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Day 1

· Begin with Newton’s Laws of motion
1.  (Inertia)  An object at rest tends to stay at rest, an object in motion tends to stay in motion, in a straight line at a constant velocity, unless or until acted upon by an outside force.

2. Fnet = F1 + F2 + F3 + F4….

      Fnet = ma

3. For every action there is an equal and opposite reaction.

· Define Inertia -  An object’s tendency to resist a change in its state of motion

· As mass increases Inertia increases do example of moving stapler or coffee cup vs moving a desk with someone sitting in it.


Fore as a vector, components, demos w/IP
Day 2

· Discussion of Weight



Weight is a force.



Weight is measured in Newtons (N).  By multiplying mass * gravity



W = mg


Weight is defined as the amount of force an object exerts on the ground and the amount of force the ground exerts on the object

· Net Force examples with IP
· A force of 1N is the force required to accelerate a 1 kg mass at 1 m/s^2

· You can have a net force of zero in 2 cases:

a. When an object is at rest

b. When an object is moving with constant velocity


-  If two or more forces are acting on an object you add the force vectors if they are in the same direction or subtract them if they are in opposite directions.

· Net Force Wksht.  


HOMEWORK:  PG>  138 # 1-5

Day 3

· Review Homework

· Discussion of component method with net force 

· Q:  What if the forces acting on an object are not perfectly in a straight line what if they act at angles?

· How can we determine what the net Force will be?

· We will use components of Forces.

· Fx = F cos θ

· Fy = F sin θ\
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When solving for the force that accelerates the object we want to use the force that is in the direction of the motion.  If the object is traveling along the ground we would want to use the force in the x direction.  If the object is traveling vertically we will want to use the force in the y direction

Example:  An object is being pulled with a force of 10 N at an angle of 35 degrees.  If the mass of the object is 3kg and the object is sliding along the ground, what is the acceleration of the mass.

Answer:  a = 2.73m/s^2

What if you have more than one force – MAKE A TABLE !!!
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Add the forces in the x and the y to make a right triangle the angle can be obtained by :


Tanθ = y/x

· Wksht  Forces at an angle

HOMEWORK:  PG 133 # 1-3

Day 4
· VIDEO NEWTON”S LIFE
Day 5

· Quiz Inertia and Newton’s Law’s
Day 6

· Free – Body 



Object on a horizontal surface



Object on an incline



Discussion of Normal Force



Atwood Setup



Horizontal / Vertical Setup

Show derivation of each for acceleration 

Day 7

· Atwood Lab



Students will set up the atwood lab as shown below



Calculate theoretical acc

Experimental acc.  Using pasco

Experimental acc.  Using IP
Day 8

· Complete Atwood Lab if necessary 
· Begin Horizontal/ Vertical Lab Design

· Students will use the PASCO smart pulley, wooden block, mass hanger, and mass sets.

· Ask students to design a lab that will measure the acceleration of the system.

· TEACHING POINTS:  Only add mass to the mass hanger not the wooden block.  If you add mass to the wooden block your results will be extremely erratic.  

· Purpose, Theory, Procedure, Data Table, Calculations, Conclusion

· In the conclusion the students should answer if the % Error decreased as you added weight to the mass hanger.  

· Must include a calculation for a theoretical acceleration and at least two % Error calculations

Day 9

· Equilibrium Discussion

· 1st Law of Equilibrium states:  The sum of all forces must equal zero.

· The sum of the forces in the y-dir. = 0

· The sum of the forces in the x-dir. = 0

· When we speak of  an object in equilibrium we will assume it is motionless.

· Two distinct problems we will look at:

1. Putting an object in equilibrium

2. Finding the forces that are holding an object in equilibrium (sign problem)

· When putting an object in equilibrium we are looking to solve for what is called the equilibrant force: ( the force that places an object in equilibrium)

· Example:  if one force acts on an object with 10N to the right, the equilibrant would be 10N to the left.  Not so easy however when you look at an object with multiple forces acting on it at different angles.
Example:  3 forces act on an object F1, F2, F3  to solve for the equilibrant we will take the opposite of the net force in the x and y direction for those three forces.

· Set up a table of x and y components of each of the three forces

· Add the x’s and y’s.  

· If we want the equilibrant force take the opposite of the x and y

· Do more examples to make sure using 4 forces etc.

Sign Problem ( with academics do equal angles which results in equal tensions on the cords)

If I have a sign that has a mass of 10kg what is the tension of the ropes if they are separated by an angle of 100 degrees?

When applying the equilibrium to the sign problem we must look just at the x and y directions:

X - direction

F1x = F2x

Y – direction

MG = F1y + F2y

Examples involving IP
Day 10

· Force classwork
Day 11&12

· Interactive Physics Sims
· Review any problems students wish to look at further

Day 13

Begin complex machines unit.  Use IP as check for understanding

Day 14 
Continue machines unit, end with complex problem! 
Day 15

Machines CW

Day 16

Check/ go over machines CW/ Review for test
Day 17

Test unit 5 Force, 




Unit 5


Newton’s Laws of Motion








Unit 5 Objectives – Students will be able to:





Explain the relationship between the motion of an object and the net external force acting on it


Determine the net external force on an object


Calculate the force required to bring an object into equilibrium


Explain how force affects the motion of an object


Distinguish between contact forces and field forces


Interpret and construct free-body diagrams


Describe the acceleration of an object in terms of its mass and the net external force acting on it


Predict the direction and magnitude of the acceleration caused by a known net external force


Identify action reaction pairs


Explain why action reaction pairs do not result in equilibrium


Explain the difference between mass and weight


Find the direction and magnitude of the normal force.


Describe air resistance as a form of friction


Use coefficients of friction to calculate frictional force


Use forces to describe static equilibrium, and the two laws of Equilibrium





Unit 5 Standards Addressed:





3.2.10 A,B


3.2.12 A,B,C,D


3.4.10 C


3.4.12 C


3.4.10 D








