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NEWTON'S 2"° LAW OF MOTION

Newton's 2" Law of Motion: Acceleration depends on an
object's ___mass and all the forces ( net force)
acting upon the object.

Acceleration = Net force OR Force = mass x acceleration
Mass

The mass of an object is a measure of how much __matter__ it contains. We

often measure mass in __kilograms (kg)__and __grams___. Any object with
mass has __inertia

You are pulling your brother/sister in a wagon, and he or she loves it when you accelerate
quickly. Then your neighbor comes over and climbs into the wagon as well. Now you find
you cannot accelerate nearly as quickly as you did when it was just your brother/sister.
How is the wagon's acceleration related to the wagon's mass?

When the mass of the wagon increases, the acceleration decreases.
More force is required to accelerate the wagon.

If you push a 5 kg box across the room and your friend pushes a 10 kg box across the room
and you both use equal force, who will get to the other side of the room first? Why?

}(,,, You will get to the other side first because your box has
2l less mass and, therefore, will allow for greater
/ acceleration.


http://www.google.com/imgres?q=pulling+a+wagon&um=1&hl=en&sa=N&rls=com.microsoft:en-us&biw=1024&bih=566&tbm=isch&tbnid=HqFKKqw-vulHXM:&imgrefurl=http://www.thegoodsonfamily.com/2011/05/tilden-park-photo-shoot/&docid=CYy2dOJioUv90M&w=600&h=399&ei=Hk2MTrrULeLH0AHM0e3jBA&zoom=1&iact=rc&dur=0&page=15&tbnh=165&tbnw=213&start=112&ndsp=8&ved=1t:429,r:5,s:112&tx=57&ty=41
http://www.google.com/imgres?q=pulling+an+adult+in+a+wagon&um=1&hl=en&rls=com.microsoft:en-us&biw=1024&bih=566&tbm=isch&tbnid=LKeQhhWsbvfGeM:&imgrefurl=http://obenauerweb.com/08feb/&docid=BhviupFkbsUaAM&w=600&h=450&ei=kE2MTo3_Eqf30gH138DLBA&zoom=1&iact=rc&dur=0&page=3&tbnh=164&tbnw=220&start=16&ndsp=8&ved=1t:429,r:2,s:16&tx=20&ty=53

You push a 5 kg box across the room and your friend pushes a 5 kg box across the room.
You use more force than your friend (since you ate your Wheaties for breakfast). Who
will get to the other side of the room first? Why?

, )’-’? n You will get to the other side first. Even though the boxes
gl C

— > arethe same mass, you use greater force than your friend.
4

) Therefore, you will have a greater acceleration.
,

(you) 9

A heavier object requires a bigger force (push or pull) to
change its speed or its direction than a lighter object.

For example, it is much easier to push start a small car
:l ~ than a big truck.

The second part of this law also tells us that if you push or pull a
stationary object in a particular direction it will tfravel in that direction. If you

push or pull a moving object it will change its direction towards the direction of
the push or pull.

Summary of Newton's 2" Law of Motion:

Acceleration is produced when a force acts on an object's mass. The greater the
mass (of the object being accelerated), the greater the amount of force needed
(to accelerate the object).

| Practice using the formulas: |

An object with a mass of 15Kg is accelerating at 10m/s%. How much force was
applied to this object to get it to accelerate to 10m/s2.

Fret =m*a N = Newtons (the unit used when measuring FORCE)
= 15kg * 10 m/s? I .
= [150 kg*m/s?|or 150 N kg*m/s” = Newtons 9*m/s2 does not equal N

1kg = 1000 g 19 =.001kg

An object that is 2kg was pushed with 10N of force. What was the object's
acceleration?

A = Fne'f = 10 ” =
m 2Kg

What would be the object's acceleration if the mass of the object doubled, but the
force stayed the same?

A=Fpet - 10N = IP mass doubles AND you have not changed the amount of
“m 4kg force applied, then acceleration is cut in half.




