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Math Skilis tor Science

Ihe measurements you take in science class. whether for time. mass. weight. or distance.

are more than just numbers thev are also units To make comparisons between mea-

The Unit Factor and Dimensional Analysis

surements. 1t 1s convenitent 1o have vour measurements in the same units. A matheman-
cal tool called a umit factor s used 1o convert back and forth between different kinds of
units. Aunit factor s a ratio that 1s equal to 1. Because 1t 1s equal to 1. multiplying a

measurement by a unit factor changes the measurement s units but does not change its
value. The skill of converting with a unt factor 1s known as dimensional analysis. Read

on to see how 1t works

Part 1: Converting with a Unit Factor

PROCEDURE: To convert units with a unit factou
between the units vou have and the units vou want to convert to. Then create
the unit factor by making a ratio. in the form of a fraction. between the units
you want to convert to i the numerator and the units yvou already have i the
denominaror. Finally. multiply your measurement by this unit factor to convert

to the new units,

determine the conversion factor

SAMPLE PROBLEM A: Convert 3.5 km to millimeters
Step 1: Determine the conversion factor between kilometers and millmerers
1 km = 1,000,000 mm

Step 2: Create the unit factor. Put the units you want to convert to wm the
numerator and the units you already have in the denommnaton

1.0_05_!.000 mm
1 km

Step 3: Multiply the unit factor by the measurement. Notice that the ongmnal
unit of the measurement cancels out with the unit in the denominator
of the unit factor..leaving the units vou are converting to

On Your Own!

1. Convert the following measurements using,a unil factor

1.000.000 mm

3.5k x 3,

THem

500,000 mm

Conversion

Unit factor
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234cm = ?7mm

1.2 O M awen -
\ G

22 .4 Yoy

b. 546 mL - 7L

g&"tﬂ"‘t\_ X %‘;ﬂ_’:-

0.0AL L

C.

12kg=7g

VLY-I\,C m:

\2,000 ¢

11
v 16

10f3

q

Copyright & by Hoit Hineharl and Winston All nights reses ved



Copynight © by Holt Hinehart and Windon Al rights reserved
g g

Name Date - Class

The Unit Factor and Dimensional Analysis, continued

Part 2: Working with Square Units

Many tunes i your science class. vou will work with units of two dimensions. such as
square centuneters (cm-) or square kitlometers (km-). Dumensional analvsis ts especially
useful when working with these types of units because it can help you to avoid con fus-
ing the different dimensions of vour units. Carefully follow the stepsin Sample Problem
B to see how 1t works

SAMPLE PROBLEM B: | km- 1s how many square meters?

Step 1: Sumphfy the units | Step 2: Create the unit factor for converting meters

you are convertng to kilometers Asin Sample Problem A put the units
vou are converting fo in the numerator
g 1000 m
1km? = 1km x 1 km e
1 km

Step 3 \1u]npl\f the measurement vou are Lon\c:rmg by the unit factor. Because
1 km- = 1 km x 1 km. vou will need to muinply the measurement vou are
converting from by mrounit factors Notice that the origmnal unit of
measurement cancels the units m the denommator. This leaves the units yvou are
con '\L‘I'Tlllg o

»~ 1000m . 1000 m
1 %m 1 ¥%m
1 km‘=1,000,000m*?

1k~ 1.000.000 m x m

Practice Your Skills!

2. Convert the following measurements:

Conversion Unit factor Answer

)~ 2 m? 3 ~ W |~ = L T
2.3 W - Cy(" \w%‘ﬁ \vﬁow" 0 0003 o

b. 12.000 m? - 2 km? P00 p* _\Jm, *F L“%%W: o0.ollL \c—ml

A

c. 980 cm? - ?mm %Ocm (—o—-m'ﬂ‘?m = 4¥000 wanl
_ U

3. An Olympic-sized soccer field has an area of 0 007776 km How many square meters
does a soccer field cover?

00 TT10 ktn® w 0V ™ o 100w = 71,7177l m*
| ke { kb
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