
Measuring

Unit 1 Lesson 6



Learning Objectives:

● Use the correct metric units for length, mass, volume, and 

temperature in science. 

● Convert between quantities of the metric system.

Key Vocabulary:

Celsius, Fundamental quantities, Kilogram, Length, Liter, Mass, 

Meter, Temperature, U.S Customary Units, Volume 



Why Measure Objects?
● All objects have their own shape, size, and dimensions which 

help us to describe them. 
● In Science, it is important to know the overall physical and 

chemical properties of the substances we are working with as 
these can impact on the results of our experiments. 



Why Measure Objects?
● There are specific quantities 

which enable the physical 
properties of a substance to 
be described. 

● Each of these quantities have 
their own symbol and unit.



Physical Properties:  

● These are a measure of the characteristics possessed by an 

object or substance. 

● There are two sets of units of these measurements, those 

which are used internationally and those which are used in the 

USA, known as U.S. Customary units. 



Some of the fundamental and U.S. Customary units are listed below:

Physical 

Quantity

Units in Metric 

System

Symbol U.S. Customary 

Units

Symbol

Mass Kilogram Kg Pound lb

Length Meter M Feet ft

Time Second S Second S

Temperature Centigrade C Fahrenheit F

Volume Liter L Gallon gal



Derived Units:
● These are units that are obtained from fundamental units. 

● For example, velocity is derived from length and time and its 
unit is m/s. 



Length



Units of Length in Metric System: 
● Length is generally measured in meters. 

● In the Metric system, the units of length 
are: 

○ micrometers (µm), 

○ millimeters (mm), 

○ centimeters (cm), 

○ meters (m) and 

○ kilometers (km). 

• 1 meter = 100 centimeters

• 1 centimeter = 0.01 meter

• 1 meter = 1,000 millimeters

• 1 kilometer = 1,000 meters

• 1 inch (in) = 2.54 

centimeters

• 1 feet = 12 inches

• 1 feet = 0.3048 meter



Units of Length in Metric System: 
● In science, since the size of 

microorganisms and molecules 
are very minute, smaller units 
of length are also used, such as 
nanometer (nm) and Angstrom 
(Å). 

● Feet and inches are also units 
of length in U.S. Customary 
Units. 

Size of Various Molecules and Cells



Conversion of Units within the Metric System:
● The units of length, mass, time and temperature can be 

converted within the metric system. 
● For example: 

The length of an object can be calculated using a scale. The scale acts as a tool for 
measuring the length of an object such as paper. You can calculate the length of 
that paper in meters, centimeters, millimeters, etc or even convert it into other 
units of length. 

A Scale



Conversion of Units within the Metric System:

If the length of a paper is 10 cm, it can be converted to mm using 
1 cm = 0.01 m. Therefore, 

• 10 cm will be equal to 10 X 0.01 m = 0.1 m. 

• To convert 0.1 m to mm, 1 m = 0.001 mm,

• 0.1 m will be equal to 0.1 X 0.001 mm = 0.0001 mm or 10-4 mm.

• In similar way, other units can also be converted to each other as is 
required. 



Mass



Units of Mass in the Metric System: 
● Mass is the amount of matter found in a substance. 

● It is most commonly measured in grams. Like length, mass also 
has multiple units within the Metric system. 

● These are: 

○ micrograms (µg), 

○ milligrams (mg), 

○ grams (g) and 

○ kilograms (kg). 



Units of Mass in the Metric 
System: 
● In U.S. Customary units, the 

units of mass are the pound and
ounce.  A slice of bread is known 
to have a mass of 1 ounce. 

● 1 kg = 2.21 pounds



Measuring mass in the lab
● An analytical or digital balance is used 

to measure the weight of any solid. 
● To use a digital balance: 

1. Switch on the balance. 

2. Add a container to place the solid into 
e.g. a weighing boat or a white paper 
and press the “tare” button. 

3. Place the chemical to be weighed in the 
container/on the paper or weighing 
boat and record the mass. 



Volume



Units of Volume in the Metric System: 
● Volume is the amount of space a substance 

occupies. 

● Generally measured in milliliters (ml). 

● Has multiple units within the metric system 
including: 

○ microliters (µl), 

○ milliliters (ml) and 

○ liters (l). 

● One drop of a liquid is approximately 1 
milliliter in volume.

• 1 cc =     

1 ml

• 1 liter =   

1 dm3

• 1 gallon = 

3.8 liters

• 1 ounce = 

30 ml

A Drop of Water



Measuring Volume in the Lab:
● Volume is measured using a 

graduated cylinder or measuring 
cylinder. 

● This is the most accurate way to 
measure the volume of a liquid in 
milliliters (ml). 

Measuring Cylinder



Measuring Volume in the Lab:
● When measuring a liquid two 

menisci are observed, a lower 
meniscus and upper meniscus due 
to the surface tension of the liquid. 

● It should be noted that during 
measuring a liquid, the lower 
meniscus is read at eye level to 
obtain an accurate reading. 

Lower Meniscus



Summarizing the System International Units for Length, Mass, and Volume 

Length Mass Volume

1 km = 1,000 m 1 kg = 1,000 g 1 l = 1,000 ml

1 cm = 0.01 m 1 mg = 0.001 g 1 cl = 0.01 ml

1 mm = 0.001 m 1 µg = 0.00001 g 1 µl = 0.00001 ml

1 µm = 0.00001 m 1 ng = 0.00000001 g 1 nl = 0.00000001 ml

1 nm = 0.00000001 m 1 g = 1,000 mg 1 kl = 1,000 l

1 Å = 0.000000001 m 1 g = 0.001 kg 1 ml = 0.001 l



Units of Temperature in the Metric 
System: 

● Temperature is the average kinetic 
energy of the particles in a substance. 

● It is measured in degrees Celsius (°C).

● In U.S. Customary units, temperature is 
measured in degree Fahrenheit (°F). 

● These two units of temperature are 
easily inter-convertible: 



Converting Fahrenheit to 
Celsius:
The steps for this conversion are:

1. Subtract 32 from the 
Fahrenheit value.

2. Multiply the obtained value by 
5.

3. Then divide the resultant 
number by 9. 

Conversion from Celsius to 
Fahrenheit:
The steps for this conversion are:

1. Multiply the temperature in 
(°C) by 9.

2. Divide the obtained number by 
5.

3. Then, add 32 to it.


