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Many years ago, different countries used 

different systems of measurement.  In 

England, the standard for an inch used to 

be three grains of barley placed end to 

end. Other units were originally based on 

parts of the body, such as the foot. 

 

The International System of Units 

In the late 1700s, the French Academy of Sciences set out to make a 

simple and reliable measurement system. Over the next 200 years, the 

metric system was formed. This system is now the International System of 

Units (SI). Because all SI units are expressed in multiples of 10, changing 

from one unit to another is easy. Prefixes are used to express SI units that 

are larger or smaller than basic units such as meter and gram. For 

example, kilo means 1,000 times, and milli indicates 1/1,000 times. The 

prefix used depends on the size of the object being measured.  

Length 

To describe the length of an Olympic-sized swimming pool, a scientist 

would use meters (m). A meter is the basic SI unit of length. Other SI 

units of length are larger or smaller than the meter by multiples of 10. For 
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example, if you divide 1 m into 1,000 parts, each part equals 1 millimeter 

(mm). So, 1 mm is one-thousandth of a meter. 

Mass 

Mass is the amount of matter in an 

object. The kilogram (kg) is the basic SI 

unit for mass.  

The kilogram is used to describe the 

mass of large objects. One kilogram 

equals 1,000 g. So, the gram is used to describe the mass of small objects. 

Masses of very large objects are expressed in metric tons. A metric ton 

equals 1,000 kg. 

Volume 

Imagine that you need to move some lenses to a laser laboratory. How 

many lenses will fit into a crate? The answer depends on the volume of 

the crate and the volume of each lens. Volume  is the amount of space 

that something occupies. Liquid volume is expressed in liters (L). Liters 

are based on the meter. A cubic meter (1 m3) is equal to 1,000 L. So, 

1,000 L will fit perfectly into a box that is 1 m on each side. A milliliter 

(mL) will fit perfectly into a box that is 1 cm on each side. So, 1 mL fits 1 

cm3. Graduated cylinders are used to measure the volume of liquids. 

Volumes of solid objects are usually expressed in cubic meters (m3). 

Volumes of smaller objects can be expressed in cubic centimeters (cm3) 

or cubic millimeters (mm3). To find the volume of a crate—or any other 

rectangular shape—multiply the length by the width by the height. 

Figure 1 - How many kg do you think this is? 
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Density 

If you measure the mass and the volume of an object, you have the 

information you need to find the density of the object. Density is the 

amount of matter in a given volume. You cannot measure density directly. 

But after you measure the mass and the volume, you can calculate density 

by dividing the mass by the volume.  Density is called a derived quantity 

because it is found by combining two basic quantities, mass and volume. 

Temperature 

The temperature of a substance is a measurement of how hot (or cold) the 

substance is. Degrees Fahrenheit (°F) and degrees Celsius (°C) are 

used to describe 

temperature. However, 

the kelvin (K), the SI unit 

for temperature, is also 

used. Notice that the 

degree sign (°) is not 

used with the Kelvin 

scale. The thermometer 

in the Figure  shows how 

the Celsius and 

Fahrenheit scales 

compare. 
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Worksheet 

1. Which SI unit would you use to express the height of your 

desk? 

a. kilogram  

b. meter 

c. gram 

d. liter 

2. Explain the relationship between mass and density. 

_________________________________________________________  

3. What is normal body temperature in degrees Fahrenheit and 

degrees Celsius? 

_________________________________________________________  

4. The cereal box on the right has a mass of 340 g. Its dimensions 

are 27 cm height, 19 cm width,  6 cm depth . What is the volume 

of the box? What is its density?  

____________________________________  

____________________________________  

____________________________________ 

____________________________________ 
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The graph below shows the temperature of a reaction through 

time. Study the graph then answer the following questions. 

 

 

 

 

 

 

 

 

 

 

 

5.  What was the highest temperature reached during the 

reaction? 

a. 20°C 

b. 40°C 

c. 50°C 

d. 70°C 
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6. During what period of time was the temperature increasing? 

a. between 3 min and 14 min 

b. between 0 min and 3 min 

c. between 1 min and 13 min 

d. between 0 min and 4 min 

7. How many minutes did it take the temperature to increase 

from 10°C to 60°C? 

a. less than 1 min 

b. 1 min 

c. 2 min 

d. 3 min 

8. About how many minutes passed from the time the highest 

temperature was reached until the time the temperature 

decreased to 20°C? 

a. 7 min 

b. 8 min 

c. 11 min 

d. 12 min 

 

 

 


