Name: __________________________________ Date: _____________ Period:_____________

Newton’s Laws Mini Labs

You will complete at least 8 of these activities; and at least 1 from each of the Laws. 

Teacher should check activities as they are completed.
Newton’s 1st Law: ______________________________________________________________

____________________________________________________________________________________________________________________________________________________________

( Spin the Cup

( Coin Tricks (2)

( Wacky Washers

( Buckle Up! Inertia during a car crash

Newton’s 2nd Law: _____________________________________________________________

____________________________________________________________________________________________________________________________________________________________

( Towing a Truck
( Newton’s Race
( Measuring Force with Rubber Bands
Newton’s 3rd Law: _____________________________________________________________

____________________________________________________________________________________________________________________________________________________________

( Rocket Balloons (maybe)??
( Water Whirl
( Newton’s Cradle: Conservation of Momentum
The Man: 

( Getting to know Newton
Spin the Cup: Newton’s 1st Law
Background Information: Newton was one of the first people to think that moving objects do not need a constant force pushing or pulling them. This was a radical idea in the late 1600’s because until Newton, people thought that a moving object had something pulling it along and that an object stopped only when that pulling force went away. 

Newton’s idea was that a moving object would keep moving as long as a force did not change its speed or direction. By the same thinking, he suggested that a stationary object would not start moving unless a force acted on it. You could think of inertia as a kind of “sluggishness.” You will see the effects of inertia in this lab.

Use your book to define inertia: _______________________________________________

__________________________________________________________________________

Problem: To determine the effects of __________________.

Materials: Cup, water, oil, food coloring

Procedure:

1) Fill a cup half way with water.

2) Carefully pour oil into the cup. ONLY pour enough oil as to barely cover the surface of the water.

3) Position a few drops of food coloring away from each other onto the oil.

4) With the cup sitting on a flat surface, hold the rim of the cup from above. Quickly spin the cup and carefully observe what happens.

Conclusion:

1) Did the drops of food coloring change position relative to each other? _____________

This is inertia in action. The cup moves because you exert a force on it. However, did you exert a force on the liquid? _______________ Because the friction between the cup and the liquid is _______________ (high/low), the cup moves and slides past the liquid. If you noticed the liquid slowly move, after the cup and stopped moving, this is the initial friction between the cup and liquid that go the liquid to move a little.

2) What force acted on the drops of food coloring? _________________________________

3) How did the force affect the movement of the cup compared to the movement of the liquid? ______________________________________________________________

Coin Tricks: Newton’s 1st Law of Motion
[image: image1.wmf]Part 1: Coin into the Glass

Purpose: To introduce Newton’s first law of motion.

Materials: class or cup, index card, coins

Procedure: 
1) Place the index car over the top of the glass, which should be right side up on the table. Set a coin in the center of the card.

2) Predict what you think will happen to the coin if you slowly move the card away from the glass ________________________________________

3) Move the card slowly away from the glass and observe what happens to the coin.

4) Now Predict what will happen to the coin if you move the index card away really quickly. _____________________________________________

5) To reduce the force of friction between the coin and the card, flick the card away from the glass very quickly and observe.

6) Repeat the steps above with another coin.

Data: What happened to the coin when the card was flicked away from the glass really quickly? __________________________________________________

Conclusion:

1) What force was keeping the coin on the card when the card was moved away quickly? ______________________________________________________

2) Why did the coin act differently when the card was flicked away quickly? ________________________________________________________

3) Explain how this demonstration relates to Newton’s 1st _________________

____________________________________________________________________________________________________________________

Part 2: Tricky Inertia

[image: image2.wmf]Purpose: To observe Newton’s 1st Law of Motion.

Background Information: Without inertia, this would not

be possible!!

Procedure: 

1) Balance a clothespin upright like in the picture. You

might have to hold the clothespin in place.

2) Balance a small card on top of the clothespin and place a coin on top.

3) Try to pull the card out steady and quickly enough to leave the coin resting on top of the clothespin. You might have to try a few times.

[image: image3.wmf]4) Now try to do the same trick on the tip of your finger.

Analysis:

1) Explain how the first law of motion, or inertia, “allows” 

the coin to remain in place after the card is ripped away.

__________________________________________

__________________________________________

___________________________________________________________

2) ( How does this activity relate to the “pull the tablecloth” trick used by magicians? _____________________________________________________

____________________________________________________________

Wacky Washers (or dominos)


Purpose: To observe Newton’s 1st Law of Motion.

Background Information: Write Newton’s 1st Law in your own words: ______________

_________________________________________________________________________

Materials: 10 washers or dominos, 

Procedure:

1) Stack 5 or 6 washers/dominos on top of each other to form a tower. Place the stack on your table or the floor where there is a nice smooth surface.

2) Aim extra washer at the bottom of the stack.

3) Give it a good flick and observe what happens. 

4) Repeat for a stack of 2 and 3 washers. Each time aiming the extra stack at the tower.

Data

	Number of Washers Flicked into Stack
	Observation

	1
	

	2
	

	3
	


Explain Your Observations in terms of Newton’s 1st Law: ___________________________

_________________________________________________________________________

_________________________________________________________________________

Buckle Up! Inertia During a Car Crash

The law of inertia, Isaac Newton’s First Law of Motion, states that an object tends to stay at rest or in remain in straight-line motion if no outside force acts upon that object. It can also be described as the

resistance of any object to change in its motion. Inertia is seen everyday and most commonly recognized while riding in a car.

Purpose: To examine Newton’s 1st Law through a fake car crash. 

Materials: blue cars, crash test dummy, ramp, textbooks, rubber bands

Procedure: 

1) Build a ramp using wooden board and textbooks.

2) Position a stationary textbook a couple car lengths away from the bottom of the ramp to act as a barrier.

3) Put crash test dummy in the car. Place car at the top of the ramp and let the car race down.

4) What happened to the dummy when the car hit the barrier? _____________________

________________________________________________________________

5) Try a second run. Only this time, secure the crash test dummy into the car with rubber bands. This will act as a seat belt. What happened to the dummy this time? ____________

________________________________________________________________

6) Test several different ramp slopes to see how far the crash test dummy will travel unbuckled when it hits the barrier.

Conclusion:

· 1) When the car stopped what happened to the action figure? Why?_________________

· ______________________________________________________________

· 2) Did the rubber bands hold the dummy in place? ___________________________


3) Describe the forces acting on the car and the dummy during the crash. ____________


______________________________________________________________


______________________________________________________________


4) (How did the different slopes affect the distance the action figure was thrown? Which 


crash had more force? _______________________________________________


______________________________________________________________________________________________________________________________

Towing a Truck: Newton’s 2nd Law

Background: Newton’s 2nd Law states that if you exert a constant force on an object it will accelerate or decelerate. 

Purpose: To observe force and acceleration.

Hypothesis: What will happen when force is applied to the truck? ___________________

__________________________________________________________________________________

Materials: lead weights, 5 N spring scale, toy truck, 2 m string

Procedure: (should be done in the hall with lots of room)
1) Tie string onto truck and hook spring scale to string. 

2) Pull the truck along carefully. Try to do this with a constant force. The spring scale should move when a force is applied to it. Try to keep a constant force on the spring scale by reading the sale.

3) Record the force that it takes to pull the truck.  As you pull the truck at a constant force, what do you notice the truck is doing? What has happened to your speed as you keep pulling the truck? This is a demonstration that constant force results in ________________________. 

4) Add an additional weight to the bed of the truck and repeat this experiment. Record data in table.

5) Is there a difference in the force

needed to get the truck to move? ___________

_____________________________________________

_____________________________________________

6) Stop pulling. What happens to the speed? 

__________________________________

7) What force is acting on the 

truck when it slows down? 

________________________

	Lead Weights
	Applied Force

	
	

	
	

	
	

	
	


Conclusion:

Was the hypothesis supported? ____________________________________________________

__________________________________________________________________________________

Based on the lab, what is the relationship between force and acceleration. As force increases, what happens to acceleration? _________________________________________

__________________________________________________________________________________

Newton’s Race: 2nd Law of Motion

Mass and Force

Background: Write Newton’s 2nd Law of Motion- ____________________________________

____________________________________________________________________________________________________________________________________________________________________

Procedure:

1) Set up a ramp using a board and 2-3 books. Place one end of the ramp on the books and the other end on the floor. Keep the ramp in place once it is set up.

2) Place the vehicle at the top of the ramp and let it roll down the ramp. Use a meter stick to measure how far the car rolled from the bottom of the ramp.

3) Repeat steps above for trials 2 and 3. Record data.

4) Add 5 washers to the vehicle and repeat the process from Step 2. Record data in table. Tape washers in place if needed to make sure they stay on the car.

5) Repeat steps above for ten washers. Record all data in table.

Data:
	# of washers

or mass
	Distance (m)

Trial 1
	Distance (m)

Trial 2
	Distance (m)

Trial 3
	Average Distance

	0 or _______
	
	
	
	

	5 or ______
	
	
	
	

	10 or _____
	
	
	
	


How does increasing mass affect the force of the objects in motion (the distance the vehicle rolls)? Explain answer with data. ________________________________________________

__________________________________________________________________________

What would happen is you added 15 washers? Predict how the car would roll. ____________

__________________________________________________________________________

Explain the results of the experiment in terms of Newton’s 2nd Law. ____________________

__________________________________________________________________________

Measuring Force with Rubber Bands

Background: Forces are pushes and pulls that are happening all the time. You cannot see forces, but you can see their effects. Sometimes the effects are dramatic, and sometimes they are not noticeable. Think about all the forces you experience everyday; when you open drawers, when your full backpack pulls down on your shoulders… Name some forces you experience everyday. ________________________________________________________

__________________________________________________________________________Forces are measured with a force meter, or spring scale. In this lab, force will be measured with rubber bands.

Problem: To use rubber bands to measure force.

Materials: cup, 4 rubber bands, string, marbles, ruler

Procedure:

1) Attach four rubber bands to make a chain. Attach the chain to the cup as shown.

2) Put the cup on a level surface like the table or counter. Pull on the chain and straighten out the rubber band chain without stretching them yet. Put the “0” end of the ruler at the end of the rubber chain. Mark where the cup and ruler are with tape.

3) Now pull rubber band chain until the cup moves. Record how far the rubber band chain stretched in order to move the cup. This is a measure of the force required to move the cup.

4) Put the cup back to original position. Put 5 marbles in the cup. Pull the chain to move the cup. Record the length of the chain (force) needed to pull the cup with 5 marbles.

5) Repeat steps for 10 and 15 marbles.

Data: Force and Motion

	Number of Marbles
	Length of Stretch (cm)
	Additional Observation

	0
	
	

	10
	
	

	20
	
	


Conclusion:

1) Did the rubber band chain stretch more or less when more marbles were added to the cup? ___________________________________________________________________

2) If the rubber band chain needed to be stretched more, does that mean a lesser or greater force? ________________________________________________________

3) Rank how much force would be needed to move the following items. Give a 1 to the item needing the least force, and a 5 to the item needing the most force.

	Item
	Rank of Force Needed to Move Item

	Stack of books
	

	Bottle of water
	

	Skateboard
	

	Chair on a rug
	

	Person sitting in a chair
	


Rocket Balloons: Newton’s 3rd Law

Background: Newton’s 3rd law is about “equal and opposite forces.” Write Newton’s 3rd Law here: _________________________________________________________________

__________________________________________________________________________

Rockets use Newton’s 3rd law to make them lift off the ground and escape earth’s gravity. Newton’s 3rd law states that for every action there is an equal and opposite reaction. The action is the jet of gasses escaping from the rocket engines. 

What is the reaction?________________________________________________________

Materials:

Balloon, 3-4 m string, drinking straw, 

sticky tape, scissors, index cards, 

2 chairs or ring stands

Procedure:

1) Thread the string through the straw. 

2) Attach the string between two chairs or ring stands. 

Try to make sure the chairs or stands are level.

3) Blow up the balloon and hold it closed so no air escapes, but DO NOT tie it shut.

4) Attach the balloon to the straw with a piece of tape.

5) Move the balloon to one end of the string and let it go. Observe what happens.

6) Use the index cards to make the balloon a nose or fins.

7) Repeat the steps above to see how the modified balloon flies. Make sure the same person blows up the balloon so you aren’t sharing germs.

8) Throw balloon away when you are done.

Conclusion:

1) On the drawing of the balloon up above, label the action and reaction forces when the balloon is moving. 

2) Explain what happened when the balloon was released. ______________________
_______________________________________________________________________
3) Did adding the nose or wings to the balloon change it’s motion? Explain what you did and what difference it made. ________________________________________
_______________________________________________________________________

_______________________________________________________________________

( Water Whirl:

 Newton’s 3rd Law

Purpose: To demonstrate Newton’s 3rd Law of motion.

Procedure: 

1) use one of the already prepared empty soda cans for this lab. The can should have holes along the bottom.

2) Attach a string to the tab on the top of the can.
3) Over a sink, fill the can with water.
4) Pull up on the string to raise the can up while still over the sink.
5) Observe what happens. 
Conclusion:

1. As the water goes out of the can, what happens to the can?__________________

__________________________________________________________________________________

2. Identify the action and reaction in this experiment. _________________________

__________________________________________________________________________________

3. When A person presses on the gas of a car, what happens to the car? ____________________________ So what Is the action and Reaction? ________________

__________________________________________________________________________________

4. Can you think of another activity in daily life that relates to Newton’s 3rd Law. Explain what the action and reaction is of this activity. _________________

__________________________________________________________________________________

Newton’s Cradle: Newton’s 3rd Law

and

Conservation of Momentum

Newton’s Cradle is a clever device that not only demonstrates a pendulum, but also shows the Laws of Conservation of Momentum and Energy. Newton’s cradle is used as a toy to amuse people. It was invented in 1967 by English actor Simon Prebble and named in honor of Sir Isaac Newton because it demonstrates Newton’s laws. 

-What does the cradle look like? Draw it below. When one ball is raised, potential energy is present. 

When the ball is released, it turns into kinetic energy. The energy and momentum from that ball is then transmitted, or passed on, to the other balls. The ball on the end should repel out at the same speed as the one released in the beginning.

Procedure:

1) Raise one ball up on the cradle and release it. Record results.

2) Repeat for two, three, and four balls.

Do you notice that the balls start to slow down and bounce less until they stop? This is because some of the energy is absorbed from friction between the balls.

	Number of Balls Released
	Number of Balls Propelled

	
	

	
	

	
	

	
	


What would happen if each ball was held by only one wire?

a) The wire would break

b) The balls might move in various directions

c) The name of the toy would have to change

Why don’t the balls bounce forever?

a) energy loss due to friction and absorption

b) they do if you swing it hard enough

c) energy is lost due to Conservation of Momentum

Getting to know Newton
Read the Newton blow up head to answer the questions about 

Newton, the man.

1. Some think the story about Newton and the Apple was made

up. Who actually wrote the story? _______________________

2. How old was Newton when he died? ___________________

3. Newton said, “If I have been able to see further, it was only because I stood on the shoulders of ___________________.”

What do you think he meant by this? _____________________

___________________________________________________

__________________________________________________________________________________

4. Newton was the first to make a reflecting _____________________ using his knowledge of optics.

5. When did Newton publish his laws? _________________________

6. What else did Newton publish? _______________________________________________________

7. In 1665 and 1666, Newton developed his fluxional method, which is known as what math class at MTA? _________________________________ 

How did he ever have time to do this? ___________________________________________________

8. What holiday was Newton born on? ___________________________________________________

9. Newton was the first scientist to be given a state ________________________. 

10. Newton was buried in a place in England where people of great honor are buried. Many famous kings, queens (like Queen Elizabeth) and other famous people like William Shakespeare were buried there. Newton was the 1st scientist. What place is this? __________________________________________________________________________________
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How does this activity related to Newton’s 3rd Law? For example, what is the action and reaction in this toy? _____________________________________


____________________________________________________________________________________ 
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