Chapter 1 – Section 1 – Lecture Notes  … “What is Matter?”

What do you have in common with a toaster, a steaming bowl of soup, 
or a bright neon sign?  

Matter
· EVERYTHING is made up of matter.

​​​​
· Matter is anything that has mass and takes up space.

Matter and Volume
· All matter takes up space, but the amount of space the object takes up is called its volume.

· Because things have volume, they cannot share the same space at the same time.

Liquid Volume
· (L) Liters and milliliters (mL) are the units of measure for volume of liquids.
· Smaller amounts of liquid use milliliters (mL).

· Large amounts of liquid use liters (L).

Measuring the Volume of Liquids
· The surface of liquids in containers is curved.  The curve at the surface of a liquid is called the “meniscus.”

· To accurately measure the volume of most liquids … look at BOTTOM of the meniscus.

Volume of a Regularly Shaped SOLID Object
· When you see the exponent 3 (m3), it means that 3 quantities or dimensions were multiplied to find the “cubic unit.”  

· To find the volume of a cube or rectangle, the formula used is

· volume = length   x   width   x   height       ( V = L x W x H )
Volume of an Irregularly Shaped SOLID Object


· If the object has an irregular shape (e.g. 12-sided object), you measure how much water is displaced when the object is placed in a graduated cylinder.

· 1 mL (milliliter) is equal to 1 cm3 (cubic centimeter)


· Even though we’re measuring the volume of liquid water that is being displaced, you use the unit cubic centimeter (cm3) for solids.
Matter and Mass

· The amount of matter in an object is the MASS.  (example:  YOU have more mass than a peanut does.)
· It does NOT matter where the object is in the universe.  The mass does NOT change.

The Difference between Mass and Weight

· Weight is a measure of the gravitational force exerted on the object.  This means that weight DOES change depending on where the object is in the universe.  (example:  You weigh less on the moon where there is less gravitational force than you do on Earth even though your mass stayed the same.)

· The more mass an object has, the greater the weight (or gravitational force on the object).

Measuring Mass and Weight










Balance Measures Mass
Spring Scale Measures Weight

(kg)  (g)   (mg)


(N) newtons

· 1 Newton = 100 grams of mass on Earth 


· If you know the mass of an object, you can estimate its weight on Earth because gravity doesn’t change.
Inertia

· Inertia is the tendency of an object to resist a change in motion.
· An object at rest will remain at rest until some force causes it to move.

· A moving object will keep moving unless some force causes it to stop.

Mass:  The Measure of Inertia

· An object with greater mass has greater inertia.  

· A bowling ball will be harder to move or harder to stop moving than a soccer ball because the bowling ball has more mass – therefore greater inertia.

· An empty shopping cart has less mass than a shopping cart full of potatoes.  This means that the empty shopping cart has less inertia and will be easier to start and stop pushing.
MATTER


       MASS






VOLUME

(amount of matter in an object)


(how much 3-D space an object takes up)









LIQUIDS


SOLIDS







milliliter (mL)








liter (L)


Student Notes





Student Notes





Same sized brick and sponge (p. 8)





Both have the same volume.





Brick has more mass (& therefore weighs more).
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Mass does NOT change





Weight DOES change – depends on where in universe





Irregular Shape





Water displacement – change “mL” to “cm3” for solid
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