Force, Acceleration, and Newton’s Laws
Name_________________________Block_____




SAVE THIS STUDY GUIDE!!
Forces

A force is a push or a pull.  Forces can come from direct contact between two objects, or from other sources such as magnets or gravity.    


Friction is a force which acts between objects moving relative to one another.  It always acts to slow something down, in the opposite direction of motion.  A few types of friction are sliding friction, rolling friction, air resistance (drag), and fluid friction.
Net Force

“Net” is the term for the final result after all positives and negatives are added.  When you have positive salary on your paycheck, and then taxes are subtracted, you are left with net pay.  The net force is usually what matters in motion problems.  


When there are forces in more than one direction, choose one direction to be positive and the other negative.  (whichever directions you like)  Then add the positive forces and subtract the negative forces to calculate the net force.
Balanced and Unbalanced Forces

When two forces are the same size (strength) but act in opposite directions, they are balanced, and they cancel each other out, adding to zero.


When two or more forces end up not canceling each other, they are called unbalanced forces, and these are what cause changes in motion.
Newton’s First Law: (The Law of Inertia)

An object at rest will ​​​​​​​​​​​​​​​​​​​​​​​​​_______________________, unless acted upon by an unbalanced ____________.

An object in motion will remain in motion, traveling in a straight line at constant ​​​​​​________________, unless acted upon by an unbalanced force.

In other words, objects don’t change their motion unless a force causes them to do so.

Inertia is the tendency to keep doing whatever you’re already doing.  The more mass something has, the more inertia it has.

Newton’s Second Law: 

The amount an object accelerates depends on its _________ and on the net ________ acting on it.

The bigger the force, the more it accelerates.  The bigger the mass, the less it accelerates.
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Force = mass • acceleration





Newton = kilogram • m/s2
Newton’s Third Law: 

An object can not push or pull another object without being pushed or pulled.  If A pushes B, B pushes A back, with exactly the same amount of force.  If C pulls D, D pulls C back with the same amount of force.  



“For every action there is an equal and opposite reaction.”




     
[force]
         

 [size]
   
[direction]
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1. Objects which are moving tend to keep moving because they have ________________.
2. On the diagram to the right , there is a 20-Newton force pulling right and a 7-Newton force pulling left.  The forces partially cancel each other out, but are not balanced. 


The net force equals __________________
3. On the box to the right, draw a vector (labeled arrow) to show a 30-Newton force pulling it right, 


and a 6-Newton force pulling it left.
      The Net Force on the box is ________, towards the _______.
4. Label the box with its mass, 8.0 kilograms.

5. If there are no other forces on the box, its acceleration will equal ___________.
6. Draw Mary and Bill, who are standing on frictionless roller skates, and are both facing right. (Mary is behind Bill).

7. Mary pushes forward on Bill’s back, with a force of 150 N.  The force exerted back on Mary’s hands will equal __________, and be towards the (direction) _________.
8. Bill has a mass of 75 kg.  Calculate his acceleration.

9. If Mary has a mass of 50kg, what is Mary’s acceleration?


Use the diagram below for questions 10-14.

	time (s)
	velocity (m/s)

	0
	

	1
	

	2
	

	3
	

	4
	


10. Someone is pushing the car to the right with a force of 1200 Newtons.  Draw a vector showing this force. (Do not draw the person, just the arrow and label!)
11. Draw another vector showing 400 N of friction pushing in the opposite direction.

12. Calculate the net force on the car.    NET FORCE  = ______________
13. If the car has a mass of 200 kilograms, calculate the acceleration of the car.

14. Assuming the car starts from rest at time zero, fill in the velocity table to the right.

� EMBED Equation.3  ���





units!





formula!





20 N





7 N
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