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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

‘Lesson 4-1 Contents

Example 1Write Ratios in Simplest Form
Example 2Write Ratios in Simplest Form
Example 3Find a Unit Rate

Example 4Compare Unit Rates

[ ? Help (S2Extra Examples f 5-Minute Check @ o



Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

‘Example 1

Express 12 blue marbles out of 18 marbles in simplest
form.

12 al 2 Divide the numerator and denominator
18 3 by the greatest common factor, 6.
2
Answer: The ratio of blue marbles to marbles is 3 or 2
out of 3.
End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

“ Your Turn

Express 5 blue marbles out of 20 marbles in simplest
form.

1
Answer: 4

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

‘ Example 2

Express 10 inches to 2 feet in simplest form.

10 inches 10 inches
2feet 24 inches

Convert 2 feet to 24 inches.

_ O BeReS  pjyide the numerator and
12 inehes denominator by 2.

3}

Answer: The ratio in simplest form is 12 OF 9:12.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

“ Your Turn

Express 14 inches to 2 feet in simplest form.

7
Answer: E

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

‘ Example 3

READING Yi-Mei reads 141 pages in 3 hours. How
many pages does she read per hour?

Write the rate that expresses the comparison of pages
to hours. Then find the unit rate.

141 pages 47 pages Divide the numerator and
3 hourse B "hour denominator by 3 to get a
denominator of 1.

Answer: Yi-Mei reads an average of 47 pages per hour.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

“ Your Turn

TRAVEL On a trip from Columbus, Ohio, to Myrtle
Beach, South Carolina, Lee drove 864 miles in 14 hours.
What was Lee’s average speed in miles per hour?

Answer: about 62 miles per hour

End of slide
' ? Help | &2Extra Examples | #® 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

‘ Example 4

SHOPPING Alex spends $12.50 for 2 pounds of
almonds and $23.85 for 5 pounds of jellybeans.
Which item costs less per pound? By how much?

For each item, write a rate that compares the cost of the
item to the number of pounds. Then find the unit rates.

$12.50 $6.25

2 pounds 1 pound
$23.85 $4.77

5 pounds 1 pound

Almonds:

Jellybeans:

Answer: The almonds cost $6.25 per pound and the
jellybeans cost $4.77 per pound. So, the
jellybeans cost $6.25 — $4.77 or $1.48
per pound less than the almonds. T End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-1

“ Your Turn

SHOPPING Cameron spends $22.50 for 2 pounds of
macadamia nuts and $31.05 for 3 pounds of cashews.
Which item costs less per pound? By how much?

Answer: cashews by $0.90

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘Lesson 4-2 Contents

Example 1Find a Rate of Change
Example 2Find a Negative Rate of Change
Example 3Zero Rates of Change

Example 4Zero Rates of Change
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 1

DOGS The table below shows the weight of a dog in
pounds between 4 and 12 months old. Find the rate of
change in the dog’s weight between 8 and 12 months

of age.

Age (mo.)
Weight (Ib)

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘Example 1

Th f
change in weight _ (43-28) pounds 5g a3 T

changeinage  (12-8) months from ages 8 to 12

months.
15 pounds Subtract to find the
~ Sy—— change in weights
and ages.
_ 3.75 pounds Express this rate as
1 month a unit rate.

Answer: The dog grew an average of 3.75 pounds per
month.
1 End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

“ Your Turn

HEIGHTS The table below shows Julia’s height in
inches between the ages of 6 and 11. Find the rate
of change in her height between ages 6 and 9.

Age (yr)
Height (in.)

Answer: 2 inches per year

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

" Example 2
SCHOOLS The graph to Number of 8th Grade Students
the right shows the 510 4 |
number of students in the 500 \502
8th grade between 1998 8 490 N\
and 2002. Find the rate of g 485
change between 2000 and & \
2002. 8 470 i

é 460

= 450 459

440
0t .

1998 2000 2002

Year _
End of slide—

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 2

Use the formula for the rate of change.
Let (x1, y1) = (2000, 485) and (xz, yz) = (2002, 459).

Yo=Yy _ _499-485 Write the formula for the

X, —Xx, 2002-2000 rate of change.
_—26 Simplify.
2
-13

i~ Express this as a unit rate.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 2

Answer: The rate of change is —13 students per year.
The rate is negative because between 2000
and 2002, the number of students decreased.
This is shown on the graph by a line slanting
downward from left to right.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

“ Your Turn

SCHOOLS The graph below shows the number of

students in the 6th grade between 1997 and 2003.

Find the rate of change between 2001 and 2003.
Number of 6th Grade Students

450 E E
400

350 E \Fﬁ]
300

250
200

Number of Students

2 A
1997 1999 2001 2003
Year

Answer: —24 students per year End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 3

TEMPERATURE The graph shows the temperature
measured on each hour from 10 AM. to 3 PM. Find a
time period in which the temperature did not change.

Temperature Over Time

64
o 62 AT
@ 60 S e
2 58 g
© o
@ 56 —~
2 54 ¢
o
= 52
02

?50 ?,o ?‘. Q B Q B Q B
RS S A N A
End of slide—

Time continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 3

Between 1 PM. and 2 PM., the temperature did not
change. It remained 62°F. This is shown on the graph
by a horizontal line segment.

Answer: 1 PM. and 2 P.M.

End of slide
' ? Help | &2Extra Examples | #® 5-Minute Check @ 0 o 0




Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

“ Your Turn

TEMPERATURE The graph shows the temperature
measured on each hour from 10 AM. to 4 PM. Find a
time period in which the temperature did not change.

Temperature
86 |
84 ®
o 82 ,/
@ 80
-
= /8 x
2 76 /
£ y
2 74 (
72 %8
RS
\ov \\‘?* \’LQ \Q ’LQ ,‘)Q D‘Q
Time
Answer: 3 PM. to 4 PMm. End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 4

TEMPERATURE The graph shows the temperature
measured on each hour from 10 AM. to 3 PM. Find the
rate of change from 1 PM. to 2 P.m.

Temperature Over Time

64
o 62 ) <

End of slide—
- continued on
Time \  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

‘ Example 4
Let (x, v,)=(1,62) and (x,, ,)= (2, 62).

Yo— Vi _ 6262 Write the formula for the
X, =X, 2-1 rate of change.
0 -y
— = or0 Simplify.
1

Answer: The rate of change in the temperature between
1 PM. and 2 PM. is O°F per hour.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-2

“ Your Turn

TEMPERATURE The graph shows the temperature
measured on each hour from 10 AM. to 4 p.M. Find the
rate of change from 2 p.m. to 3 P.M.

Temperature
86 [
84 ®
82 //
80

78 —a @B
76 r

Temperature (°F)

Time
Answer: 3°F End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘Lesson 4-3 Contents

Example 1Find Slope Using a Graph
Example 2Find Slope Using a Table
Example 3Use Slope to Solve a Problem

Example 4Use Slope to Solve a Problem
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘ Example 1

Find the slope of the line.

Choose two points on

the line. ==

ol |

The vertical change is —2 units while the horizontal
change is 1 unit. End of slide—

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“Example 1
slope = L Definition of slope
run
= _TZ rise = -2, run="1

Answer: The slope of the line is -2.

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“ Your Turn

Find the slope of the line.

ry

1
Answer: — <
2 End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘ Example 2

The points given in the table lie on a line. Find the
slope of the line. Then graph the line.

A A A

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry

Lesson 4-3

Example 2
slope = rise < change in y
T < change in x
1 1
=— or ——
-2 2
by
1 L
Answer: ) T o] —~] <
1
Y

" ? Help (s2Extra Examples # 5-Minute Check

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“ Your Turn

The points given in the table lie on a line. Find the
slope of the line. Then graph the line.

X
y
2 U
Answer: g //‘(
/I/
< // -~
(0 X
;e/
! End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘ Example 3

TAXIS The graph shows the cost of a taxi ride for the
number of miles driven. Find the slope of the line.

Cost of a Taxi

$24 |
Count the units of $20
vertical and 16 ~
horizontal change 6o ;2 ‘ //
between any two = E;/ '
points on the line. $8

%4

0 5 10 15 20
Miles End of slide—

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘ Example 3
slope = L Definition of sl
un efinition of slope
:ﬂ rise=4,run=5
5

Answer: The slope of the line is 5

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“ Your Turn

MOVIES The graph shows the cost of movie rentals
at Videos Plus. Find the slope of the line.

Cost of Movie Rentals

N
S

—= N
o O

~

N

— 0

Total Cost ($)

(00

N

//

2 4 6 8 10
Number of Movies Rented

Answer: 2 End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

‘ Example 4

The graph shows the cost of a taxi ride for the number
of miles driven. Interpret the meaning of the slope as a
rate of change.

Cost of a Taxi

$24 |
$20 —
$16
$12
$8
$4

Charge

0] 5 10 15 20
Miles

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

CExample 4
Answer: For this graph, a slope of 4 means that the cost

of a taxi ride increases $4 for every 5 miles
driven. Written as a unit rate, $4 " $0.80.

Smiles 1mile
The charge is $0.80 per mile.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“ Your Turn

The graph shows the cost of movie rentals at Videos
Plus. Interpret the meaning of the slope as a rate of
change.

Cost of Movie Rentals

A

A

Total Cost ($)
—_ = NN
H 00NN OO O b

- /(
pi 4 6 8 10
Number of Movies Rented End of slide—

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-3

“ Your Turn

Answer: For this graph, a slope of 2 means that the cost
of a movie rental increases $2 for each movie
rented.

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




OO0



Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

‘Lesson 4-4 Contents

Example 1ldentify a Proportion
Example 2Solve a Proportion

Example 3Use a Proportion to Solve a Problem
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

‘Example 1

Determine whether the ratios % and 12—8 form a
proportion.

Find the cross products.

(8/ : 12.18 = 216
&%& : 9.27 = 243

Answer: Since the cross products are not equal, the
ratios do not form a proportion.

End of slide
' ? Help | (=2Extra Examples  #5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

“ Your Turn

Determine whether the ratios % and % form a
proportion.

Answer: yes

End of slide
2 Help (=2Extra Examples 3 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

" Example 2
x 7
Solve 1 20
x 7 _ .
Z- 20 Write the equation.
Xe20=4-7 Find the cross products.
20x = 28 Multiply.
20x 28
20 = 20 Divide each side by 20.
x=14 Simplify.

Answer: The solutionis 1.4.

End of slide
' ? Help | &2Extra Examples | #® 5-Minute Check @ 0 o 0




Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

“ Your Turn

x 11
Ve's 20

Sol

Answer: 2.75

End of slide
2 Help (=2Extra Examples 3 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

‘ Example 3

COOKING A recipe serves 10 people and calls for 3
cups of flour. If you want to make the recipe for 15
people, how many cups of flour should you use?

cups of flour— 3 _ N «— cups of flour
total people served— 10 15 «—total people served

3.15=10-n  Find the cross products.
45=10n Multiply.

45 10n N :
10 10 Divide each side by 10.

4.5=n Simplify.

Answer: You will need 4.5 cups of flour to make
the recipe for 15 people. U End of slide

| ? Help (S2Extra Examples f 5-Minute Check @ o O o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-4

“ Your Turn

COOKING A recipe serves 12 people and calls for 5
cups of sugar. If you want to make the recipe for 18
people, how many cups of sugar should you use?

Answer: 7.5 cups

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘Lesson 4-5 Contents

Example 1ldentify Similar Polygons
Example 2Find Missing Measures

Example 3Scale Factor and Perimeter
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘Example 1

Determine whether triangle DEF is similar to triangle
HJK. Explain your reasoning.

E J
5
4 5 6.25
D I =
H 375 K

First, check to see if corresponding angles are congruent.
ZD = ZH, ZE = LJ, ZF = /K. End of slide—

and continued on
\ the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘Example 1

Next, check to see if corresponding sides are proportional.

DE_24 o3 ERC 0 g SN o
HJ 5 JK 625 HK  3.75

Answer: Since the corresponding angles are congruent

and4__ 9 _ 3 triangle DEF is similar to

5 625 3.75
triangle HJK.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

“ Your Turn

Determine whether triangle ABC is similar to triangle
TRI. Explain your reasoning.

.
A
: o 75
3
c 1 S 6 R

Answer: Yes; corresponding angles are congruent and
3 5 4

45 75 6
End of slide
' ? Help | &2Extra Examples | #® 5-Minute Check @ 0 o 0




Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘ Example 2

Given that rectangle GHIJ ~ rectangle LMNO, write a
proportion to find the measure of NO. Then solve.

€] H

2

J T L M
3
O N

The scale factor from rectangle GHIJ to rectangle LMNO

IS ﬂ which is 2. Write a proportion with this scale

LO
factor. Let n represent the measure of ;5 Goy Endof stide

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘ Example 2
Wz - i 2
e _ = 1J NO. IS &
NO 3 corresponds to The scale factor is 3
4 2
—=— IJ=4and NO =n
n 3
4e3=n+2 Find the cross products.
12  2n _ » .
> ol Multiply. Then divide each side by 2.
6=n Simplify.
Answer: 6

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

“ Your Turn

Given that rectangle ABCD ~ rectangle WXYZ, write a
proportion to find the measure of ZY. Then solve.

A 3 W, X
7.5
D C
6 7 Y
Answer: 15
End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘ Example 3

MULTIPLE-CHOICE TEST ITEM A polygon has sides
2.5 times as long as a similar polygon. The smaller
polygon has a perimeter of 42 inches. What is the
perimeter of the larger polygon?

A 16.8 In. B 45in. C 84in. D 105 in.
Read the Test Item
Since each side of the larger polygon is 2.5 times longer
than the corresponding sides of the smaller polygon, the
scale factor from the smaller polygon to the larger

. 1 3

olvgonis 2— or —. End of slide—

polyg 5 5

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

‘ Example 3

Solve the Test Item

Let x represent the perimeter of the larger polygon. The
ratio of the perimeters is equal to the ratio of the sides.

X 5

ratio of perimeters™ { 42 E} “~ratio of sides

42(5)=x+2  Find the cross products.

210 _2X  Multiply. Then divide
2 2 each side by 2.

105 = x Simplify.

Answer: D
End of slide
’ ? Help (S2Extra Examples f 5-Minute Check @ o O o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-5

“ Your Turn

MULTIPLE-CHOICE TEST ITEM A polygon has sides
3.5 times as long as a similar polygon. The larger
polygon has a perimeter of 77 inches. What is the
perimeter of the smaller polygon?

A 22 in. B 34 in. C 72in. D 269.5in.

Answer: A

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘Lesson 4-6 Contents

Example 1Find a Missing Measurement
Example 2Find the Scale Factor
Example 3Find the Scale

Example 4Construct a Scale Model
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘Example 1

MAPS The distance from Bingston to Alanton is
1.5 inches on the map. Find the actual distance.

Tribunet

Scale: 1in. =5 mi

Let x represent the actual distance from Bingston to
Alanton. Write and solve a proportion.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘Example 1

Map Scale—l —lActuaI Distance

map distance = 1In. _ 1.5 1In. <= map distance
actual distance— 9 Ml X Ml «—gctyal distance

Tex=35+1.5  Find the cross products.
X=1. Simplify.

Answer: The actual distance from Bingston to Alanton
IS 7.5 miles.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

“ Your Turn

MAPS The distance from Springfield to Capital City is
1.4 inches on the map. Find the actual distance.

Springfield &

Capital Shelbvvill
1ty S O

Scale: 1in. =7 mi

Answer: 9.8 miles End of slide
| ? Help [(EZExtra Examples [. 5-Minute Checi< | _' ' @o oo




Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘Example 2

Find the scale factor for the map.

Tribunet

Scale: 1in. =5 mi

11n. 1.0
5mi_ 316,800 in Convert 5 miles to inches.

End of slide—
continued on
\ t_h_e next slide_
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 2

Answer: The scale factor is 1 or 1:316,800.

_ 316,800 :
This means that each distance on the map is

the Actual distance.
316,800

End of slide
' ? Help | &2Extra Examples | #® 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

“ Your Turn

Find the scale factor for the map.

Springfield &

Capital :
City & Shelbyville

&

Scale: 1in. =7 mi

1
Answer: 443 520 or 1:443,520

- _ ) ) - i o ) Endofslide__
2 Help [d;’zExtraExa-\mples [.’5-MinuteChec1k'_ - e et @ooo




Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 3

SCALE DRAWINGS A wallin aroom is 15 feet long.
On a scale drawing it is shown as 6 inches. What is
the scale of the drawing?

Write a ratio comparing the length of the drawing to the
actual length of the room. Using x to represent the actual
length of the room, write and solve a proportion to find the
scale of the drawing.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 3

Length of room—] —1 Scale Drawing

scale drawing length = 6 In. _ 1in. <« gcale drawing length
actual length =~ 19 ft  x ft + actual length

6.x =15.1 Find the cross
products.

6x _15  Multiply. Then divide
6 6 each side by 6.

X=2.5  Simplify.

Answer: So, the scale is 1 inch = 2.5 feet.
1 End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

“ Your Turn

SCALE DRAWINGS The length of a garage is
24 feet. On a scale drawing the length of the
garage is 10 inches. What is the scale of the drawing?

Answer: 1inch = 2.4 feet

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 4

STATUE OF LIBERTY Auguste Bartholdi created
several smaller models of the Statue of Liberty before
creating the 152-foot statue that stands in New York
Harbor. One such model was only 21 inches tall. What
is the scale of this model to the final version? Use the
scale to determine the length of the statue’s index
finger on the model, which is 8 feet long on the actual
statue.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 4

Determine the scale of the model to the final version.

21in. _1In. «—— model height
1921t xft +—— gctual height

27+ x =152+1 Find the cross products.
21x 152 _ . .
= Multiply. Then divide each side by 21.
21 21
X~71.2 Simplify.

The scale of the model to the actual statue is
1inch™7.2 feet. End of slide—

continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

‘ Example 4

Use this scale to find the length of the statue’s index
finger on the model.

1in. _X In.

721t 8ft
1e8 =7.2x
8 7.2x
712 7.2
1.1~ x

Answer: The finger in the model is about 1.1 inches

|Ong. End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-6

“ Your Turn

STATUE Marnie created a model of her town’s statue
of Jebediah Springfield. Her model was 6 inches high.
The actual statue is 27 feet tall. What is the scale of
this model to the actual statue? Use the scale to
determine the length of the statue’s mustache on the
model, which is 3 feet long on the actual statue.

Answer: 1inch =4.5 feet; about 0.67 inch

End of slide
' ? Help | (=2Extra Examples  #5-Minute Check @ o o o




OO0



Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

‘Lesson 4-7 Contents

Example 1Use Shadow Reckoning

Example 2Use Indirect Measurement
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Chapter 4 Proportions, Algebra and Geometry

‘ Example 1

TREES A tree in front of
Marcel’s house has a
shadow 12 feet long. At
the same time, Marcel
has a shadow 3 feet
long. If Marcel is 5.5 feet
tall, how tall is the tree?

' ? Help  (s2Extra Examples ' 5-Minute Check

h ft

Lesson 4-7

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

‘Example 1

tree’s shadow = 12 _ h <+ tree’s height
Marcel's shadow— 3 5.5 <+ Marcel's height

12.5.5=3+h  Find the cross products.

66 = 3h Multiply.

66 3h
B

Divide each side by 3.

22=h Simplify.

Answer: The tree is 22 feet tall.

End of slide

’ ? Help (S2Extra Examples f 5-Minute Check @ o O o



Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

“ Your Turn

Jayson casts a shadow that is 10 feet. At the same
time, a flagpole casts a shadow that is 40 feet. If the
flagpole is 20 feet tall, how tall is Jayson?

I
20 ft

1 x ft ’
Y v

‘ [+—10 ft—=
I

40 ft >

A

Answer: 5 feet End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

‘ Example 2

SURVEYING A
The two triangles
shown in the figure

are similar. Find 48 m

the distance d

across the stream. \B 60 m C 20m D
u

In this figure AABC ~ AEDC.
So, AB corresponds to E, and BC corresponds to D_C.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

‘ Example 2
AB BC _ _
ED_ DC Write a proportion.
48 60
= AB=48, ED =d, BC=60, and DC = 20
d 20
48:20=d-60  Find the cross products.
960 60d _ = _
60 _ 60 Multiply. Then divide each side by 60.
16=d Simplify.

Answer: The distance across the stream is 16 meters.

End of slide

| ? Help (S2Extra Examples f 5-Minute Check @ o O o



Chapter 4 Proportions, Algebra and Geometry Lesson 4-7

“ Your Turn P

SURVEYING The two
triangles shown in the
figure are similar. Find

the distance d across 28 ft

the river.
5ft S
e 20 ft Fi\] =
T
Answer: 7 feet Endofs"de

' ? Help | (=2Extra Examples  #5-Minute Check @ o o o
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘Lesson 4-8 Contents

Example 1Graph a Dilation
Example 2Find and Classify a Scale Factor

Example 3Use a Scale Factor
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

CExample 1

Graph AMNO with vertices M(3, -1), N(2, -2), and
0O(0, 4). Then graph its image AM'N'O’ after a dilation
with a scale factor of %

To find the vertices of the dilation, multiply each

coordinate in the ordered pairs by 3. Then graph both

2
images on the same axes.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Example 1

3 .3
M@4)—~(??4ﬂ——*

3 3
e =2) (2‘5’ 2:5

3 , 3
00,4) — (O’E, 4°§

| ? Help (S2Extra Examples f 5-Minute Check

] -

3
2 2

] . N(3-3)

0'(0, 6)

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Example 1
Answer: 7%0)
A\
O, \\
A\
[t | \ \ o
o[\ \)} N x
IV |
Yy N N'

b

Check Draw lines through the origin and each of the
vertices of the original figure. The vertices of
the dilation should lie on those same lines.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

 Your Turn
Graph AJKL with vertices J(2, 4), K(4, —6), and L(0, —4).
Then graph its image AJ'K'L' after a dilation with a

scale factor of 1. T T
2 A
J1]/ \\
Answer:
RENEEY/ Y E
LY/
\
Kl‘
L A
- K End of slide

' ? Help | (=2Extra Examples  #5-Minute Check @ o o o



Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Example 2

In the figure, segment XY is a dilation of segment XY.
Find the scale factor of the dilation, and classify it as
an enlargement or as a reduction.

Ayy
A

X ///'w

o)

ol |

End of slide—
continued on
\  the next slide

' ? Help | &2Extra Examples | #® 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Example 2

Write a ratio of the x- or y-coordinate of one vertex of the
dilation to the x- or y-coordinate of the corresponding
vertex of the original figure. Use the y-coordinates of
X(—4, 2) and X'(-2, 1).

y- coordinate of X' 1
y- coordinate of X 2

Answer: The scale factoris 1. Since the Image is
2
smaller than the original figure, the dilation

IS a reduction.

End of slide
| ? Help (s2Extra Examples # 5-Minute Check @ o o o




Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

“ Your Turn

In the figure, segment A'B'is a dilation of segment AB.
Find the scale factor of the dilation, and classify it as
an enlargement or as a reduction.

by
’/’.B'
Al —1"
e A o
o) X
Y
Answer: 2; enlargement Endofs.ide

' ? Help | (=2Extra Examples  #5-Minute Check @ o o o



Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

Example 3
EYES The pupil of Josh’s eye is 6 millimeters in

diameter. His eye doctor uses medicine to dilate his
pupils by a factor of 3. Find the new diameter once

his pupil is dilated.

Write a proportion using the scale factor.

End of slide—
continued on
\  the next slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Example 3

dilated eye =

X ~ dilated eye
normal eye ~ ©

“~ normal eye

x+2=6+3  Find the cross products.

2x _18  Multiply. Then divide
2 2 each side by 2.

Xx=9 Simplify.

Answer: His pupil will be 9 millimeters in diameter once
dilated.

End of slide
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Chapter 4 Proportions, Algebra and Geometry Lesson 4-8

‘ Your Turn
EYES The pupil of Laden’s eye is 8 millimeters in

diameter. Her eye doctor uses medicine to dilate her
pupils by a factor of 3. Find the new diameter once

her pupil is dilated.

Answer: 12 mm

End of slide
' ? Help  (s2Extra Examples ) 5-Minute Check @ o o o
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[CEZ Extra Examples

Explore online information about the
information introduced in this chapter.

Click on the Connect button to launch your browser
and go to the Mathematics: Applications and
Concepts, Course 3 Web site. At this site, you will
find extra examples for each lesson in the Student
Edition of your textbook. When you finish exploring,
exit the browser program to return to this
presentation. If you experience difficulty connecting
to the Web site, manually launch your Web browser
and go to www.msmath3.net/extra_examples.




Find each square root. Estimate to the nearest whole
number if necessary.

1.
2
3.

ari
Vel

Name all sets of numbers to which —V9 belongs.

. Write an equation and solve to find the length of the hypotenuse

of a right triangle that has legs measuring 5 centimeters and
7 centimeters.

What is the distance between (1, 3) and (3, 1) to the nearest tenth?

Standardized Test Practice  \Which is a solution to the equation
X° 4+ 3 =677

«» -3 4P 64 < O «» 32

Click the mouse button or press the o o

Space Bar to disnlav the answers.



Find each square root. Estimate to the nearest whole
number if necessary.

1.
2
3.

—v121 —11
V81 9
Name all sets of numbers to which —\/9 belongs. real, rational,

Integers, negative integers

. Write an equation and solve to find the length of the hypotenuse

of a right triangle that has legs measuring 5 centimeters and
7 centimeters. 5% + 72 = h? 8.6 cm

. What is the distance between (1, 3) and (3, 1) to the nearest tenth?

2.8

Standardized Test Practice  \Which is a solution to the equation
X° 4+ 3 =677

«» -8 4P 64 < O «» 32

00
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Express each ratio in simplest form.

1. 6 grape candies out of a package of 24
2. 3 cups to 2 pints

Express each rate as a unit rate.
3. $27 for 6 pizzas

4. 2,550 people in 5 days

5. 198 miles in 3 hours

6. ' Standardized Test Practice \Which is the best buy for a bag of flour?

«®» 1 pound at $0.79 «€®» 5 pounds at $1.70

&®» 4 pounds at $ 1.40 «®» 10 pounds at $3.60

Click the mouse button or press the 0 o

Space Bar to disnlav the answers.



Express each ratio in simplest form.
1. 6 grape candies out of a package of 24
2. 3cupsto2pints 34

Express each rate as a unit rate.

3. $27 for 6 pizzas $4.50/pizza

4. 2,550 people in 5 days 510 people/day
5. 198 miles in 3 hours 66 mi/h

6. Standardized Test Practice \Which is the best buy for a bag of flour?

«®» 1 pound at $0.79 «®» 5 pounds at $1.70

&®» 4 pounds at $ 1.40 «®» 10 pounds at $3.60

00



For exercises 1-5, use the graph about Hayden’s collection
of paintings. Hayden’s Collection

ol
LF

1. Find the rate of change between
1996 and 1998.

2. Find the rate of change between =
1998 and 2000. pi

3. During which two-year time period did the 1994 1996 1998 2000 2002
number of paintings grow the fastest? Tox

4. Find the average rate of change between 1994 and 2002.

B
L |

f—

\

Number of Paintings
o
™

) L

5. Using the rate you found in Exercise 4, how many paintings do
you predict Hayden will have in 20127

6. Standardized Test Practice Fjye years ago, a car lot had 233 less
cars than it has now. What was the approximate rate of change
for the five-year period?

«» 5 cars/yr € 233 cars/yr €9 1,165 cars/yr €®» 47 cars/yr

Click the mouse button or press the o o
Space Bar to disnlav the answers.



For exercises 1-5, use the graph about Hayden’s collection

of paintings. Hayden's Collection
1. Find the rate of change between E‘z »
1996 and 1998. 0 paintings/yr £ . /
2. Find the rate of change between 5 10 r__i--f
1998 and 2000. g paintings/yr z s /"
]

3. During which two-year time period did the 1994 1995 1998 2000 2002
number of paintings grow the fastest? 2000-2002 Lo

4. Find the average rate of change between 1994 and 2002.
% paintings/yr

5. Using the rate you found in Exercise 4, how many paintings do
you predict Hayden will have in 2012? 45 paintings

6. Standardized Test Practice Fjye years ago, a car lot had 233 less
cars than it has now. What was the approximate rate of change
for the five-year period?

«» 5 cars/yr € 233 cars/yr €9 1,165 cars/yr @®» 47 cars/yr

00
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Find the slope of each line.
11 * 2| %\ ¥ 3- L
/ l ok
_[—1.11{ (—2, 2) "[—w?ﬂ;
! I H Ii H < o 1
(=2, —1 L
| (1. =2)
] N
¥ N |

4. Lori saved $100 in 10 weeks, and Casey saved $150 in 14 weeks.
Who saved more per week?

5. Standardized Test Practice Josh climbed two rocks. The first had a
slope of 5. The second had a slope of %.Which of the following is
true?

«®» The first rock is steeper than the second.

&®» The second rock is steeper than the first.

€ Both rocks have the same steepness.

&€P» Steepness cannot be determined with the given information.

Click the mouse button or press the o o
Space Bar to disnlav the answers.



Find the slope of each line.

i f 2. B YmmE 3. 7

T ‘a =
(2,1 \w i
i

&Y X ,

|
|
—y
Y
(%]
T.
na =
s
|
B
||
I
ra
e
i

[

4. Lori saved $100 in 10 weeks, and Casey saved $150 in 14 weeks.
Who saved more per week? Casey

5. Standardized Test Practice Josh climbed two rocks. The first had a
slope of 5. The second had a slope of %.Which of the following is
true?

«®» The first rock is steeper than the second.

&@®» The second rock is steeper than the first.

€ Both rocks have the same steepness.

&€P» Steepness cannot be determined with the given information.

00



Determine whether each pair of ratios form a proportion.

3 9 5 6
1. =, —
4 12 . 11" 13
Solve each proportion.
4 _ 2 5 b
, — == 4, — = —
d x B 15 9

5. Eighty-six cars pass through an intersection in two hours. Write a
proportion and solve to find how long it would take 258 cars to pass
through the intersection if the same rate of traffic flow continues.

6. Standardized Test Practice A {rain travels 4.4 miles in 4 minutes. At
this rate, how many miles will it travel in 58 minutes?

&®» 3.3 miles &P» 52.7 miles &« 63.8 miles €W 13.2 miles

Click the mouse button or press the o o

Space Bar to disnlav the answers.



Determine whether each pair of ratios form a proportion.

3 9 5 6
1. =, — = 2. —, —
212 7 THEE
Solve each proportion.
4 _ 2 5 b
., —== 16 4, — == 3
S x 8 15 9

5. Eighty-six cars pass through an intersection in two hours. Write a
proportion and solve to find how long it would take 258 cars to pass
through the intersection if the same rate of traffic flow continues.

86 = 258; 6 hours
P X

6. Standardized Test Practice A {rain travels 4.4 miles in 4 minutes. At
this rate, how many miles will it travel in 58 minutes?

&®» 3.3 miles &P» 52.7 miles &« 63.8 miles &P 13.2 miles

00
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Determine whether the pair of polygons is similar. Explain
your reasoning.

1.
: \
4; : 8
3
10

The pair of polygons is similar. Write a proportion to find
the missing measure. Then solve.

2- 5 X
/ \ 3/ \3
4 4
6
8

3.  Standardized Test Practice A greeting card is 8 inches by 6 inches,
but it will have to be cut to fit in an envelope. The scale factor
from the original card to the smaller card is 5:4. Find the
dimensions of the smaller card.

Click the mouse button or press the o o

Space Bar to disnlav the answers.



] lessonds

Determine whether the pair of polygons is similar. Explain
your reasoning.

: 16 No; corresponding sides
4& are not proportional.
8
K]

)
The pair of polygons is similar. Write a proportion to find
the missing measure. Then solve.

2- 6 X
af \a S X dE
8

3.  Standardized Test Practice A greeting card is 8 inches by 6 inches,
but it will have to be cut to fit in an envelope. The scale factor
from the original card to the smaller card is 5:4. Find the

dimensions of the smaller card. 62 v 44
5 5

00



A student is making a model skeleton of the human body.
The scale she is using is 0.5 inch = 1 foot. Find the model

lengths for each of the following actual lengths.
1. Height ... 6 feet

Arms ... 2.5 feet
Legs ... 3 feet

Hands ... 6 inches

o e

Jesse is putting together a model car. The actual car is 12 feet
long. His model is 8 inches long. What scale is he using?

6. Standardized Test Practice  \Which of the following scales could be

used to make a model house ?1—2 its actual size?

a®» 1in.=72ft @ 1in.=5ft

d®» 05in. = 3in. €®» 0.5in. = 3 ft

Click the mouse button or press the o o

Space Bar to disnlav the answers.



-

A student is making a model skeleton of the human body.
The scale she is using is 0.5 inch = 1 foot. Find the model

lengths for each of the following actual lengths.

1

o e

Height . . . 6 feet 3 11N:

Arms ... 2.5 feet 1.25 in.

Legs ... 3 feet 1.5 1In.

Hands ... 6 inches 0.25 in.

Jesse is putting together a model car. The actual car is 12 feet

long. His model is 8 inches long. What scale is he using? 2 in. = 3 ft

Standardized Test Practice  \Which of the following scales could be

used to make a model house ?1—2 its actual size?

a®» 1in.=72ft @ 1in.=5ft

d®» 05in. = 3in. €@P» 05in. = 3 ft

00
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In Exercises 1-2, the triangles are similar. Write a
proportion and solve the problem.

1. How tall is the tree? 2. How far is house A from house C?

%ﬁﬂmiﬁ%

3. A 10-foot tall truck casts an 8-foot shadow. How long is the
shadow of a nearby 2-foot tall shrub?

4, = Standardized Test Practice  From the shoreline, the ground slopes

down under the water at a constant rate. If the water is 3 feet
deep when it is 4.5 feet from the shore, about how deep will it be

when it is 60 feet from the shore?

Click the mouse button or press the o o

Space Bar to disnlav the answers.



N ' osorsy

In Exercises 1-2, the triangles are similar. Write a
proportion and solve the problem.

1. How tall is the tree? 2. How far is house A from house C?
Aﬁ% 3 mi ﬁﬁﬂ

6 ft
110 1t [

h _ 6.
40~ W

3. A 10-foot tall truck casts an 8-foot shadow. How long is the

shadow of a nearby 2-foot tall shrub? 10 _ 2; 1.6 ft
8

s
4, = Standardized Test Practice  From the shoreline, the ground slopes

down under the water at a constant rate. If the water is 3 feet
deep when it is 4.5 feet from the shore, about how deep will it be
when it is 60 feet from the shore? 40 ft

00
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