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 5 Converting Measurements

Key Concept
When you multiply a measurement by 1, the value of the 
measurement is unchanged. This is the essential idea 
behind using conversion factors to convert measurements. 
In addition to converting measurements within and 
between systems, students learn to convert derived units 
(for example, meters per second to miles per hour).

Key Question: Example 1
How do you know that the correct conversion factor 

is   1 mi _____ 
5280 ft

   and not   5280 ft _____ 
1 mi

  ?

When you use   1 mi _____ 
5280 ft

  , the two “ft” divide out and 

you are left with “mi,” which is the desired unit. 

If you use   5280 ft
 _____ 

1 mi
  , the units will not divide out 

properly.

Differentiated Instruction
Example 1 Some students may prefer to use 
proportions to perform simple conversions. The table 
shows one approach for setting up a proportion for the 
conversion in Example 1.

Conversion 
Table

Desired 
Conversion

Feet 5280 12,672

Miles 1 ?

The corresponding proportion is   5280____
1

= 12,672_____
 x , and 

solving the proportion shows that x = 2.4 mi.

Key Question: Example 2
How can you use estimation to check that the answer 
is reasonable?
The original piece of wood is about 4 meters long. 
The part that is cut off is about 1 meter long. So 
the remaining piece of wood should be about 
3 meters long. Since 2.945 meters is close to 
3 meters, the answer is reasonable.

Key Question: Example 3
What do you do when the conversion table does not 
include a relationship for the unit you are converting from 
and the unit you are converting to? Give an example.
Use one or more intermediate conversion factors. 
For example, to convert gallons to milliliters, first 
convert gallons to liters and then convert liters 
to milliliters.

Teaching Strategy
Example 3 Point out to students that the table 
for converting between systems on page 18 gives 
measurements to three significant digits. Therefore, 
answers to problems that involve conversions between 
systems should have at most three significant digits. This 
is why the answer in Example 3 is rounded to 15,900 mL. 
Note that answers to exercises that involve conversions 
between systems are also given to three significant digits, 
unless a different level of precision is specified.

Key Question: Example 4
Why are you allowed to square or cube a conversion 
factor?
Since the conversion factor is equal to 1, the 
squared or cubed conversion factor will also be 
equal to 1.

Key Question: Example 5
Why do you use division in order to write 175 meters per 
7 seconds as the rate 25 m/sec?
In order to write the rate in terms of meters per 
second, you need to know how far the car travels 
in 1 second. Since it travels 175 in 7 seconds, it 
travels   175

 ___ 
7
   = 25 meters in 1 second.

Closing the Lesson
Have students answer the following question: What are 
the steps in converting gallons to fluid ounces?
Write conversion factors that relate gallons and 

quarts  (  
4 qt

 ____ 
1 gal

  ) , quarts and pints  (  
2 pt

 ___ 
1 qt

  ) , pints and 

cups  (  2 c
 ____ 

 1 pt
  ) , and cups and fluid ounces  (  8 fl oz

 _____ 
1 c

  ) . 

Multiply the given number of gallons by all four 
conversion factors, divide out the intermediate 
units, and perform the multiplication to find the 
required number of fluid ounces.

Homework Help
Example 1: Exs. 1–6, 19
Example 2: Exs. 7–12, 20
Example 3: Exs. 13–18, 
21, 22
Example 4: Exs. 23–25
Example 5: Exs. 26–28
Enrichment: Exs. 29–31

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises:
1, 9, 16, 23, 26.
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Check Answers
 1. 52 fl oz
 2. 2.8 lb
 3. 0.364 g
 4. 575 mL
 5. 0.648 lb
 6. 1.24 mi 
 7. 6560 ft 
 8. 656 lb/ ft  3 
 9. Disagree; the fuel efficiency is about 32.7 mi/gal 

which is less than what is claimed.

Exercise Answers
 1. 9.5 ft
 2. 7600 lb
 3. 18.75 gal
 4. 14,080 yd 
 5. 0.025 lb 
 6. 1.25 gal 
 7. 4300 mg
 8. 12.58 m
 9. 0.5 mL
 10. 729 cm
 11. 0.008 kg
 12. 0.105 m
 13. 15.5 m
 14. 4260 mL
 15. 48.3 m
 16. 3.94 ft
 17. 1230 oz
 18. 9.62 L
 19. 1.75 gal; 28 c 
 20. 2.5 km
 21. a. Texas Horned Lizard, Ground Skink, Northern 

Fence Lizard, Racerunner
  b. 13 cm
 22. 69 cm
 23. 11,360 kg/ m  3 ; 710 lb/ ft  3 
 24. Yes; 29 m/ sec  2  is approximately 95.1 ft/ sec  2 , which 

is about 3 times the value of g.
 25. 340  m  3 /min
 26. 55.2 ft/sec
 27. 37.5 mi/h
 28. 6 sec

 29. The student’s calculations are not correct because 
30 m/min ≈ 1.1 mi/h, and a jaguar should be able 
to run much faster than this.

 30. about 2.3 h
 31. 7 pieces; 39.6  cm  3 

ANSWERS
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