
In the metric system, the basic unit of length is the meter. One
meter (1 m) is about the width of a classroom doorway. Other
metric units of length are based on the meter.

1. Which of the units listed is the smallest? How do you know? 

2. Which of the units listed is the largest? How do you know? 

3. In the metric system, the basic unit of capacity is the liter (L).
The prefixes milli-, centi-, and deci- are used in the same way
to create other units of capacity. Complete the table.

exploration

Copyright © by Holt, Rinehart and Winston. 289 Holt MathematicsAll rights reserved.

Understanding Metric 
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Think and Discuss 

4. Explain which is longer, a stick that is 5 centimeters long or
a stick that is 5 decimeters long.

5. Explain which holds more, a container with a capacity of 
7 milliliters or a container with a capacity of 7 centiliters.

Unit Fraction of a Meter Decimal Part of a Meter

Millimeter �1,0
1
00� of a meter 0.001 m

Centimeter �1
1
00� of a meter 0.01 m

Decimeter �1
1
0� of a meter 0.1 m

Unit Fraction of a Liter Decimal Part of a Liter

Milliliter of a liter

Centiliter of a liter

Deciliter of a liter ??

??

??
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Activity

In order to get the most precise measurement, the correct
measurement tool must be used. The smallest reasonable
measuring tool and unit should always be used for accurate
measurements.

The measurement of the bug is more accurate with the cm ruler
because the measurement marks are smaller. On the meter stick,
the accuracy of measurement is poor because the measurement
marks are too large for the bug.

The greatest possible error (GPE) of a measurement is half (0.5) of
the measurement unit being used, therefore, the smaller the
measurement being used, the less the error in measurement.

Think and Discuss

1. Why is it better to measure a classroom in feet rather than
millimeters?

Try This

1. Use an appropriate measuring tool to find the length of your
desk.

What is the length of your desk?

What is the GPE of your measurement?

10 20 30 40 50 60 70 80 90 100

1 2 3
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Key

You can use nonstandard units of measurement to determine
length.

Activity
Determine the length of this object in the nonstandard unit shown
above.

Place stars from endpoint to endpoint of the object to find the
length. The length is 7 stars.

A ruler can also be used to measure length.

Line up your ruler at the endpoint of the object. Then, read the
length of the object on the ruler. The object is 2 inches.

Think and Discuss

1. Give an example of how you might use a nonstandard unit of
measurement to find the length of an object.

1"1"0" 11/4" 11/2" 13/4"1/2"1/4" 3/4" 2"

� 1 unit

Hands-On Lab 2
Length9B
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Try This
Use centimeter cubes to measure the length of each object.

1.

2.

3.

4.

5.

6.

7.

Use an inch ruler to measure the length of each object.

8.

9.

10.

11.

12.

13.

14.

Hands-On Lab 2
Length, continued9B
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Key

Activity
Determine the mass of this object.

Place weights on the balance scale until the scale is even. Then,
count the total mass of the weights on the scale. This determines
the weight, 62 grams.

Use the balance or the scale provided by your teacher. Place
62 grams on one side of the balance, place an object in the room on
the other side of the balance. Try different objects to find one that is
close to weighing 62 grams.

Think and Discuss

1. A coaster is placed in a tray on one side of a balance. Sam uses
22 quarters on the other tray in order to balance the coaster. If
Sam places 8 coasters on one side of the tray, how many
quarters will he need in order to balance the coasters?

� 1 gram � 10 grams � 100 grams

Hands-On Lab 3
Weight and Mass9B

LESSON



Try This

Use the balance or the scale provided by your teacher. Determine
the mass of each object using a standard unit of measure.

1. a stapler 

2. a pen 

3. a shoe 

4. a tape dispenser 

5. a small book 

6. a chalkboard eraser 

7. a necklace 

8. a box of tissue 

Determine the mass of each object using the nonstandard unit of
measure described.

9. How many pencils does a small book weigh? 

10. How many socks does one watch weigh? 

11. How many cups of water does one book weigh? 

12. Estimate how many cups of water three books weigh.

13. How many cups of water does three books weigh? 

14. How close was your estimate in Exercise 12 to your answer in Exercise 13?

15. How many pennies does a quarter weigh?

16. Estimate how many pennies five quarters weigh.

17. How many pennies does five books weigh? 

18. How close was your estimate in Exercise 16 to your answer in Exercise 17?

Hands-On Lab 3
Weight and Mass, continued9B
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Activity
Find the capacity of this container.

To find the capacity, look at the top of the fluid in the container.
Then, read the measurement on the measuring cup.

1�
3
4

� cups

Think and Discuss

1. Examine the measuring devices you have in your classroom
(measuring cup, beaker, graduated cylinder). Why is a graduated
cylinder a better tool to measure milliliter capacity than a
measuring cup? Explain.

Try This

1. Estimate how many cups of water will fit into one liter. Then
using your measuring cup, fill a one-liter beaker with water. Keep
track of how many cups it actually takes to fill the beaker.
Compare your actual results with your estimate.

2. Estimate how many milliliters of water are needed to fill a 2-cup
container. Then using your graduated cylinder, fill a 2-cup
container with water. Keep track of how many milliliters it actually
takes to fill the container. Compare your actual results with your
estimate.

3. Fill an empty water bottle with sand. Then pour the sand from
the bottle into an empty 2-liter bottle. Approximately how many
water bottles of sand does it take to fill one 2-liter bottle?
Estimate how many water bottles of sand it would take to fill
100 2-liter bottles.

2
13/4

11/2

11/4

1
3/4

1/2

1/4

Hands-On Lab 4
Volume9B
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The metric system of measurement uses millimeters, centimeters,
decimeters, meters, and kilometers to measure length, width,
distance, and height.

• Use millimeters to measure objects that are a few 
thicknesses of a dime.

• Use centimeters to measure objects that are a few widths of a
fingernail.

• Use decimeters to measure objects that are a few widths of a CD
case.

• Use meters to measure objects that are a few widths of a single
bed.

• Use kilometers to measure distances that are a few distances
around a city block.

Write millimeters, centimeters, decimeters, meters, or kilometers.

1. Your arm is about 3 long.

2. An ant is about 5 long.

The metric system of measurement uses milligrams, grams, and
kilograms to measure mass.

• Use milligrams to measure objects that have a mass of a few very
small insects.

• Use grams to measure objects that have a mass of a few large
paper clips.

• Use kilograms to measure objects that have a mass of a few
textbooks.

Write milligrams, grams, or kilograms.

3. A ruler has a mass of about 5 .

4. A kitten has a mass of about 2 .

The metric system of measurement uses milliliters and liters to
measure capacity.

• Use milliliters to measure objects that have a capacity of a few
drops of water.

• Use liters to measure objects that have a capacity of a few blender
containers.

Write milliliters or liters.

5. A fish bowl has a capacity of about 7 .

6. A soup spoon has a capacity of about 20 .

Review for Mastery
Understanding Metric Units of Measure
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Explain why each situation does or does not use the proper
metric unit. If it does not, write the proper metric unit.

1. The mass of a pony is given in milligrams.

2. The amount of ink in a pen is about 2 milliliters.

3. The capacity of a swimming pool is in kilograms.

4. The mass of a strawberry is in grams.

5. The approximate radius of the earth is in meters.

6. What is the length of the pencil? Write your answers below.

nearest centimeter nearest millimeter 

Homework and Practice
Understanding Metric Units of Measure9B
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Write the unit of measure that provides the best estimate.

7. A car tire has a mass of about 10 .

8. The width of a movie theater screen is about 7 .

9. A test tube holds about 0.01 of liquid.

10. The mass of a sugar cube is about 1 .

11. A pitcher of lemonade weighs about 1 .

12. A peanut (in its shell) is approximately 3 long.

Use benchmarks to estimate each measure.

13. the height of a kitchen counter

14. the capacity of a tea bag

15. the mass of a surfboard

16. the perimeter of a standard envelope

Are the following statements true or false? If false, explain.

17. A liter of any two liquids each have the same mass.

18. A kilogram is a metric unit of capacity.

Homework and Practice
Understanding Metric Units of Measure (continued)9B
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