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Honors Physics – Understanding Newton’s First Law and forces

Prelab:

1) If you are peddling on a bike on a flat road, and you suddenly take your feet off the peddles and stop peddling, will you eventually come to a stop? Explain!

2) If your rub your hands together, what do you produce?

3) Since we are trying to understand FORCES and HEAT is NOT A FORCE, we can say that the force between two sliding or rubbing objects is called?

4) If there wasn’t (your answer to # 3), what would happen to you and the bike?

5) Would you ever slow down in a vacuum (no air resistance)?

6) Would you ever speed up in a vacuum? (you are still on the bike with no feet on the pedals)

7) According to your answer to #6, what could you say about your acceleration?

8) What could you say about your speed?

9) If a bullet were shot in outer space, what would happen?

10) Can the bullet steer itself after it was shot?

11)  What could about the flight path of the bullet, considering your answer in #10

Part 1 – An object in motion remains in motion……..

Materials: CD, duct tape, film canister, balloon, push pin, craft blade, meterstick, 2 stopwatches
Procedure:

1) Make a small hole in the bottom of the film canister.

2) Tape the bottom of the film canister to the CD using duct tape. Make sure you make a good seal with the duct tape and that the small hole on the film canister is in the CENTER of the hole on the CD.

3) Place the lip of the balloon over the outside open edge of the film canister.

4) Placing your hand securely over the lip of the balloon and holding the film canister, turn over the CD and blow inside the small hole you made to inflate the balloon. You may have to use a craft blade to make the hole a little bit larger.

5) Twist the balloon at the base where it is on the film canister to prevent the air from leaking out.

6) Place hovercraft on the lab table and allow the balloon to untwist.

7) See if you can give it a couple of gentle taps to make it glide across the table.

8) Make adjustments if necessary (make hole larger!!!)

TIPS: The hovercraft will glide better when the balloon IS NOT completely inflated!

9) Place the hovercraft at one end of the lab table.

10) Have 2 lab members measure and record two different chosen displacements on the table. Make sure these chosen displacements are larger than 0.30 meters and that they are different values. Use tape to mark off these displacements. Use the picture below for reference.
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11) Give the hovercraft a gentle push.

12) Measure and record the time it takes for the hovercraft to slide between these chosen displacements AT THE SAME TIME.
	Lab member
	Displacement
	Time
	Average Speed

	1
	
	
	

	2
	
	
	


13) Calculate the average speed of the hovercraft.

If the hovercraft was floating on air, was there any friction technically speaking?

Therefore the speed of the hovercraft is supposed to be?

Did you get the same speed for each lab member, or was it relatively close enough?

Part II – An object at rest remains at rest……..

On the board is a hanging mass.

Mass is basically how much matter you have. Your mass is constant throughout the universe. YOU are still YOU even on the moon. Unless, of course, you met that weird queen from Alice and Wonderland and she decided to cut off your head. THEN, of course, your mass would go down.  The unit for mass in physics is the KILOGRAM.

Weight is how your MASS is affected by GRAVITY.

Thus to calculate your WEIGHT you multiply mass time 9.8

W=mg

NOTE: YOU DO NOT USE NEGATIVE 9.8 WHEN FINDING THE WEIGHT!!  Why?  Does your weight have a direction? Do you weight 125 pounds south?? I don’t think so. The unit for WEIGHT is the same as the unit for FORCE, which is the NEWTON.

Calculate the weight of 5.0-kg object __________

Calculate the mass of an object that weighs 6.6 N ___________

How much mass does the hanging object on the board have ( it is labeled on the object)?__________

What is it’s weight?___________

What direction does gravity always work?

When we are dealing with forces, it is often easy for us to visually represent these forces. We call this picture a FREE BODY DIAGRAM. It is simply a picture, which catalogs all the forces that act on an object. 
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This block has two forces acting on it

1) Force due to gravity, a.ka. the weight, a.k.a “mg” . We always draw the weight from the center STRAIGHT down.

2) Force of the table holding the block upward. We call this the FORCE NORMAL (Fn). The force normal is anytime you have an object that touches a flat surface. 

What is the angle between the surface and the force normal?
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Suppose we have a person pulling a 100 kg block by a rope

If the person wanted this block to move would he have to PUSH the rope or PULL the rope?

Would the block move at all if the person 






pushed the rope?

Anytime you have a rope or a chain or a string you have a force called TENSION(T).

Considering the above questions, we can make a statement concerning which way we should always draw our tension. 

Do we draw it AWAY from the object or TOWARDS the object?

If there was a FORCE OF FRICTION (Ff) on the block, which way would it act? To the right? To the left? Remember, friction always works against motion.

On the picture above DRAW and LABEL the TENSION(T), THE WEIGHT(mg), THE FORCE NORMAL(Fn), and FRICTION(Ff).

On the board is a covered piece of paper with the picture draw correctly. Go up and check your answer. Did you get it right?___________

Now it is time to try one on your own.

Look at the hanging object on the board.

Draw and label the FREE BODY DIAGRAM in the box below (It isn’t moving so there isn’t any friction AND it isn’t on a surface so there is NO force normal.)
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Go up and check your picture






Did you get it right?_____________






Did you notice I had a # next to my tensions?

If you have more than one of the same kind of force, you MUST # them.

The scales you see are called NEWTON scales, they measure forces in NEWTONS.

What does scale #1 read _____________

What does scale #2 read______________

What is the angle between Tension #1 and Tension #2 _________

What kind of triangle does Tension #1 and Tension #2 make? __________

FORCE is A VECTOR

Therefore if you have 2 forces that make the sides of a right triangle what can you find?

When you are making a triangle with two vectors, how must you draw them?

Given Tension #2, draw tension #1 so that it fits the rule we mentioned above.

Draw the RESULTANT in as well.






How can you find the resultant?

Show below how you can find the resultant mathematically?

What do you notice about the direction of the resultant and the direction of the weight?

Earlier you calculated the weight of the hanging object

What can you say about the resultant of the 2 tensions and the weight of the hanging object?



