,0r4?
T8 SOLUTION
8 E
D. 3 There are 6 red face cards in a deck (There are 4 kings, 15. a9or10?
E & 4 queens, and 4 jacks, or a total of 12 face cards. Half of i . -
3 the face cards are red.) . 6. a jack, or a queen, or a king?
SOLUTION Find the probability of getting a red face card. . .
number of blue marbles 4 il A You pick a 7 of clubs and don’t replace it. What is the probability that the next pick will be
P(blue marble) = —————————— _ 3 number of red face cards
total number of marbles ~ g P(red face card) = e
total number of cards 17. a6 of clubs?
The probability of picking a blue marble is —3- o 0
: 8 TS 18. a7 of clubs?
The correct answer is A. o ST 2 ?
The probability of choosing a red face card from
the deck i -23_ 19. a7?
6 .
i The cormect answer i . | 20. aclub?
(Answers on page 344)
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12!
Products ‘.
.y are removed from aregyp, ay j dt Iti i
faking and SJ:‘;‘ .l":fm Prob;lblhl)«' of pjcking i You may just need to multiply. Look at the example below,
4 3% S geck, W
§2-car
ks, 2 blue 3 face © EXAMPLES
drawer there are 3 bow™ smw?tlho“' Iw::f;" F : buyi fi
1. Inadrawe : ick a sock wi L ] You are buying a trozen yogurt cone, The voo ; .
and 3 red Uck; B:;;:}Jig; rchm-“"sabm i heugprsinin Jimliger cight Kinds (ﬁi(’)[‘)’bil:)n st(l)\rdc hfn three differen types of cones,
o G 3 yogurt cones you can buy, PIngs- Multiply to find how many types of
A 3 2
33 B3 2 N 9 % 8 = 144
B. - 2
% I 3 cones Kbevats toppings
c. _f % % There are 144 different types of cones,
) ils in a box: 4 red, 5
5 a0 colored pencts i i’ BTeen,
2 k ncil wit
E. % itha 5 Therfue and | black. You p;‘:hea l:zbabili: h::? o ti
ity of rollinga 1 0743 ™! 10 blu. L0 ot is the sum of the prob ein s Of Picking Permutations
2. What is the Womylillf of ro lwklng‘ncil and the probability of picking a blacy
singkl six-sided die? ;e r::ill.?; A permutation is the arrangement of a certain number of items in a specific order.
F +
6 7
el AT EXAMPLES
1 1 ‘ :
H } B. 5 Three students, Alex, Bonnie, and Charles, Jine up single file. How many different ways
5 2 c i can they line up? You can make a list,
o 2
i % _ " i ABC BAC CAB
lar deck of 52 cards, what is the ]Pmbnbll— ‘]1 ACB BCA —
3. From a regul i e or a face L $ ;
ity of choosing a card that is not an 4¢ E 3 Three students can line up single file six different ways.
card, but that is divisible by 27
A £ You can also use factorial to find the number of different permutations.
-f 3 factorial is written 3. 3!'means3 X 2 X 1, or 6.
B =<
:3 Use 6 factorial to find the number of different permutations of 6 items.
'f’ 6l =6X5X4X3X2%1="T720
o 753- There are 720 different ways to arrange six items,
B = S According to a special rule, 0! = 1,
{Answers on page

_ E X AMPLE . i _ |
a Elemen ta Iy counting TECh niques Nine students are going to line up single file for movie tickets. In how many different

ways can the students line up?

There are some elementary techniques that can help you to count very efficiently. This Use 9! =9 X 8XTX6EXS5X4XIX2XI=2362880
section reviews three of these techniques: products, permutations, and combinations. , 5 I
Factorials are used to find the number of permutations or combinations, There are 362,880 ways for the students to line up.

Permutation Formula
You can always use this formula to find the number of permutations, or ways of arranging
nitems in r positions.
n!
(n=r)

Look at the examples on the next page.

Pre-Algebra Il 111
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0.1 ar-
5.9‘ 10

- pant and vice
t? LES ions P ey
~ EXAMP wo < (he 0

Jub ar
1. Four students 1146 lumc e
" How many ways can ;
uld.

Use the permutation form
by

and 1%

r students and ¥

— 7, Substilule:
S\’H =,|_-u“,|f""‘

There are fou

| (—

2 sition
—
{n=r)k

e many Jifferent Way$ can the
how

r2|s=

Ei:]:
2

Jecting four studef

ays of €
There are 12 ways @ e
There are five cars and lhrclewpmimg sp
- cars be parked in the spaces:
R=5amirs.;' i Mk
w2

n! o e

PO : 20
w-n 6-» =

i aces.
There are 60 ways 1 park § cars 10 three P!

Combinations

A combination is an arrangem
matter. Look at this example.

of ace i I r does not
el riain number of items 1N which orde
i of

- d green.
ars—red, blue, yellow, an
buz:‘r)su L: parked? Order doesn't matter.

"EXAMPLE SRS -
There are just two parking spaces.
In how many different ways can Iwo
We are taking four things, two at time.

Make a list. Remember, order doesn’t matiet.

Order Matteg,

Fi irs 0 & h&
to c:;;y,e" hae ¢*
Secon oU',:-
only 3 left t, Ve
choose frop, So
4X3=12 Wayg,

-

Order doesn't matter hers,
There are fewer ways,

4 (choices)

3 (choices)

RB BY YG

RY BG 4x3

1(1st pick) * 2 (2nd pick)

1

2
RG Tx2 = 2 = ©ways

There are six ways of parking four cars in two spaces.

Combination Formula
You can always use this formula to find the number
a group of n items taken r at a time.
n!
(n—r)r!

of combinations that can be made from

Since we are taking four things two at a ime, =

dand r =
Substitute, 2

sl 4 4

(=0t -y = T

There are six ways of parking the carg ifmﬁqdm

=3x3Ixaxg
Ix2

ot marger,
112 Mathematicg

T

T TT——

("MODEL 't PROBLEM

There are three job openings for Level | compu ;
cians, and six applicants, How many lll"(.‘l‘cn:‘“i;:::::l; SoLuTION
these six applicants be chosen 1o fill the lhn-cjobqtm“g‘? The problem asks about choosing, not rankmg, apph-
i cants, Order does not matter, so this s a combination
a0 problem,
B. 2
C.120 n' 6!
—_—
:3. ;ig (=it (6 - 33
g R «12 9
Ix2xIx}pxpxf 6
The correct answer is B.
\

Practice .~

1. How many different ways are there 1o place 5 books on 5 different shelves if you can
place only one book on each shelf?
2, 1f Andy has 7 shirts, 6 pants, and 8 ties, how man

h digge Ny y different outfits can he make with
the pants, shirts, and ties?

3. There are 4 coach seats left on an airplane and 7 people waiting for those seats. How
many different ways can you choose people to fill the 4 seats?

4. There are 4 people running for 4 different positions: President, Vice President, Sec-
retary, and Treasurer. How many different ways are there to place the 4 people into
these 4 different positions?

5. For breakfast Jane has cereal, orange juice, an apple, and a piece of toast. Jane keeps
4 different types of cereal, 2 different kinds of orange juice, 3 different types of
apples, and 2 types of bread. How many different breakfast choices does she have?

6. There are 6 puppies bom, but the mother always feeds only 4 Ppuppies at a time. How
many different groups of puppies can she feed at one time?

7. There are 5 windows in a room, and Rich bought 5 different curtains to go on the
windows. How many different ways can Rich place the curtains on the windows?

8

. Steve knows 5 notes on the guitar and plays 4 notes in a row. How many different
ways will Steve be able to arrange his notes?

9. There are 9 different things to drink in Lisa’s house, but Lisa has only 3 glasses. How
many different ways are there to put 3 different drinks in the glasses. (You can put
only one type of drink into each glass.)

10. A 7-digit phone number uses all the digits from 3 to 9. How many different possible
phone numbers are there?

(Answers on page 344)
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editor needs five stories for the i

AnewsPP issue. There i SIX reportery ™
¢ of - he stories. How many y,
) Pﬁnahle i ““:]e‘f each story is written by gy &0
aings 0 al ssigned 1 My
oulfo([“oopc an scl“‘ the be &8 g 0“‘
ko :tuﬁ:r::nu;}’n} diferent ¥2Y* ¢ reportet”
team. In
openings be filled” " 2
A2 G
B. 8 n 3
C. 28 J. 120
D. 56 K. 720
E. 84 e 10 h€ it area codes can be createq j
giferent S 10 gl:; 5 How many 3-digit e if the
2. A store manager has I8 /ore, In how " st digit cannot
first four people WHO ERET e gifts”
different ways can he Gis A, %
F 4 ¢
G 8 S 900
H 16 999
5 2 E
K. 2

(A-Z) followed BY

1S .
3. Alicense plate has three s ifferent license plates

three digits (0-9). How many di
can be produced?

A. 11,232,000

B. 12654720

C. 12812904

p. 15,600,000

E. 17,576,000

(Answers on page 344)

r Expressions and Equations

i i ion to solve a problem. An equation i_s a
have to write an expression or an equation A ! o
;{::u:egzit a?;)ut variables and numbers that contains a0 equal Slgl'l.::: ex::r(e_ls;l:n ;::: o
no equal sign. The variables in a linear equation are of the first degree. y
ponents of 1.)
Words or phrases in the problem may help you

m Wnt‘lng Linea

decide when to write an operation sign or

when to write an equal sign. But remember that you can't just use these words and phrases

without thinking.

Operation Words and Phrases

addition and, more, in all, increased by, sum, total
subtraction less, decreased by, difference, how many more/less
multiplication of, product, times

division per, quotient, shared

equals is, equal 1o, equals

114 Mathematics

2.

EXAMPLES

1. Write an expression for this Statemeny

Three times the sum of x ang y

Substitute symbols and operation Signs for the word

Write an equation for this problem . IXx+y

The Rooster baseball team scored i
L ; : 8 runs inni
in the first four innings. Afier fo, 8 In the first four innings. The Stars scored 3 runs

ur innings, =
2s, how many more runs have the Roosters

Write the problem in words, The difference equals 8 less 3
ess 3,

Write an equation. d=§ -3

3. Write an equation for this problem,

A magnolia tree on Kiefer’s property i i i
: ¥ is 7 feet 3 inches high. If the magnoli
10 inches a year, how many years will pass before the tree is 16 l‘ee? h?gll:?me s

The unknown quantity in this problem is the number of years it will take the tree to

grow to be 16 feet tall. Let y equal the number of y i
inches the tree will grow in y years. RO

Write the heights in inches. now: 7 feet 3 inches = 87 inches

in y years: 16 feet = 192 inches

Write the problem in words. 87 inches plus 10 times some number of years

equals 192 inches.

Write an equation. 87 + 10y = 192

 MODEL '.\¢'i PROBLEM |

A newspaper reporter can write w words per hour. Her SOLUTION
colleague can write w — 15 words per hour. If they

work together on a story, which equation below
shows the amount of time, f, it would take them to
write 1,500 words?

A, r=w!~= 15w — 1,500

1,500
2w = 15

B. t=

C. 1= 1,5002w — 15)
D. r=1515-2w
E. r=100

Find the number of words the reporters can write in total
in one hour.

wH+(w=15=2w-15
Divide the total number of words by the number of
words written per hour to find the total number of hours.
1,500
2w=15
The correct answer is B.

total hours =

Pre-Algebra Il 115
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P)
Practice #

ing of the Y47 and the

jatements: :
Write an expression fof each of these 55 1 at the b8
. the money ina
1. The difference of T o year o
amount withdra? " }n 5 quizzes: regular rate and 3 hours
3. The average of Scott’s grades 0 : at her
. Laura’s pay for one week if she w:’: dollars were de
. uv::::mep at 1.5 times her regular 75 (at theend ofay the account.
sunt of money in 3 savings 3¢C00C interest was
4. g,:ilfg at the beginning of the Ye“ﬂ ¢ each pnahlem. gs. After <he made a
: i be used to 501V T yas $HISS: i
Write an equation that can S ok Credit Umf\:’s $2855. How much did Bry
% The e ot Bn’fr;:;hc;r repairs her new palance
ithdrawal to pay prm—
:alh withdraw from her account? . ganallovanee D\:;.: eacal'; *;;1;‘5 allgwance
d9 years old he recel thday. at Wi
2 ﬁéﬁi‘é“&?;:imﬁce by 3075 a week cach id (HCY)
he turned 127 ) ¢ hydrochloric aci ]
y e‘ containet filled with Jomle 4yml of HCI, how much
7. A chemistry researcher has 2 b use

If the researcher does a series of expel

of the acid is left?

8. To design a house, an architect c.hargest 2
If he gives the Martins a 25% dnscou.m:
design of an 8.000-square-foot house:

Write an equation that

9 )
is equal to 29 less than Marvin's age.

10. The tax on a restaurant me
meal cost, write an equation t0 show h
original cost was $20.

{Answers on page 345)

riments that €a¢

certain fee, f, per squa™
ff that fee, how much will

could be used to find Marvin’s agé

al is 8%. If Joe paid a 15% !
ow much Joe paid

uare foot of the house.
they pay for the

if 3 more than Kim's age

tip on the original (pre-tax)
in total for a meal whose

1. A computer virus creates a total of 50 copies of itself 2. Acompany starts with $500,000 in a savings accoutt

on each computer it infects. If n computers at a
school are infected with the virus, which equation
shows V, the number of copies of the virus at that

school?

A, V=n"
B. V=50
C. V=50+n
D. V=50n
E v=3

116 Mathematics

Every 2 years the account grows by $250,000 in
regular yearly amounts. Which of the following
expressions can be used to represent the amount It
dollars in the account after x years?

F. 500,000 + 220000

X
G. 500000 + (L2000},
H. 250,000 + 250,000x
: o (5

. . (2

3. Abagof 30 chocolate bars 5 s
12 children. Which equation ¢
number of chocolate bars each

ared equy))

Y amon
uld be yeeq 1o find fhc
Chl|d “‘lelucq"’

A, ¢c=12X30
B. c=30-12
C. c=12+3
D. ¢=30+]2
E. c=12+3

4. A bicycle store pays sales representati
s:llary of $5 per hour workcd[? In ar:;;::::: -:h
receive a commission of 8% of the va!uc.o
bicycle sold. Which expression shows Jo
the week if she worked & hours and s;:ld
bicycles?

F. 5h+ 0.08v
G. 5v+ 0.08h
H. 5h + 1.08v
J. 508k +v)
K. 5.08hv

ase
mployees
f each
an's pay for
Sv worth of

(Answers on page 345)

= Solving Linear Equations

Algebraic symbols are either constants or variables,

A constant is one value.

Examples: 2: %, 0.08, m, V5

A variable may have one or more values.

Examples: Xy, a,t

« Rachel has an average of 82

on the last four math

le
5. 1 she has one more test 10 take before the end

A,

:;:clhe semester, which equation could be used to find

score she needs 1o raise her average 1o an 857

L3

7

When solving
equations, first
add or subtract,
then multiply or
divide.

&

SoIv:mg an equation means finding the value of the variable that makes the equation true.
Solving an equation is a mechanical process. The idea is to get the variable on one side of
the equal sign and the value of the variable (a number) on the other side of the equal sign.
‘{ou can add or subtract any number on each side of the equal sign, or you can multiply or
divide each side of the equation by the same nonzero number. Substitute your solution

back into the equation to check that the solution is correct.

CALCULATORY TIP

Some graphing calculators can solve linear equations. If the solution is
simple, however, it may be easier to use paper and pencil.

———— e
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e e —

3. Solve. 3v ~ 4=5+ux
x—4= S5+
pie = X
e 2-4= 5
4. +4  +4
Add r= 9
2x 9
e - +47 Divide by 2. 2732
1. Solve. ¥+ e a4t +47 . . .
. ol s e
B . =2 Check: sbs™° 1 Check: substitute 4.5 for x.
: ? 63 _425+45
i sate 21 for X -16) = 34.5)— 45 .
e Su?::m A _@a=-87 13.5 -4 =95
2+21= aﬁOﬂs 95=95v
48 = 487 & to solve Equ & e .
(tiplication Of pivision y solving Literal Equations
ing Mu , S
Using P | A literal equation is an equation with two or more different variables. For instance,
EXAMP LES o e av +y = ¢ isaliteral equation that can be solved for a, x, y, or ¢.
— o =6l
: 2, Solve. 4k E
1. Solve. > =15 4k = 61 ; _.E..X-A f_VI Fal e i g
' t L=15 4 6l
)-_4 - 415) pividebyd 574 Solve ax +y = c for .
Multiply by 4. 4{4]‘ k.-:]Sl axty=c
y=60 i 4 Subtract y. o, Rl 4
; k. i
Check: substitute 15’_; for ax c—y
. substitute 60 for y. iy
Check: substitute Y. iy Divide by a. ax un =Y
602 s 4 ]5:) =61 a a
4 = L=
61 =617 -
15=15/ x p
i ations in Two or More Steps Solving Fractional Equations
blving W btract before you I
You may ha:h? l_fcll use several steps 1o solve an cquation. Always add or sublract beforc.y : Follow these steps to solve fractional equations.
ltipl, vide. |
i e — —n i | 1. Isolate the variable on one side of the equal sign.
EXAMPLE S_ L8, 0 0 BRI e = R ! | 2. Multiply by the inverse of the coefficient to solve the problem.
1. Solve. 5t — 8.5 = 54 2 Solve%-i- 34=-28 : EXAMPLE
51-85=54 K 34= -28 i i e
Add 835, +85 +85 Subiract 3.4, T r Solve. 23 + 31 = -2 :
5t =625 k i 2=n + 31 = =21
- S _ 625 - = -314 , 3
Divide by 5. 3 e . Bk , Subtract 31. -31 -3l
t=125 Multiply by 8. 8(-3-) = 8(-314) ; o
Check: substitute 12.5 for 1, ; 2512 250 =-52
5(12.5) - 85 = o | .
il 5 o Check: substitute ~251.2 for k. : Write 22 as a fraction. L = =52
62.5 - 8.5 = 54 -2512 3 I 3 3
= —_ : | ; i
=54y 8 +34 ? -28 ! Mulllply by the reciprocal, % % —N) - ;(—52)
_3] ! i
118 Mathematis thasdag | n o o=-19%
~8=-2y F 2 Pre-Algebra Il 119
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P P ——
A%

28. What isthe sumof aand b, if 64 + 2 =

14, and b is § more than a?

lus 6, equal . 2
P Quals 41, 29. What is three times the value of x if 4y — 5 = _ 159

ja runs 5 miles a d i :
ﬂalucof-‘? 30. Juliaru a day. Phil runs twice

. : 3 as far £ s >
I " many miles does Phil run each day? cach day as Julia, minus § miles. How

(Answers on page 345)

.6 §
E SOLUTION ', and solve for Robert's age.

SOLUTION Wit an equat®
Write the equation and solve. i Robeﬂ's age.
154+2=8 sp 4641
Subwax2. 38 =6 subtract6. 57 T e L Solve. 5y —3y+13=26 4. Solveforh.2h-5=h+17
ied =1 =7 years old =3 3
Divideby3. § Divide by 5. r A F. -36
correct answer is A. wer is J. g G. 36
Ths The correct ans C. 55 o
D. 65 J T
E DB K. 20
2. Given the two linear equations 4r - 5 = 17 and 5. The equati
5 i 3 quation $2,225¢ — $2,000 = P shows the profit
. / 12— 25 =2, what is the product of r and s? (P) a computer store makes selling (c) computers.
’ F. 5 How many computers must the store sell to make a
Practice fit of
G. 55 profit of $49,175?
Solve each equation. Check each answer. " 5‘[ ;g_"u A. 21 computers
. Iy = > B. 2
L wt9=125 2 -18=x+3 55 K. 215 c. 2§23:;ﬁ::2
— D. 24 computers
4 Bz=-28 5. y+7=13 6. 3y+8=-5y+88 E. 25 computrs
I 3. Emily is half Mike’s age, plus 7. If Mike is 28 years
4 S G T g 10-3t=-5t—8 9. -1.8=3m+3 old, how old is Emily?
P A. 17 years old
10. 21— 6 =10 — 14n 1. -19—6w=-3 12. 055 -3 =-14 B. 19 yearsold
C. 21 years old
. =7d+3=-18 14 4g+6=8 15, —2k—-3=2 D. 23 years old
13, -1d+3 8 E. 25 years old
| +y= : . Solvem — 3k = i i —x+ y=zforx
16. Solve 2x +y =cforx 17, Solvem — 3k = pfor k 18. Solve —x+y =12 (Answers on page 345)

19. Solve 3k — 2y = —rfor k.

Solve cach equation.

20. %x+l2=28 |

1
0 1y-9=2 22, Ek—ll=21

< T
B 1Zat+ o= yTRETOE N |
R e zs.%:+-‘;-=%
26. Jim's weekly pay is half Car]" ’
Jim paid a week? A weekly ay. If Caris aid $225 4 week, how much is

27, He Iy hit 60 home runs, hi 11 fE“'Ef hOmn n [
l‘-:ﬂ tath d
y £n hll. g l [
many home runs did K ? an ”cl“ Y Ph-ls 30 ow

1 .
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4443 ‘

ths open on a toll rogq
There 47 M[g:bmo‘: exact-change tollbogy, | U
1

; LIy
ars line up to go —
what is the ::::. many way;:::::‘:l; g lhmu&h
- sided dicts t-chs
1y e Chapter 8-
" probability that their s £l
KL G 2
A 52 " 9 B
1 " 24
. 4 v Elementary Algeb
1:4 K 3 - e e n a r e ra
C sl order business sells hundreds of
1 large Ma% The line graph shows h, i
= : L. ,?,mn;i;ff,fﬂ?;ese items (Item A, Item E‘sal“ * Ten ACT questions have to do with elementary algebra.
g L Jevels 0 November 19 to November 75 * Easier elementary algep :
6 J 2 gebra question
1231 1L ghichofthe Bﬂdi:;:hcd:‘:m:” the sales llcv:II ou: I]:cm A single skill or S :1 oy testsan:;);n th):n:l:ic::‘t :f
" =1 2ron' 40’ /| Vi
8. Given the numbers L r’s ﬁ’gmfmﬂlesn to largest? ,;pmnmmly half the sales le em C? pre-algebra and elementary algebra skills.
. um sees
mo:m? hlsnu L:ME N * More difficult questions will often test a combination of
F. -5-' 8 N EIS' 2 60,000 ﬂ elementaw El.gEbra Sk'IUS and concepts_
3 | - R
SERIERE 000" * This elementary algebra review covers all the material
RN B e aE you need to answer ACT questions.
L -] —————
" e S - * Use a calculator for the ACT-Type Problems. Do not use
1 l—:]—, %I_' -é'. %% .E 3000017 e ~...|El_n_?_‘.:':- S e a calculator for the Practice exercises.
e 7 LAd Z om0 lem A —
- W W8S ~N . " 1
o s0poundweghs o 25pomd % i 4 = Evaluating Formulas and 4
i 5 L1 1

& ﬂx;r:s on a lifting bar that already weighs 45 loh‘l') neo nel 1122 123 R4 s E 1 Expressions do
pounds. Which of the following choices "'s.‘li:ﬁyg ™ Tete Xp ressions not have equal
scientific notation the total weight Ed can lift? ’ signs. You

" ber 1 N
A 12 10 pounds ;- :g:xw 20 Formulas and expressions are statements about numbers. To evaluate a formula or :\::;uateref::m:las
B. 1.5 X 107 pounds CI November 22 an expression, substitute values for the variables and then compute. Remember to use o m’t lveﬁ.
C. 12 107 pounds D. November 23 the correct order of operations. {h: s
D. 1.95 X 10 pounds E November 25 m. .
E. 1.95 x 10! pounds
10. A catering service needs 1o have 4 tables for every M. The siem-and-leaf plot below shows attendance al ]
28 people atiending a party. If 224 people are the home basketball games this seasol;lt.1 Wh::i is :
atiending the party, how may tables will the catering Sttt biwoni the e Akl the ot CALCULATOR! TIP
ice need? attendance at these games? X . )
service ne Some graphing calculators can evaluate expressions. However, it may be
E. |: il ik easier to evaluate the expression using paper and pencil.
H 24 1314,5,8,9
#‘ ‘3“1; 1415,7,9
1512,4,6
- 1610,1,3 i .

11. What s the value of the following expressi il EXAMPLES :
rounded to the nearest 100th? e . 7 e — < - S ISP o |
3X{+5+02-3742-1 G. L. The formula for the area of a square is A = 5%, where s is the length of the side of s

3 - 29 i 5q -

35 the square.
8-21+x8 I 10 .
A 04 K. 145 Evaluate A = s5* for s = 4 centimeters. \fj:a square units
g; 0.43 A =4= 16 cm? r area.
. 0431 . . .

D. 0.4 2. The formula for the area of a circle is A = wr?, where r is the length of the radius
E. 05

Evaluate A = 7r? for r = 3 inches. (Use 3.14 for m.) L j

g - 1
124 Mathematics A= (3.14)(3) =3.14 X 9=28.26in
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ar:l.lltl bases S _“4 me!

‘ 3, The formula for the ared

lengths of the W0 P
h forh =
Evaluate A = 'z'{bl +6)

5.8 meters.
3.5 (102

A= %2(4“‘ +58)= -2-

4. The formula fo
sphere.
Evalua

= A for
eV =3" ]
y= (.;)(3‘141(63) = 90432

g <] = PRT.
ample interest is /
ki aid or eamned in interest.

deposiied.

. The formula
Simple interest

p = Principal, the amount
rate.

is the amount P
porrowed of

R = Rate, the interest e, for 6 months,

i |
gth of the loan of deposit in years: (For examp
1

T = Time, the len
: T=-)
T==For3 months, 3 go—
Evaluate | = PRT for P = $2,800, R = 9.8% an;ig 1;
Write the percent a5 2 decimal. 9.8% = 0.

30
= 2 years = 2.5 years
Write T in years. 30 months = 7 ye

1= (52.800)(0.098)(2.5) = $686
The interest is $686.

L i - X
6. lfy=3..1=2.8.andt=z.whallsmevalueof3y 4J+k?

Substitute the numerical value for each variable and then compute.

3)1 — 45 + ‘;L
= 33)- 4B+ Subsiute, Muliply or divide from left to right.
N
Remember: i=1+l=é 3.
( L1 41 . 1 12
4
=9-112+12 Add or subtract from left to right.
=98
The answer is 9.8.
126 Mathematics

T —

..

Use cublc units

- for volume.

-

What is the radius of a circle if the area is 49+ in.27 SOLUTION
. 245in.
3. 20 infn Use the area formula, A wrt
C. l4in Substitute 491 for A. 49n ot
D. 7in
E 35in Divide by . o i
™ w
Evaluate. V49 VA
Tin r
The correct answer is D.
M
" /
Practice
Use these formulas to help you complete the practice exercises that follow.
Geometric Formulas
Triangle Area = %bh Area = wr?
— " Circle
Square Area = s Circumference = 27r or md
Rectangle Area = w Cube Volume = s*

Parallelogram Area = bh Rectangular Prism Volume = Iwh

Trapezoid Area = -;-h(bl +b,) Sphere Volume = i;--rrr’

For exercises 1-12, all measurements are in centimeters. Use 3.14 for .
Find the area of each figure.

1. Triangle:b=3,h=38

3. Rectangle:! = 1.5, w =12

5. Trapezoid: b, = 4, b, = 0.5 h=13

2. Square: s = 0.7

4. Parallelogram: b = 2.7,h = 1.3
el e L

6. Triangle: b 2.!! =

Find the circumference and the area of each circle.
7. Circle:r =2
8. Circle:d =6
9. Circle:d =18
Find the volume of each solid.
10. Cube:s =09
11. Rectangular prism: [ = 4,w
12. Sphere:r =3

=6h=15

Elementary Algebra 127
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e a1 ]
/ ‘.2‘3‘41 A0 €8

. = ralé,
= rt, where d = distance: 7

Use the formula d
value.
W, RS 270 feet
= 9

r = 60 mph = ds__

1 = 2 hours £ = 90 secon!
Use a formula to solve each problem- . .

250, what is the simple 1

16. At an annual rate of 11.
account that has a princi

17. What is the circumference ofac
d of a car that

hes. One b

pal amount of

18. What is the average spee

19. The heightof a trapezoid is 5 in¢
is half the height. What is the area O

20. What is the volume of a sphere with the
30 millimeters?

21. Belinda has $1,025 in a savings
she have in her account after two ye

22. Ricardo borrowed §8,500 to buy a car. How m
for 4 years at 8% simple interest?

(Answers on page 348)

1. What is the volume of a cube if the area of one face of

the cube is 36 m??

A 12m’
B. 18m'
C. 108 m*
D. 206 m’
E. 216m’

2. Add the sum of the sides of a square with an area of
30.25 in.? to the sum of the edges of a cube witha
volume of 343 in.’.

F. 5.5in.
G. 7in
H. 125in
J. 6din
K. 106 in.

3. What is the area of a circle wi }
24w cm? KAISe S LAt B
A, 12mem?

B. Admcem?

C. 120w cm’

D. 144wem?

E. 240mem?
(Answers on page 348)

128 Mathematics

pterest camed |

ircle with 2 diam¢
rravels 290 mi
ase is twice the he
f the wrapezoid?

same radius 25 3 circl

. 1o find the missing
ﬂ“d t = ul'l'le-
d = 420 mﬂCS
, = T0mph

‘:—"‘.J-""_

n 24 mgnrhs on an

erof 13 cemimeters'.’
lesin3 hours?

jght and the other base

o with a diameter of

How much will

that pays 4% simple interest.
i‘{x:ﬂ:rsmif :hcpan}'llakes no deposits OF withdrawals?

uch interest Wi

1l he pay if the loan is

4. The area of arectangle is 30 in.2 and the length of the
rectangle is 6 in. What is the sum of the length and the

width of the rectangle?
F. 1lin
G. 9in
H 7in
J. Sin
K. 3in

5. John and Eric drove the same distance in separate cars.
It took John 6 hours to complete the trip, traveling &
an average speed of 65 mph. How much longer would
the trip take Eric, if Eric traveled at an average
of 60 mph?

1
A. ry hour
1
3 hour

3
: hour

®P 0w

| hour

2 hours

=

‘

s Exponents and Radica|s
Exponents

« The base shows the factor.
« The exponent shows how
many times the f;
actor is repeated,

Exponent

Base »2°=2X2X2X2x2x2=
The factor is 2. K

Use the following rules for exponents

Rule
S =10 ,ﬁff'f""
x=x 6 =18
(xM)(x") = xrom X 75 =70
L) | L
X o 7
() = x™ (5 =5
x_"=ﬁ(x¢0) 54=5_14

Radicals
Write radicals with the radical sign or as a fractional power.
Index
! .
}s\ﬁ\ =8x7

Coefficient Radicand

This radical shows 8 times the cube root of 7.

Simplifying Radicals
Simplify all radicals so that:
» There are no fractions in the radicand.
« All nth powers of whole num
+ There are no radicals in the denominator.

+ The index is as low as possible.

Vi =Vi-Vy md f;=—\‘%

bers are removed from the radicand.

J‘
Removing the
radical sign from
the denominator ie

called ratlonalizing
the denominator.

_
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D s .
1. Simplify. Vs - e ‘ﬁﬁ"ﬁ ik
Look for perfest square i m :
Extract the square factor.
Vi
2, Simplify. J:]% JI ) -’_E
Write as separat radicals. 16 Y16
Vi
; e
Find the square root of the denominator: 3
V3
3, Simplify. J% , J%_ i _\__/__1,
Write as scparate radicals. ; i/ ﬁ s .
i 1 =— _,_._-—7
Multiply the numeratof and denominator b ="V

1o remove the radical from the Jenominator.

.. 2
1. Whuisllw;umofﬂwfacmof}'ﬂ"i'? 2. Simplify T2
A 9 . _@
B. 12 . :\3[‘
C. A 4.

D. M G. ry 5
E. 60 e %\/;
SOLUTION . "
Write the factors. 0
YPagle5t=3ededededadodoses K %\E
Add the factors. SOLUTION

343 +3+3+4444+4454+5=U

Simplify the numerator, Factor and simplify the
The correct answer is D. denominator.

e i
\(s_q VIeVs  avs
Multiply numerator and denominator by V3 \
1o remove the radical from the denominator.

V5 93
|

vy . B
"“ISVE 4_5-2_0'\/3 |

The comect answer is 1. |

N

130 Mathematicg

»

practice >

Compute:
5 TAT R Ay 3 2 H @y a4 3% 5. ¥ %9
6 9+¥ o 8 120 +12° 9. vt 10, 6+ 6
simplify.
1. Vs 12. V864 13. V56 14. V576 15. Vie2
= 1. = 18, 2 19, —2= 2. -
¥- Vil Vig " Vo * V2% Vi
(Answers on page 349)
- i
L132x 13 =" 4. Which of the following choices 15 <4 w0
T F. 4094
?%. 1 G. TX2NIX2IKLRLIAEXS
C. 0 H 27
D. -1 ). &
E -2 K 2x8
1 .
- Vas e 5. Al of the following choices are the reciprocal of
F 3 -‘jgiaxcm
1 M
G. r A, (B X 2
H. % B. 6 X6 X %
V3
= c. exex 2
Vs 1
K =5 D. 6+ 6% %
+ 981 =
kSR E e+exL
A, 20 2
B. 15
C. 10
D. 5
E 1
(Answers on page 349)
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-

You can a4 d
ction subtract o,
2 ubtra when t
addition and 5 aro the gradeay
1 radicals: st
“To add or subirac radicals are e same-
+ Rewrite so the coefficients- A
» Add or subtract the SR
EXAMPLES
) =8V7
L Add sVT+2VIE2 Wil = WiEX1=2% o
Rewrite V112 iHaVi= 13V7
Add the coeficients.
S0, VT + 2\/1-1- = 13\ﬁ’
3 I Ve o
2 Ach}\/Tﬁ_H!SVé jmﬂﬁﬁ;:;xsvfé-%@
Rﬂ"i‘cjm JE + B\’/E = ]?\‘/E
Add the coefficients. ! Ve
S0, 3V163 + 8V6= 1ve
Subtract, 3VA8 - VT o
v Rewrite 3V38. V=3 i6x3 = 12V3
Rewrite V27, VI =VX3=3V3
Subtract the coefficients. 12V3-3V3=9V3
S0, 3V - VIT =9V3.
CALCULATOR TIP
If the answers to a question are in radical form, check to see if your
calculator represents answers in radical form. Graphing calculators usu-
ally don't have this feature,
Multiplication J"
T i anle
] mul::laly radicals: Radicals do NOT
+ Write the factors under one radica 5; need to be
* Multiply. s the same 10

* Simplify if possible.

132 Mathematics

multiply.

_4

EXAMPLE YT
Multiply. V10 % V15
Write factors under one radical sign, VIO X Vi3 o
Multiply. =WVI0 x 15
Simplify if possible. j V150 -
S0, V10 X V15 = 5V6. =V x6=5V6
Division
To divide radicals:

« Write as a fraction under one radical sign.
« Factor, cancel, and simplify.
+ The denominator of the answer must be a whole number,

T'Ex_gx_MPLE__s

Divide. V—%

Rewrite under one radical sign. V5= V5
Factor numerator and denominator, Cancel, B JET 3 JE
The denominator is not a whole number, i -
Multiply numerator and denominator = ,,m = JE
by the denominator. 3x3 9
Simplify. = _‘/i_ﬁ
1.3Va3 + 11V75 =1 2. Vida+Ve=1
A 1AVTS F L
B. 33Va .
c. 67V3 G 3
D. 72\V5 H. 2—\}
E 81V2 . 2
SOLUTION \/Vz_.—l
K M2
Rewrite with radicals that are the same, Then add the 3
coefficients. SOLUTION
IVAE + 11VI5 =3VI6 X3 + 11V25 X 3 Rewrite the factors under one radical sign. Then simplify.
= 3% 4V3 + 11 X 5V3 = 12V3 + 55V3 = 67V3
The correct answer is C ———\/ﬁ-:\(-l?—: el S =Jz= 1_-»'3=J'£,—_._.V’1—1
¢ ; Ve Ve ¥Yza V3" V3a3 V9" 3
L The correct answer is K.

Elementary Algebra 133
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= T
\,'r-"‘ !

Practice / !
Add. = 2 6\’ﬁ+8\[3-1’5-
1. SVo+3V2

3, 9\/5:—8 + 11V75

6 11V96 - 4V32

Subtract. =
4. 4V50-12V12 9. VB x V30
Multply. g VixVP
1. \/E X Vﬁ '\/—G
Divide. VR 2. 755
i % 11 ]
3
Simplify. " \,E_\/g'”\/ﬁ js ABHNEXND
7
13.\/§x\/6+\/'_ \/'54_\/5‘} ls-%x,\/g_6+\/r]|—g
vih VI o

6. AT~ Ve
9. V3i-VE-2V2

(Answers on page 349)

L VZxVia=1
A —4VTI
B. -2VTI
C. VT
D. 4T
E VT

2. Vsi-Vo6=1
F. -2V3
G. -Ve
H 2V3
L Ve
K. V6

3. 3V125 4+ 6VED =

e =9 D. 39V3
B. -29V5s E 145

C. -9V5

{Answers on page 349)
134 Mathematics

4 VRVII - VIIT) =?

F -4V26
G. 4V2

H 2VD3
R AVT
K. 4V26

5. What is the product of the numerator and

denominator in the simplified form of
A V6
3
B. =
;V6
V2

6V2
18

me 0

11

V10

"
s Polynomials

Types of Polynomials

Polynomial is just another name for an ex i
oo s THECE A1 ety pop;-;;;;?;;lkccn" that expressions do not contain

5.
A monomial can be a constant, 3 variabl
3 2 €, 0l .
variables. r the product or quotient of constants and

Notice that there are no addition or subtraction signs in monomials
Examples: S, z,4x, %, 345, xytiys 3 -86
it
A binomial

is the sum or difference of two monomials, Each monomial is called a term.
Examples:  3x = 2,50 + 7, =8 + 620", 72 - goz2

A trinomial is the sum or difference of three monomials, Each monomial is called a term
Examples:  9x° + 45y — 6y, 2 = 0 — VoI + 50+ 34

Similar Terms

Terms consist of constants—called coefficients—and variables. In the term 5x, the
coefficient is 5 and the variable is x.

Similar terms have exactly the same variable part. The order of the variables is not
important.

Examples: 5xy is similar to 15xy and 34yx,
6%y is similar to 17yx? and x%y.
627y is NOT similar to 5x)? or to 7y*x.

To combine similar terms, add or subtract the coefficient and keep the variable part.

" E“XAM'PI.E'_\_-_- — - R

e
Combine similar terms. 3x + 2xy + 7y — 5x + 32 = 2y

Group similar terms. (3x — 5x) + (Ty — 2y) + 2xy + 3¢ J

Combine similar terms. -2 + S5y +y+3 Always combine

similar terms.

1
¥

= Qperations on Polynomials
Adding Polynomials

To add polynomials, combine similar terms.

Elementary Algebra 135
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the ACT
fx‘i The calculators alln?ve:agr; e
polynomials. You will

J .
y -

[EXAMP BE
| A EaRadb ey il -
-6y I _edy t I

2y — g+ @~ &Y o3¢
i ac #3ET ; »f~7y’x+(8—16)
Remove the parentheses. o 567 - 6y .
Group similar ferms- ;;,,J.'. " i g
Combine similar terms.
Subtracting Polynom1als N —
1gns 1n
biract polynomials, change the sign .
;Dc ::c:r;colyi‘;rﬁia]s and combine similar terms B . :
B—— o ]
EXAM P_l_. _E_ Ry e
P _ay+ipt?
Subtract. (55 + 3 — 7% +23) - (-6 8rYy 7
G:mgemesignsofme 5fy+3g’-?,ry+23+ﬁ¥:y‘7+8f)"'3xy—
polynomial being st ) il e
Group similar terms. (5 + 800 P+ (-1 3xy)
P +23-7
13r2y+3.rf—mq-+ax’f+ 16

Combine similar terms.

Multiplying Polynomials
Polynomial by Monomial
Multiply each term of the polynomial by the monomial.

FEXAMELE T i

Multiply. 37 — dx + 3y = 2)
Ty —dx+ 3y -2
x ¥
205y 120 + 9y - 6

Binomial by Binomial
This s the most corimon form of polynomial maltpication you will encounter Multiply

one binomial by each term of the other binomial. Then a4y sl
g 1ar terms,

136 Mathematics

The FOIL Method
The diagram below shows how to multiply binomials quickly
Multiply. (4x + 8)(—5x — 2)

2007 —16

(4x + 8)(=5x = 2)
/
—40x
—8x
Multiply the First terms.  (4x)(—5x) = —20s?
Multiply the OQuter terms.  (4x)(—2) = —8x

EXAMPLE
Multiply. (3x + 4)(6x = 7) &
by - 7 J
; Xixtd Notice that sach
Multiply by 4. 24x— 128 binomial ie a fac-
Multiply by 3x. I8¢ = 21¢ wpmd the Soss
_————
Add similar terms. 182 4+ 3¢ - 28 %

Y -

Multiply the Inner terms.  (8)(—5x) = —40x You can
often multiply
. mentally.

Multiply the Last terms.  (8)(—2) = —16

Combine similar terms.
@x + 8)(=5x — 2) = —20x* — §x — 40x — 16 = —20: — 48z - 16 ‘

Dividing Polynomials

Dividing polynomials is similar to regular d
with polynomials is to work through an example.

ivision. The best way to understand division

B |

HEXAMELE T

@+A+ %+ 10+ (x+2)=?

Write the terms in each expression in descending order of exponent values.

x+2F+ad+9x+ 10

Focus on the leading term in the exp
“how many times does x go into o

34"
x+ 20 + 47 +9x+ 10

ression you are dividing by. In this example first ask,
The answer is x* times.

Elementary Algebra 137
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5.6, 165 52-55
\

act
and sub

. e partid! product 9x.
), write . pext ter™

iply ©x + 2
Multiply pring doW

Just as in regular division

X
x,{m"-ﬁ

-+ 27
202 + 9%
Divide (x T 2) into the new term.
divided by 7 The ansW

eris 2. Write:

What is 2+

g+
x+2 x‘+4-‘4+9't+w

-+ 2¢)

|

°+
x+ x’+‘h’z'*9-t+10
-+ 2
22 + 9x
— (22 + 4x)
55+ 10

Now find 5x divided by x. The answef is 5.

Complete the problem.
S+2+5
x+ m
— (¢ + 20

202 + 9

— (2 + 4x)
5x+ 10
=(5x + 10)
0

Therefore (¢ + 42 +9x + 10) + (x + 2) =x* + 2r + 5.

Multiply to check your answer.
x+ 2+ 2+ 5)
=r+20+Sc+ 2 +4x+ 10
=0 +4c0+9%+ 10

138 Mathematics

P

ing always works, b
Dl‘:‘umfy pe able to: -

o write a® a fraction
o factor
. almPufY
2+ x—8)+
\DN:::': 8(6 a fraction Gt 3).
k=9
“rrr i

Factor.
(x+3)x—2)
(x+3)

MODEL/:Y¢|i PROB
1.2 =3Iy —x) =7

A, 28— 2y +x

B. -2+ 1423 + 3xy — 21y
C. =2+ 1427 + 24xy

D. 7%y — 23 + 3y

E. 12xy — 21y + 3xy

SOLUTION

Multiply (2¢ = 35)(7y — x).

@2 =3y —x0 = 14y — 20 = 21y 4+ 3y
= =2 + 148y + 3y - 21y

The correct answer is B,

t

2, O +bx)+dx=7
F. 2+2
G 2-2
H -2+
J £2+S
K. -5z

SOLUTION
2+0+2
3 30 + 0 + 6x
=(3x)
0+ 0
=0
0+ 6x
- 6x)

0

The correct answer is F.

P
Practice .~

Combine similar terms.
1. 32+ 4y + 3% + 6y
2. Tx+ %y + 1Tx + 302 + Tyt

3. 17x + 13 — 12xy + 162 — 6y’ + 423y + 4xy

4. 20 — 3y + £ + 6
5. 15xy — T2 + 9y — 12xy + 2 + 3y — Tx

Add.

6. (3x'y — 22 + 3y’ — 12xy) + (Ty — 10y* — 8xy)

7. Syt — 8y + 20 — 4 + 2y) + (12)° — 2 + 14632 — 19x)

8. (T + 13 — 18 + 2y) + (—2L)* — 17xy* + 52 — 3y)

9, (8¢ + 3x% — 5% + 6pt) + (3x* — 2@ + 4y — 2y + 3y’ — 4y)
10. (6 — 7.3 + 23 — dxy?) + (6 + Tx* + 3¢ — 2y + Ty)

Subtract.

1L (26 — 4y + 152 — 6y) — (3 + 2y — 17y + 69)

12, (4x° — 18¢%y + 3¢ — 17y + 1) = (5 = 12¢ = 3y* + 12)
13. (11 = 30 + 13xy — 120 — (156 + 172 = 1506y + 19y)
14. (15¢ + 9¢ — 3y + SxyY) — (15¢° = 15¢ = 3xy + &)

15. (62 — 3x + 3n? + 3y’ — 12) = (6 = 3¢ + 4xy* — 3y* — 18)

Elementary Algebra
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PAGLS TO
ﬁfﬂl STUDY
s

Multiply-

16— s>

18. (et o4+ 2)

20. (9x t H3 - 8)

Divide.

2, @'t 1o - 80 F ¢

5. R IREE" grst?
23, (@t ad 2 +40 T 4x
M 't o+ 220t iyt )

25, (¢ - e+ 16 * oy

(Answers on page 350

L @ -2dy 490+ I
:_‘h‘,\’ e R U g =7
& areity-sr? s
+ 200

Bt -3

C. -S4 lot-20 276y
p. -5t FYCE To s Ay
E

S - o'y - 276 + 4’

2 s -eny Y 4 =1
Fooloy - 3ot 20y
G. 1y -3 208
Ho Sy - Seyt + 56
] wy-6y+ ary!
K. 103 - 30y + 20y

3 @i+ -n=1?
A - E-3
B, 2+ 50 =35
C =%

p. -9 -35

2¢ - 9¢ - 35

I

(Answers on page 350)

Rty
3.4 48-51
7.8 Py

A

V Bt ® <
wd N’MJ Py #““‘

e

-6

& L+ 4
+9

{1:-‘+71“'“"T)+(2x+1)s?

g A-ut?
g #+u-1
H ‘.1..1|--7
) L+7x=3
K pa-T-3

@R -Tr 13y = &) +

b s i - 2ya S0 = ?

A 2y - 4y + By +

B. sf;—4y’.ﬁ+f.r-—x

C I -TPe 3y = By'x — X
D. -]lr‘y+4y‘x’—8yx’- 1lx

E.

B . e gyt + x

e T

s Factoring Polynomials

Factor

sofa polynomial

have to use paper and pencil.

CALCULATOR! TIP

The calculators allowed on the ACT cannot factor polynomials. You will

are expressions whose product equals the polynomial

e ——

factoring Out Common Factors

You ma

Choose the gre

WEXAMPLES

1. Factor. 35xTy* + 14x3y — 63 + R4x%y?

7 is the greatest common factor of th

2 and y* are the smallest powers of the variables.

. Factor. 492°x — 24:

Factor out 723"

35x7y + 140y — 638y + 80y =
S92+ 1020 — T+ 14:2
482% — 242 + 2408

19 =

Combine similar terms.

Factor out 242°x.

Factoring Completely

You may have to complete several steps

completely.

-

1. Eactor. (dx —6—X + 10)(2x
G+ Hu-DF @A
-+ Gx— 3]

EXAIMPLES

Combine similar terms.
Factor out (3x + 4).
Combine similar terms.

(3x + Dl
@x + Dx -~ 3)

3,

Ty’

y be able to find a common factor in each term of a polynomial.
atest common factor of the coefficients.

« Choose the smallest exponent for each variable.

¢ coefficients.

Gy + 28 — 9+ 12¢)

24:2x(2z = I+ 0

before you have factored a polynomial

—2)+ Qe+ DO~ 1}

x+ -1

Elementary Algebra 141
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news

5,6. 58
"n
|
lwz— 12 )
— 4w2) + (2
-1 (uw’
2 — 4wz + 21wz N a 720w 2)
! 2. Factor. 12w m“' ik pa;uio factor. " AW~ o+t (
Group 10 Sh"‘"f ” ¢ part and 72 from the O 4wt 253w — )
Factor out 4w from on

Factor out (3w = 2
1 WO

jal Factors
Special ot T A

i thods of factoring pol
Memorize these Mel of pppe ;
ofTCF test writers. Remembefs these fon:]:zm 2 the othet form

factored form. You will be asked to writ®

Dpifference of Squares

Aop=e=) el

1. Factor. 81 — 64y°

are parti
polyn®

icular favoﬁlgs
mial form Or 1N

You may have to

- factor the coeffi
814t — 64y = Ox + 8)0x — ) 5 o gPm;}em
2. Factor, 144 — 0.25¢ ga;b:rz -
144 — 025 = (12 + 05512 = 05 250 — 9)
= 3(x + 3)(x — 3)
Perfect Square
‘xl+2xy+yz=(x+y)(x+)?)=(l+l")z I _
E— — Ty 11
[ EXAMPLES o DS S R
L. Factor. 162 + 40xy + 25
162 + 40xy + 25y = (4x + Sy)dx + 5y) = (dx + 5y
2. Factor. 4x* + 36x + 81
42 + 36x + 81 = (x + H(2x + 9) = & +9F
Sum of Cubes
Py =x+NeE-x+y)
;"' e Y — - — -1‘
EXAMPLES g

1. Factor. 82* + 27y

8 + 27y = (2x + Jy)4x? — 6y + %)
2. Factor. 64 + 8y*

64 + 8y’ = (4 + )16 - 8y +4y%)
Difference of Cubes
P-y=x=Ne+ty+y)

142 Mathematics

e ——— e,

EXAMPLES

I
|
'
| —

1. Factor. 125¢° — y°

1256 — ¥ = (5x — 125 + Sty 4+ )

2. Factor. 0.008x" — 27

0.008x" = 27 = (021 = 3)(0.04¢ + 0.6y 4 g

1. Factor. 12¢'y + 180 — 30¢y
A Any(xy + 48y - Tay)
B. Giy2d + dxy - 5)

C. 6xy(2@ + Iy = 5y)

D. 3dy(de + 6xy — 10)

E. 3322 + 3ty = 5y)
SOLUTION

Choose the greatest common
factor of the coefficients. 6

Choose the smallest exponent

Factor the polynomial,

The correct answer is B.

MODEL /.|| PROBLEM_

of each variable. x o

12¢% + 18+ = 308y = 652 + 3ay — 5)

2. Factor.2¢ — 2x + 3 = 3

Foox=1ix+3)
G, (x—- 32+ 1)
Ho (x— 2+ 3)
J G+Nx—-1
Ko (- 1I)x+3)

SOLUTION
Group to show the pans to be factored.
2 =2+ (A= 3)
Factor out 2x from the first part and 3 from
the second part.
dx—- D+ 3x-1)
Factor out (x — 1) because it is the common
factor in both terms.
(x = 1)(2x + 3)

The correct answer is H.

Practice /

Factor each polynomial completely.
1. 4x + 10xy — 2y + 2
3. 127 + 102 — 20x
5. 17K + 10y* — 262 — 5y
7. 58 + 10xy = 1553 — 5xy
9, 2+3x—5x—15
1. Ty*z — 28yz — 21y%z + 14y2
13. 66 + 15x — 14x — 35
15. 642 — 27y
17, 2@ + 126 —9x— 54
19. 125¢ + 343y’

(Answers on page 350)

2. 4y — 12y + 1oyt
4. 2+ 8w — 1492 + 1w
6. 27282 — 12232 + 92
8, 8xy* — 162y + 120
10, T2y + 60xyz
12 47 — 16y
14. 732 - 1382 + 2732
16. 1607 — 4¢2 — 82 + 200°7
18, @x-17-2v+D3x— &)+ @x =B+ D
20, #-x+2u-2
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2.3.4 48-51  aswel
2 Lers iy I R,

. : i 2. Factor. 108 — 6x = 51 + ¢
% ~MS i
¥ PE s -y EN Gy I Always write the equation as a Quadratic equal 1o (,

102 — 66 =58+ 6 102 = |y —

actor l”
e ay- D+ T 6=0
P Then factor the trinomial 102 —
22— 1692 :ﬁﬂl’mgly' -Ny- D o
1. Factor 1445y ) G. & The first terms could be (x 10x
= 13:aK120y + 139 o+ D s
A (12— 15 bt n oW The product of the second terms must be — 6 —MSx__ ).
B. (12— 13p02c? ])aﬂ 5 w4 So the possible factors are; )
. (3w + 113~ 18 -not? ) )
p. (2 - 132+ 1) K L (10e or (2x_)(5x__)
£ z = 19) - 160 completely factored, whay i -6 1 -6
E (12— 130y +13) 5 W factors the & » 1
I sum of the fa¢ 1 6 =]
2. Factor 60 + 27x ~ 14x — 63 completely- ™ " 4 - : -
F (x=39xtD g Mtd = 6 -1 p
G. (x+90x=D g . 2 -3 2
H (Tx+ 932 D' & 3 -2 ¥ a3
L B2 i - - . 2 3
K @O+ -2 E d i 2 =3
3 Factor ey — 120 )2 + 165 = ey completely. The sum of the inner and outer products must be —11x.
s _a ~15x
A Sy(x-2+20 £}
B. ?_‘y(l?.r'y‘ﬁfj’*‘&rl) — 4y (x—3(5x+2)
C. aiyie- 3+ 4y =2 ax
D. dn6ey - dy + 4y~ 1Y)
102 = 1lx—6=0 |
B 20y(12c = 4+ 8y — 4Y) (2x - 3)x+2)=0 |
— 3)(5x =
(Answers on page 351)
Sometimes you may find special factors,
s Quadratic Equations R T
PLES )
Quadratic equations can be writienin the fom @ + bx + ¢ = 0(a # 0). They can #bn o T ———
be written in function notation: f{x) = af +bx+cla#0) 1. Factor. 16X+ 40x +25=0
i tion are expressions whose product is a® + bx + c. . s
Factors of the quadratic equation p prod This polynomial is a perfect square.

162 + 40x + 25 = (4x + S)(dx + 5) = (4x + 5)°

2. Factor. 362 —49 =10
This polynomial is the difference of squares.

Factoring Polynomials in the Form ax? + bx + ¢ (@ # 0)

Usually, factori adratic ions begins wi
o 36 - 49 = (6x + T6x — )
f EXAEIP!:ES B P ————— J . . -
RIS Solving Quadratic Equations by Factoring
1. Factor. ¥ +4xr-5=0
The first terms must both be ) Follow these steps.
The second ; : <) + Write the equation in the form ax® + bx + ¢ = 0.
Scond e Al mS =L because the prod « Factor the polynomial ax’ + bx + ¢.
Adding — 1 and 5 gives 4, the coefficient of fhe midd] I + Find the solution set.
Htde=5=(r-1)x+5) - The solution set contains the roots of the polynomial.
Elementary Algebra 145
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; quadratic equations.
n

can
alculators
ce method that

! the
1. Factor to solve 5 a5,
i g =g @R 5}50- e poth equ! .
i G5 o= et 1+5]’__0mﬂ1‘¥ { for the quadratic
Since & + 4 . o ﬁndmesoluhonsc
])(.l‘"’j): v +5:=ﬂm
and X

e
Solve the equations ¥
equuu'on. ? x"'s o2 05

= EEE xS

x=1 5=[|'iS|]-"5}'
. i

" ua[loﬂll"'

The solution set for the &4
6r=5-‘+6

2. Solve the quadratic qu::: 1(:' i s+ 6 jog - 11x =6 = 2
- =
Write in standard form. 1
10 = 1ly = 6= (@0 = 5 +2)
So(2r =M+ 2 =0

x+2=
N = 0, then (2x = 3) = 00
If (2 - MSx + 2 mds,r+2=0'l°ﬁ"dlhc

0 or they both equal zero.
solution sct for the qua-
Solve the equations 2t = 3 = 0
dratic equation.

%-3=0 x+2=0
= 5= -2
Zr—i 7
T E r=-3

2 5

o
The solution set for the equation 10t = |II—5=0L§{'2'. -=1

3. Solve the quadratic equation. 16 + 40t + 25 = 0
16 +40c +25 = (dv+5F
&+5 =0
v = -5
5

X = =—

4
The solution set is { —-%J

146 Mathematics

4. Solve the quadratic equation, 36¢* — 49 . 0

360 = 49 = (6x + T)6x — T

6x+7=0 v—7 =g
G =i 6x = 7

= —— 7

X X =™ =

6 6

The solution set is {— %, %l

1. What is the solution set for the quadratic equation
1652 — 4 =07

A |55
B. [(2.-2})
C. (0}

ety

SOLUTION

The equation 16x* — 4 = 0 is the difference of two
squares.

@x = +2)=0
Set each factor equal to 0 to find the solution set.
4r—-2=0 dx+2=0
Add 2. 4y =12 Subtract2. 4y = -2

Divide by 4. x = % Dividebyd, x= "]E

i [L _1]
i)
The correct answer is A.

Hine:

You can also substitute answers in the equation.
Keep trying answers until you find an answer set
that makes the equation correct.

2. What is the solution set to the quadratic equation

2¢ + k=27 |
F (1,-1) \
G. (2,-2) |
n -3
1 b
€ [-49)

SOLUTION

Rewrite the equation in standard form.
WH+=22+-2=0

The first terms must be: (2x )x y=0

The product of the outer terms must be —2, so the
possible factors are:

(e __ x )y=0

=1 2
2 =
1 =2

-2 1

The sum of the inner and outer products must be 3, so
the correct factorization is (2x — )(x + 2) = 0.

Solve the quadratic equation.
Ax-1=0
Add 1. =1

x+2=0
Subtract 2, x= -2

Divideby2. x= -‘2-
The solution setis x = \li —2\.

The correct answer is 1.

Elementary Algebra 147
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a4
’ . % .3 wer
L34 48-51
5.6, X

Cumulat;
Practice /:qumm N -8l Ulat‘lve ACT PraCtiCE

6‘0 24 400 = 0 Ele
Fﬂﬂl“w’“""“c“w JERE g jx+4=0 mentary'Algebra
L A+dax+3=0 2= 126 9, 98¢ % . ;
15 5 6 50— 36=0 Complete this Cumulative ACT Practice in 10 minuy
i gl 22 ox = =25 practice gives you an additional opportunity o pn:ue s 10 reflect real ACT test conditions. This Cumulative ACT
7 k=20 +2 i ateF 0.5 15, 40~ 2 don't know an answer, climinate and guess, Circle th:e elementary algebra concepts in an ACT format. 1f you
10, -19x = 5= "4 ge=xth g 22="19%" - on page 352. You will also find explanations for the number of any guessed answer. Then check your answers
18, 0=~ +9 gt l 1. Inthe formula E = IR, E = V PR g esions e fnlier maly.
' 45 . = IR, E = Voliage, | =
16. 2+24=" J4x 1.1 _ ol 21 and R = Resistance. If the mlugf?,’,z :I;::lpcl‘aga, 5 T4 9¢ 4 1= 1S
9 242+ 1m0 20, 2% = the amperage be so that the resistance is 2.57 must 5 o =1
- 51 F o
(Answers on page 351) C. 48 B. 2¢—-1c+5
b 33 C. ¥
3 D. 22+ 2x+3
. s 2. x=2and x = —4is the soluti : E. 2-3
o 4, What Ispﬂs;)(s:n; osf) tt: Os?oluuons. to the quadray, - following quadratic equa;g::';m set for which of the : x+5
i mhmgluﬁmmwﬂwqw’q" tion (¥ S DR s 6. What is the sum of the solutions of the equation
2-81=07 £ 8 2-5c+6=07
& §i=) G'- 3 G. ¥+Xkx—-8=0 F -5 \
B. (3.-3) L H ©-8x+2=0 % -4 1
S: fi:?{ ilc. 3 J R+8+2=0 IS '||
. K 6
E. 19.-9) K. 2=8x-2=0 \
. n— 5. Whatis the product of the solutions to the quadni 5 B \
2 tha: - 4L;B=wlu31zgn set to the quadratic equation 10s7 = —21x + 107 3. 3V15 s the simplified form of which expression? - Yo '.
E 13 A -2 A 0V B. 3
G. 13.-3 e © Vs e
: ; D. 25
E. fi'—z; D 1 B. 3V10+3V5 E. 2
K (-3 E 2 . T
C. Vas-V3 B Wl e sadoo of e
3. Which of the following cannot be a oluton st for a T v
quadratic equation? D. V5:v3.3 (l;l %
A [15) J i
B. (-1.1,2 E. 45+3VI5 £ 1
g. :3—}5.51 Remember, it is =3
: acceptable to 9. Insi V108 =
E 37) oo 4. 54— 2ab — 3a + 3b s formed by adding which R o, T3 4 DA =
m ackwarde two polynomials? A 26V12
(Answers on page 351) m the answer. 5 i i
K';.:I’ substituting . 4a’h’ — Sab + 3a and 25°0* — 3ab — 2b B. 12V120
until the chuaﬁon G. b + 2ab — Jaand 4D’ — dab + 3b C. 52V6
works out. H. 545 + 2a - 3band —2ab + Sa D. 52V3
J. @b+ 2ab + 3aand 4a'% + dab - 3b E. 20V3
3,
K. -a®* + 2ab — 3a and 4a'b' — dab + 3b 10. Whatislhevaluenfﬂ\lfs—z']?-“'—la-?
-+
F 1
G. 6
H. 3
J 2
148 Mathemaﬁcs K. 1
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is the smallest number in ll.t:e solution g ”

. 0} e~ 5= =2t Y
1. What is the solution sct to the inequality inequality
W+ 5=13 F —-1;
A, x=9 ?-l 0
B. x=9 e 7
C. xr=4 J. ii
D. x=4 K.
-4
PR SOLUTJ'ON
SOLUTION il 5 =Sk
+5 =13 i _
I . Add 5. 4x = 2 + 14
Subtract 5. k= 2 = 14
i < Add 2x.
Divide by 2. pividehy =2 -
The correct answer is D. mmmctanswefis G.
| _"//——
.
Practice /
Solve each inequality.
Lx+9>13 2, -13+x=22 3, -3=1
k
4 —(?6—)>|1 5. -4 +6<9 6.3-2.4>12
7. -5x+6=2x—8 8.7 +4<3—-2 9. x+5<4
10. =3x>9 1. x-7=12 12. 7x—3<3x+1
13. -2x+9=13 14, 16x—T=6x+2 15. —4x +9=27
16. —3x+7>11x—2 17. =x=13>2 18, 27x—5<35x+ 3
19. 9x—5=6x+2 20, x+3<Xx-1

(Answers on page 359)

/Nt11-TYPE PROBLE

1. What is the solution set for the inequality
4x z =127

xz -4
s -3
x=-3
X&E3
xs4

mEOR>

160 Mathematics

2. What is the solution set to the inequality
- -7<20?

E x>13
G x<13
H x<9
J. x>9
K x>-9

el
Ansh @'

.

3, What is the solution set 1o the inequaliry

" g+ 11 -1 b W
A XS =5 esl ::mogcffnq:;:l:,i“’ 18 the reciprocal of the small-
g, x=—4 “9r+ s -4y +";‘:’“ set 1 the mequality
C xs4 b :
D. x= ) =40
E. xs35 B %

3

. Which of the following is not in the : 5

» the inequality =5x + 3 > —2¢ - 1;?["[‘0" Setto e -
F. 5 D. %
G. 4
H. 3 -
J. 2 5
K 1

(Answers on page 360)

s Absolute Value Equations and
Inequalities

When solving absolute value equalities and inequalities you must consider two
possibiliﬁes.

For example: If x| = 7, thenx = Torx = -7.
To solve absolute value equations and inequalities you must solve for each case.

Case 1: The value is positive. Drop the absolute value and solve.

Case 2: The value is negative. Drop the absolute value. Use 2 minus sign to make the
expression from inside the absolute value negative and solve.

R e T N S

1L k—8/=5
Case 1: x — 8 is positive x—8=3 x=13
Case 2: x — 8 is negative ~-(x—-8) =5 —x+8=5 -x=-3 x=3
x=3o0rx=13
Check: |13 — 8| = 5| =5
3-8/ =1]-5=5
2, k+4l<?
Case l: x+4<17 x<3
Case2: —(x+H <7 syl RN x> -1

Therefore —11 < x < 3.

Check: Check a sample of the values
original inequality correct.

petween — 11 and 3. Each value makes the

Intermediate Algebra 161
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Which of the follow !Qsl 85 6 !
make the inequality e =

mEaws
ol LA =

SOLUTION
Solve the inequality.
w—-8=6 - 1[5[4-*,:5?

—(x-8=6->"

r
Practice i
Solve.

L x—4<i
5. e+ 8 >12

2 +856 e

arwill
mber 4
s the Jargest !:U

L Lr-ﬁisq
6 -3 =12
10, [+ 4=06

9. |3x—1<3

13 [n=3=7 14, [sc+d=4
17. ]Et—-f&]sg 18. ]Zr+3|<|1
(Answers on page 360)

1. 16and —lﬂartl.l'lcsoluﬁonsmwhxhoncomlei‘ol-

lowing equations?

A -2=14
B. [x-2/=8
C. [k+2=12
p. lk-3=13
E k+3=13

2. Which of the following choices makes the inequality

[2x - 9] < 5 false?

F. 2
G. 3
H. 4
E 2
K. 6

162 Mathematics

4. |5x—12|=13

3-1‘*’3‘:11

1 |6.t+5[>9 8 |[x—5=2
I k-3<1 12. [2x+ 7 =9
15 |-Lr-'9|>3 16. 3x+3[ =4
1. 5e-51=7 20. |x+ 1] > 14

3. Solve the inequality |7x — 5|=9.
A -4sx=2

4

xs?orxzz
4

xs—? orx=2

xs—% orx=-2

m e 0w

—%5152

4. 1= 6is the complete solution set 10 W

following equations?
. k=12
fk=3=3
[2r=2/=10
-1=6
ol =12

-

rReEo

|
| |
|
|

|=x=7
o eris A :
The correct answ ‘

T —

s What is the product of the solutions 1o the ¢q
uaton

2

A 45 =t = 3 - 15
B. °
C., =6
p. —54
E. —81

(Answers on page 360)

= Solving Systems of Linear Equations

A linear equation is any equation in the form gx + py =
to a linear equation is an ordered pair (x,y) that makz-“lh‘; l::;:n?o: S
s true,

A system of linear equations is two or more lines "

: - . g ar equations that can be solv i
The solution 1o a system of linear equations must be the el for.t E fI-. ed 1\3bughcr.
in the system. all of the equations

To solve a system of equations, sometimes you ¢

PRl B : can add or subtrac i
climinate one of the variables. Other times you will have to chnnlgr:k a;':‘u;l}:‘mmnshm
when you add or subtract, one of the terms is eliminated fuation; 5o fel

EXAMPLES
1. Solve. 3x+5y=16
-3x+3y=8
This one is easy. Add the two equations.
k+5y = 16
Add. -3x+3y = 8
Solve for y. gy = 24
y = 3
Substitute 3 for y in
one of the equations. 3x+53) = 16
Solve for x. x+15 = 16
I =1
J—
3
The solution to the system isx = IT andy = 3.

o b
The solution as an ordered pair 1S (?. 3).

The solution may
be:
* an ordered pair
® the entire line
* no solution
(lines are

para'ltgl)/‘//

J‘
Substitution

You can also:

* Solve one
equation

* Substitute the
result In the
other equation

* Splve that
equation

?‘3 Graphing calculators can be used to graph and solve systems of linear

equations.

f
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2. Solve. ~ax-dy=8 __,41*14-"530
£ h-{-?yslj 3 11'1_(*7?:15}

yation BY
wmmeq e 4", = 8

Multiply the e
@il
Add the equations- S - s
Solve for y. ) - 3
‘ . §
Substitute 3.8 for ¥ in il 18) 2
one of the equations: e i
Solve for x. g i
g = -58
=38
The solution is X = -58 and-y. 35 -~
The solution as an ordered pair is (3:%
3. Solve. —8y+3r7 12=2
6x+12y=06 o
i si-8 <
i jons in linear form-
Rewrite the equations i line = . .
= 75¢— 12y = —15
i 15(65x— 8y = 10) =
iply the top equation by 15.
- a 75 =1y = -15
= 6
Add the equations. 6+ 12y ;
Solve for x. 13.5x =
s
* 3

Substitute -% for x in one

2
of the equations. 6(-§)+l2y = 6
Solve for y. -4+1y = 6
12y = 10
e 2
6

Jen

25
3'5)'

The solution is x = —%andy:

The solution as an ordered pair is

—_—

164 Mathematics

<

Rewrite the
equations so
that you can add
or subtract.

.

1. What is the solution to the system of lineq equations 2,
ons Ly

A (5.9 t= 10wy

B. (—-5.4
C. (=4.-9)
D. 4.-%5
E. (54
SOLUTION
Subtract one equation from the other. ._;'; t gy : Ejz
Solve for y. —-—-—?5_:8__
y=4
Substitute 4 for y in one of the equations, =
Solve for x. 1'2: f‘;& & :g
% = -10
x= -5

The solutionisx = —=5and y = 4,
The solution as an ordered pair is (—5,4).
The correct answer is B.

2. What is the sum of the solutions to the following system of linear equations?

6x — 5y =15
=x+2y=10
—612
613
G. -35
1k
H. 83
S 5
2
K 26;
SOLUTION
Multiply both sides of the second equationby 2,  2(-3x+2y=10)—> —6x +4y= 20
6x—5y= 15
Add the equations. —6x+d4y= 20
-y= 135
y==33
Substitute —35 for y in one of the equations. —3x + 2(-35) = 10
Solve for x. -3x—-170=10
-3x =80
80 2
=20 =265
T3 3
2
The solutions are x = —26-3- and y = —35.
2

Find the sum of the solutions. —265 + (~39) = =613

L The correct answer is F.
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o sc
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'
Practice 7~

.1
f equations. 3. -5y g
Solve the 5}'sltm£]) e ) -2 6 o l2x + 13 =26
. ax+5v=1 53 - 60 -
. +6y = o
dr+3y=9 » 6. -9y =8
+y =7 +9y=8
4 W+5y=6 (A 2\4‘5“:: 4+ 9y
2v+dy=3 P a 9_4_t+5J'=8
=5 _
7. b dy=9 Lxtd ’ gr+8 =7
= wtdy=
3r—dy=8 % 2 e+ Ty = ~13
10. 5c+ 12y =13 1L lerJ'—l; —2c+ 8y =4
- dx + by =
e+dy =5 - 19
' e 15—+ H=
13, x=5=10 M, -1+ dJ -6r+11)'=_20
2 +3y=8 —4r+ 6y =5
. 18 —lox+ 7y =35
16. ~2x+5y=6 17. 9+ Ty =15 !
“3rtdy=9 g+ 6y =4 b=t

/ f coin does
19. Holly has 15 dimes and nickels worth $1.05. How many of each type of col

Holly have? ! "
20. Suresh studied 8 hours for his final exams in math and science. He st:%:;d; 1;15,1(1 O;l;i
longer for his math final than for his science final. How many hours did he study

cach final?

21. Tia went to a sale at a media store, She bought 8 videos @d CDs for §92. If each
video cost $16 and each CD cost $10, how many of each did she buy?

(Answers on page 360)

L. What is the solution to the followi i i

b ollowing system of linear 2 W::L Ls t!;e solution to the following system of linex
h+5y=8 “ " .
e+dy=7 T8

A (151 SeFgey

. (1,15) E (1

C. (1,-15) G. :Ollgi

D. (-151) H (014

E. (-15-1) 1 (u'.lllﬁ}

K (-140

166 Mathematics

3. What is the product of the solutions

: : 1o the foll,
z s ' win
system of linear equations? E 5. There are W0 paths. In the moming, 6 people walked

Tx -+ L0y = 12 ‘;: st path and 12 people walked the second path
e R g 2 total distance these peuple walked was 8 nules
s Sy = n the altermonon, people walked the Dirst path and 4
A —12 People walked the second path. The total distance
S People walked i the attemoon was $ mules. How
4 0 nany miles long s each path?
D. 1 | 1
E 12 A l\': I'I\I||.'." mile|

L 1
4. You are to find two numbers, When ¥0u double the B 3 m;lc‘: mile)

first and triple the second. their sum js 1. Wher « .
wiple the first and multiply the second hy‘;h;n you o
is 2. What are the two numbers? + the sum

« (3 mules,2 miles)
D. (2 miles,3 miles)

F. (1,05 E. (5 miles 8 miles)
G. (1,—=1)
H. (-05.1)
J. (=LD
K. (=L=1)

(Answers on page 360)

= Rational and Radical Expressions
Simplifying Expressions

To simplify rational and radical expressions, You may need to use some or all of these

equalities.
V/x means the ath root of .
. b
Vi = )
" 1 1
L g, TP
= o (.\“'" = ta)
VrieVi=y
When the bases are the same, use these equalities to multiply and divide exponents.
X e x? = yibta) X+ x = e

Undefined Expressions

An cxpre§s:top is considered undefined when its denominator is equal to zero, or any time
there is division by zero, Otherwise, the expression is defined.

4V3 .
s defined except when x = 0.

s
s defined for all values of x.

42c + 8

T4 Lis defined for all values of x except x = 8.

Intermediate Algebra
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3. For which real values ¥ e T 2"_" 3 % defined?
Find the values of x for which the expression is nof defined.
z‘_:‘_ o is not defined when 249 — 8 = 0.

200 — 8 =0 when2¢"=38.

24-9 = gwhenx = 1.(24"=2"=8)

The expression is nof defined when x = 1.

The expression is defined for all real values of x exceptx = [.

168 Mathematics

4448
48-51
g9 &*
f EXAMPLES "
11x
1. Simplify. m
11\’ —
Vix - qominator BY Y :;f:-r 8.
I VEEZS Multply ““‘“‘" i A | from the denomEE
=Vix 7 Vix-3 This remoV' ves the
lltVlt -8
-8
2. Simplif? \/-
. Simplity.
9 "R
A NF
o e
2 1 i _l__ _,_L = x‘)
'_-II:_;.J + xﬁ].\‘/’;’ USEJ.‘ S I r-al
b
.5 e VB =2
- A Useext =4
B Add fractional cxponets With the 2 base.
= .\113] +x Simplify 2 fractional exponent. .\13} =xl=x

Write the expression Ve +x.
——\7___ In sumplified form

SoLuT
with no radicals and fon
o » d no negative exponents, \/?‘ -

Vx
A X
),
. T
A
C x+l 1 2
J[‘z‘ = ﬂ + L
1 1) 1
D. x+ x{l} ‘J: “h
E. & +% aﬂ ”:t ll
=x+ x?;

The correct answer is D.

2
Practice .~

Simplify.
L 2R . UB-E
x* 5 @
2 il
3 .J’r—w+xu+] & VRV = VB Vit
1
s VB -VER 6 VR YRR
1
7 Ve 5. i Wi
4 I
9. ﬁ'*‘ Vx"%-JJ?}-x 10.\’/;+\’/?-\/x_-‘+‘\/§5
Identify the real values of x for which each of the following expressions is defined.
Viy-9
n X 12 —2—
2 x
4% - V65 y-19
13. g 14. -—‘-——}_q, =
d— 6
Is. X
. O+ +18
(Answers on page 361)
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a 49 g
2,3 48-<1
/ ‘:6-1'5

{ are the real numbers x such thy; al:: "

EXAMPLE

4 9 2l
| gdefined” ~6h LA -2=Xk
g pressions —o i All real numbers o s
I L ofihe followin2 €37, F. Al real numbers except 2 Write the equation in standard form, 4,2 — 3 :
1. Which o U implest forr™ G- 71} real numbers except —3 § x~2=0Q
expressed in 113 H A _negative real numbers ¢ Identify the values for a, b, and ¢, —
[as 3 Ak e b=-3c= -2 Write the equation
] K. All non-negaly TDSTS except 3 : in standard form
B Substitute the values of a, b, and ¢ ¢ ==h® VB —gac %0 identify a, b,
B. i'*'if‘;" ai into the quadratic formula, T A gy (ot
x N o
" g . {he following 1s = in e Y
&, ko 5. Which [:f- y#0) S = 2D 2 VIEIy - 462 £y
D forme 24 S
E 46y + 40 - A X + 2y - o
il Ay _3:VoEm
5. Which of the following i Y5 * c - 8
in simplest form? D X ty 3+ \/II
F O E x=7 -3
G 1 The solutions of the quadratic equation are b {11 Vil and S Nal Vai
H. l-x 8 8 §
B
J x¥-x
K. xlil‘l

3. For which real values of x is the expression

e

CALCULATOR! TIP

If an exact answer is not required and you have an advanced calculator, you don’t
need 10 use the quadratic formula. Just use your calculator’s method for finding
the roots of a polynomial.

A. Al real values

Al real values except
All real values except 0
All real values except 2
All real values except 3

meEpOoR

{Answers on page 361)

1. What is the sum of a, b, and ¢ in the quadratic
equation 234 = —13x + 6?

A, -4
B. 4

= Solving Quadratic Equations c 1

', D. 30
E. 4

Quadratic equations can be written in this standard form: a® + bx + ¢ = 0 (a # 0).

Scanned with CamScanner

Since the largest exponent of x is 2, the equation can have at most two solutions (roots).
[t may be difficult to solve a quadratic equation by factoring.

You can always use the quadratic formula to solve 3 quadratic equation,

The a, b, and ¢ in the formula are
quadratic equation, SR -

b, and ¢ in the

170 Mathematicg

A polynomial equx
tion cannot hawe
more roots than
the value of ite
largest exponet

SOLUTION

Write the equation in standard form.

Add 13x to each side.

Subtract 6 from each side.

Identify the values for a, b, and ¢.

Find the sum of a, b, and c.

The correct answer is D.

232 = -1 +6
¢+ 1 =6
2+ 1x-6 =0
a=23.b=13c=-6
23+ 13+ (-6)=136-6=130
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into the quadraic formul

The solutions are =5 and 7-
The correct answer is K.

Practice /

1. Write the quadratic formula.
2. Identify a, b, and ¢ in the equation 3 = 2¢ = —8x.

Solve each equation.

3 2-k-4=0 4 50 -2=4
6. *=x+6 7. x-4=-¢
9, *+x=56 10, ¥-18="Tx
12. 2¢ +4=—6x 13 2=5x=-6

15, 26x=-32+9 16, 4¢ +25x =21 =0

18. Mr. Wilson’s rectangular garden has an area of 27

garden is three times the width, what are the dimcns?g::l:f fxl‘giijl:sqlcngth of his

19. The area of a rectangular pool is 180 square feg

2D

VT

. il

| et

5
8.
1L
14.
17.

jic Ut
What are the solutions © ¢ quadr
g t"-?.t—35=0'.'
g Ssand?
G, Sand -7
H 2and 12
1. ~2and 12
K. ~5and 7
-35
.-.{‘5
SOLUTION e : -
ldcmit’ymev:ﬂu:sfora.b.andr. ok =

i 2a
Substitate the values of a, b, wd ¢ S C2r — A(=33)

Sx+2= -2
22-5¢-3=0
4+ %+2=0
4 —dx-15=0
6 =9x + 15

wide, what are the dimensions of the pool? 1. If the pool is 3 feet longer than it is

20. Chan is framing an 8-inch by 10-inch ni
vt e

hat is the width of {he frame?

{Answers on page 362)

The area of the picture and the frame

1. Whatis the product of a, b, 1
equation ¢! + 2 = —14x? and ¢ in the quadratic

4. What is the sum ‘
A. -2 equation 21 — Tﬂflhe-‘g'l?m“m! 1o the quadratic
B. -56 "
Cc. -28 8 =3
D. 56 5 o
E. 12 .1
K. 3

2. What are the solutions to the quadratic equation

gy = —4dy — 567 5. What is the product of the solutions to the quadratic

G sdeadd cqualim: -29x - 22 = -6’?
G. —35and| B 'Tl
H. —-35and -2 3
3. —3andas B =
K. -2and 35 C 4
3, Wh the soluti 3
" at are the solutions to the quadrati i 3
22 + 16x + 24 = 07 T % W
A. 2and 6 E. %
B. land12
C. —-6and -2
D. —12and 1
E. -12and -1
(Answers on page 362)

s Solving Quadratic Inequalities

Factor or use the quadratic formula to solve quadratic inequalities. Use the same tech-
niques as for quadratic equations. However, you must consider the following cases:

« If the quadratic inequality is written less than zero, then the two factors have dif-
ferent signs.

"EXAMPLE
Solve.x* =9 <0
(x+3)Hx—-3)<0

(x + 3) and (x — 3) must have different signs. That happens when:
r+3<0andx—-3>0 OR x+3>0andx-—3<0
x<-3andx>3 x?—}andx<3

This is impossible. “3cx<d

The solution is all real numbers between —3and 3.

intermediate Algebra 173
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— B e N
en greater 1h4" g
v is Wi
e inequality 18 —
= “mquadrmlf-‘_i“ AC
B he same sigh- /\0=TYPE PROBLEMS
e ) 1. Which is the solution set of y* — v+ 12 = o
EXAM PL E - A x<2orx>6 ' 4. Which is the solution set of ¥ — Jx =07
B. 2<x1<6 Fox<0orx>3
Solve. C. x<-6orx>-2 G 0<y<y
. 0 D. -6<x< -2 H 0=y=3
©r-9> - E. -6<x<2 J. -3<yx<o
r=3>0 : happens whetl: ) e K. =3=sx=9
(x + Iy gm— {he same sign- That happe il 2. Which quudrar/c_ llnequality has the solution
(x+3 and (x o i 3< 0 and X — 3 -V3i<x< V3 5. Which quadratic inequality has the solution set
+3>U:lﬂd-‘-'—3>0 0 3 F 2-3<0 -i=x=sy?
< i x<-3andx G. *-3>0 A P HSc—24<0
il - This means the nﬂm;’ef }{. r:z - g fg g A= 21 + %: sg
;. r =3 . =3 v X -Sr-=
This “‘e‘*“";:’:r'l'::; 3 must be less than K. 2+3<0 D. ¥-5c-2<g
must be gre: o L 7 E. ¥-5¢-24=0
— X p— 3. Which is the solution set of x? + 3y — 4>
— ter than 3 or less B A, -1<x<4 D. x< -4
The solution is all real numbers grea B. -4<x<]1 E. x<—4 Eﬁi ‘~1
C. x<-lorx>4
(MODEL/\(c./ PROBLEM ) RIS
SOLUTION
Which is the solution set of x' + 20 = 8207 Gl L] Complex Numbers
. x<4 '
B xa2 e+ dr-2=0
C. x=-4orxzl have th i
i By Both factors must have the same sign. } CALCULATOR TIP
E. -2=xr=4 ¥r+4=0andx—2=0O0R x+4 =0andx-2<) (— -us! : ]
. Use a calculator that can represent complex numbers to check your work. i
xz—4andx =2 x=-—-4andr=2
xz2 r=-4
The correct answer is C, You will most frequently encounter complex numbers as you solve quadratic equations.
.
Imaginary Numbers
P . /’ We call V' —1 an imaginary number. It is neither a whole number, a decimal, nor a rational
I'aCtlce 2 number. We use the symbol i to represent this imaginary number.
i . V—1=j
Wiite the solution set for the given inequality,
L ¥-16<0 2
#+Tsg Th i
5. 3¢ + lors3g 6 dd-g I 4 2 —4x20 e Square of
2 =929 3 Th fie —
AR g H 2l s2g 8. 2>8c+20 _Iesq”l‘“"“f”s -
2 . X
13, Y+1<2 14.1.1-.”50 §>8 12. 2‘.2__‘;—3?0 24i2 = =24
g >0 .
Box4sig, 120 Standard Form
(Answers o X 20. 1,000,000x
n page 363 . 1,000, f a + bi, where a and b are real numbers.
Every complex number has a standard form, '
174 Mathemati
Matics
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2.31‘ an nsweEr
"’i/ 1. w18
]
5 xamples
ition k at these ©
L‘omplex Addr! add compleX numbers: L7
o variable when ¥O ;
Treat i as 2 +()+(b+“”f
@byt d)=C +H*6”:S+l
B+an+G+6)=0 i
: 'catioﬂ ber that i2 = —1
Complex Multipli s put remern
Treat i as a variable when you muliP¥ be)i
Look at these examples- , stlac-bd}+("‘}+ .
; o g +adi 00T +“8+20),'=—9+38:
{a{-b])(t“"d” . 24!15(15—24)
(3 +4iys + 6i) =15+ 18 F 20T
. Complex Division . 2 owever, this is not a
. o1 4 i)can be written 8 T o
The expression (3 + 21) + (1 + ‘}mw: i simpli:';'hl‘ fraction by multiplying 2)‘
i ke ¢ i biis a — bi.
lex number in the form a + flhl lex conjugate ofa +
;::i:;., ex conjugate of the denominator. The comp
Look at these examples.
T — &= -5i 1 5,
3oz 3= 1=i y-u-242? 3-StR 1o Tag o
T3 7 - TFT 1=1  1-iFi-F 1+1
3-4i _3-4i 2+6i _ 6”3"'3"'2""_: _6+10i-24
7-6 1-6 2+6 4+12i-12-36i 4+136
o+100 3 1,
= "X + 7!
Write the value of the number. Use standard form if possible.
L. Which of the following choices represents ;
344 =7+ 5iin standard form? 2 Insimplest form, (6 — 4i)(5 + 2i) = ?
A Ni=2 F. 30 -8
oions ) G. 30-8 - 8
D. si Ho 22 -8
5 J 3-8
K 38+3
SOLUTION
im"‘:i;mn for a complex number g+ bi T, lf:L:(,)
av, . | 4
e When you add comples umbery, L ©X9) + O =
IU=T40=0-Ns ey s i
=-a4y clmm 30 + 12i - 20 - 8i°
The corect ansuer 1 R:""’“" like terms, (30 ~ gi2) + (12i - 200
n:lcmbc”:_ -l 3-8
TeCt answer jy J.

..
A

practice .~

—
(O]
c
C
- S
2 2- T
1. 18 i 3 V3 " V5 v 1 3
write in standard form. V=48 E
-6+5i - " . £
6. 18 i 3IX9+3 8. 4i-16-5 9.2+7-6+S5i 10. 76 - V=1 O
Add. e E
1. @+9+3+7) 12. (12 + 2i) + (7 + 3) 13. (13 + 9i) + (=21 + 7i) E
2 4 l Sl) i
Multiply or divide. Express answers in a + pj - GCJ
2 ; =
BT 17. (12 + 2i)(T + 3i) 18. (13 + 9i)(—4 + i) 8
19. (0.5 + 3i)(—8 + 6i) 20, (L3, 1,2 B
5 (2 ry kel e I AR A
2. 516 23. (2-050) + (1 + 0.50) 24, :97_4:!—51..
13

(Answers on page 363)

4. Find the quadratic equation whose roots are 3i and

1. In standard form, —3(6 — V/—25) = 9 .
| B
A, —18 + 15
B. —18 - I5i FE £-9=0
C. —18-5i G. £+9=0
D -3 H ¥-6ix+9=0
E. -3 J ¥-6ix-9=0
K 2+6ix=-9=0
2. Find the £5 — 2iand -3 + 7
R 5. Use the quadratic formula to find the roots of
F. 8-0i £ =6+ 10=0,
oiegeida A. 2and4
s : B. 2and5
J. 2+ 5i : .
K. 2+ 5t C. _31?.nd3l
D. 3+iand3 -
3. Use the quadratic formula to find the roots of E. 3+V19and3 - V19
2+4=0.
A. -=2only
B. —2and2
C. 4+2iandd-2i
D. —8iand8i

E. -2iand2i

(Answers on page 363)
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1_‘2.?;; 48-51
5.6. 1

F 4
Practice r
3. 97.86.75,64,53

: uence-
t three terms i each seq
the nex’ |‘3‘5.7.9- 6. 1,8,27, 64, 125 -

Write 2
L. 5.5, 10,15,25,40,65 .- o 13, 18,23 .
4 1.3.4,7,11.18,29.47, - ;: ;‘6 |8, 54,162, 486: - 12’ ?9'23: 33- 15,7, ..

: 2505 125; -+ ot , . 1,2,4,8,16,3),
. '2:000 ]‘0?(: ?2017 19 1. 2468 ekl 0
1B S 14 1,4,9,16.25 24816 3
13. 3.6,12.24,48, ... ;

’ 18. — o 1,
17 2,3.5.7.11- 9’3 3.9,...

16. 15.11,7.3, =1 - - 3l,5,-1-.7.
19. 1,3.7,15.31, .. 20, L7476
(Answers on page 364)

Which of the following choices displays the seven,

1. Gary swims every week. The mt?h shows c:,hgvt:tal 3. term in the sequence below?
amount of time Gary swims in five cONSECtL
weeks. If this pattern continues, how long will Gary % o = 2,043
swim in the 6th week? A 131,072
B. 442368
C. 838860
D. 1048576
E. 8,388,608
4. 81 is the ninth term in which of the following
sequences?
A. 122 minutes F 1.3,6,10,15, ...
B. 120 minutes G. 11,21,31,41, 51, ...
C. 118 minutes H 1.4,916,25 ...
D. 116 minutes J. 8 16,24,32,40, ...
E. 114 minutes K. 5.10,15,20,25, -..
2. The first term in 2 geometric sequence is 3, and the
common factor is 2. Which of the following shows 5. What are the next three numbers in the sequence
the first 5 terms in the sequence? E2 4R 16, .f
F. 35789 A. 24,36,52
ey B. 32,64, 128
o Ay Oy Ll C. 48,96, 192
J. 2,6,18,54,162 D. 32 48 64
K. 3. 18; 108; 648; 3,888 E. 48,64,136

(Answers on page 364)

m Matrices
Matrix

A matrix is a rectangular array of numbers or vari
; r variables, iesi .
elements. Examples of matrices are shown below. The enties in a matrix are called

zy

{2 3 ; -6 5 123
A B. [* »

[4 5 6] a b Clo3sg p|19 -s1 -18

23 2 -8

180 Mathematics

.

o horizontal entries are called rows, why) &
. while the

at there are the same number of elemens ineach
tach row and
' the

in each column.
Same number of elements

pimension

The dimension of a matrix is the number
: + of
are the dimensions of each matrix shown at':)Ws followed by the number of col .
ve: umns. Here

A 2X%3 B.3x2 C.1x4 D.3x3

Scalar

Scalar is just another name for a number.

- [] ')

Matrix Arithmetic
You are most likely to encounter matrix addition and scalar multiplication on the ACT
; e ACT.

Matrix Addition

You may add matrices that have the same dimensi
P ension. Just add the corre: ;
of the matrices to form a new matrix. Look at this exajmuq;!,l: the corresponding elements

2 8 s 346 8+(-5) 9 3
-9 6|+ |=3 ~14|=|-9+4(-3 6+(-14|=|-12 -8
13 6 o 9 13+0 —6+9 133

Scalar Multiplication
Multiply each element in the matrix by a scalar (number). Look at this example.

[13 8 -9 6]_[7)(3 7x8 7x(—9)7x6]=[21 56 —63 42]

2 -7 50 7%12 TX(-T) TX5 71x%0 84 —49 35 0
Matrix Multiplication

Multiplying two matrices is more complicated than multiplying a matrix by
a scalar. Look at this example. J‘

3 = The multipli
= plication
[5 4 2] x[ 0 5 ] cannot be done if
13 - =g ) the number of
columns in the 1st

Step 1. Find the dimension of the product. This step is easy. matrix does not
equal the number

Write the dimension of the first matrix: 2 X 3
Write the dimension of the second matrix: 3 X 2 ) rows In the 2nd.
The product will have the same number of rows as the first matrix 4 i
and the same number of columns as the second matrix. 2":;"‘ a“ x"':h
15t matrix 2nd matrix These must match
2%3 3X2 ﬁ'é'

L____.——-—'____-_._—J y
Dimension of the product y

The dimension of the product will be p R 8

Intermediate Algebra 181
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P s e e
a4 R
ar-s! "
answl'

i row in the first

cly n1ulupl;,r a
ch eleme™t of e pis roducts of the eleme,us__ For
it b —— s cm:m'i:: and dfhgst row in the first matrix by
Step 2. m:uif t{v a column in € E5) “]’:P]hledebﬂw
the top : alig
I?J?rp;llc ;:c:‘l]uﬁr::din the ond. hig
e hirs!

—]
[1 3 -’] l o

Repeat this process for

Problem Solving With Matrices

ication to solve one tYPe of probl
this on the ACT:

You can use matrix multipl
test. You may see a problem like

EXAMPLE

Bob and Liz purchased bags of candy
of Bag B. and nine of Bag C. Liz bought four of Ba
C. Bags of candy A cost $3, bags of candy B cost $6
was the total cost of all the candy in Bags A,

all the elements iP the

3 -1

5 -4 z]x 0
1 3 -2 -2

lculators can add, su ‘
ilowr:;;sciu:e a calcu mplete or check your calculations.

. s=1)— 45 + 20 _ [
s]:[:{s)uw)—lt'ﬂ (e e [7
0

d multiply matrices. You can

btract, an
lator to CO

em that may appear on your

. Bags A, B, and C. Bob bought six of Bag A, four
g A, eight of Bag B, and five of Bag
. and bags of Candy C cost $8. What
B, and C that Bob and Liz bought?

Here's how to solve it using matrix multiplication.

Write a matrix for how many
bags of candy each person
bought.
Number of Bags
ABC

Bob[6 4 9
Liz|4 8 5

$3

Mulaply: [6 4 9] % 1%6
485

$8

182 Mathematics

Write a matrix for the cost of
each bag.

Cost

A| 83
B| $6
CL$8

4Xs3+8XS6+5x58]

- [518 +S244812] _ [s114
512*'5431'541]] N [S]m

1

~25
]

e— =~ Ty
The top & in the final matrix shows the coy of Bob'
The bottom entry shows the cost of Liz's cang ob's candy.

: y.
Add the entries to find the total cost.
$114 + $100 = $214
Note that you do not need matrices 10 solve thig e
- You can just think

through
Candy A 6+ 4= 10bags, Candy B: 4 + § =

the problem

12 ba .
Then multiply by the cost: gs, Candy C: 9 + 5 = 14 bags.

0% S$3+ |2x$6+I4X$8=53[l+$72+5112—$214

(CMODEL /(< PROBLEM |

g —8] . [-2 -2
[0 = +[_2 _2]=q SOLUTION
2 » Add the corresponding elements.
A. [_2 0 8 —8] [-2 -2
0 -2]7|-2 ~1]
6 —10
B. [_2 _] =[s+:—2) —s+(—z:]
0+(-2) =2+(-2)
c [6 -6
o P ;[ 6 ~1ol
_‘2 -
D. [10 -m]
-2 -4 The correct answer is B.
-10 10
e [29 4

P
Practice -~

Use the matrices shown below to answer questions 1-15.

[-1 1 -4 3 -8 =% § B
Al o -7 o B |6 12 c.[‘o 35 9] .l -1 -2
l12 -9 2 5 10 R 7 2 -8
9 18 -12 ‘; 32
g5 -9 122 glo 3 76 G172 -58 H. o =)
-3 7 -3 8 g 8 9 4 n -1
2 3 5
Write the dimension of the matrix.
1L A 2. C 3. B 4. G 5. H
Add these matrices.
6 C+E 7. A+F 8. D+F 9. F+A 10. D+H

Intermediate Algebra 183
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] 15. 0.5 X} 5
c 14 ~2%B ! . Acr de:lcrshlgl_:ntrlsl hP'éinl s.nleunwcdncsda,
- on Ul .
/ 7 Find the scalar product- @37 x and m::; :Ld ISUV; lsllywc:mu'lmblcs (C), midsizeq B The Amsco designer shints were hot sellers. Amsco
- 12 2% F c“-,l(:{s‘l('hu;Sdﬂ}" The matnices ;:;-:‘ion “Edm"d"')f sells three types of T-shints: “8'-'1”1""‘“"'-‘. (R
1. -1xG A% ach type of car sold for each d_!-huw the number T-shirts with collars (C), and long sleeve T-shirts (L.
F-A 200 D—H ::f:cul:aler received for each car sulllj r‘:':.‘:.,‘?ﬁ s YmLT-éh::‘.m Wk it Mt e Inoetag fr P
. : . Ca .
Subtract the matrices: p~F 19 facturer. What total bonus did the dealc::\h'.;,:::T:' S the number E,?'s;?:g:]f?; ;[R_‘hm"::l"“' give
_F 18 from the manufacturer for the convertibles, e opening day.
16 C-E 17. A cars, and SUVs sold on those two sale days?
R € L
(Answers on page 36%) I . Bonus Ng York [120 75 35
? $200 icago | 125 60 25
wednesday | 24 38 13] :
M| $100 Detroit| 90 35 40
rsday [32 52 11
F[-2 -3 —41=? L S| $300 )
L 234 : The price of each T-shirt is shown in the following
: \his matrix? 2 3 4 F. $10200 matrix.
L. What are the dimensions of E |5 <1 - G. $12.500
4900 R[$22.50
32 =3 = H $14
B2 G. [+ —6 -8 I $27.400 c|$29.00
-4 e B o[-+ -9 18 K. $30.800 L|$36.50
C 3%0 28 81 41 A )
p. 5x2%-3 J [:]l] 0 0 7. [450 700 900] X [gt]) ;g g =1 O;:?ns d:;rmnc:s. what were the total sales for
E. 3 K. [
4 A. [79,500 84,150 66,950
25 2 -3J+ 7 -1|=? 5, Subtract [ ] F. $16117.50
4 -7 0 (-3 0 B. [49.050 99,400 913800] G. $20.247.50
i 3 [-1 3 C. [230.600] H. $25975
E 10 4 —-6] 3 al” 3 - i e ) s21264
[ g -4 0 = [ 68:600] K. $67,145
A [0 O 94,500
G. [10 8 00
( 4 -14J 00 79,500
-6 0 E. |84,150
B [2 B 66,950
H [10 6 - 10 14
-3 -10 0 18 22
(Answers on page 364)
5L [0 - &1 51
6 —10 =10
-1 0 |-18 -22
. |
K. The two matrices cannot be added. D. 8] |
24 |
3. Multiply. 140 |
-3[4 =7 -lJ E 1 3 -1 -3 l
1 5 7 -5 -1 i
A [ _3] b | 9 11 -9 -1l
[-12 2 -2 [1 -10 -33] |
B. [-12 |
21 E [gl ] |
3 ? !
2 i
Clnzal E
2 ¢
|
]
| Intermediate Algebra 185
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i inate
o Nine ACT questions have to do with coordin

g i be about a
: ; estions may be
o Easier coordinate geometry qu i apination 0 ¢

i 11 or concept, or may e :
Z‘Eﬁ;ﬂ? elementary 2 gebra, intermediate algebra,

and coordinate skills.

o More difficult questions
coordinate geometry skills and concepts.

o This coordinate geometry review covers all the material
you need to answer ACT questions.

o Use a calculator for the ACT-Type !’roblerns. Do not use
a calculator for the Practice exercises.

s Graphing Inequalities on a Number Line

You can graph an inequality on a number line.

« An open circle, O, shows that a point is not included.
« A closed circle, @, shows that a point is included.
« An arrow, < or —, shows that the line continues forever in that direction.

Graphing Inequalities

ns will often test @ combination of

e e e e . R .

EXAMPLES

1. Graph.x> -3
The graph of x > =3 should show all points greater than =3 but not including —3.

Draw an open circle at —3 and an arrow to the ri i
I . ight. The open circl —
is not included. The arrow shows that the graph goes on forl:rer :;cl;cs ]:10;}“1: that =3

e T

2. Graph. -2<x<4

The graph of —2 < x < 4 should show all poj
o ] points bet - : :
2 or 4. Draw open circles at —2 and 4, Shade the nmnwbzerl:mezbea?wdc:nbllll: = mcludlmg
— e open circles.
Y T EEEE - )

3. Graph.x=0
The graph of x = 0 should show all points less

Draw a closed circle at 0 and an arrow to g than 0, including 0,
e

ft.

g g i g S

4 Graph- —4=x<3

graph (?f —4.5 X < 5 should show .
_ 4 but not including 5. Draw a closed c.lrcilrlhc POINIS between —4 gng S, includ
amber line between the circles. O =4 and an open circle for 5. Qﬂfﬁ

e
5 -4 3 -2 - o 1 2 3

Some graphing calculators can plot ;
plot inequaliti :
sy 53 o o e
S.

5. Graph. 2x + 1<3x+2
First, solve the inequality.
2 + 1 < 3y + 2

-2 =]
2x -1 < 3x
-2 -
-1 < X (x>_n

Then, graph the solution.

I L L b

e S —
$ -4 3204 0 LZ 3456

-t
ol o

2. Which inequality is graphed below?

1. Which of the following is the graph of the
inequality —2 =< x <5?

X
+1z-81+
The inequality —2 < x < § represents 8 section of the u ( 5)
number line from —2 to § with —2 included and 3 PERE

excluded, n=-6

The correct answer is D. Rl
The correct answer is H.

A —— gy 0 4 1 % 458
8 <4y 22 S 0L 23 a3 F. x>=3
G. Jx+1=35-x)
B. e b —————+ x
a8 wd - =} = 3 5 - e
3 RN H x+12 5(|+5)
C. ot —a J. x+1lz=5+x
ETEETEETE K x+l=-x+4
D. e
rRppEEEEEFEE SOLUTION A
Since the circle at —3is closed and the arrow shows that
E. & ——t the graph goes on forever to the right, the inequality
Sk 3 24 0 L2343 shownisx = —3.
Find the inequality with the solution x = =3.
SOLUTION

)

- L ———

Coordinate Geometry 189
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4
Practice ra

umber lin€-

achincquamyonan
Glraphi 1 ;__rz-l
i
=3 5 14’3
:. o 5 3. 521> 2
L x> i
10. 2=zx> -2 i -3<x=
13. 1<x=3 14.43.:21 =
] - - o +
16, 3x-1=s4r+3 17 A TS o
. y _j5<20xt
19, 2lx +9>14r+2 20, x— 13
(Answers on page 367)
1. Which uqualityisg:ptwdb:low?
—
—6—5—1-3-3-101:34:6
A x<6
B. r>-6
C. x=-6
D. x1=-6
E 1=<6

2. Which inequality is graphed below?

Pa—

6 5 43210 1

2 3 4 5 6

F. x=-5
G. -§sxsl
H =1

J. -5=sax<l
K. -S5<r=1

3. Which of the following is the graph of the ineguality
-3<i<4?

A iS5 A aA-1 0 L2345

B. “gva iy mn g 405

- T 550 S T o P R

D. ~—— ,
=F s

-

-
wd
-

E -;-;—I-S-Jqu.;ﬁ
{Answers on page 367)

190 Mathematics

3. g
6. x=4
9 —3=x=1
2 2=x=4
5. wH1=u"2
18 __51_.233,\'-{-14
Which of the following is the graph of the j 2
& 31555;-{»7? i
———
F. 65 -4-3-=2-1 012 3 4 47
. —
G. 6 5 4 -3 -2 -1 0 1 23 45
L T fssa3a- 012345
J. i s-4-3-2-1 0 1 2 3 4355
K Tgasa-3=2-1 012345

5. What is the sum of all integers that are solutions of

the inequality graphed below?

e - T T O TR TED
A -1l

B. -12

C. -13

D. -4

E. -15

s Graphing Equations op, the Coordinate Plane

A lincal

points on the Coordinate plapne

int on the coordinate plane is named
M'gw x (horizontal) axis. The y refers mb)’ U:I ordered
points plotted below.

T T T T
{1 L6t = = 5=
| |

F e T lea T

bt + 4T Tt

u- +31 1 Quadrant |

| x-value negative + 21— x-value positive

| y-value positive 1 y-value positive

e
[T65-4-3-2-19 1 234355

" Quadrant Il | | QuadramIV
" x-value negative " | x-value positive
- y-value negative =31 “Ty-value negative
——t—

T T e o | B0 | ]

T T T 3T T T 11T

Fv—-—f—4—‘-'--6 T 1
i | | |

on the coordinate plane.

equation can be written in the form gy 4 "
Yy =

€.

Graphing calculators are designed to graph equations and inequalities

1. Graph.3x +2y=6
Solve the equation for x = 0.

0+2y = 6
y =3
One ordered pair is (0,3).
Solve the equation for y = 0.
3x+0 = 6
x =2

A second ordered pair is (2.0)-
Plot the points and connect them.

When x = 0, the
solution line
crosses the
y-axis. When
y=0,the
solution line
crosses the
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4448
5 1_3.4
B _+|2:0 e
2 Graph 8e =¥ 7 form eI LS
Wlitelheequ‘mo"ms —1 T -Ji' V"”._l-—.
&t_3).=-12 T +574 5% | -_i: ,..._L—-
04) -

Sohemequalianfousl). :4_(|, ' 1 L
gz % B Hrr
N M4
= R P RN
; e
One ordered pair is (04 =
Solve the equation fory =0 [ i3 -f“;_l'
ge+0 = -12 _,I_]- o i
| | _|7‘___'__
X = ‘I.s e ‘;j—"_’l- 17' _!

L +—1—1
A second ordered pair i (7 150 *I”LLL

Plot the points and connect them-

Slope

Slope Formula

In the slope formula, 7 st 0
on the line, (x,.,) and () The slope 15
ference of the x-values as long as the x-v:
slope formula.

find the slope, identify two points
s IIf the y-values divided by the dif-

ands for the slope ofali
u should memorize this

the difference 0
alues are not equal. Yo

m= Yo wiihjz-.l’]?"‘u
- X,

i p ’
A line with a slope of 0 is parallel to the x-axis. A line with an undefined slope is parallel

to the y-axis.
"EXAMPLES v v b SR 7]
1. Find the slope of the line passing through the points (2,6) and (3,5).
Label one ordered pair (x,,y,) and the other pair (x,,y,).
(r.y) = (26) (ry) = (39)

Use th SIET : i
se the formula m %=1 to find the slope of the line passing through the points.

. i) [ s . S
=g IJ=2 1
The slope is — 1.

. Find the slope ofthelin passing through the poins (~2,0) an g 4)

The slope is 2,

192 Mathematicg

oo
Ana®

pes of Lines

. Lines that slope down from left to righy have a negative )
€ slope.

Syl

. Lines that slope up from left to right have a positive slope.

%
i

/ o

« Vertical lines have no slope. The slope of a vertical line is undefined. All x-values
are the same.

« Horizontal lines have a slope of 0. All y-values are the same.

Slopes of Pairs of Lines

« Parallel lines have the same slope.

+ Perpendicular lines have slopes whose product is — 1 {except when one of the lines
is vertical). The slopes of perpendicular lines are negative reciprocals.

&

Coordinate Geometry

Slope-Intercept Form
You should
Every linear equation can be written in slope-intercept form, which is given below. memorize this
equation.
y=mx+b
* mis the slope. &
« bis the y-intercept (where the line crosses the y-axis and x = 0). /
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Ww PAGES TO o are b s
quﬁf‘“w STUDY ” Mn_:nw.‘m*;;:w".vﬁ
\-. e -ml""‘
mt
.ng,an

ﬁé/j B AN PLE L i
3 i e iiais
: = 6 golve the system by graphing, J
it intercept form- = —8r+ 6 L ';_l* y=4
Write the equation in slope-int sy o ‘ -
rite 3 = w—15 Wwrite each equation in slope-intercept form
Solve the equation for - y " .
and the y—imercept is —1.5. g 3
the equation, you €0 see that the SIOP is2 L5, Thenuse el et e HJ; ; 5_2‘ )
From the equatifi 7= ot the y-intercePh (0.~ o the right 1. Plot the point. | ot
To g equaut;:rll"ngmr%m 0,~15) govp lan The y-intercept is 4. Th
Sk o The slope is —1, ¢ y-intercept is —35.
Repeat to find another point- Then dra s

CALCULATO

The lines intersect at (3,1). So the solution to the system isx =3 and y = L.

<

Most graphing calculators can graph linear equations that are written x B ~
in slope-intercept form. Just enter the slope-intercept form directly 2. Solve the system by graphing. P Ty *_g {hoe;:ti':;;r rler:dh
into the calculator. You do not have to find any ordered pairs. ; — : z  thee uaﬁ’o?. tg
Write each equation in slope-intercept form. find the solution
-x+y =3 x—y = -6 since we can tell
y = x+3 -y = -x—6 | from the slopes |
G ] : . y = x+6 | that the lines are
raphmg to Find the Solution The y-intercept is 3. The y-intercept is 6. st \
to Systems of Equations The slope is 1. The slope is 1.
i oo Since the li lope, thei arallel. —
“T:ctifﬁ:im r:r: symn;;,;,:,r: icqu"] sis e ol e Ay ea—— ince the lines have the same slope, their graphs are paralle’
] 5 . . o
kil ormiher Dfpmsnaulu:iuns, 1o solution. If the two lines are the same, there are an So the system has no solution.
3. Solve the system by graphing. -2 -4y = -6 i
x+2y=3 There is no need to
Wri & I form. actually graph the
A G T rite ;:ch e4quat1_on in f:ope intercept form P :a: ‘:if 4 ﬂe '{ﬁu ‘
LATOR TIP __4§ T 2 = -x+3 | we can tell from the
Use the INTERSECT function on . 1.3 g 3 | slopesandinter-
exact point at which two (ines fre. o "9 calculat y = %3 2 poepa e s
0 lines intersect, o to find the \ on. their graphs are the same are the same. =
Since the lines have the same equation, their graphs :

194  Mathematics

So the system has an infinite number of solutions.

Coordinate Geometry 195
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4 lar lines ha
i ines havi
of Perpel’ldlcu ca pmdu““‘ ’

. TR T I,
s of e given line 18 =3.

] 1 :
o 1 —1, the slope of a perpeng;,
X -3 since =3 %3 e
B -4 )
C 4 By
X he comect answer 18 E-
1
&3 py= -9
on X
jinear equat! H.
zi;mesﬂl’l'omc

2. Which of the follo¥? G

i
123436

SOLUTION
Find two points that lie on the graph of x + y = -3,
i Letx=0. Lety = 0.

O0+y=-3
yu=)

r+0=-3
x=-3

One point is (0,~3), Another point is(=10),
Thp'lphin(.‘rcmuimlproim.

The correct answer is G,

How many solutions are there o the system of

e‘lll.mm“s:‘,sa3_u-4-Zan,dlll(—-’tyal;? SOLUTDN

% o Write each equation in slope intercept form
5 y=3r+2 12c — 4y =%

G i, o=
E: i;nfini;e s

y=3x-2

The equations represent different lines with the same
slope.

When the slopes arc the same, the lines are parallel.
Parallel lines never intersect, so there are no solutions.

The correct answer is A.

L

»
Practice il

1. Plot each point on the coordinate plane. (—2,5), (4,3), (2,-3), (=3, 1)

2. What are the coordinates of the point on the y-axis and the coordinates of the point
on the x-axis of the graph of 2x + 4y = 47

3. Graph the line with equation 3x + 6y = 12 by plotting points.

4. What is the slope of the line whose equation is given in problem 3?

5. Find the slope and the y-intercept of the line with equation 10x + S5y = 20.
6. Graph the line with equation 4x + 2y = 8 using slope-intercept form.

State whether the slope of each line is positive, negative, zero, or undefined.
= y 8. y

9. ¥ 10. y

Coordinate Geometry 197
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4443
L2 34

pa.ml]cl-

(d i or false.

i Tell whether each statement 15 mouomg quations -
f 11. The lines rrpresemd by the fi

l =-2x+3

=3x+3

jcular.
i perpendlc
s represented by the following

£ equll!i‘""sare
12. The line:
y= T:_'r +6
y= —4r— 18 ‘
13. The lines represented by the following
y=3—4
y=3x+10

14, The lines represen
dy=x- 5
y=—4x+5

15. The y-interceptof y = i
16. There are an infinite number

oqu ations are paral[el.

i ndicular.
ted by the following equations are perpe

—19is 2,

of solutions to the following system of equations.

Ix—8y=6
_3..3
Py

17. The slope of 2x + 4y = 20is 5.

Solve each problem.
18. What is the slope of the line passing through the points with coordinates (1,5) and (3,8)?
19. Whatis the slope of the line passing through the points with coordinates (4,7) and (7,9)?

20, Are the lines described in problems 18 and 19 parallel, perpendicular, or neither?

(Answers on page 368)

1. What is the sum of the y-intercept and the slope of
the linear equation 6x = 9y = 37

A -6
-
1
& 5
p. -1
3
E. 9
Foy=-244
G 8y+ 16r =24
H. y:l‘_“
J. 23"‘41=8
K. y=d4y-2
198 Mathematics

T

2. Which equation is graphed below?

—a o
Yy

abot

S

! \l

What is the slope of a line paralle] 10 e Jine o .
jon 12¢x — 3y = 177 e with ;
equatt ¥ 5, v""-lh!l'he ]
_n -3 that Cquation of a hine with a y-utercept of
) N 8 perpendicular 1o the line with equation
- dx= 217
B. 4
c 1 Ay= %x =3
Z 4
=l
p. -4 b=
a3 Coy=-3-4
E 3 3
. i P D y=3r4+3
4. Which equation creates an infinite number of %
solutions when solved in a system with y = 5, — 79 E. y=-3,_3
! 4

F. 2y+1lx=-14
G. y=7x-5

H. 3y—15x=-28
). 4y —20x=-28
K. 4y + 15x=-21

(Answers on page 368)

= Distance and Midpoint Formulas

« Use the distance formula to find the distance between two points on a plane.
» Use the midpoint formula to find the midpoint of a line segment.

Distance Formula

Use the following formula to find the distance between two points on the
plane,

The distance (d) between (x,,y,) and (x,y,) = Vix, = P+ 0, - 0

J‘
Finding distance
is like finding the
length of the
nuse of a

' right triangle.

rattpr=d?

\

Coordinate Geometry
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diagram on the
J’

The symbol = meang
“|g approximately

equa to”

plane.
The midpoint of the line segment petween (51
FEXA M;P_'l:f__#_,...m- . - .'md " '”‘]
Find the midpoint of the line seﬂmv?glu‘;re;ang Eyc qwo points (=1 J)
(2.3) shown in the diagram on the Pr¢ This is like averaging the
o S -3+J) x-coordinates and then
Midpoint = (77 °* 2 averaging the y-coordi-
nates.

- bat

-~

2, What is the midpoint of the line segment
between the points (3,6) and (2,4)?

1. What is the distance between points (2.6)and (1.4)?

A VD
B. VD3 (l; (E.sg;
/5 . (4.5.3)
,i‘ ; g Ho (354)
J. (051
il K. (15.1)
il SOLUTION
Identify each point.  (x,.y,) = (26) Identify the points. () - GO
Uselhedjme[m"hu:‘y}} e (ty) = 24
Use the midpoi
Distance = V(I -2F+(4-6F mldPUlm;unn:];,
i +26+4
= VCP+ - =ViTi=\5 Midpoint = ( = )

The correct answer is C.
_ (510
73 )= (2.5.5)
The correct answer is F
Rt oy £

200 Mathematics

i

CALCULATOR! TIP

Callcul,a.tors do not usually have special functions for finding the
midpoint and distance. However, you can still use a calculator to check

your answer.

practice ~

the general formula for the distance between two points (x,.y,) and (x,5,)?

1. What is

2. Whatis the distance between points (3.5) and (1.2)?

3. What is the distance between points (—2,7) and (4,—6)?

4. What is the general midpoint formula given two points (x,.y,) and (x,.,)?

5, What is the midpoint of the line segment between points (4,2) and (6,4)?

6. What is the midpoint of the line segment between points (9,1) and (2,6)7

7. What is the distance between points (5,—2) and (1,3)?

8. What is the distance between points (4,—6) and (—5.2)?

9, What is the distance between points (6,3) and (8,9)?
10. What is the distance between points (0.0) and (—3.4)?
11. What is the distance between points (=3,7) and (9,5)?
12. What is the distance between points (1,8) and (74?7
13. What is the distance between points (—3,9) and (=7,2)?
14. What is the midpoint of the line segment between points (5,—2) and (1,37
15. What is the midpoint of the line segment between points (4,—6) and (—5.2)?
16. What is the midpoint of the line segment between points (6,3) and (8.9)?
17. What is the midpoint of the line segment between points (0,0) and (=342
18. What is the midpoint of the line segment between points (—3,7) and (9.5)?
19. What is the midpoint of the lin¢ segment between points (1,8) and 7.4?
20. What is the midpoint of the line segment between points (=3.9) and (=7.2)?
(Answers on page 369)

201

Coordinate Geometry
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point on the line.

e

on the Coordinate Plane

An inequality is shown as a region on the coordinate plane.

: e TAMPLE
midpoint ul'llllllle segment is (1,4 LF_E.-- —
. Tmi‘miuﬂ of that ling segment is (7.4), Wiy ?'h pwt2ys?
_anwd ""m, endpoint? " ihy Graph- - k . .
petween poins | : 9 Graph the related equation v+ 2y = 9,
s the distanse c(l
b ::h-a“;-' rs_ ‘—i.lll Lety - (), Let ym= 0.
1 i (14 +y =9 Wra) = g
As |°7 : .’ [ul_.l} 1“” J e e ;
R l\ - Y
. ' llowing lists the lengi The ordered pair I8 (04.3).The ordered puie in (30).
0 wing lists the lengy s i :
:_' :“ LA ‘;R;rﬂ;mfa‘& shortest W h“m:t“]!ur r"\h‘lﬁq Plot the two points und draw the line,
i 1 between X e 118 P | 1 ‘1
2. Whatis the mixw"';"wmﬂm | | l k L1 | | |1 ‘| it
\ Wk (Y
P'unt.!ll.hlalulll.ﬂl- { | li { 1] e L | | | -, II ot T;:!'| i
Foa2s ] [ \ Lo b-{dd inequality |e =,
G @3 | | | 2 il the boundary
o (545 l L 1 A b i le a solid line.
J. WS9 ._.&-«4—-—*—L ] 1
K, (25D . " ! ,?‘7,1 B -T -1 I
Itnl‘h“"h‘hm“gm {2
v S N R RRERE: | |
APAEETEN i 1] 4
e e g RESRAE:
A LS | | 111.!.1..» .
B 12 " | e A |
~ 125
b t k \ i hade, test (0,0) in the inequalit
E 133 : To find the region to shade, test (0.0) nequality.
9
. BC.AC.AB x + 2y f
;. AC, AB, BC i 30 +20 = 9
C. BC.AB,AC 0 = 9 True
D. AC.BC,AB Shade the region that includes the point (0,0), The shaded region and the boundary
E. AB.AC.BC line make up the graph of the inequality A+ s,
H oo G o o R “
(Answers on page 369}
el
", . n
» Graphing Systems of Inequalities \ P on 1t le not &
|
|

+ Inequalities containing < or = have a solid-line boundary.
* Incqualities containing < or > have a dotted-line boundary.

Graphing an Inequality on the Coordinate Plane
To graph an inequality on the coordinate plane:
L e o e f e ey,

shade the region. If the point o line. If the point satisfies the inequalit
the other side of the ..n,‘f" 1t does NOT saisy the inequality, shade the u;]::nlo’:{

L ess—————
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To find out which side of the boundary line to shade, test (

x-y>1L
-y > |
-0 > |
0 > | False
111egr.1;nllnf.".r—_v>Iulllmlim!udemepoint(
of the boundary line.
The shaded region that is common 10 both inequalities is the graph of
and v =y> L

Lels

0,0) in the inequality

0.0). Shade the region to the right

Since the
Inequality is >
the boundary i
a dotted line,
The same is try M

for <.

|

e+ =9

Consider the following inequalities,

M Sx+y<8§

[ x4y
V. 7.t+9y53

1. i b y= 7

Whic
graph
A. land 1l

[ and 11
11l and 1V
I1and IV
11 and 111

h choice lists all the inequalities that have
s with solid boundary lines?

mEOR

Which of the following choices shows the graph of the inequality 2x — 4y < 87

F. .
3
>
2
'

/;

J. .
s
)
'

.4-3-..-.144‘? J '
',13‘
SOLUTION

Graph the line 2v = 4y

Shade the side of the boundary line that

The correct answer is 1.

— § as a dotted boundary line because the inequality is <.

satisfies the inequality. The graph in J shows

SOLUTION

:l and IV have = or <, which result in
ine.

a solid boundary

The correct answer is D.

H.

the correct shading.
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n, however, use
e dary lines. Then
graph that should be

. You €3
boun

Practice / pe used 1o graph each inequality?

Should a solid line or 3

L a-d<?
FRTTIL AT

kS Gy-ws1s i —

5 When graphung bo imquali:ses,jmunmewﬂy. which part of the graph do ¥
shade?

Graph each inequaliny.

& 2+yzd 7. -u< 18

& —n-ev<I2 9. -Rc+ =9

o x=-y= -0 I Sr=2>12

2 weds-H 1A +dvz 8

Cn;texh;)mnnfwdiucs
M dr+y<Sad-dr+y2-5

15 2u+v=3and —6r+ Iy <9

16 r+y<bandr-2vs=-3

17 ~k+y2-18ad M-y <=7
18 -5>10andbr-2r=6

9 -&ri-H<-loaddr-2y=8§
W ~dr-y<~-land-45-3ys-9

(Answers on puge 370)

which is NOT a solution of the inequality
3y == 137

A (0O
B. 24
-~ (1,6)

p. (21D
E. (210

2 Which inequality is graphed below?

F dx—-3s12
G r+dH=12
H. W&r—4v212
J 4x-=3y<i2
K. 3Zr—4y>12

3. Which system of inequalities is graphed below?

sS40 1 X
-1ty

g
".l
J -
I
A, y+5x=2
y—dx< -4
B. Sy—4x=2
4y -2< =2
C. &v-5%<2
vy —dxs -4
D. Sy-d4x>20
dy - 2r s -2
E. -4+ 5%=2
=y +4c< -4

4. Which is the graph of the mequality

=+ Sy = |07
F. 3

G.
H. :
s
4
'
¥
'
—————— ]
R T s SR W
-
-+
-
-
FEEEEE
K. M
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(Answers on page 372)

= Graphing Conic Sections

Conic sections are the figures formed by the intersection of a cone or cones and a plane.
Circle Ellipse Parabola Hyperbola

¥ CALCULATOR TIP

A graphing calculator can graph conic sections, Be careful when you

enter the equation for circles, elfjng 4
have two y-values for each xyq pses, and hyperbolas, These figures

keys to display the entire graph.

—————

~\

le and you may have to use additional

Circle
The standard form of the equation for a circle is
G-t -kr=r

-
You may have
to simplify or

where (k) is the center and r is the radius.
¥,

rearrange terms ‘
to write an
equation in

‘. . standard form.

- y T— —— 1

[EXAMPLE i S

Graph. x* + ¥ — 6x — 10y + 25 =0
To determine if this is an equation of a circle, first write the equation in standard form.
X+yP—6x—10y+25=0
(o = 6x) + (* = 10y) = =25

To make each expression a perfect square, add the square of half the coefficient of
each variable to both sides of the equation. This is called completing the square.

6\? 10\ 6\ [10Y}
.\‘z—ﬁt+(5) +yz‘-10)'+(?) o= —251'(-5)4-(?)
A6 +9+yY - 10y+25 = -25+9+125

Write each expression as a perfect square.
x=3+@-5 =9

This is the equation of a circle with center (3,5) and radius 3.

Graph the equation.

Rearrange the terms.

> - =

Lol = w e

- b =

3
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in
; fro llipse 15

: o e B on 1 ’
EUPSE e mef
Anellipse js all p_l‘lll1 e The 3 f the ellipse. and the

" calied focd 157 the axes ©

points L = o of &+ b

-8 palf tengt* % and (

7 »cb- awd? ‘Tt" - ol ) axis i horizontal
A R o
ellips alor. n

i ser denom m3) 5 the c€
Jf o i the AT pominalof - o unit
1§ 5 is the fane ajor s V7
The foci are loca .
oy A8 .

Y Rl

TEXAM _I{_L;_E_v_f_;___#M,_n_ﬁ__,,_..m_.,...a

[

u+3)"+(.‘f';3):+6-_~1

First write the equation in standard form.

— (-3 -2¢
o ) e

The center is (—3.2). & is larger than 1. so the major axis is horizontal.

The ellipse crosses its axes at (3.2), (~9.2). (=3,0), and (-34).

The foci of the ellipse are *V[36 = 4f = +V/32 = +4V2 units along the major axis
from the center, or at the points (-3 + 4V2.2) and (-3 — 4V2,2).

Use this information to graph the ellipse.
T
2 S SR AR S R e X L I
e T

el )
32
34y ¢ ...}‘ o

i -3 !
NAAT65 437 40
S S

210 Mathematics

An ellj
o
ooty
|
__A

here are WO standard forms for a parabola. J‘
y =k = alx = hy 2oy = g Ap:rlbOIJIG
Vertical parabola g somewhat like
Horizontal parabola an open ellipse.
Vertex at (h.k) v
erex at (hk)
¥
11 ¥
\ /5 L 3 ’)
Al 5
o
J s
21 N
2-
i
; A iy x 1 5
44‘?\4/20 e B=SEEE
-2
-3+
k) !
-5+
-6+ \

TEXAMPLE

Graph the equation. y = 2 + 5x* — 40x + 80
Write the equation in standard form.

Subtract 2. y—2 = 2-—2+52-40x + 80
Factor 5 out of the expression on the y=2 5(x* — 8x + 16)

right side of the equation.

Write the perfect square. y=2 = 5x-47

This is the standard form for a vertical parabola.

The equation y — 2 = 5(x — 4)? is a vertical parabola with a vertex at (4,2). Substi-
tute x = 3 and x = 5 to find two other points on the parabola. (3,7) and (5,7) are other
points on the parabola. Graph the equation y = 2 = 5(x — 4%,

T T

—
j__,
——t1
+
20
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¢ between the dis-

1. Given the eguation of a circle

e two foci intersects w-Hot 5) = 16, what is the sum 3. What is the vertex of the parabola with equation
nne onnecting these vertices of the x-coordinate of the center, the y-coordinate of y-8=20 — 12+ 18?7
!" cs called the center of the the center, and the radius of the circle? A (35
axis | B. 3,-%5
X o8 C. (53
g- i D. (35
5 8 E. (-3,-5)
E 2 SOLUTION
soLUTJON Write the equation in standard form.
Write the equation in sl:]ndnrd form. y=k = alx-h@ A
(.r—h)‘*U‘*"z-] y=5 = 2¢— 12+ 18 ‘
-0 FEpeln Factor 2 out of the expression on the right side of the
- (-3 -(-5F=4 equation.
Therefore.k-=3.k=—5.andr=4. y_s - 2{"17&*’9)
Find the sum of A, k, and 7. Write the perfect square.
3+(-9H+4=2 y=5 = 2Ax-3
The correct answer is E. h =3and k = 5 so the vertex is (3,5).
The general equation of the hyperbola centered at () 1S The correct answer is D.
) e e 2. What are the coordinates of the foci of an ellipse
(x ;k}l i b!i) = | if the transverse 2XIs 18 horizontal. AR +g LG = 2 oy 4. \:‘Im is the center of the hyperbola with equation
Z-r=n
-k =B verse axis is vertical. F. (-12+ V5)and (-12 - V5)
55 1 if the trans . G. (=1 +V52)ad(-1-V52) F (-20)
+ If the transverse axis is horizontal, the equation of the axis is y = k. H -1+ V5 and@-1-V5) G. @0
+ If the transverse axis is vertical, the equation of the axis is x = h- L. (1-2+ V3)and (1,-2 = V5) "
« The vertices are a units from the center along the transverse ax:sf. NP K. (1+V35-2and (1 -V5-2) L 00
« The distance along the transverse axis from the center to a focus IS G o 1L (V330
d=a+# SOLUTION
g : K. (-V50)
« Asymptotes are limit lines approached by the hyperbola. To identify the major axis and the center, write the
¥ equation in standard form, SOLUTION
3 (x = hy? 5 (y — k) wl The general equation for a hyperbola with its center at
a? s Cx—h G- ky?
2 hhis——=-—7—=1
[ L P & 3
9 4 In the given equation, h = 0 and k = 0, therefore the
X o= (=P & =20 ; center is (0,0).
3 2 The correct answer is H.
So,a = 3 and b = 2. Since a > b, the major axis is
horizontal, The center of the ellipse is (= 1.2). The foci
C % of the ellipse are :VIP -2 = xVo—-4=
+/3 units along the major axis from the center, or at
The equation of the asymptotes is: the points (=1 + V5.2) and (1 = V3.2)
Horizontal transverse axis: y = 4 - fu_ sl b The correct answer is G.
Al AL R -
. ) a
Vertical transverse axis: y=k-= f'bt i
b ) and y=k+ E(t -h
212 Mathematics o ,
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sented by the equation

g
| Pl'a Ct] ce adius of the circle repré

the
. Find the center ﬂld‘
L D spy-F =16

2. Complete the square for u:e. a
3. Write the equation for this circle It
4. Graph the circle represented by the eq

+
W,da:dfoﬂn-““'yz_
ua;ion.x"+)’l'4"+l

: @+
w=2 U o
ati anelliseis-———-'*"—"'g‘
The equation of p 1
5, What is the center of the ellipse?
tal or vertical?

jor axis horizon
6. Is the maj £ this ellipse?

7. What are the coordinates of the foci o

[X+”2+_<!jl=:].

The equation of an ellipse is T 16

8. At what points does this ellipse cross the major and
9. What are the coordinates of the foci of this ellipse?

minor axes?

10. Graph the ellipse represented by the equation.

Is each parabola vertical or horizontal?
1, y-16=(x+6)
13, x—34=3y+ 147

12, x+25=2y-T¢
4 y-8=10(x— 120

The equation of a parabola is y = 4 + 6x* = 36x + 54.
15. What is the standard equation of the parabola represented by the equation?
16. What is the vertex of the parabola?
17. Determine the vertices of the hyperbola having the equation
0ry -1y
36 9
18. Determine the foci of the hyperbola having the equation
(x+3° (y-2¢
B i

19. Graph the hyperbola having the equation _x_" = f_ =1
5 9 ©
20. Graph the parabola Tepresented by the equation y+3=20x-2p

23. Graph ﬂnelﬁpseupmhdbyd)ecqwignm . b +6p
16

----_"=l
4 .

214 Ma[hemau‘cs

10x + 14y =26 =0
2y+24=0

|
1
|
|
'f

1. What is the center of a circle wi :
Potrty+2y+0mgy o Qustion

3,0
(1.3)
(-3.1
3,-1
(-1,-3)

EPOREy

2. What is the equation of the major axis of the

X =47 +7p
49 * 3 =

ellipse with equation 1

=
x=—4
y=4
x=7
y=1

Rezom

3. What is. the sum of the x-coordinate and the
y-coordinate of the vertex of the parabola with
equation y = x* — 8¢ + 10?

A, 4
B. 2
Cy. =3
D. -4
E. -6

4. Which is the equation of an ellipse?
F. 82 -82=16
G (x=3¢+@+72=13
H. 42+ 97 =36
o y—1=35(x+4y
K. 3d-4y=12

5. Which is the graph of 4y + 8y — 9 + 18« = 412
A, ) H

=24

3
2
L gy wh

l—L-Z)_J

(Answers on page 373)

25. Graph the hyperbola having the equation
G=1p  (y-2y
- = —

28 16
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which of the followin,
A, Asquare isa rectangle-

B. Asquare isa ombt;i.l o

C. Arectangle is 8 parallelogram: o
p. Adjacent sides of 2 rhombus are pc.-pemin:ulc:;1 "
Opposite sides of & parallelosmn‘l are congry

4
Practice /

s drawn connectin

¢ figure i concave or convex:

1. A line segment i
mines whether th

2, Ina quauln]aau.-ml. (wo sides are pi
ateral must this be?
3. For which types of special quadriluteral¥
than 18077
. What guadnil

I parallclogram ABCD, the 0

What is the name for a paralle
parallelogram wil

ateral has diagonals that are per

. What is the name fora

. What prope!
. What quadrilateral with 4 pair of parallel sides i

[T IS I R I

10, What is the name for a quadrilateral wit

(Answers on page 383)

1. Anartist wants to deaw ¢ |
one geometric shape thit
the qualities of two geometne figures, Whrh of IIT:“
following shapes could he draw?

A. A rectangle that is concave

li'. A syquare that is & rapesoid

C, A trapeoid that is & parallelogram
l?. A suiare that is a parallelogram
E. A parallelogram that is a plane

2. Which of the following is a property of & rectang|
tangle?

r: 3“ four sides are congruent
5. Consecutive angles are ¢ ’
Diagonals are rfmgm:n:ummmmm-
Dllagul'lﬂls are pcrpcndiuhlar
Itis & concave quudrilalera]-

it

234 Mathematics

rties does a thombus share with a square?
s not also a paraliclogram?

jtism
mccﬂﬁclaﬂ

g any WO points in
rallel but are not congruen
can the sum of two opposi

pendiculur and congrue!
wensure of LB 1% o)°, What type of parall

fogram that has perpendiculur dia
h congruent diagonaly?

h bisecting diagonals?

)

4. C culi
onsecutive angles in  rhombus must be:

soLuTIoN
" idesof 2
Adjacent SICE° L ces, called squares. do have perpep.

v - §
ﬁgf\ewtud'" .“d“‘r:,..r A"

rhombus do not have to be perpeng;
Ic-

- cent sides. But the statement is false becayg,
qrue for all rhombuses.

swer is D-

quudrilntcml. What deter:

t. What type of quadri-

1e angles be less

?
elogram is this?

gonals?

r:lili_il the beat name for a parallelogram thirt his
¢ congruent sngles and perpendicular dingonals?

A, Quadrilateral
B, Parallclogram
Co Rectangle

. Rhombus

K. Square

IF: Cullgruenl

5. Supplementa
. Compl ry
I Rig h.{] ementary
K. Acute

( ‘,mgu'f.'

rimeter of afig
5 ?;_P'f'his figure could be:

g AmoTol
c. A ;

p All of the above
F. Nmeofmcabove

rs on pasge

5 General

Arriangle 188 t
¢

A

Triangle ABC

Equilateral triangle

An equilateral triangle has
three congruent angles und
three congruent sides,

Right triangle
A right triangle has one
right angle.

ure is 4 times the length of one

Isosceles triangle

An Isosceles triangle has
two congruent ungles,
culled bave angles, il
{wo congruent sides. ‘The
third angle 1s called the
vertes angle, The (hird
wide In called the e,

Acute triangle
An acute {riangle his

all acute angles.

Properties of Triangles

hree-sided polygon.

Scalene triangle

A scialene triangle his
all different size angles
and all different length

sldes.

Obtuse triangle
An obluse triangle has one

abtuse ungle.

plane Geometry 235

Scanned with CamScanner



/ -1

Triangle Facts

« The sum of the angles in a tnan

« The sum of the lengths of any I
the third side.

« If two sides of a trian

congruent.

gle is 180°. greater than the length of

o sides of a rianglé “

he angles opposite thse sides are

gle are congruent, thet

SOLUTION
Only the final statement is true. All of the othe

1S are
false.
The correct answer is E.

Which of the following statements about triangles is

true?

A. The sum of the measures of the angles of a triangle
is greater than or equal to 180°.

B. Itis possible to have the sum of the lengths of two
sides of a triangle be equal to the length of the third
side.

C. Triangles always have an angle whose measure is

greater than or equal to 90°.

D. A triangle can have more than one right angle.

E. Ifa triangle has two sides of equal length, then it
must have two angles of equal measure.

Practice /

1. Indicate whether each triangle is equilateral, isosceles, or scalene.

A

2. Indicate whether each triangle is right, acute, or obtuse,

AT

3. What is the measure of each angle in an equilatera] triangle?
gle?

236 Mathematics

One base angl

4 Cher angles?

{f one angle of a scalene triangle megg

. lure
either of the other two angles? $10° then whay Measure is impossible f
asll or

7. What is the measure of £a?
80°
60° a
g, Are the measurements of this triangle realistic?
Z s
3

9, What is the measure of Za?

4/\

Are the measurements of these triangles realistic? Explain.

10. /\

If not, explain why,

12
1L
10
14
11
(Answers on page 383)

Plane Geometry 237
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SV
e

AAAR

Y

IR

A

it

OT be co™
1. Which of the following statements ca: N figure
cluded from the information presente

shown below?

-

meB = 40°
miC+miB= 100°
AB +BC= 24

msA = T0°
BC=12

FEORE .

In the isosceles triangle below. Af/t == o

2.
measure of the vertex angle if m
B
A (o
F 4
G. 50°
H. 9»”
J.ow°
K. 140°
(Answers on page 384)

= Right Triangles

The two sides of a right

is called the hypotenuse.
. H .
i ¢ Hypotenuse
Leg b

238 Mathematics

riangle that meet at the right angle are called legs. The third

| & e —
e e
4 W ﬂ"s“e

the following choices could Nop .
the

ich of
wae the sides of a triangle?

Jengths of

A 35 9

B. 6 7,12

c. .66
92,1212

E 5 19,13

Which of the following statements is FALSE»

F40°% 60°, and 80° are the angle mea
<ome scalene triangles. €aSUres of

,60°, and 60° are the angle meas

some acute triangles. asures of

60°, 60°, and 60° are the angle meag

equilateral triangles. Sures of

45°,45° and 90° are the angle meas

some obtuse triangles. sures of

45°, 45°, and 9(° are the angle measures

some isosceles triangles. of

v 2 8

of the following types of triangle always by

Which .
two angles with equal measures?

at least
A. Scalene triangle

B. Obtuse triangle

C. uilateral triangle
p. Right triangle

E. Acute triangle

side

N T R YRy

e pythagorean Theorem

agorean Theorem describes the relationship
*P among the three si
e sides

Th

J.

o Pythagt
f}’a right "“‘"g]: You should
- u shou
A+ memorize thie
theorem.
EXAMPLES -
1. The Jengths of the legs of a right triangle are 3 ’
2. The length of one leg of a right triangle is 4.

" and 4. What is the length of the hypotenuse?

Use the Pythagorean Theorem.
long is the other leg?

The length of the hypotenuse is V65. How

a + b= e
Ay Use ze Py:agurean Theorem.
=
9+16=¢ 245 r\/ﬂ
2 - Ve
25=2c o
5 16 + b* = 65
=c
P=65—-16=
The length of the hypotenuse is 5. p=7 rem®
The length of the other leg is 7.

Whole numbers that satisfy the Pythagorean Theorem are call i

i ed Pytha;
The most famous Pythagorean triple is 3, 4, 5. Memorize l:g n%o:lﬁﬁi:;zh;
pythagorean triples are_also Pythagorean triples. Here are the first four triples alon
P e firs thrce multiples of the 3-4-5 tiple .
7,24, 25

5,12,13 8,15, 17

3,4,5
6,8, 10
9,12, 15
12,16, 20

Isosceles Right Triangle

riangle are the s

The angle measures for this triangle are 45°

Both legs of an isosceles right t
is V2 times the length of aleg.

In an isosceles right triangle, you can quickly find the lengths of all the side
know the length of any on¢ side.

J‘
Remember: The
first two numbers
are the lengths
of the legs. The
third number 18
the length of the

hypotenuse.

ame length. The length of the hypotenuse
,45°, and 90°.

s once you

Plane Geometry 239
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1. The len
The hypotenuse is

2. In an isosceles rght triangle.

legs? 14 X
pivide HbyVE 5°V2 V2

is ‘F\/E-

The length of each 12

30-60-90 Triangle

is twice the |
In this type of triangle, the hypotenuse 1S twice

leg is /3 times the shorter leg:

60"
2x
30°
[
13
[EXAMPLE 553

The longer leg of a 30-60-90 miangle is 21, What is the length of the hypotenuse?

212U
Divide 21 by V/3 to find the length of the shorter leg. -7 = 7 X

Multiply the shorter leg by 2 to find the length of the hypotenuse.
2x V3= 14V3
The length of the hypotenuse is 14V3,

CALCULATOR! TIP

ength of the shorer 18

WO a W gsau
| LA L dv‘ﬁ‘wn )

~“ : nn_.,..w'

There shoy
be a radic,) h:‘ot
denomin, < the

The longer

¥3_288 .=

Vi 3

If an ACT question about special trian
choices, check to see if your calculat
form. Otherwise, don't yse 3 calcula

240 Mathematics

gles has radicals in the answer

or can display answers in radical
tor for computation.

{01 PROBLEM

o is the length of leg AB in the
LIS angl "
below? gle shown soLuion
A E;c the Pythagorean Theorem 1o find the measure of
(leg )* + (leg,)* = (hypotenuse)?
F+hP=g
V89 5+ b= (Vi)
5+ =139
=64
b=§
B 5 c The correct answer is C.
A 3
B. 7
c. 8
p. 95
E. 107

Practice /

1. What are the measures of the angles in an isosceles right triangle?

2. Use the Pythagorean Theorem to find the measure of the hypotenuse.

6

3. What is the length of the missing leg?

g {7

a

4. This is an isosceles right triangle. What are the lengths of the missing leg and the

hypotenuse?

b h
0

4
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o Uk %
M augﬂ‘" n:‘»t:“ Kﬁu‘?‘:‘

and b?

ST S A
sof legs @
? 5. Thisis @ 30-60-90 mangle: what are the leng®

What is the length of the hypotenuse of the triangle

1 shown below ?

4.
Ta: l..‘r“.se‘e of a ladder 1s placed 10 feet from a house,
v “:;‘I‘ of the Ladder touches the house 14 feet
with the Bround. If the house creates a 41 angle
the ground, how long is the ladder, rounded w

=
) -
>
=

tenuse. 5 i
length of the hypo :
6. Use the Pythagorean Theorem [0 find the leng 5 wa
12 G 172 feet
H. 196 feer
n Ao 3 b 210 feet
) B. 12 K. 240 feet
c 13
ID. ]2; 5. The triangle below is a 30-60-5X) trangle. What 1s the
, 4 sum of the lengths of side AR and side BC?
issi i roduct of b and h in the triang] A
missing legs. 3. Whatis the p gle shown
In 7 and 8. use the Pythagorean Theorem (0 find the lengths of the missing 1c& bkt ~
B feet
% i V4l
| 30
: L ;
] b
| A, 4 feet
8. B. 4+4Vifeet
i 5 C 4Vifeet
| £ 72V3
G. 24 D. 124 V3feel
) 2 g s B 12feel
I . v : 41
| 9, The figure below is an isosceles right triangle. What are the lengths of the missing leg K. 43
and the hypotenuse? 3. What is the sum of a and A in the figure shown
below?

s
[ ]
>
>
>

10. The figure below is a 30-60-90 triangle. What are the lengths of the missing leg and
the hypotenuse?

10

n s A 10+ 10V3
B. 20V2
Ar C. 10V2
. D. 10+ 10V2
(Answers on page 384) E. 20V3
(Answers on page 384)
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i -
: i
I a S‘ m1 laT Tn d g ; cessanly the 387 Pomnml
les &
o i : if -
similar figures have sides of $ congruent other words, 1
ths of ¢ ar trié gles 4™ order. I /B corresponds
+ The k:;)rhliﬂs mgl.csofs““' Ng]ismd n . 'P(‘“Js w0 LD g well.
" %o:s_e P ices of .mila; g DEF_—[:’_";S LA o other congruent 2
is s S
angle ABC M s to LF- TV
10 LE,and e
B
Y
72
52 45
I X B
A
pe written SABC ~ AXYZ.

Triangles ABC and XYZ ar¢ similar. This ¢an

Angles
angles have equal measures.

i Corresponding
d LY are comresponding angles.
;osm‘zﬂ — mLY = 40°. Now we can find the measure of LA.
The sum of the measures of £Band £Cis 105°.

The sum of all the angle measures in a triangle is 180%

105° = 75°

The measure of £A = 180° —

By visual inspection of these triangles, we see thal the following angles are
comesponding angles.

£Band LY miB =meY = 40°

LA and £X msA =miX =75

LCand L2 m.C =meZ = 65°

PAGESTO . _ i
STuRY ! F O a8 Mg gt
3 n,.,wﬂ‘

« W

J‘
Use the similarity
of these triangles
to find the missing
measurements.

_

CALCULATOR' TIP

between corresponding sides of similar triangles.
Use this proportion to find the lengths of the other sides

Use your calculator to determine or check the proportional relationship

244 Mathematics

i—
sides - i —
5| nding sides wre opposite corresponding angles, So BC and YZ are commesponding sides.
Corr™ rresponding sides are proportional,

jengths of €0

—
YZ engih of aside of AABC will be 1.6 times the length of the corresponding side in AXYZ.
we can find the missing lengths of the other corresponding sides.
ﬂ"’;cﬁ‘::c The length of XZ = 43.
gPeR 1.6 % 43 = 68.8. The length of AC is 68.8.
andAB- The length of XY =52,
XY 1.6 X 52 = 83.2. The length of AB is 83.2.

2. AXRK is similar to ASTV, and both uian,g'ir:s are
scalene. Which of the following statements 15
NOT true?

F. 4X=4LS8

G. LR=LV

. ¥R and 5T are cormesponding sides.
2 KX _ VS
. —=0

RK TV
K. £X+2LK= LV + LS

ure below, AABC and ADEF are similar
How many units long is DE?

1. Inthe fig
riangles.

55
E
F SOLUTION
/R and LV are not coresponding angles, therefore they

A. 2 are not congruent.

‘.5: i The correct answer is G.

D. 5

E. 6
SOLUTION
Since AABC is similar to ADEF, corresponding sides are
proportional.
Therefore, 25 - EE

AB  AC

Substitute known values. % = %

Multiply by 8. DE = 31% X 8

1
DE=—=x8=4
2

L“‘e comrect answer is C.
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STUDY TOF- prae
4
l"/".,! - /
ey Practice
e | imi jangles?
O Whole ::,l 1. What is true about corresponding angles of su‘mlar t::nli s
g?:c‘::wl 2. What is true about cormresponding sides of similar m' gles?
similar? Explain why oF why not.

A

3. Are these two triangles

Given that AABC is similar to AXYZ, find the missing measurements of cach triangle.
¥

B

me
T

A 25 C X

4. What is the length of =7
5. What is the length of x7
6. What is mzC?

7. What is m£X?

8. Whatis mzZ?

9. What ism£}?

In the diagram below, AQRS is similar to ADEF.

16 E
5 F

10, What is the measure of ZR?

11, What is the measure of 2 E?

12, What is the measure of 207

13. What is the measure of £ F7?

14, What is the length of £F?
15, What 1s the length of DF?

246 Mathemalics

DR —

jo the diagram below. AKEM s simitge g 4,
o ;

What is the measure of £ 17

what is the measure of 277

What is the measure of £ [J? ;
19, What is the measure of 217

20. What is the length of KM?

21, What is the length of LM?

22. If BABC below is similar to ADEF, by " .
the perimeter of AABC? % much longer is the perimeter of ADEF than

F p2] E

23. If APQR below is similar to AYXR, what are the perimeter and area of each triangle?

Q
X
15
P 4 R
I .
F 36
(Answers on page 384)
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. i< similar 10 ADEF.
; 1. In the figure below, M{ﬂf is similar

:: " What is the length of DF!

~ *

i .- W‘_f

=
reax
o b —

2. If AQRS is similar to
comesponding sides?

F. QR and RO
G, RSand YZ
H. 05 and XT
J. 5Rand 30
K. ROand XZ

3. In the figure below, AABC is similar to AQRS.
What is the sum of the measures of £B and

om

4 c

A 54°
B. 62
C. 1450
D. 153°
E. 180°

{Answers on page 385)

248 Mathematics

AXYZ, which choice gives

: below, ADEF is simj
4. In the figure below, A is similgy |,
Which of the following statemens j FP\AXQ
F ALsgy

msZ = 42°
XZ=15
msX =41°
Yz=12
mesY =97°

zam o

ko

5. In the figure below, AABE is similar 1o Acpg
What is the sum of AC and BD? '

E. 8}

, concept of Proof and Proof Techniques

i what is known in a |ogj
cans usIng a logically convingi
, ncing way to establi
ish that a

f OEs e, ;
proo! s is true or false. Much of geometry involyes proving or disproving hypothe:
theses.

i
I&);Eltiﬁz: this simple example.

EX#\_MPLE

- jven: One angle of a triangle measures 90°, whi — i

G The sum of the measures of the an, gles i:';ﬂ1:inaz1g|1l:ri:nlgggomeasutcs 50°,
Hypothesis: The third angle in the triangle measures 40°,
proof: 90° + 50° = 140° 180° - 140° = 40°

The proof uses only what is known and is logical.

congruent Triangles

Many proofs involve showing that two triangles are congruent. We use Side Side Side
(S55). Angle Side Anglc.{ASA), and Side Angle Side (SAS) congruence relations between
wriangles to prove that triangles are congruent.
. §§S: If each side of one triangle is congruent to the corresponding side of another
triangle, then the two triangles are congruent.
. ASA: In a triangle, if two angles and the side between them are congruent to the
comresponding angles and side of another triangle, then the two triangles are

congruent.
+ SAS: In a triangle, if two sides and the angle between them are congruent to the
corresponding sides and angle of a second triangle, then the two triangles are

congruent.

Here is a traditional example.

EXAMPLE ' '

Given: 1. The SSS congruence relation between two triangles: If each side of one
triangle is congruent to the corresponding side of another triangle, then

the two triangles are congruent.
2. The dimensions of the two right triangles below:
A D

F

3. The Pythagorean Theorem: In a right triangle, the sum of the squares ?t'
the legs (a and b) equals the square of the hypotenuse (¢). (@* + b* = ¢ )
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e e

gt

5=DF
ﬁmdﬁfucboﬂl’“““s
AABC = ADEF by SS8.
The proo!

gles are congruent
SAS)

i ts
Here is a more formal way 10 present this proof. It presen

the reason for that siep-

CEXAMPLE

b — =

Hypothesis: Triangle ABC is congruent (0

1y what is kno'
1 e mgygss_ (Nate: The proof

i i S

loog, 30 OF =AC:

ically shows that the two tri;_m.
e log;u]'if also have been done using

each step in the proof and gives

S

wiangle DEF (AABC = ADEF).
-

1. AB=DE=4
BC=EF=3
AC=3

".'—’/ Reason

1. Given

2. (EF¥ + (DEY = (DF)
3 4+ 4t = (DF)
9+ 16 =(DF)

25 = (DF)
5=DF

2. Pythagorean Theorem

3. AC=DF

3. These two sides are both 5 units long.

4. AB = DE, BC = EF, and AC = DF

4. Segments of equal length are
congruent.

5. AABC = ADEF

5. 5SS congruence theorem

250 Mathematics

s

=

at the ﬁsure below.

Linefsﬂdliﬂe"'mpmu'l'md“"”i""""“tmlﬂmmnhmthuﬁm

Wwhich of the following statemems is FALSE?
A L6= L7
6= L3
L8= L4
Ll1=4L7
2= L7

mePO®

SOLUTION
We know quite a few things about parallel lines cut by a transversal.

Corresponding angles are congruent. The corresponding angles in this figure are: £1 and £5, £2 and £6, £3 and

27, 2aand £8.

Alternate interior angles are congruent. The pairs of alternate interior angles in this figure are: £3 and £6, £4 and

LS

Aliernate exterior angles are congruent. The pairs of alternate exterior angles in this figure are: 21 and Z8, £2 and

1.

::‘;“2.} angles are congruent. The pairs of vertical angles in this figure are: £1 and £4, £2and L3, .5and £8, L6
Statement Reason

A L6= LT True vertical angles

B. £6=/,3 True alternate interior angles

C. L8=/,4 True comresponding angles

D 21 =41 ? does not match known information

E. £2= £7 True alternate exterior angles

All the other statements were proved true, so statement D must be false.
£1 is not congruent to £7.
The correct answer is D.
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fET LA

NUT

Practice /

rsecting |

P [ Given that £2 = £6, wrile a two-
ine L

ine £ a transversal inte
= cL;f:mr:spmfuﬂtshowsmmLSHLﬁ-
1/2 ¢
3/4

5/6 m

7/8

r
C = ADEF? If

belaw.xfabl‘.xfz'o?,mdua £D.1s AAB

the di
1 gt prove them congruent?

so, how would you
Pa S ﬁ

A c D i

3. Given that m£BCA = 70° in the diagram below, write 2 two-column proof that

proves m£BCD = mLA +miB.
B
2

A [ D

4. In AABC and ADEF below, £C = £F. What other piece(s) of information would
you need to prove that AABC = ADEF by ASA congruence?

/A\ I{\
8 € E F

5. In the figure below, name the congruent triangles.

A

b F

10
B 10
b 6
. 8
£
c

252 Mathematics

T e

L i
s

-~ i

Given tWO triangles, AABC and ADF,

6 OABC F. where
FoscEch = ADEF? Explain -nhyof:h::n?' LB LE, and

o he figure shown below, is AABC = LEDCY Exp)
+ Explain why.

A

E

. on: AB = DE, £B= £ BC =TFF:
§. Given AB . E,and BC = EF in the —
How would you explain that £A = £D?

B D F
A C E
Which corresponding angles or corresponding sides in the triangles below could be

9.
congruent but not help to prove that the triangles are congruent?

B

D

C=.D. Are triangl

10. Given: 2A = £F,AC =DF,and
gmemorexplainw

below congruent? Prove they are con

A i 3
B c E D

(Answers on page 385)

hy they are not congruent.

es ABC and FED iin the figure
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Below isa wo-column proof that
miCBA + mLACB = msCDE + meDCE

2. Vertical angles have
equal measures.

Which of the following statements mus! be included
in Statement 1 so that the proof is complete?

A. mLABE= mLDEB
B. miCBA= msCDE
C. mLECB= mLACD
D. mZEAB=mLiBDE
E. mZECA= miBCD

AABC = AEDF, which of

2. If you are given that
NOT known?

the following statements is
F. AC=FF

G. £ABC = LFDE

H CA=FD

J. LC=LF

K. ABCA = ADFE

{Answers on page 386)

254 Mathematics

34 R c
b
E F G
Given: AB = DC,EB = HC, BF = ¢
£.EAB and £HDC are right angles, ' ang

Which of the following can NOT be
about the figure above? Proveg

A. AC=BD

B. AABE= ADCH
Cc. AE=DH

p. EF=GH

E. mLABE = m£DCH

. Given IWO triangles where AABC = ADEF
which of the following could NOT be proved

congrl.lenl?

F. ¢(B=LE

G. iC=FD

H. AB =EF

J. LC=LF

K. DE=ED

Given AABC = ADEF, what is the measure of
£C in the figure below?

5.

A c F
A. 115°
B. 75°
C. 68°
D. 40°
E 23

4 Circles

g is all the points a set distance from
Acire o circle along with its center, a:;;?“" Point called the center, The d
2 lagram

pelow ;s S
L e through the center and hag it e lldlameler. A diameter is a linc
Ponts on the circle. A radius is a

scgme™ ¢ with the center for one

: :

jine BTN ‘one endpoint and \
named by its center. The circle below is circlglf)mhe' endpoint on the circle. A cir-

cleis
c.';ck
Center The circle is Just
the points equidie-
tant from the cen-
ter. The circle does

Diameter
not include any
Interior pointe.

cho | )—

ine segment with endpoints on the circle. The diameter is the longest chord.

rds, Secants, and Tangents

Achordisal

Asecant is
A tangent is a line th
The tangent is perpendicular to

Arcs and Angles

line that contains a chord.
at touches exactly one point on the circle.
the radius at the point of tangency.

rcle. SU is an arc.

An arc is any portion of the ci
radii. LSTU

A central angle is an angle formed by tWo
cepts SU.

Aninscribed angle is an angle
is an inscribed angle. £ PQR interce

is a central angle. £LSTU inter-

formed by two chords with the vertex of the circle. ZPOR

pts PR.
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5

Measure
and ArC s g
Angle measure of 3 cirele 19 360] measure ©f the !
Tl 4Tl e

+ The measure @ g =70°™

Jn the previous fIE"
- Ky an,
. The measure of 31 ""‘"bid ’ mLPOR=45"

the previous figue:

mercepted arc-

1 measure of the o

In

asure of BD?
ure below, the measure o
ki \L:fh':f;w:hc measure of the i d
A
D
s
180°
A
|
8 G. 45°
H 60°
A WP J. 1200
% 2;: K. 180°
3_‘ 1£ SOLUTION
— Segment CD is a diameter.
il ; ) mLBOC + mLBOD = 180°
An inscribed angle is half the measure of the intercepted
arc. Therefore: mLBOD = 180° — 120°
mif= %{m@j MEHOD =0
: The measure of a central angle is equal to the measure
mz0 = (180 of the arc that it intercepts,
i Therefore m£BOD = mBD.
The correct answer js D, b

The correct answer is H,

2, Inthe circle below with center O, wha j5 me |

26 Mathematics

practice

what isa diameter?
. what is @ radius?
. the diagram below, identify the center, radius, and diameter.
3, In -
D

A
4. Whatisa chord?
5. Whatisa secant?

6. Whatis a tangent to a circle?
7. Inthe diagram below, identify a chord, secant, and tangent.

8. What is a central angle of a circle?

9. What is an inscribed angle?

Questions 10 and 11 refer to the figure below.

10 Identify the central angle and the inscribed angle.

1. What arcs are intercepted by the inseribed angle and the central angle?
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measure of P07

12. What is the
13. What is the measure of RS?
Questions 14 and 15 refer to the figure below.
” A

14. What is the measure of AB?
15, What is the measure of (D7

Questions 16 and 17 refer to the figure below.

16. What is the measure of 267
17. What is the measure of / o7

Questions 18-20 refer to the figure below,
LN

ot i the measure of 207

= ::'nm is the measure of La?
g _ what is the measure of 23?7
circle E has & circumference of 6 units,
1
2l msDEF = 80° mLCEF = §59 I

What is the shortest distance around the circle from:
a. Point A to point D
b. Point D to point F
¢. Point B 1o point C

(Answers on page 386)

1. Which of the figures below shows a chord?

(4@
©

2. Which of the figures below shows an inscribed
angle"

IO
o
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/ -
below, the measy, ~ . iginal figure. Slidi
5, In the figure casure of gc: . A is the orig . ng
 wharis e mess® towice e e Yhatis e N RectaE1° 3 units up and 3 units 10 the righy LT
3. In the figure beio™ of segment AC in AABC? ) rec S rectangle B- L]
arc RS? form ER
A bt | S0 T [ B
. ]
[ P
| 0
s . % - ) . .
o0 ion
A, 16° 7 Reﬂ,ech 1 flipping a fi
i 3 A jon in the plane means flipping a figure
g. :; B. 2\\;__5 ::::e:lli"c such as the x-axis or the y-axis.
D. 34: C. i 3 “. le A is the original riangle. Triangle B is
E. 168 N I g 5 :’ﬂa“s by flipping triangle A across the y-axis.
5
4. In the figure below, AB o m“:q,,, s the sum
£ @and Za intercept this arc.
of mzfand mLa?
A
¢
180°
\ Rotation
B A rotation in the plane means rotating a figure about
a point in the plane. . .
5 Triangle A is the original triangle-“{emn,sieg i formed
G. ing triangle A 180° about the point (L1).
H. 145° L
J. 180°
K. 270°
(Answers on page 357)
= Transformations in the Plane
pmndo&nﬂion in d:hp:m means shifting a figure by sliding, flipping, or rotating it
Tom one ation (o ani T.
1 C metric figures and do
Translation Some graphing calculators can gaph 920
: Gl S ions.
;;:':_"m in the plane means sliding a figure from its original position to another DsnboeAL
Plane Geometry 261
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Given square A in_lhe g'l;a
units left and 3 units up-

SOLUTION

lation of 3 up.

The correct answer is C.

4340

b, which of the followin

¢ choices shows that square B is om

In choice C, square B is formed from

square A by a horizontal translation of 3 to the left and a vertical tragg.

B
an ¥

Practice /

+ Using triangle A as

across the x.axis Your starting triangle, create 2 triangle B by flipping triangle A

ing Square A as your starting square, ropqe the
s ‘l:{:alﬂ square B.

W T T T T

Using triangle A as your starting triangle,

units down and 3 units to the left.
e —[—ry

——T1TT
i

—

figure 180° about the origin to

create triangle B by sliding triangle A 2

In the diagram below, how is triangle B obtained from triangle A?

Ty T B W T
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Bt

7. Draw rectangle C as a rotation

of rectangle D by 180° about the point (=2,1).

264 Mathematics

1

What u-ansformalion creates rectangle C

10. e e
= Lol Bl )
FH
T
_'E D '2 1 ' i 5
B ELmmaEEES
_—lr-—;-j-—_‘,—_‘,‘_—,i_a EEE T
 EEEEENEENENRE
e O o
B Jl ._i-s--—r:lr%T—l—J—g
FT T

(Answers on page 387)

. Which of the following translations produced tri-
angle B from triangle A in the diagram below?

mEamEL

| (¢} T | |
1t S ) 0, S
] e 1 N [y
I:._._. 1ttt
k: e DT S

A. Horizontal shift 4 units to the left
B.  Flip across the y-axis

C. 90° rotation about the origin

D. Flip across the x-axis

E. 60° rotation about the origin

from rectangle D in the diagram below?

2, If the center of a circle is the origin, which of

the following translations will NOT place the
circle on top of itself?

F. Honzontal translation to the left 1 unit, fol-
lowed by a horizontal translation to the right
1 unit

G. Any rotation about the origin

H. A reflection across the x-axis

J. Avertical translation up 2 units, followed
by a vertical translation up 2 units

K. A reflection across the y-axis
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ATTAL s

art

e EE

p et

ing creates ?
3. Which ol'lh"“;wms,ug[im‘ =y
flipping Squa™®

R v S oot i o T

.
A® T
v

4. Which of the following transformationg does
NOT move triangle A on top of triangle B?

i '

T_FIJJJ

180° rotation about the origin

- Flip across the x-axis followed by a flip
across the y-axis

- Flip across the y-axis followed by aflip
across the x-axis

Slide 2 units right, followed by a flip across

the line x = 2, followed by a flip across the

X-axis

‘Tide 2 units left, followed by a flip across

elinex = —1 followed by a flip across
X-axis

. of the following choices can rectangle
In *hll‘-‘b‘ created from rectang_le A by reflections T+ 1

5. B NOTW y-axis and/or reflections across the S : B

across

_axis?
x-ax -y

|
|
+
_‘-1

L
Bt
m

|
|
|
I
L

|
-

|
|
-2
|
\_ |
LEEL | Ly
i, T I
| |
[~

&
-
C. —I—l
o T!
I | i_ P
LT QH

‘| A
I ‘f ' |<1

(Answers on page 388)

= Geometric Formulas

The ACT frequently gives formulas needed to answer a question. This section summarizes
area and circumference formulas for reference.

Rectangle

A= fw w

Square
A=g
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P/ e

Chart
Y <
— Parallelogram The heigh
o P’rpcndacum": by
. : the rgpe ookt
: :' symbol t:"ﬂla
» Triangle ’ j A the height,
o 1 X i
A==bh L3
; 2 - 5
h b )
! Tmprmid L .
by
Circle
A=7r

Circumference = wd = 2ar

CALCULATOR TIP

If an ACT question has answer choices in pi form (for example, 6),
check to see if your calculator can display answers in pi form. Other-
wise, don’t use a calculator,

::::umem-oflchfemhaudjmmcqw SOLUTION
A Tox Find the radius of the circle.
B. 18w . 1
E. Ig: r (radius) = 7 X d (diameter)
E 6n redx6=3
2

Find the areq,

A=qp

A= LRI

A=gxg

A=9y

The correcy answer js [,

268 Mathematicg

“,'hcl" app

>
practice =~
ropriate, Use 3.14 for m.

what is the ared of the parallelogram below in square ynits?
; 8

what is the height of a parallelogram if the base is 4 cm and the area is 20 em®?
* what is the area of this triangle in square units?

h——‘_‘v‘-——_’
6

What is the base of a triangle if the area is equal to 24 in.? and the hei ght is 6 in.2
What is the width of the rectangle?

6. What is the area of a rectangle if the length is 9 units and the width is two units less
than the length?
7. What is the area of the square in square units?
6

8. What is the length of a side of a square if the area is 121 square units?
9. What are the area and the circumference of a circle with radius equal to 5 cm?

10. What i the radius of a circle if the area is equal to 16w m*?
IL. What is the height of this trapezoid?

Plane Geometry

Scanned with CamScanner



QI g BT O g "
tﬂ“‘ —.’"I-“#d‘dq\ﬂ.ﬁiﬁ nl"'"".'

s

1 to 6 inches, .
P L ) inches, one base s 1 of a square 15 B units long. The gy,
__\i‘..i" ora mpemj,[ with hﬂsx ::{ : ':nc 20 _u:_::;: with a width of 4 units, Why "::}‘:I:n.;l;“:,{':hu pieced together 1o form a

: 2. What is the ared qwice the lenB s nd shown below rec 18 reclangle?

I wmwmm‘-"’““ 'thsﬂ"“'m“mc ¢ 388)

‘ﬂ 3. Find the area of the recanglé" ok answers e
. . ki
15 feet
: rea of the trapezoid shown 2
— . j, Whatis the ab g Sl 4. Inthe figure below, what is the arca of the shaded
meters and the ared iS 6.4 square meters, what is the A fegion?

14 If the heightof a ;riangle 532
length of the base .
ters
15. If the bases of a trapezoid measure I.l?d?,}nd 34me
ters, what is the height of the trapezoict:

; units?
16. What is the radius of a circle with an area of 36w square

the area is 19.2 square me-

. ; .
in pi i tangle with a triangle at one
i fi nbelow.mp:fom?lmamc i :
i :':dhn;:t T::;:.fcﬁgﬁ :ﬁ: other end. The length of rhe br::;nngle is 10. The radius of ;. 23%
the circle is 3. The height of the triangle is equal to its base. E 2
D
E.

F. 25 -5n
. 425 G. 100 - 257
66 H. 10w
J. 100 = 10m
2, What is the circumference of a circle that has an arca K. 25«
equal to 49n?

F. Im 5. The figure below is made up of a 45—45-90 wiangle
i G 144 and a semicircle. Find the area of the entire figure.
18, What is the area of the figure below? -
H. 21w
15 ) J. 28w
K. 49w
3. What is the area of a square whose diagonal has a
12 length of 4 cm?
16 A, 2cm?
B. 2V2em? -
2 C. 4cm? A, B+ 64n
B. B8+ 128w
2
9 : D. 8cm C. 32+ 67
E. 16cm? D. 324+ 324
E. 32+ 64n

(Answers on page 388)

ion i 1gure below in pi form?
. - - -
S Geometry in Three Dimensions
S . - .
ﬁﬁ?ﬁf,‘f’:; 2;1m dimensions and extends infinitely in all directions. Volume is a mea-
. spac -di i
oo i 1:;s leh : three-dimensional figure takes up. The surface area of a three-

A total area occupied by the surface of the fi Volume i
g wre: is. igure. Vol
(;plessed In cubic units. Surface area is expressed in square units. . =
IVen on the next page are i i i
ge are some th
— 1 volume, ree-dimensional figures with formulas for surface area

Plane Geometry 271
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6 rectangular faces: two faces
faces with dimensions hw.

prism is the sum of the areas of the sides.

A rectangular prism has
dimensions €w, and two

The surface area of a rectangular
SA = 2(€h + fw + hw)
The volume of a rectangular prism is the product of the length, width, and height.

V= {wh

with dimensions £h, two faces with

Find the surface arca and volume of the rectangular prism above.

Write the dimensions.
€=8cm h=4cmw=3cm

Use the formulas.

Surface area

SA = 2ACh + {w + hw)

SA=2[(Bcm+4cm) + (Becme3cm) + (4cm + 3 cm))
SA=232cm* + 24 cm* + 12cm?) = 136 cm?
Volume
V= ¢Ewh

8cme3cme4cm = 96 cm’

272 Mathematics

<

Remember: Yolume
s measured in

units®.

s A

(ube

[

be is @ special rectangular prism w
A e arca of each face is 5% PO s re all el sqare, be b

: 5. Acube has s
Thesuff““ area of the cube is 6 times the arey St sin
SA = &2 ‘
e ength, width, and height are all equal
side.

y=s

+ 50 (he volume of the cube is the cube of one

EEXAMPLER

What are the surface area and the volume of o Cul;c with s

ide length § cm?

54 = 657

sA=6+25= 150 cm?

The volume of a cube is the cube of one side.
v=s

y=5=125cm’

Cylinder
o

Acylinder is formed by two congruent, parallel, circular bases with radius r connected by

a rectangular face with a height h.
The surface area is the sum of the areas of the two circular bases, plus the area of the rec-
tangular side. The length of the rectangle is equal to the circumference of one of the bases;

the height is /1.

SA=2nr + 2mrh

The volume of the cylinder
V=marh

is the arca of the base multiplied by the height.

Plane Geometry 273
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: jven
A sphere is all points & gIVe!
SA =4mr?

center point.
e (the radius, 7) from @
distan

— i ius of
d:e m:fm area and volume of a sphere with a rad
the nearest tenth, what are
-;Ibm? Use 3.14 for 7.

SA =~ 4031447~ 201.0 e’

EXAMPLE o

Vedisiges ~2679m
3

Cone

A cone consists of a circylar base with a radius (r) and 3 single vertex a fi
the center of the base.

ixed height from

1
V= :T‘m".’a

ExAmPpLE
To the neares; tenth,
6cm? UScS.Mforn-

Vo

73y

gquare pyramid

mid has a square base and 4 congruent triangles ag sides,
are pyr
Ay

as of the faces of the pyramiq. Note that 4 above does not provide
pe sum of the mi Those measurements mugt be
1 iangles.
sa=" 1s of the tri
hcgsh

taken along the outside of the
l‘h:\m-njd-
o 1 B is the area of the square base and j i the height from the base to the
v .3.5!1'. where
vertex-

i ume of
If the surface area of a cube is 96 cm?, what is fhe 2. What s the radius of a sphere with a volume o
b length of each side of the cube? 50;}1;?

A. 3:’:: F. 125%

B. H

C. sem T

D. 6cm L 5%

E. 7cm K 5
SOLUTION .
Each face of a cube has the same area. Divide 96 e Formula: | p—
by 6, the number of faces, to find the area of one face 3
ogth‘c cube. (96 em* + 6 = 16 cm?) o 5 b
Take the square root of the area of the face to find the Sehedier fom -
length of the side. 3
V16 em® = 4 cm. The length of each side of the cube 500w
is 4 em. 3 5 500

is B P="ax = |25
The correct answer is . T 4 4
r=v 125
=

The comrect answer is K.

\—_‘\—_\‘_

Practice /

Use 3.14 for T, and rouy

nd your answer 1o the nearest tenth,
L Whar s the surface area of a sphere with a radius of 5 cm?
2. Whatis the lengt

h of each side of o cube if the volume is 729 cm*?
3. Wha s the leng;

h of a rectangular prism with a volume of 576 cm’, a height of 6 cm,
and a width of g cm?
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e

ghtis 15 cm and the radius is 3 cm?

: if the hei
4. Whatis the volume of aright circular cone if e

4 g itha
5. What is the radius of 2 right circular cylinder W!

62.8 cm™? ) 1o 4 units?
6. What is the volume of 3 cube that has side eqltzlmc < st
5 i be whose VO
. What is the len th of a side of a ¢! ) s )
‘\:h fs = hc'ght < a rectangular prism whose volume 18 350 cm?, length is 10 cm,
8. at is ig
and width is 7 cm? . ;
9. What is the volume of 2 rectangular prism W
and height is 2 units? -
i 157
10. What is the volume of 8 sphere that has & radius equal t0 3 ““L. —
11, What is the radius of a sphere that has volume of 2,304 cu lc.cen meters? -
12. What is the volume of 2 cylinder in terms of  if the radius is 3 in. and the height is
9in.?
13. What is the height of 2 cylinder that has a ¥

equal to 8 units? T =
14. If a cylinder has a volume of 251.2 cm’ and & height of 5 cm, what is IS diameter?

15. What is the volume of each storage box after assembly?

" -

height of 5 cm and a volume of

ose length is 4 units, width is 7 units,

olume of 768 cubic units and a radius

16. Acylindrical can has a radius of § and a height of 10. What is the surface arca of the can?
17. What is the volume of the sphere shown below?

F———

o i, 5. -
5, Aspherehes radius of 12 units. A cylinge,

ume as the sphere. What is the radius of e ::sli::c;}sht of 9y
19, What is the volume of a cube if the lengyp of , side "
% 2 s

20 The volume of a cube is 216 cm?

(A:mw.'rs on page 389)

1. What is the surface area of the rectangular prism
pelow?

A. 119cm?
B. 220cm?
C. 238cm’
D. 357cm?
E. 440 cm?

2. What is the area of each triangle in a square
pyramid if the length of each side of the square
base is 6 cm, and the total surface area is
132 cm®?

F. 20cm’
G. 2lcm?
H. 22cm?
J. 23em?
K. 24cm?

(Answers on page 389)

s and the same vol-

: 10 inches?
- What is the surface areq of the cube?
ube!

3. If the volume of a sphere is 3,052.08 cm’, what
is the radius of the sphere? (Use 3.14 for 7.)

Tem

B. 8cm

C. 9cm

D,

E

=

. 10cm
. llem

4, What is the volume of a cylinder with a height
of 16 and a base area of 25w?

F. 5=
G. 25w
H. 50w
J. 200w
K. 400w

2]

What is the area of a circle if it has the same ra-
dius as a sphere whose volume is 1,716w?

A. 18w
B. 36w
C. 8w
D. 324w
E. 1296w

Plane Geometry 277
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1. In the figure below, BD and AE bisect

12.

one another.

g identifies
Which of the following choices property identih
two congruent triangles?

8

LAACB = AECD
AABC = ADCE
AACB = ADCE
ABCA = AECD
ACAB = ACDE

men=E

What is the volume of a sphere that has the san:c -
dius as the circle inscribed in the square below?

7N
N/

i-—-—-— IScm———-;

F. 8748w cm’
G. 7776w cm’
H 92wcm'
). 7.776m cm?
K. 972w cm?

282 Mathematics

13

14.

AABC is an equilateral triang)
length of 8 in. QQ.ES_iifD gle, "k‘_hlsl-de .
the midpoints of A8, BC, and E“Ey Jo.,,ingl ‘l"le

the shaded region? is ¢

B ]
0 R

A § C

A. 2V3in?

B. 4V3in?

C. 6V3in?

D. 8V3in?

E. 12V3in2

Which of the following transformg

tiOI‘IS WO'-IId Pfkg

H. Reflection across the line y = 2, horizontal s

Horizontal slide —4 units, reflection across the
liney =2

. Reflection across the line x = 2, vertical slide
8 units

=3 units
Reflection across the line y = x

Vertical slide 4 units up. rotation 180° about &
point (4,4)

* Typically the Act qu
or graph identfﬁcati
® The questions
trigonometry.

esﬁons €0 n ta|

On problems, " only right triangle

® This review covers the m,

e trigonometry qur aterial yoy iy need to answer

005 on the A(T.

s Right Triangle Trigonometry

Right triangle trigonometry deals with angles less than 9g°

are ratios of the sides of right triangles, - The trigonometric functions

Here is the familiar right triangle with the names of the legs labeleg

: Hypotenuse
Opposite

Adjacent

The “opposite™ side is opposite the angle 6. The “adjacent” side is adjacent to angle 6.

Trigonometric Functions -
The basic trig i ctions are giv ;
nxmo:ii;z I;l::n?mt':rm I?umnuns s Yo You can use S0H-CAH-TOA
se functions. to memorize these ratios.
s S0H-CAH-TOA: Sin ls
fosof length of the opposite side o opp Qpposite over Hypotenuse;
length of the hypotenuse hyp Cos Is Adjacent over
. _ e Hypotenuse; Tan is Oppo-
Coe el length of the adjacent side —— e site over Adjacent. )
length of the hypotenuse hyp y -
tangent of § = length of the opposite side tan 0 = %LLF /

length of the adjacent side

Scanned with CamScanner



| PP LT L PV

compute tngonnmetn.:

fthe ACT trigonometry
igonometric relationships.

er these questions.

¢ sin, CO%: “"d tan of £ 6. Remember to simplify your answ
swers.

1 Find th
1 1 \/' \/-

: jons
etric Functi .
Inversé Tnganom o the previously mentioned three func- sin 0= hyp
These three ree trigonometric functions are inverses I 6 2
tions. You should memonze them. - '} w adi _ 3\/5 . El ) _;: _\(_2 : 2\/5
cosecant of 8 = -—-l-ﬁ; es¢ 0= Gop Recall that hyp 5 Vs s
sine o
N hyp L . % 55
i T e adj
___l_-— cot 8= idi 2. Eind the €56 sec, and cot of £ in the triangle above.
cotsegent o 0= ——or5 orp i = . o gt VS
o | 6= » _ ~
Angles can be measured using degrees or radians. The relationship between degrees (D) sil 5 o e ; 3
' ] 25 5 573
lﬂdfﬂd}ﬂﬂS(R)lSR-lme' cosa:-—s——"'sosﬁca=2—\/_——w___57___5\/5__‘\/§
26 these common values of trigonometric functions. L
1
uma-—'i-.socot9=2

It is helpful to memori

—

/Degrm Radians /Drgm.r Radians | Degrees Radians | Degrees Radians Degrees  Radians
J x ’ o x .| m
Jo° r 45 7 60° 7 90° E_ 7
in 0 / / 1 / V2 / Vi SOLUTION
2 2 2 1 Find the length of the hypotenuse.
( coat?/ 1 / b ﬂ 1 You may notice that this is a 3—4-5 triangle, with the hy-
2 2 7 0 potenuse equal to 5.
F‘" . / : / Vi I Find sin 6.
3 \%] undefined in8= opposite  _ 3
hypotenuse 5
The correct answer is E.
A 2
3
B 3
"4
c 4
"5
p. 3
‘4
E 2
s

Trigonometry 285
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' 29%n0i9 (e P37 VO™
o0 2o oW g Mo cin® e
i m ‘reaq::’sa?:“d v?.?‘:‘nnumb:;s‘fd’ W Jl“s*o‘

~aV gt i

p-—
UTION o ofthe side adcent | f jsin @713
2 th ent to d z q
we km:mIa!i J::"ﬁr the angle. We want to ﬁ,.:f ang, | e _}, then sin 0="7
and mcof the ladder, which is the hypotenuse, If 5¢¢ g2
Jength | 10 . 393)
e | on ¢
adjacent = 3 |
hypotentise = ! l
adjacent ! cil
cos ¢ = }ypotenuse | R T L 0=" 4. In the figure helow, a rope is run from the top of the
Y . il [ gure aw, i I )
pod 3 I j; e wiANE pole to the ground. The rope is 40 feet long and 1t e
s = P | forms a 50° angle with the ground. What 1 l_llC heig
hypotenuse ] : of the pole rounded to the nearet hundredth?
+ i n
M liply poth sides | (Note: sin 50° = 766, cos 507 = L0643,
Ir:-'“'f‘ hypotenuse. hyp X cos 79° = 3 g fan 50° = 1.192)
3 "
Divide both sides by €05 79% b= e 3.
LA 12
3,06 feet Use a calculator. hyp = 15.71 feer 5
. 6.72 feet The correct answer is K. A2
L 9.23 feet i 12 40 feet
. 1361 feet ’ :i
15.71 feet C 12
12
P 5 50°
E. L )
2 = F. 2571 fect
. , In the triangle below, what is the length of side a G. 28.28 feet
Practice / * Lounded to the nearest hundredth? ;[- 3U-$ feet
; . 43.006 feet
" orer sin 40° = 643, ;
1o 1-6, find the trigonometric ratios for Z8in the triangle below. f:";s"fﬂ,,s’_': ?;6 K. 47.68 feet
tan 40° = .839)
| o
5. Anairplane takes off and climbs at a 30° angle to an
" (5% altitude qf 20,000 feet. To the nearest foot, what
o ground distance will the plane have flown when it
reaches 20,000 feet?
6
H E 538 (Note: sin 30° = .5, cos 30° = .866,
= G 5:01 tan 30° = 577)
D H. 4.60 o
J. 386
2 cosf= K. 305
Jomi= " 7 WLl -
g L Ifsin 0 =33, thenesc 8= 7 e 20,000 feet
. i
5 sech= Ao ey
6. cotd= B 24 e
r 4
% Hig= c = A. 17321
—., then si . » ecl
12 nsin § = 7 4 g: B: 20,000 feet
§ Bl p, ¥ C. 23.094 feet
#=— then 7
' cos fl =9 25 D. 34,662 feet
" 2 E. 40.000 feet
Mathematics i
nSwers on page 303 )
¢ 17
3 2
Trigonometry 287
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mmm,.,,c IRNTER

?.,.MJ, %

pecir
D Dech
0 Fact!
o5q

no
23

o M.l

\DDD
oO03RZ

-
-

—~AnpQoas

dentities

¢ values of other lngommcm
1d memorize them.

] Tﬁgo no metn c I c ratios of 10 rewrite

pties to find

iden
se these 1 forms. You shou

You can U2
the ratios in equivalent

Reciprocal Identities ;.
1 o sec@ecos@=1 0 o8 0= e e
sc8= 550 I

.
1 o cscgesing=1 ©F sin =209

sin 8 1
=1 or tnf=

csc b=

wtg:-——l— or cot@etanf cot &

tan &

Quotient Identities

sin 8
my‘cmﬂ
cos @

o= sin 8

Pythagorean Identities
sin’ @ + cos’ 0 =1
1+ tan’® @ = sec’ 6
cot? @+ 1 =csc* O

Double-Angle Identities

sin 26 = 2 sin ¢+ cos &

cos20=cos’f—sinf =2cos*0— 1 =1-25sin* 6
2tan @

tan 20 = —————

1 = tan® 8

Half-Angle Identities

288 Mathematics

: 15 18 17
2 23 M e s

I .
' The sine of 015 \[I ‘What is the cosing of o
Use sin? @+ cos* 0= 1.

3
gubstitute. (\[ :) Frost =

3
solve. I +eos?e=

C(H:Ot-]_.
4
cos B = fl___ +3
1 el
The cosine of Bis :3.

-
5, The secant of Ois 5 What is the sine of g

. 50 cos 0 = —\/—_1 S
el = _\75. 5 (Secant angd cosine are inverse functions.)

Use sin® 6 + cos® 8 = 1.

2
Substitute. sin® 6 + (l?.) =1
Solve. sin® @ + o =1
25

sin‘9+—l-=1
3

sin? @ = u
3
sin @ = ﬁ
5
” 1
sin = :2\{:
5
The sine of f is ZZJIS.
3. Demonstrate that 2(1 — sin® @) — 1 = cos 28,

Use trigonometric identities to simplify the left side.
21 —sin? @) — 1

=2cos* ) — | Use the Pythagorean identity.
=2cost 0~ | Remove parentheses.
= cos 20 Use the double-angle identity.

A

Trigonometry 289
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5 Which of the following statemengy is FALs
- £

.8 _l+em
== F, oo’ = -
T ad

A sin2e G, secii—uan’ =1
B

(esct 0 — cot® d)(sin® B + gy B

I
€ ld J. tan20 - tan20@n’ 6 =2y, g
D. sin} K. cos20=2sin*6— 1
Bood SOLUTION
SOLUTION The identity for cos 20is: cos 200= | -

sint g,
; . Choice K., cos 26 = 2 sin® § — L. cannot be gep
= E_’E‘;:_S."‘_E ~1 from that identity. All of the other choices ¢y ';:ad
o st derived from an identity.
cos @ s
=2sinfeos B X —— =1 The correct answer is K.
- sin #

=depsif— | =cos28

The cormect answer is B.

:’
Practice .~~~

V3
L lfcost= o find the sine of # using trigonometric identities.

2 Ifesc = V2, find the cosine of §using trigonometric identities.

1
3 ——scaf+ =2
tan

—sin?
4. cusﬂ( = ﬂ+,;°59]=.?

cos f

5 = 1+ cos 20
¥ 2
6. (20086~ 1)1 - 2 in? ) = 9

=%

sin' 9

8. 7(sin 0+ cost g = 9

9 | = cosp
A, )
I+cosp °
T ] )
Péantg °
{Answers g Page 304)
290 Mathematicg

L_r_é.:sinb‘;"-’

T 4, | -"Prcm'e
1 T e
e 19 F. st o
o8¢

';' tan 20 G. uv e

c. sin2t H sectd

b B3 J. cost B

2
f- seC a K« s

sin2f , sin 6 + cos’ 0=2

L Feos
F ! A0
G. st B. un20
H T L e
tan 26 D. mnl
J . 2
K. tan® 8 E. wne

3. Which of the following statements is FALSE?
A st B+ cost B = csc? B = cot? @
B. cost 8- sin® @ = cos® 6 + sin® @
C. 2cost@—1=1-12sin"0
D. ”::n;z 1 =f
E. sect 0 — csc* 0= tan® 8 — cot* §

(Answers on page 394)

=7

5. QeostB- 1y - (1 = 2sin* @) =7

Trigonometry 291
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gonometfy

te angles, angles

ic ratios of acu
reater than

» Unit-Circle Tri

L
the trigono! AT
% The right riangle jis used as ; wfﬁ'z;r:,, for trigonometric ratios of angles £

: Joss than 90°- A circle is used 25
urcquallow". o
w a circle on {he coordin

ate plane with the center at the origin and a radi

Dra

at point (1,0 and go around the circle

Draw an angle with one side on the x-axis. Start
an use the coordinates on the

counterclockwise 1o place the other side of the angle. You ¢
unit circle to find trigonometric values.

:::Etc:cm ::TI y will always be between
s and v tw find the i i
gle always measures |, s

=land +1. For the angl i

d +1. gle 8 use the triangle
onometric ratios, The hypotenuse of this lri;fn-
sin =y

cos @ =y Iany=.{t_'#m
x

1
“”'”‘U#I’J' 1
y g e l=—(r a0 1

F 4 cuuj::..{y“m
¥

292 Mathematics

CR
w ea o mal ]

U |t e L -
Dt et o o o e
Tt

a (1.0) x

0-1)

cosine, and tangent of angle 6 in the unit circle above. Use the coordinates

Find {he sin€, :

of the point 1.3‘) on the circle that describes the angle.
; —_— .

gl 5“,1 A In:h e 3 To find the cosine, use the trigono-

metric identity sin® @ + cos a=1.

tan 0=2
X
ik
3
= i
3\/:
- A __\V2

V2

Tl W i o
3 3 ‘-.ﬂ.l'ldlii.l'lﬂ— —4"

Trigonometry 293
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L T

/ LA

cater than o (0

§ are posilive or e
W llive.

" ) o
g o 0 ,}u js necesnary 1o consider
Wiien working ¥ il apgles B pative. | he courdinale prid below shows
ciic i g

pigonun
i the ranes wre |

whetlier the !

thie quadpants 10 whic
"
n I |
Sl All
i and
L)
-
Jaingeil o i
iaigril Yo alel
1 it

Al i are pesltive.

Cuaelrant |
LG silive

All others are negative.

il 11 Syt ol cosgwand e

it 111 Tangent
Costne amd secint e pamitive

and cotangent are postlive All othiers e negative,

Al others are negalive.

uadeant 1V
A relerenice angle is an angle n Ouadint [ whine frrgonumetie rbios can be used 1o de-
an anggle i any ofher quadant ‘umzl‘r-«
nee between the gven angle and 1RO”
Aric Tunction within o par-

"
feranine e ol preater than 907 or J The reler-

by calculating the diftere
Iern finay vk for  rgononi

]
ficular ange of angle values. For cxample, = ¢« means o find the function when

il i Quadiant Il(lvlwrn r: il rr) ¥

ence mgle van b ol
P W60 (2o Sonnelimes i e

EXAMPLES :

1 The reforence angle Tor 1187 b JROC 1187, o 487,

i

204 Mathomatics

. T

reference angle for 3007 is 3607 = 300, o g1y

¥

'

r

at is the reference angle of a 2107 angle?

1, Wh
AW
p, 4
¢, or
[T
E, 1807
SO'LUTION

jegrees in the reference angle is the dif-
the number of degrees in the given

The number of ¢
ference between 1
angle and the T-axis.

.

21r

e

The 2107 angle is 307 nway from 1807, Therefore 30" is
(he reference angle for 2107,

The correct answer is A

2, cos 1207 =7

g V3
t2
Gio=t

2

i

H 3
Vi

b 3
K. 2
SOLUTION

Find the reference angle.

¥

1200

1207 is 60° away from 180, Therefore the reference
angle is 607, Find cos 60°.
This is a 30-60-90 triangle so we
know that
adjacent _I

J; \ cos B & ————
hypotenuse 2

Find cos 1207,
Gince 1207 is in the second quadrant,

i
) H i
the cosine of the angle 1y negabive.
[
cos 120° =~
The correct answer 1y G
_.__________._._.—-—______,__,_.A

s

e S -y e ———
e
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of Trigonometri -
/ , Graphs g etric Functions
. . functions repeat themselves. The perj ) y )
Pl' d Ch ce for each angle? g N::q:ciﬂd 1o show one full cycle. You \}?:ukt;d b:f;;:i:]f::“;n:‘r,‘c function is the
What s the reference amglfsﬂf 3 429° 4. 156 -ﬁ{;:t cmmic sunctions. Those shown below are for one Seriod of mi“;u"n;:ﬂsﬁvh\ of
5 b ] | ’ 1, ¥ ’
1. )28 in the circle below. =sin ¥ |-1
d the trigonometric ratios forangle 010
For 5-10, fi
e 23 x
1 in
-1
. ¥
a % i
.| ‘;t I 2 o
] T L
-1
= 8 cscl=
i = 6. 0= 7. tan 0
5. sind €os y=1an x : 1'1 ;
9, sec = 10, cot i = i i
(Answers on page 394) i 2 ::
| a
H 1 H
1. What is the reference angle oIaanS’anglcl.’ 4 cos 2250 =7 —~ -!IE ‘E! . x
A 25° F ﬁ 1',l E:
B. 15 o 2 | ' i
C 45 ¢ 1 b :
D. 5s° t2 H |
E. 65 " V3 II' g :.
% Ty { . i
2. What is the reference angle of a 396° angle? . Vi i E
Ko ST ' '
G 367 : _ ; : ‘
H. 45" K. —-.\.::! y=cscx ¥ ! :l
J s : !
K. o 3 . 2 ‘: H
5 Isind= -, andw < < =" then tan 6 = ? i :.
3w P =7 . 2 E i
- 4 ] | :
A V3 o = : ;
B ¥ b j L x
2 5 . ia ‘T. I: 1w
€ 4 ¢ 3 ! : '
3] ! H
[ -1 ' H
. D, -3 i i
ik w2 ’ 5 '.
¢ E 2 -2 : i
fAnswers on Page 194 : :u ..
296 Ma ' ;
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The period of a trigonometric graph changes depending on the coefficient of x.

rEAN P e =

Thefunﬂimy==sinlrhasnpcriudlhuis&a.‘,'faslongasmepeﬁodofy= sin x.

E;;n;p:i:luuii }J:‘ a ":n: mu;:;:in"c":um ;!:f the distance between the smallest and
_ . n. amplitudes of the sine and cosi hi

depmjmlg on the coefficient of sine or cosine, The amplitude for ta cmm'fc s l.h"mse
s ety ngent, cotangent, secant,

298 Mathematics

- n x has an amplitude that is twice the amplitude of y = sin x.

gunction ¥ = 2si

PROBLEMS |

he graph y = 4tan 2x?

2. Which graph below shows one period of

is the period of U
& WAMRLEF y=2sinx?

A, A E »
1
1

4
™
D. 2
z 3
2
SOLUTION
™

Theperiodo!'_v = 4tan 2x is 7
ince yourself that the entire
w

Sketch the graph to conv
graph repeats after the interval 0 = x = 3

The correct answer is E.

SOLUTION
of y = 2 sin x looks just like the graph of

m " * -
y= Ej.l:Tr\ttpl {hat the amplitude is 2

The correct answer is F.
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W HON
govTorc T
—— _"""'——- 2
?u-h%ég y e
owi Practice N
e i Il period of the graph of a trigonometnic '
Ga?;’: Given below is one full per 1, Which of the following is a graph of i, Tunction
¥ J L gin 202 2, .
e = sin What is the product of )
5 - ' the amplitude and period of
%i":‘:’ § A F. sr:‘:' AN s ¥ = 3cos 207 e
oad i G 6n
OM I x Ho 3y
N + I -3
g ::f 2 = " K. —¢n
oo L
= 3 1 :
Pre 2 J\INLH t-';::f,'::,',' od of the graph of the equation
Y ; a3
u] 1. What is the amplitude of the graph? B. B
- 2. What is the period of the graph? C -1
E 3. What is the equation of the graph? :: ~_;_
! For 4-6, use the equation y = -f— cse X, =
4. What is the amplitude of the graph of this equation? i . .
. ; Which of he following choices is the equation of the
5. What s the period of the graph? Eraph shown below?
6. Draw a graph of one period of this function, C. g ¥
I
1
Given below is one full period of the graph of a trigonometric function,
¥ s
=0.54
D. =iy
¥ =2sin2x
e |
Gy 308 3x
Hoy=-lg, dx
2
J. y=4sin (—-%.r)
7. What is the amplitude of the graph? E g K. y=2cos2x
8. 'ﬂ.’fl:ll is the period of the graph? ;
9. What is the cquation of the graph? [ |
0. Draw 4 pr, = i
&raph of one period of the function ¥=~cos 2. —f— —
{Answers on page 395 all,
K 2
= 300 Mathematics
;
5 8
210 W u N
)20 2 22 M
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