MEASUREMENT LAB

Instructions to give to students:

You have learned that matter is anything that has mass and takes up space. You have probably learned that there are four phases of matter: solid, liquid, gas, and plasma. Today you are going to learn about how scientists measure matter.
To avoid confusion, scientists all over the world use the metric system, based on units of 10. 
Volume is measured in liters.

Mass is measured in grams.

Distance is measured in meters.

There are 7 stations in today’s lab.

You will get into lab groups of 4 or 5.

When your group is finished at one station, you will move to the next. 

Only one group allowed at a station at a time. So please wait your turn.

Read the information page found at each station before beginning.

You will record all of your answers on your measurement lab handout.

If a scientist wants to determine the distance from one object to another or the length of an object, they use a unit called the meter.
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Look at your ruler: make sure you are looking at the metric side not the inches.
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Each of the longer lines represents a centimeter or 1/100 of a meter. So, how 
many centimeters are in 1 meter? ________

Look at your ruler again. Do you see the short lines between the centimeter marks?

How many spaces are there between one centimeter mark and the next? _________

These short lines between the centimeter marks indicate millimeters. How many millimeters are in a centimeter? ________

Each millimeter is 1/1000 of a meter. So, how many millimeters are in a meter? __________.
Examples:

[image: image3.png]



This is 3.3 cm or 33 mm
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This is 6.7 cm or 67 mm
Using your metric ruler or meter stick, measure the following items in centimeters and millimeters. 
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When scientists measure the amount of space that an object takes up or occupies, they are measuring volume. Scientists use a unit called liters to measure the volume of a liquid. 
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In a science laboratory, you must be able to determine the volume of liquids in various forms of lab equipment.
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You have all seen 1 Liter of soda. Most lab equipment measures smaller amounts of liquid. One milliliter of liquid is 1/1000 of a Liter. Therefore, there are 1000 milliliters in a Liter.
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When measuring volume in this type of equipment, you must follow the following steps:

1. Set the equipment on a level surface.

2. Get at eye level with the equipment.

3. The curved surface of the liquid in the column is the meniscus.

4. Read the volume at the lowest point of the curve.

Example:
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This is 24 mL
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When scientists measure the volume of a regular solid like a cube or a rectangular prism, they measure each side in centimeters. Scientists and mathematicians use the following formula to determine the volume of a regular solid.

Volume = Length x Width x Height


Volume = 9cm x 7cm x 13 cm
Volume = 819 cm3
Don’t forget how to read your metric ruler. The long lines represent centimeters.


This is 3.3 cm or 33 mm


This is 6.7 cm or 67 mm

When scientists measure the amount of matter in an object, they are measuring mass. The standard unit for mass is a kilogram. Scientists in laboratory settings measure much smaller amounts of matter, usually in grams or milligrams.
A milligram is 1/1000 of a gram. Therefore, there are 1000 milligrams in a gram. The mass of a paperclip is about 1 gram.

There are 1000 grams in 1 kilogram (a little less than the mass of a big jar of peanut butter).
In the days before electronic technology, scientists used the triple beam balance to measure mass in grams. 

To measure mass on a triple beam balance, you must first 

To measure mass on a triple beam balance:

1. Move the riders all the way to the left.

2. Make sure the pointer is on the zero mark. 

     (If not, use the adjustment knob until the pointer is on the zero mark)

3. Place the object for measurement on the measurement pan.

4. The pan will no longer be in balance, so you must move the riders until the pointer is at the zero mark again.

5. Start with the largest riders and then use the smallest rider to fine tune the mass.

6. When the pointer is on the zero mark, each rider will have an arrow on a number. Add those numbers to determine the mass.  


                                                  Find the volume of this rock.



When measuring volume in this type of equipment, you must follow the following steps:

1. Set the equipment on a level surface.

2. Get at eye level with the equipment.

3. The curved surface of the liquid in the column is the meniscus.

4. Read the volume at the lowest point of the curve.

To do water displacement, you must.

1. Pour water from a cup into the graduated cylinder to a height that you think will cover your object.

2. Read the volume at the meniscus. This is your initial (beginning) water level. 

3. Tilt your graduated cylinder slightly to place the object in the water.

4. Set the graduated cylinder back on the level surface.

5. Read the volume at the meniscus. This is now your final water level.

6. Subtract the initial water level from your final water level to find the volume of the object.



Scientists sometimes need to measure the thicknesses or distances between the surfaces of very small objects or animals.
 Calipers have a set of outside jaws used for measuring the width of an object
Calipers have a set of internal jaws used to measure the gaps inside an object

Some calipers even have a depth scale at the other end to measure the depth of a small hole or the depth of a liquid.

Some calipers are digital.


Mass and weight are NOT the same thing. 

Mass is the amount of matter in an object.

Weight is a measure of the force of gravity on the mass of an object. 

Weight = Mass x Gravity

If you had a mass of 70 kg on Earth, you would have a mass of 70 kg on the Moon and anywhere else in our galaxy.

However, your weight would be different because the gravity is different.
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STATION 2: VOLUME





Graduated cylinders





Beakers





Pipette





STATION 3: VOLUME OF A REGULAR SOLID

















STATION 4: MASS
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STATION 5: WATER DISPLACEMENT





 





Volume = L x W x H





Wait, that won’t work!





Sometimes scientists have to find the volume of irregular shaped objects. The formula for volume will not work on these objects. Instead, scientists use water displacement because the amount of water displaced by the object in milliliters is equal to the volume of the object in cm3.  Fact: 1 ml = 1 cm3





STATION 5: WATER DISPLACEMENT  				(continued)





STATION 6: PRECISION MEASUREMENT





STATION 7: MASS VS. WEIGHT








