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Measurements in ScienceMeasurements in Science

Earth Science

Mr. Hayhurst
Lancaster High School

Distance in the Metric SystemDistance in the Metric System

Base Unit is the meter (m)
• The standard length of measurement 

in the SI system; equal to 39.36 inches
Other Units typically used:

• centimeter (cm) = 1/100 of a meter
• millimeter (mm) = 1/1000 of a meter
• kilometer (km) = 1,000 meters

AreaArea

Area is the two dimensional amount of 
surface along a plane something 
takes up.

• Length x Width = Area
cm x cm = cm2

Volume in the Metric SystemVolume in the Metric System

Volume is the three-dimensional 
amount of space an object or 
substance takes up.

• Can be measured in cubic 
centimeters (cm3).

• Volume = length x width x depth
• cm3 = cm x cm x cm

Units of VolumeUnits of Volume

• Cubic Centimeters (cm3)
• Milliliters (mL)
• 1 mL = 1 cm3
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Volume CalculationVolume Calculation

• Calculate the volume of the box 
drawn below.

• Convert your answer to mL and then 
to liters. 
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Using a Graduated CylinderUsing a Graduated Cylinder

• Fill the graduate to the desired 
level with the liquid being 
measured (volume of a liquid). 

• Each marking is a “graduation”
• The graduations represent 

numbers of milliliters. 
• Water will form a meniscus

(bowl) shape in the graduate. 
• We read the level of water at the 

bottom of the meniscus in mL.

8 mL

Mass in the Metric SystemMass in the Metric System

What is mass?
Mass is the amount of matter 
contained in an object, not what it 
weighs.

So, what is weight?
Weight is the measure of the pull of 
gravity on an object.

Mass is constant, weight varies.

Mass is Measured in GramsMass is Measured in Grams

A gram is the base unit of mass 
measurement in the metric system.

• About the same mass as a paper clip.
Two other main units;

• Kilogram = 1000 grams
• milligram = .001 gram
Units can be converted in the same 

manner as with length (conversion 
table)

Measuring MassMeasuring Mass

• In science we use an apparatus called a triple 
beam balance to measure mass. 

• It compares known masses to the mass of the 
object or substance on the balancing tray.

• It is called a triple beam balance because it 
has three beams with riders to adjust to 
different masses. Three Beams

Balancing Tray

Using a Triple Beam BalanceUsing a Triple Beam Balance

1. Zero the balance. 
• This is done to assure that the balance is 

accurate. 
• Slide all of the riders to zero and turn the 

adjusting knob until the beam is at “0”.

Adjusting 
Knob

Turn it clockwise to Turn it clockwise to 
move the lever  down.move the lever  down.

Turn it counter  Turn it counter  
clockwise to move clockwise to move 
the lever  up.the lever  up.

Using a Triple Beam BalanceUsing a Triple Beam Balance

2. Place the object to be “massed” on the 
balancing tray.

3. Move the riders to balance the arm.

•• Start by moving the 100Start by moving the 100--g riderg rider

•• Move the 10Move the 10--g riderg rider

•• Balance the beams by moving the Balance the beams by moving the 
11--g rider.g rider.
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Using a Triple Beam BalanceUsing a Triple Beam Balance

4. Add up the total of the three beams to 
find the mass of the object in grams.
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DensityDensity

Density is the amount of matter in a 
given volume of space.

• Units:
• g/cm3

• g/mL
• Read as the amount of mass (in 

grams) per (÷) volume (in cm3 or mL).

Calculating DensityCalculating Density

The mathematical relationship for 
density is:

mass ÷ volume = density

With units added it looks like this:

mass in grams

volume in cm3 or mL
= density in g/cm3

or g/mL

The End
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