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Greatest Common Factor

Factors that are shared by two or more numbers ¢
factors is called the greatest common factor (GCF). Th

two or more numbers.

called common factors. The greatest of the common
ere are several different ways to find the GCF of

Example 1 Find the greatest common factor (GCF) of 56 and 104.

Method 1 List the factors of each number. Then circle the common factors.
Factors of 36: D@ 7.8) 14,28, 56
Factors of 104: Q@ 13, 26, 52, 104 4

The common factors are 1, 2, 4, and 8. The greatest of these common factors is 8.

B> So, the GCF of 56 and 104 is 8.

Method 2 Make a factor tree for each number.

56 104
7% /N
. 8

7 4 . 26
/\ ANVA
2.4 2.2 2013

/\
2.2

Write the prime factorization of each number. Then citcle the common prime factors.
The GCF is the product of the common prime factors.

56 = - * V‘ 7
104 = 12{e\2)e 13

P So, the GCFof 56 and 104152« 2+ 2= 8.

L}

-
Practice Check your answers at BigideasMath.com.
Find the GCF of the numbers using the two methods shown above.

1. 30,45 2. 12,54 3. 16,96 4. 42,98
5. 27,66 6. 50, 160 7. 21,70 8. 76,95
9. 60,84 10. 60, 120,210 11, 44.64, 100 12. 15,28,70

13. Write a set of two numbers that have a GCF of 20. Explain how you found your answer.

14. Write a set of three numbers that have & GCF of 25. Explain how you found your answet.

60 red roses, and 45 pink roses.

15. BOUQUETS A florist is making identical bouquets using 90 white roses,
e are left over? How many of each

What is the greatest number of bouquets that the florist can make if no ros
color are in each bouquet?

and the other piece is 7.5 feet wide. You

16. FABRIC You have two pieces of fabric. One piece is 6 feet wide
ould you cut the

~want to cut both pieces into strips of equal width that are as wide as possible. How wide sh
strips of fabric?

et~ o v g s
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Operations with Integers

Adding and Subtracting Integers

The absolute value of an integer is the distance between the number and 0 on a number line. The absolute

value of a number x is written as |x|.

Example 1 Find the absolute value of —5.

[Graph -5 on a number !ine,]

\

Y

i e e
P il b

i
H
-4 =3 =2 -1

Al o
ek
a8

P So.|-5|=5.

5

\LThe distance between —5 and 0 is 5.}

Rules for Adding and Subtracting Integers

common sign.

Adding: To add integers with the same sign, add the absolute values of the integers. Then use the

To add integers with different signs, subtract the lesser absolute value from the
greater absolute value. Then use the sign of the integer with the greater absolute value.

Subtracting: To subtract an integer, add its opposite.

Example 2 Find (2) ~3 + (—8) and (b) -9 + 6.

a, —3+ (-8 =—11 Add|~-3|and|-8]
Use the common sign.

P The sumis —11.

b. =9 +6= -3 |-9] >|6].So, subtract |6 from | -9].
Use the sign of -9,

B The sum is 3.

Example 3 Find (a) 5 — (—12)and (b) 1 — 7.
a. 5—(—12)=15+ 12 Add the opposite of —12. b, 1= 7=1+{=7) Add the opposite of 7.

=17 Add.

P The difference is 17.

Example 4 Simplify | —14 — (—10)|.
—14 = (—10) = |- 14 + 10]
= |-4]
=4

P So,|—14—(—10)| = 4.

Copyright © Big ldeas Learning, LLC

= -6 Add,

P The difference is —6.

Add the opposite of — 10,
Add,

Find the absolute value,
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Multiplying and Dividing Integers

o Rules for Multiplying and Dividing Integers el
Multiplying and Dividing: The product or quotient of two integers with the sarme sign is positive.

The product or quotient of two integers with different signs is negative.

Example 5 Find (@) ~7 « (—1) and (b) -9 - 4.

a. —7 «(—1)=7 The integers have the same sign, b. —9 .4 =36 Theintegers have different signs,
50 the product is positive. so the product is negative.
P The productis 7. B The productis —36.

Example 6 Find (a) 18 <+ (—2) and (b) —25 <+ {~5).

a. 18 + (—2)= —9 The integers have different signs, b. 25 + (—5) =15 The integers have the same sign,
s0 the quotient is negative, so the quotient is positive.
P> The quotient is —9. P The quotient is 5.
~

Practice Check your answers at BigldeasMath.com.
Find the absolute value.

1. |13} 2. |-8| 3. |o] 4. |-297|
Evaluate.

S 5edital ) 6.4 =9 =1 =10y 0 8. 94 (=0

9. 0~ (~30) 10. —8 + 20 11. —11 =11 12. —-14+0

13 0 (o1 14. =34 - (—25) 15. =8 +(-3)+6 16. 1+7-9

: Simpli'fy;{tﬁe expression.

‘",17'_._ 1m;s';f~;9'|_ 18. |18 — (~1D)] 19. |14 + 17| 20. |24 - (—19)]
Evaluate. :
21. —8.+25 i () 23, —13(-1) 2. ~24+4
250@—4) i 26 S 1®) 27. qu-én 28,100
29, Z}}lﬁ T R SR 32, 12+ (-3)-2

33. ELEVATION The highest elevation in California is 14,494 feet, on Mount Whitney. The lowest elevation
in California is ~282 feet in Death Valley. Find the range of elevations in California.

34, GOLF The table shows a golfer’s score for each round of a tournament, Round 1 | Round 2 ‘Round 3
Find the golfer’s total score and the golfer’s mean score per round. e
i i i o SCO!'E - —4 - 1 f

Copyright © Big |deas Learning, LLC
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Order of Operations

To evaluate numerical expressions, use a set of rules called the order of operations.

Example 1

Order of Operations

1. Perform operations in Parentheses.
2. Evaluate numbers with Exponents.
3. Multiply or Divide from left to right.
4. Add or Subtract from left to right.

Evaluate each expression.

a. 20546

20~ 5+6=20—130
= —10

b, 12:3+42+8

123442 +8=12:3+16+8
=36+ 16+ 8
=36 +2
= 38

e N5 —=3)+6 + (-3

U5 =)+ 67+ (=3) =T +6 + (=3
=2) + 36 +(~3)

= 14 + 36 = {—3)
= 14 + (—12)
5]

Muitiply 5 and 6.
Subtract 30 from 20.

Evaluate 4%,
Muiltiply 12 and 3.
Divide 16 by 8.
Add 36 and 2.

perform operation in parentheses.
Evaluate 67

Multiply 7 and 2.

Divide 36 by 3.

Add 14 and —12.

1.
4,

7.
10.
13

16.

5 .
Practice
Evaluate the expression.

43 +8) — 82+ 32

14, 10(3 — 6)° + 41

Check your answers at BigldeasMath.com.

8+2+5 2. 40+8-7 3. 5.4°+8
3— (=9 2+4
— 2 g =) ] —
L= B8 B s 6. b~
(12 -8y + 2° 8 18+92—7+(-3) 9, 32+8+2+8
6+ (7+28) 11. 36+ (1~ ]2 =7]) 12, (-2)%+5-709-9)

15. @ — 5% —(4+5)

RESTAURANT There are 82 people in a restaurant. Four groups of 3 leave and then five groups

Copyright © Big Ideas Learning, LLC

of 2 enter. Evaluate the expression 82 — 4(3) + 5(2) to find how many people are in the restaurant.
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Powers and Exponents

A power is a product of repeated factors. The base of a power is the common factor. The exponent of a
power indicates the number of times the base is used ag a factor.

—
[ base | VY exponent ]

2y -2.2.2
\5 5 8 5
S Sl

powst —?51 is used as factor 3 times

Example 1 Write each product using exponents.

a (=9 =N (=N (=9 (-9
Because —9 is used as a factor 3 times, its exponent is 5. .
B So, (=9) + (=9) + (=9) + (=9) + (=9) = (=9,

b. wemeheheh

Because 7 is used as a factor 2 times, its exponent is 2. Because i is used as a factor 3 times,
its exponent is 3.

B So,memeheheh=aH,

Example 2 Evaluate each expression.

a. (—5)
(=5 = (=5) + (=5) « (=5) + (3) Write as repeated multipfication.
= 625 Simplify.
b. —5*
5t = (3055 45) Write as repeated multiplication.
= —625 Simplify.
7~ g
Practice Check your answers at BigldeasMath.com.
Write the product using exponents.
1. TeTeTeTT7e7 2. (—%)(*%)(——i-) % peX =g yay 2PEY
4 25+25ebsbebed 5. (—n)s(=n)«(—n)+(—n) 6. (—12) e (=12)evevev

Evaluate the expression.
3
7. 10° 8. —15° 9. (%)

11. VOLUME Write an expression involving a power that represents the
volume (in cubic centimeters) of the die shown. Then find the volume.

g T

o
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The Coordinate Plane

A coordinate plane is formed by the intersection ofa HET N F7T T T
horizontal number line and a vertical number line. Quadrant il Quadrant |
The number lines intersect at the origin and separate ! | -
the coordinate plane into four regions called quadrants. | ' i ,

An ordered pair is used to locale a point in a

coordinate plane.

The origin is
at (0, 0).

ordered pair: (4, —2)

44 [ y-coordinate ]:

x-coordinate |

Example 1 Plot the point A(2, —3) in a coordinate plane. Example 2 What ordered pair corresponds to point A?
Describe the location of the point.

Start at the origin. Move 2 units right and 3 units down.
Then plot the point. The point is in Quadrant IV.
N ¥ P {
RENENN
1:414 =2 ™ 4 i ;
i i 4 i i
| O N W Point A is 4 units to the left of the origin and 2 units
j Lal A2, 73)? down. So, the x-coordinate is —4 and the y-coordinate
-4 L
i T R is —2.
B The ordered pair (—4, —2) corresponds to point A.
r_ "
Practice Check your answers at BigldeasMath.com.
Plot the ordered pair in a coordinate plane. e T T T
Describe the location of the point. B a i
1. AQ1,3) 2. B(~2,2) TN P
3. C(2,—4) 4. DU, -1) T T L
. =2 : L2 a x
5. E(—4,—2.5) 6. F(~3,0) n
7. GO, 1) 8. H(4,1)

Use the graph in Example 2 to answer the questions.
9. What ordered pair corresponds to point €7

10. What ordered pair corresponds to point £77

Copvriaht © Big Ideas Learning, LLC Topic 7.1
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The Distributive Property

To multiply a sum or difference by a number, multiply each number in the sum or difference by the number

outside the parentheses, then evaluate.

Distributive Property

With addition: 5(7 + 3) = 5(7) + 5(3)

With subtraction: 5(7 — 3) = 3(7) — 5(3)

alb + ¢y = a(b) + a(c)
Y/

alb — ¢) = a(b) — alc)

Example 2 Simplify each expression.
a. 6(x+9)
6(x + 9) = 6(x) + 6(9)

012 +2z+7)

10012 + z + 7) = 10(12) + 10(2) + 10(7)

= 6x + 54 =120 + 10z + 70
= 10z + 190 !
e 16(8w = 3) d. 5@m=3n—1
16(8w — 3) = 16(8w) — 16(3} S(dm — 3n — 1) = 5(4m) — 5(3n) — 5(1)
= 128w — 48 =20m— 15n—35
r_ o
Pra ctice Check your answers at BigldeasMath.com.
Evaluate.
1. 25(7 + 11) 2. 4(13 - 5) 3. 916+ 7~ 8) 4. —4(10 -9 —6)
Simplify the expression.
5 4y +7) 6. —2(z+5) 7. 5~ 11) 8. —8d—1)
9. 12(4a + 13) 10. 9(20 + 17m) 1. 112k —11) 12. =7(~2n—9)
13. 3(x +4 +9) 14. 6(25 + 6z + 10) 15. 8(p ~6-5) 16. —104+v—1)
17. 7(2x + 7+ 9y) 18. —4(dr—s+17) 19, —3(—12~-3d—8)  20. 2-6(2n—9)
2. 15(6c + 104 +3) 22 %(q + ié + %) 23, ~24(5h— 10+4) 24 05(26xr+53)
Write and simplify an expression for the area of the rectangle.
7. 8. 9.
12§ - 15 14
3x + 20 15 + 8x W W

Copyright © Big Ideas Learning, LLC
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Simplifying Algebraic Expressions
Parts of an algebraic expression are called fermis. Like terms are terms t

to the same exponents, Constant terms are also like terms.

An algebraic expression is i
like terrns that have variables,

Simplify 8y + 7y.
8y + Ty=(8+ Ty
= 15y

Example 1

Simplify 2(x + 5) — 3{x — 2).

2x + 5) — 3(x — 2) = 2(x) + 2(5) — 3(x) — 3(=2)
=2x+10—-3x+6

2x—3x+10+6

Example 2

It

~x+ 16

i

Simplify xy + 3y — 2x + 5y = 3xy.
xy +3y = 2x+ Sy —3xy=xy~3xy+3y+ 5~ 2x

Example 3

hat have the same variables raised

n simplest form when it has no like terms and no parentheses. To combine
use the Distributive Property to add or subtract the coefficients.

Distributive Property
Add coefficients.

Distributive Property
Multiply.
Group like terms.

Combine like terms.

Group like terms.

= —2xy+ 8y~ x Combine like terms.
rﬁ @
Practice Check your answers at BigldeasMath.com.
Simplify the expression.
1. 7x+ 15x 2. 8y — ldy 3. 7d+9—5d
4. 3w+ 22— 3w) +2 5. (x+3)+Gx—7 6. (Sk+ 6) + (4k — 8)

7. (=7a+ 6) + (5 + 15) 8. (9z+12) — (62 + &)
10. (8 — 26) + 31(4 — 25) + 5t 1. gr+2¢=3gr—7 64° 12. gh— 4g) — h(3 — 28
13. EARNINGS The original price of a model car is d dollars. You use a coupon and buy the kit for
(d — 10) dollars. You assemble the model car and sell it for (2d — 20) dollars. Write an expression that
represents your earnings. Interpret the expression.
\ e oz . ]

9. (8 + 1) — (—10b — 5)

Copyright © Big ldeas Learning, LLC
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Solving Linear Equations
T deiq;nﬁne whether a value is a solution of an equation, substitute the value into the equation
Examp e’i Determine whether @x=1orb)x=-2isa solution of 5x — 1 = 4.
a, Sa-nl —-2x+6 Brcs Oy il e 00
L 5(1) e —2(1) + 6 Substitute. e 5=~ 1 - -2+ 6 Substitute.
P So,x=1lisasolution. T P So,x = ~2is nota solution.
To solve a linear equation, isolate the variable.
.:Exampie 2 Solve each equatlon Check your solution. :
oy 43‘"'3“‘13 b. 2(y~48)=y+6
dc—3+3=13+3 “oAdd 3 y—-16=y+6 Distributive Property
Ax=16  Simplify Jy—y—16=y—y+6  Subtracty. .
Divide by 4. i 0 Simplify :
it y—16+16 =6+ 16 Add 16.
Simplify. Ml
: y =22 Simplify.
Check

Ay =8y =y+6
?
22 -8 =22+6

R

Check your answers at BigldeasMath.com.

2l dy AR 3.0 —l=3x=4

5.2+ 14=0 6. ~16=4y "= "
8 81 =46—"x 9, 4x+5=1
1. Yy —3) =45 12. 6=Tk+8—k

18 % +5=3c-8) 15. 18m +3Q2m +8) =0

15k . 8 — 3x

15 = 18. B
0 . .
o ey ; 1 Do 7
29. 3}"“‘“3:9 21, a‘.I“TB'—"Z"X‘*"TG

25 in é::har'l'gé, made up of 25 pennies, 6 nickels, 2 dimes, and
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Slope of a Line

The slope of a nonvertical line is the ratio of vertical change (rise) to
horizontal change (run) between any two points on the line, If a fine

in the coordinate plane passes through points (x, y,) and (x,, y,),

then the slope m i

Date

Ay (X21 ,Vz)
(x;y/,}.‘ i i rise = y, = ¥,

run = X = X

g rise _ changeiny _ ¥ =Y s >
M7 Tun  changeinx X, T X Y
Slopes of Lines in the Coordinate Plane
Negative slope: falls from left to right, as in line ;_,\“ n iy A

Positive slope: rises from left to right, as in line &

S

Zero slope {(slope of 0): horizontal, as in line £ ) /\\i
fin Z

Undefined slope: vertical, as in line o

’ : !  J )/v

Example 1 Find the slope of the line shown.

Let (x), y,) = (0, —2) and (x,, y,) = {1, 2).

Yo =X ;
slope = . Write formula for slope.
% —H
=2=(2 Substitute.
1-0
=4 Simplify.
rﬁ o
Practice
Find the slope
1. | f
i et 4
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