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The Basics:

Newton’s first law of motion states that an object in motion will remain in motion (with constant ________ and __________), and an object at rest will remain at rest, unless acted upon by an unbalanced force.  

This means that if an object is moving with constant velocity OR at rest, the forces acting on the object are _____________________.  That is to say that the sum of the forces acting on the object is _________.

Conversely, if an object is accelerating, then the forces acting on an object are NOT _________________.  That is to say,  the sum of the forces acting on the accelerating object do NOT add up to ____________.
Newton’s second law of motion is best expressed as an equation relating the net force acting on an object, the object’s mass, and acceleration.  This equation is ___________.  The acceleration is always in the same _________________ as the net force.  If the net force on an object is opposite the direction of motion, the object __________________, and if the net force on an object is in the same direction as its motion, the object ___________________.
Newton’s third law of motion states that for each action, there is an equal but opposite __________ - which means, anytime there is a force exerted by object A on object B, object B exerts an equal but opposite force back on A.

Answer the Following with Increase, Decrease or Not Change:  

Based on Newton’s second law, if you increase the force acting on an object, you will ____________________ the acceleration of the object.  Based on Newton’s second law, if you increase the mass of an object, for a given net force, you will ___________________ the acceleration of the object.  

If you increase the normal force between two surfaces moving across each other, you will __________________ the kinetic friction between the two surfaces.  If you add some WD-40 (a lubricant) to the contact points between two surfaces, you will _____________________ the kinetic friction between the two surfaces.  
If you increase the mass of an object, you will _________________________ the force of gravitational attraction on the object.  If you increase the mass of an object, you will ______________________ it’s free-fall acceleration. 

Equations: Write the equations for each of the following, AND identify ALL the variables in the equations:

Newton’s Second Law
  



Gravitational Force (Weight) 
Applications: Given the following free-body diagrams for the box shown, solve for the unknown forces based on the scenarios provided:

	Scenario
	(F

Net Force 
	Calculate Unknowns 
	Acceleration (m/s2)
	Speeding Up,

Slowing Down, 

Constant Velocity?

	30-kg crate moving right.  
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	Forces D and E:
	5 m/s2, right
	

	10-kg crate moving left.  
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	60 N, right
	Forces F, G, and H:
	
	

	A toy with a parachute  
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	Calculate mass of object:
	
	


Applications:  Solve the following on a SEPARATE SHEET OF PAPER:
1. Two forces F1 and F2 act on the block shown.  The mass of the block is 10.0 kg. 
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(a) Draw the free-body diagram for the block.

(b) Calculate the weight on the block.

(c) Calculate the net force ((F) on the block.

(d) Calculate the acceleration of the block.

2. Two forces act on the object which has a mass of 5.0 kg, as shown.  
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(a) Draw the free-body diagram for the object.

(b) Calculate the weight on the object.

(c) Calculate the net force ((F) on the object.

(d) Calculate the acceleration of the object.
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3. A mass (m = 2.5 kg) is dropped from the third floor.  It has a parachute that provides a force of air resistance of 15.0 N up.  

(a) Draw the free-body diagram for the mass.

(b) Calculate the weight on the mass.

(c) Calculate the net force ((F) on the mass.

(d) Calculate the acceleration of the mass.


4. Einstein rides up in an elevator (total mass = 150 kg) supported by a cable that provides an upward tension force FT = 750 N.  

(a) Calculate the weight of the elevator and Einstein.

(b) What is the net force ((F) on the elevator?
(c) What is the acceleration of the elevator?
(d) Is the elevator slowing down, or speeding up?  How can you tell?
FT
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