Name Date

Equivalent Fractions and Simplifying Fractions

The number lines show the graphs of two fractions, El)’— and 2 These fractions

1 ~
6 T $ >
represent the same number. Two fractions that represent the same number are 9 g
called equivalent fractions. To write equivalent fractions, you can multiply or
divide the numerator and the denominator by the same nonzero number. -~ 1
o 2
Example 1 Write two fractions that are equivalent to % ’
Multiply the numerator and denominator by 2. Divide the number and denominator by 2.
282 16 8822 .4
12 12-2 24 127 1252 6
2 . 16 4
P> Two equivalent fractions are 5z and 2.

A fraction is in simplest form when its numerator and its denominator have no common factors besides 1.

Example 2 Write the fraction % in simplest form.

Divide the numerator and denominator by 6, the greatest common factor of 18 and 24.

24 24-06 4

18. . . 3
[ 54 in simplest form is 7.

‘, P ra Ctice Check your answers at BigideasMath.com. ‘I
; Write two fractions that are equivalent to the given fraction.
\ 1 T46 2. % 3. % a. %
‘ 5. % 6 1 7. 2 8. %
' Write the fraction in simplest form.
\I 9. % 10. 13*3 1. %% 12. %
|13, 34—6 14. % 1s. % 16. %%
12. % 18. I%% 19. % 20. }—%

21. Is the fraction g—? in simplest form? Explain.

22. Write five fractions that each simplify to one-ninth.

What fraction of the day is this? Write your answer in simplest form.

23. SLEEP Itis recommended that 10- to 17-year old students should sleep about 9 hours each night.

o
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Square Roots

A square root of a number is a number that, when multiplied by itself, equals the given number. Every

positive number has a positive and a negative square root. A perfect square is a number with integers as
its square roots.

Example 1 Find the two square roots of 64.
8+8=064and —8 +(—8) = 64
P> So, the square roots of 64 are 8 and —8.

The symbol V' is called a radical sign. It is used to represent a square root. The number under the
radical sign is called the radicand.

Example 2  Find the square root(s).

1
a. \/E b. "\||IZ
2 - VP 1)3=l_‘ﬁ=_(1)2=ﬁ1
P Because 72 =49,V49 = V7% =7. P> Because (2 7 \2 3 >
c. =V121
P Because 1.12 = 1.21, 2V1.21 = =V1.12 = *1.1.
Example 3 Evaluate 3V144 — 10.
3V144 - 10 =3(12) — 10 Evaluate the square root.
=36—-10 Multiply.
=26 Subtract.
r
Practlce Check your answers at BigldeasMath.com. \]
Find the two square roots of the number. (
j 1. 9 2. 100 3. 169 4. 400
i
Find the square root(s).
5. Va 6. —V81 7. +V900 8. :V%
9. \/g 10. —\E—E 11. V225 12. =V0.01
Evaluate the expression. f
13. V10 +6 14. 4-2V9 15. 12 - \/22§ 16. 4(2V25 +3)
|
17. PERIMETER What is the perimeter of a square with an area of 900 square feet? I
| 18. DIAMETER What is the diameter of a circle with an are of 1007 square yards?
— _J
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Simplifying Algebraic Expressions

Parts of an algebraic expression are called terms. Like terms are terms that have the same variables raised
to the same exponents. Constant terms are also like terms.

An algebraic expression is in simplest form when it has no like terms and no parentheses. To combine
like terms that have variables, use the Distributive Property to add or subtract the coefficients.

Example 1 Simplify 8y + 7y.
8v+7Tv=@8+ Ty Distributive Property
= 15y Add coefficients.
Example 2 Simplify 2(x + 5) — 3(x — 2).
2+ 5) — 3(x — 2) =2(x) + 2(3) — 3(x) — 3(—2) Distributive Property
=2x+10—3x+6 Multiply.
=2x—3x - 10+Af Group like terms.
=—-x+16 Combine like terms.
Example 3 Simplify xy + 3y — 2x + 5y — 3xy.
xy+3y—2x+5y—3xy=xr —3xv + 3 - 5 — 2 Group like terms.
=—2xy+ 8 — 2x Combine like terms.

' il i R
Practice Check your answers at BigldeasMath.com.
Simplify the expression.

1. 7x + 15x 2. 8y — 14y 3. 7d+9—5d
4. 3w +2(2—3w) +2 5. x+3)+Bx—7) 6. (5k+6)+ (4k — 8)
|
7. (=Tn+6) + (5n + 15) 8. 9z+ 12) — (6z+ 8) 9. 8+ 1)— (—10b—5)
10. s(8 — 21) + 31(4 — 25) + 5t 1. gr+ 2> — 3gr — P — 64° 12. 2%(h — 4g) — h(3 — 28°)
13. EARNINGS The original price of a model car is 4 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
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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

;Vi_th;l(iiﬁ;n: 5(’:'. + 3) = 5(7) + 5(3) a(b + ¢) = a(b) +;{-c)
LR S

With subtraction: 5(7 — 3) = 5(7) — 5(3) a(b — ¢) = a(b) — alc)
! ? L

S o S

Example 2  Simplify each expression.

Write and simplify an expression for the area of the rectangle.

7. 8. 9.
12 15 14

a. 6(x+9) b. 10(12 +z+ 7)
6(x + 9) = 6(x) + 6(9) 1012 + z + 7) = 10(12) + 10(z) + 10(7)
= 6x + 54 =120 + 10z + 70
= 10z + 190
c. 16(8w — 3) d. 54m—3n-1)
16(8w — 3) = 16(8w) — 16(3) 5(4m — 3n — 1) = 5(4m) — 5(3n) — 5(1)
= 128w — 48 =20m— 15n—5
-
Practice Check your answers at BigideasMath.com. \
Evaluate.
1. 25(7 + 11) 2. 4013 - 5) 3. 9(16 +7 —8) 4, —4(10 - 9 — 6)
Simplify the expression.
5 4y +7) 6. —2(z+5) 7. 5(b—11) 8 —-8d-1) |
|
9. 12(4a + 13) 10. 9(20 + 17m) 1. 112k — 11) 12. -7(-2n-09) i
13. 3(x + 4 +9) 14. 6(25 + 6z + 10) 15. 8(p — 6 — 5) 16. —10@ +v—1) !
|
17. 7(2x + 7 + 9y) 18. —4(4r—s+17) 19. —3(-12-3d—-8) 20. 2—6(2n—9) ’
21. 1.5(6c +10d +3)  22. %(q + é % %) 23. —24(5h—10+4) 24, 0.5(2.6x +5.8) &

3x + 20 15 = 8x 16 w
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Solving Linear Equations

To determine whether a value is a solution of an equation, substitute the value into the equation
and simplify.

Example 1 Determine whether (a) x= 1 or (b) x= —2 is a solution of 5x — 1 = 4.

a. S5x—1=-2x+6 b. Sx—1=—-2x+6
5(1) —1 ; =2(1) +6 Substitute. 5(-2)—1 ; —2(-2)+6 Substitute.
4=4 |/ Simplify. -11210 X Simplify.
P So,x=1isasolution. P So,x = —2is not a solution.

To solve a linear equation, isolate the variable.

Example 2 Solve each equation. Check your solution.

a. 4x—3=13 b. 2y —8) =y+6
4x—=3+3=13+3 Add 3. 2y—16=y+6 Distributive Property

4x =16 Simplify. 2Zy—v—16=y—v+6 Subtract y.

e A5 Divide by 4. y= 16=6 Simplify.

LI y—16+16=6+ 16 Add 16.

x=4 Simplify. o
y=22 Simplify.

Check Check
4x —3 =13 20— 8)=y+6
? ?
44)—3 =13 222 —-8)=22+6

3=13¢ 28 =28 v

—

Practice Check your answers at BigideasMath.com. ]

Determine whether (@) x = —1 or (b) x = 3 is a solution of the equation.
1. 5x+7=2 2. —4x+8=—4 3. 2x—-1=3x—4

Solve the equation. Check your solution.

4, x—9=24 5. n+14=0 6. —16 =4y

7. =31=-15 8. 81 =46 —x 9. 4x+5=1

10. x+5=11x 1. 9 - 3) =45 12 6=Tk+8—k
! 13. 6n+3=—4n+7 14. 2c+5=3(c - 8) 15. 18m +32m +8)=0
| 16. ¥ =S -3 17. 25k 18 823,
! 19. 8r+6) + (4r— 1) = 14 20. 3y-3=9 21 x—3=3x+ 1

22. MONEY You have a total of $3.25 in change made up of 25 pennies, 6 nickels, 2 dimes, and
x quarters. How many quarters do you have?
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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 line
in the coordinate plane passes through points (x,, y,) and (x,, y,),
then the slope m is

rise _ changeiny _ Y2~ N

m=

run changeiny ¥y, — &

'k;'rl YE)

M’(
(x;ﬁ)-‘: Irise:yz—y,

U= Xy — X

Slopes of Lines in the Coordinate Plane

Negative slope: falls from left to right, as in line j

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

Zero slope (slope of 0): horizontal, as in line £

Undefined slope: vertical, as in line n

Example 1 Find the slope of the line shown.

Let (Il, yl) = (0’ _2) and (xy yg) = (1s 2).

Write formula for slope.

Substitute.

Simplify.

—

Practice
Find the slope of the line.

1. | Ay

‘\‘

Copyright © Big Ideas Learning, LLC

Topic 7.2



Name

Date

Bar Graphs and Line Graphs

A bar graph shows data in specific categories. A line graph shows how data change over time.

Example 1 Use the bar graph to answer each question.

a. On which day of the week were the greatest number of cars
parked in the student lot?

P> The tallest bar on the graph is the bar for Friday. So, the
answer is Friday.

b. How many cars were parked in the student lot on Monday?

B> The bar for Monday shows that about 80 cars were parked
in the student lot.

Example 2 Use the line graph to answer each question.

a. In which month(s) was Linda's account balance $150?

P> From the graph, Linda's account balance was $150 in
May and October.

b. Between which two consecutive months did Linda's
account balance increase the most?

P> Of the graph's line segments that have positive slopes,
the graph is steepest from June to July. So, Linda's
account balance increased the most between June and July.

Cars Parked in Student Lot

Number of cars

=y
[
o

[+2]
(=]

8

[=]

Ll

F
Weekday

Linda’s Savings Account Balance

Balance (dollars)

Y

g

o 8

JFMAMJ JASONDX
Month

r Practice

|
|

1. On which day of the week were the least number of cars parked in the student lot?

2. On which day(s) of the week were there about 70 cars parked in the student lot?

3. About how many more cars were parked in the student lot Friday than on Thursday?

4. About how many more cars were parked in the student lot on Friday than on Monday?

Use the line graph in Example 2 to answer the question.

5. In which month(s) was'Linda's account balance $250?

- Between which two consecutive months did Linda's account balance decrease the most?

6
7. How much less was Linda's account balance in October than in J uly?
8

.. How much more was Linda's account balance in September than in April?
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Check your answers at BigldeasMath.com. )
g Use the bar graph in Example 1 to answer the question.

T




