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Scale Drawings and ModelsScale Drawings and Models
Lesson 5-8

Vocab

Essential 
Question

How can you identify 
and represent 
proportional 
relationships?

Common Core 
State Standards

Content Standards 
7.G.1

Mathematical 
Practices 
1, 3, 4

Vocabulary

scale drawing
scale model
scale
scale factor

What You’ll Learn  

• Use scale drawings.
• Construct scale drawings.

Real-World Link

Baseball Among other attractions in Louisville, Kentucky, 
the town is home to the world’s largest baseball bat. The bat is 
120 feet long and about 9 feet in diameter. It is modeled after 
the 34-inch long bat that Babe Ruth used in the early 1920s.

Interactive 
Study Guide

See pages 113–114 for:
• Getting Started
• Vocabulary Start-Up
• Notes

A scale drawing or a scale model is used to represent an object that is too large or too 
small to be drawn or built at actual size. The lengths and widths of objects on a scale 
drawing or model are proportional to the lengths and widths of the actual object. 

The scale is determined by the ratio of a given length on the drawing or model to its 
corresponding length on the actual object. Consider the following scales.

        1 in. = 3 ft 1 inch represents an actual distance of 3 feet.

 1 cm = 2 mm 1 centimeter represents an actual distance of 2 millimeters.

Scales are written so that a unit length on the drawing or model is listed first.

Suppose a model of a dragonfly has a wing length of 4 centimeters. If the length 
of the insect’s actual wing is 6 centimeters, what is the scale of the model?
Let x represent the actual length.

Write and solve a proportion.

  4 cm _ 6 cm   =   1 cm _ x cm  model length
actual length

model length
actual length

 4 · x = 6 · 1 Find the cross products.

 4x = 6 Simplify.

 x = 1.5 Divide each side by 4.

So, the scale is 1 centimeter = 1.5 centimeters.

 1a. The pillars of the World War II memorial in Washington, D.C., are 17 feet tall. A scale 
model of the memorial has pillars that are 5 inches tall. What is the scale of the model?

 1b. The length of a model of a bridge is 16 inches. The actual length of the bridge is 
50 yards. What is the scale of the model? 1 in. = 3.125 yd or 1 in. = 3  1 _ 

8
   yd 

Use Scale Drawings and ModelsUse Scale Drawings and Models

Tutor

Example 1

  Do these problems to find out.  Got It ?Got It ?

1 in. = 3.4 ft
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Objectives use and construct scale drawings

Building on the Essential Question
At the end of the lesson, students should be able to 
answer “How are scale and scale factor alike and how 
are they different?” 

Example 1

What’s the Math? determine the scale
• What is the length on the model? 4 cm

• What is the length of an actual dragonfly wing? 6 cm

• How do you solve the proportion? Use cross products.

Need Another Example?
A model car is 4 inches long. The actual car is 12 feet 
long. What is the scale of the model? 1 in. = 3 ft

2 Teach the Concept
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Proportionality and Linear Relationships

Alternative Method 

You can also solve the 
proportion

                        plan      actual

  1 in. _ 
11.4 in.

   =   6 ft _ 
x ft

  

If the scale drawing and model have the same unit of measure, the scale can be 
written without units. This is called the scale factor. Suppose a scale model has 
a scale of 1 inch = 2 feet.

1 inch = 2 feet    1 inch _ 
2 feet

      1 inch _ 
24 inches

    1:24 scale factorscale

One unit on the model represents an actual distance of 24 units. So, the model 
is   1 _ 24   the size of the actual object.

The blueprint of a skateboard ramp shows 
that its length is 11.4 inches. If the scale 
on the blueprint is 1 inch = 6 feet, what is 
the length of the actual skateboard ramp?

Method 1Method 1  Use a proportion.

Let x represent the actual length 
of the ramp. Write and solve a proportion.

plan length
actual length

plan length
actual length

  1 inch _ 
6 feet

   =   11.4 inches _ 
x feet

  

 1 · x = 6 · 11.4 Find the cross products.

 x = 68.4 Simplify.

Method 2Method 2  Use the scale factor.

The actual length is proportional to the length on the scale drawing with a 

ratio of   1 inch _ 
6 feet

  . Find the scale factor. 

  1 inch  _ 
6 feet

   =   1 inch  _ 
72 inches

   or   1 _ 72    Convert 6 feet to inches and divide out units.

The scale factor is   1 _ 72   . 

So, the actual length is 72 times the blueprint length.

Words The actual length equals 72 times the blueprint length.

Variable
Let a represent the actual length.

Let b represent the blueprint length.

Equation a = 72b

a = 72b Write the equation.

 = 72(11.4) Replace b with 11.4. 

 = 820.8 Simplify.

The actual length of the ramp is 820.8 inches or 68.4 feet.

 2. A map of a natural history museum shows that the dinosaur exhibit room is 
7.25 inches wide. If the scale on the map is 1 inch = 8 feet, what is the width 
of the actual exhibit room? 58 ft

Tutor

Example 2

11.4 in.

1 in. = 6 ft

  Do this problem to find out.  Got It ?Got It ?
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Example 2

What’s the Math? find actual measurements 
• What is the scale of the drawing? 1 in. = 6 ft

• What is the length on the drawing? 11.4 in.

• What do you need to do to the scale to find the scale 
factor? Rewrite the scale so that the measurements 
are in the same units.

• How can you check that your answer is reasonable? 
Since the blueprint says the scale is 1 in. = 6 ft, we know 
that the blueprint ramp is smaller than the actual ramp. 
Therefore, the answer you get for the actual ramp 
should be larger than the blueprint ramp’s size. You can 
easily calculate from the scale that 10 in. = 60 ft, so a 
model of 11.4 inches would need to be slightly greater 
than 60 feet in real life.

Need Another Example?
A map has a scale of 1 inch = 8 miles. Two towns are 
3.25 inches apart on the map. What is the actual 
distance between the two towns? 26 mi 
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To construct a scale drawing of an object, use the actual measurements of the object 
and the scale to which the object is to be drawn.

Lila is painting a mural at the community center on a wall that measures 
18 feet long and 12 feet tall. Make a scale drawing of the  mural. Use a scale 
of   1 _ 4    inch = 3 feet. Use   1 _ 4   -inch grid paper.

Step 1Step 1  Find the measure of the wall’s length on the drawing. 
Let � represent the length.

  
  1 _ 4   inch

 _ 
3 feet

 =   � inches _ 
18 feet

  drawing length
actual length

drawing length
actual length

  1_ 4 · 18 = 3 · � Find the cross products.

4.5 = 3� Simplify.

  4.5 _ 3   =   3�

 

_
3 Divide each side by 3.

1.5 = � Simplify.

On the drawing, the length is 1.5 or 1   1 _ 2   inches.

Step 2Step 2  Find the measure of the wall’s height on the drawing. 
Let w represent the width.

drawing width
actual width

drawing width
actual width

  
  1 _ 4   inch

 _ 
3 feet

 =   w inches _
12 feet

  

  1_ 4 · 12 = 3 · w Find the cross products.

3 = 3w Simplify.

  

3 _ 3   =   

3w _ 3   Divide each side by 3.

1 = w Simplify.

On the drawing, the height is 1 inch.

Step 3Step 3  Make the scale drawing.

Use   1 _ 4   -inch grid paper. 

Since 1  1 _ 2   inches = 6 squares and 
1 inch = 4 squares, draw a rectangle 
that is 4 squares by 6 squares.

 3. An architect is designing a school courtyard that is 45 feet long and 30 feet wide. 
Make a scale drawing of the courtyard. Use a scale of 0.5 inch = 10 feet. 
Use   1 _ 4   -inch grid paper. See margin.

Construct Scale DrawingsConstruct Scale Drawings

Example 3
Tools Tutor

18 ft

12 ft

1
4 in. = 3 f t

Key

  Do this problem to find out.  Got It ?Got It ?

Vocabulary Link

Scale
Everyday Use a 
weighing machine

Math Use the ratio of 
the length in a drawing 
to the length of the 
actual object.
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Example 3

What’s the Math? construct a scale drawing
• What does each side of one small square on the grid 

paper represent? 3 ft

Need Another Example?
Sheila is designing a patio that is 16 feet long and 
14 feet wide. Make a scale drawing of the patio. Use 
a scale of 0.5 inches = 4 feet. Use 1_

4  -inch grid paper. 
Check students’ drawings. The length should be 2 in. and 
the width should be 1.75 in. 

Additional Answer

3. 45 feet

30 feet

Key
0.5 in.= 10 ft

(not shown to actual size)
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Proportionality and Linear Relationships

3 Practice and Apply
Homework
The Independent Practice pages are meant to be 
used as the homework assignment. If you do not 
wish to assign the entire exercise set, you can use 
the table below to select appropriate exercises for 
your students’ needs.

Differentiated Homework Options

AL
Approaching 
Level

4–9, 19, 21, 22, 24–46

OL On Level
5–9 odd, 10, 11–15 odd, 17–19, 21, 
22, 24–46

BL Beyond Level 10–46

 Create Your Own Homework Online

can be used to create worksheets 
for the suggested assignments above, or create your 
own worksheets for differentiated homework or 
review.

sss

1. The model of a car is shown at the right. 
The actual car is 14  1 _ 2   feet long. What is the 
scale of the model car? (Example 1) 1 in. = 2 ft

2. On the map, the scale is 1 inch = 20 miles. 
What is the actual distance between Kansas 
City and St. Louis? (Example 2) 260 mi

3. Marco is designing a flower garden in his 
backyard that is 12 feet long and 10 feet 
wide. Make a scale drawing of the garden. 

 Use a scale of 0.5 inch = 2 feet. Use   1 _ 4   -inch 
grid paper. (Example 3) 

 4. A model airplane is built with a wing span of 23 inches. The actual 
wing span is 92 feet. What is the scale of the model. (Example 1) 
1 in. = 4 ft
An area rug is 9 feet wide. In a photograph, the image of the rug 
is 3 inches wide. What is the scale? (Example 1) 1 in. = 3 ft

 6. A large American flag measures 255 feet wide. In an advertisement for renting this 
flag, the image of the flag is 4 inches wide. What is the scale of the flag? 1 in. = 63.75 ft

 7. A floor plan is shown for the first floor of a new house. If one inch represents 24 feet, 
what are the actual dimensions of each of the rooms listed? (Example 2)

 a. living room 15 ft by 18 ft b. deck 30 ft by 9 ft c. kitchen 9 ft by 18 ft

Bath
Room

Dining
Room

Dining
Room

Hallway

ClosetClosetDenDen

Master
Bedroom

Master
BedroomFoyerFoyer

Living 
Room
Living 
Room

DeckDeck

Kitchen

in.5
8

in.3
8

in.3
8

in.3
4

in.1
4

in.1
4

in.1
4

in.1
2

in.1
4

1

 8. The actual measurements for rooms are given. Using the floor plan and scale above, 
find the measurements on the floor plan.

 a. master bedroom  b. den  c. dining room
12 feet by 15 feet 18 feet by 9 feet 12 feet by 9 feet 

Guided PracticeGuided Practice
Check

7      in.1
4

72

70

55

44
65

63
54

65

50
St. Louis

Kansas City

13 in.

Independent PracticeIndependent Practice Go online for Step-by-Step Solutions
eHelp

5

8a.   1_
2

 in. by  5_
8

  in.

8b.  3_
4

  in. by  3_
8

  in.

8c.   1_
2

 in. by   3_
8

in.
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Formative Assessment
Guided Practice Use these exercises to assess 
students’ understanding of the concept of the lesson. 
If they need more help, use the Personal Tutors 
available online.

Have students write how yesterday’s lesson on 
solving proportions helped them in learning 
today’s material. Which ideas are the same? 
Which are different? See students’ work.

Have students writ

TICKETTICKET
Out tut thhe hthhhe DooDDooD orOut the DoorOut thhe DDooD oe DoorrDD
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