
Unit Conversions

James H Dann, Ph.D.

Say Thanks to the Authors
Click http://www.ck12.org/saythanks

(No sign in required)

http://www.ck12.org/saythanks


To access a customizable version of this book, as well as other
interactive content, visit www.ck12.org

CK-12 Foundation is a non-profit organization with a mission to
reduce the cost of textbook materials for the K-12 market both
in the U.S. and worldwide. Using an open-content, web-based
collaborative model termed the FlexBook®, CK-12 intends to
pioneer the generation and distribution of high-quality educational
content that will serve both as core text as well as provide an
adaptive environment for learning, powered through the FlexBook
Platform®.

Copyright © 2012 CK-12 Foundation, www.ck12.org

The names “CK-12” and “CK12” and associated logos and the
terms “FlexBook®” and “FlexBook Platform®” (collectively
“CK-12 Marks”) are trademarks and service marks of CK-12
Foundation and are protected by federal, state, and international
laws.

Any form of reproduction of this book in any format or medium,
in whole or in sections must include the referral attribution link
http://www.ck12.org/saythanks (placed in a visible location) in
addition to the following terms.

Except as otherwise noted, all CK-12 Content (including
CK-12 Curriculum Material) is made available to Users
in accordance with the Creative Commons Attribution/Non-
Commercial/Share Alike 3.0 Unported (CC BY-NC-SA) License
(http://creativecommons.org/licenses/by-nc-sa/3.0/), as amended
and updated by Creative Commons from time to time (the “CC
License”), which is incorporated herein by this reference.

Complete terms can be found at http://www.ck12.org/terms.

Printed: July 18, 2012

AUTHORS
James H Dann, Ph.D.

CONTRIBUTORS
Antonio De Jesus López
Chris Addiego

http://www.ck12.org/
http://www.ck12.org/saythanks
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.ck12.org/terms


www.ck12.org 1

CONCEPT 1 Unit Conversions
Students will learn how to convert units from metric to english system and vice verse using dimensional analysis.

Students will learn how to convert units from metric to english system and vice verse using dimensional analysis.

Key Equations

1 meter = 3.28 feet

1 mile = 1.61 kilometers

1 lb. (1 pound) = 4.45 Newtons

Guidance

• The key to converting units is to multiply by a clever factor of one. You can always multiply by 1, because it
does not change the number. Since 1 in. is equal to 2.54 cm, then 1 = 2.54 cm

1 in = 1 in
2.54 cm . Thus, one can multiply

by this form of 1 in order to cancel units (see video below).
• Write out every step and show all your units cancelling as you go.
• When converting speeds from metric to American units, remember the following rule of thumb: a speed

measured in mi/hr is about double the value measured in m/s (i.e., 10m/s is equal to about 20 MPH).
Remember that the speed itself hasn’t changed, just our representation of the speed in a certain set of units.

• When you’re not sure how to approach a problem, you can often get insight by considering how to obtain
the units of the desired result by combining the units of the given variables. For instance, if you are given a
distance (in meters) and a time (in hours), the only way to obtain units of speed (meters/hour) is to divide the
distance by the time. This is a simple example of a method called dimensional analysis, which can be used to
find equations that govern various physical situations without any knowledge of the phenomena themselves.

Example 1

Question: 20 m/s = ? mi/hr

Solution:

20 m/s (1 mi/1600 m) = .0125 mi/s

.0125 mi/s (60 s/min) = .75 mi/min

.75 mi/min (60 min/hr) = 45 mi/hr

Watch this Explanation

Concept 1. Unit Conversions
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MEDIA
Click image to the left for more content.

Time for Practice

1. Estimate or measure your height.

a. Convert your height from feet and inches to meters.
b. Convert your height from feet and inches to centimeters (100 cm = 1 m)

2. Estimate or measure the amount of time that passes between breaths when you are sitting at rest.

a. Convert the time from seconds into hours
b. Convert the time from seconds into milliseconds (ms)

3. Convert the French speed limit of 140 km/hr into mi/hr.
4. Estimate or measure your weight.

a. Convert your weight in pounds into a mass in kg
b. Convert your mass from kg into µg
c. Convert your weight into Newtons

5. Find the SI unit for pressure.
6. An English lord says he weighs 12 stone.

a. Convert his weight into pounds (you may have to do some research online)
b. Convert his weight in stones into a mass in kilograms

7. If the speed of your car increases by 10 mi/hr every 2 seconds, how many mi/hr is the speed increasing every
second? State your answer with the units mi/hr/s.

Answers

1. a. A person of height 5 ft. 11 in. is 1.80 m tall b. The same person is 180 cm
2. a. 3 seconds = 1/1200 hours b. 3x103 ms
3. 87.5 mi/hr
4. If the person weighs 150 lb then a. 67.9 kg (on Earth) b. 67.9 billion µg c. this is equivalent to 668 N
5. Pascals (Pa), which equals N/m2

6. a. 168 lb.,b. 76.2 kg
7. 5 mi/hr/s
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