UNIT 4: Geometry: Modeling Geometric Figures

Name _Class Date 4-1

. R COMMON
Scale Drawings CORE
Essential question: How can you use scale drawings to solve problems? CC.7.G1

1 EXPLORE Finding Dimensions

A blueprint is a technical drawing that usually displays
architectural plans. Pete’s blueprint shows a layout of a .
house. Every 4 inches in the blueprint represents 3 feet of the
actual house. One of the walls in the blueprint is 24 inches

long. What is the actual length of the wall? % 16in
A Complete the table to find the actual length of the wall. : y J
! . o 1 1 ! 1 24 in,
Blueprint 4¢3l o [y oy |
length (in.) | a } il i!
" ‘ . il K [{
Actual | - 4z | |
length () || " | L
TRY THIS!

la.  InPete’s blueprint the lengthofa  1b.  The back wall of the house is 33

side wall is 16 inches. Find the - feet long. What is the length of
actual length of the wall. the back wall in the blueprint?
12 feet 44 inches
CREFLECT

1c. How do you know your answer to 1b is reasonable?

“?S‘a%n'ﬁ%e& answer: For 18 feet of actugl length, the bluepring shows 24 inches. 2 times 18
feet gives 36 feet, which would be shown as 24 times 2. or 48 inches in the bluenrint,
Thus, for 33 feet, 44 inches is reasonable.

A scale draMng is a proportional two-dimensional drawing of an object. Scale drawings can
represent objects that are smaller or larger than the actual object.

A scale is aratio between 2 sets of measurements. It shows how a dimension in a scale drawing is
related to the actual object. Scales are usually shown as two numbers separated by a colon such as
1:20 or 1 cm:1 m. Scales can be shown in the same unit or in different units.

You can soive scale-drawing problems by using proportional reasoning.
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2 EXAMPLE Using a Scale Drawing to Find Area

The figure at the right is a scale drawing of a large
rectangular room. What is the area of the actual room?

10 om

Set up proportions to help you solve the problem.

7 am
A Find the number of meters represented by 1 cm in the
drawing.

C 2em

- fem
CEo

Zem:Bm
25 m |

1 cm in this drawing is equal to 2.5

m in the actual room.

B Find the actual length of the room labeled 7 cm in the drawing.

lem %7 7em - lem _
25m T o 25m
® 7

7 om

17.5 m

The length of the side labeled 7 cm represents 17.8 m.
C Find the actual length of the room labeled 10 c¢m in the drawing.
x 10

A

x 10

[
)

Iy
m

j;f;%; om ~ lem _ 10 om
im o A5m 95 m

2
(91

The length of the side labeled 10 cm represents 25 m.
B} Since area is length times width, the area of the actual room is

i7.8

m x 2

m®.

m = 437,

2 4]

TRY THIS!

2a. Find the length and width of the actual room, then find the area of the
actual room. Round your answer to the nearest tenth.

6.5 in.

The length is about 17.3 feet and the widih is about 13.3 feet. The
area is 17.3 feet X 13,3 feet, or 230.1 sauare feet,

5 in.

REFLECT

Iin8ft

2b. How could you solve 2 without having to determine the number of meters represented by 1
cm? ,
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Zem 10 om
Sample answer: For the side labeled 10 cm, sef up the proportion 5 ¢m Xam, and
salve to find x = 25, Set up and solve a similar proportion for the side labeled 7 ¢

3 EXPLORE I}rgwéng in Different Scales

A In the scale drawing, assume the rectangle is drawn on centimeter grid paper. The scale is 1
cm:3 m.

Suppose you redraw the rectangle on centimeter grid paper using a scale of 1 cm:6 m. In the new

N i

scale, 1 cm represents & ”%ﬁi“m ihd&lﬁ t/ less than 1 cm in the old scale.

‘*'-—»»»W»M

The measurement of each side of the new rectangle will be twice /{%;:ggg, as long as the

measurement of the original rectangle.

B Draw the rectangle for the new scale 1 cm:6 m.

[SR——

REFLECT

3a. Find the actual length of each side of your original drawing using the old scale, 1 cm:3 m.
Find the actual length of each side of your new drawing using the new scale. How do you
know your answers are correct?

The side with 6 ¢ has actual length 0f 6 X 3 = 18 m. The side with 8 cm has actual
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lensth of 8 X 3 =24 m. With the new scale, the side with 3 cm has an actual length of 3 X
6= 18 m and the side with 4 cm bas an actual length of 4 X 6 =24 m. The answers are
correct because both scales give the same actual lensths.

PRACTICE
The scale of a room in a blueprint is 3 in:5 ft. A wall in the same blueprint is 18 in. Complete
the table.
ﬁl;'getll’lra‘l:.) EERECREL AR
Actuallength | o | 40 0 45 | g9 | 25 | 30
(0 | | |
a. How long is the actual wall? The wall is 30 feet long,
b. A window in the room has an actual width of 2.5 feet.
Find the width of the window in the blueprint. 1.5 in.

14 in.

2. The scale in the drawing is 2 in.:4 ft. What are the
length and width of the actual room? Find the area
of the actual room.
7 in.
The length is 28 feet and the width is 14
feet,

The area is 28 feet x 14 feet, or 392 sguare
feetl.

3. The scale in the drawing is 2 cm:5 m. What are the length and width of the actual room? Find
the area of the actual room.

The lenoth is 25 meters and the width is 15 meters. The area is 25 meters X 15 meters, or
375 sguare meters.

10 am

4. In the scale drawing below, assume the rectangle is drawn on
centimeter grid paper. The scale is 1 cm:4 m.
a. Redraw the rectangle on centimeter grid paper using a 6 cm
scale of 1 cm:6 m.
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b. What is the actual length and width of the rectangle using the original scale? What are the
actual dimensions using the new scale?

Length is 26 m and width is 24 m using both scales.
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