Newton’s Laws

Activity Summary: 
In this activity students will learn Newton’s laws through the use of experiments. They will learn the first law and second laws using a few simple objects, such as “Newton cars,” coins, and blocks. The third law will be examined through a series of questions. 

Subject: 

Science: Science as Inquiry, Newton’s Laws
Grade Level: 

Target Grade: 8th  

Upper Bound: 9th  

Lower Bound: 7th  
Time Required: One 50-minute class period

Activity Team/Group Size: 4-5

Reusable Activity Cost Per Group [in dollars]: $30

Expendable Activity Cost Per Group [in dollars]: $0
Activity Introduction / Motivation: 

Newton’s Laws of motion include some of the most fundamental ideas in physics. Countless other laws and formulas have been derived from these rudimentary laws. Newton’s laws explain why objects fall down, why planets travel around the sun, why objects move, and more. This activity will serve as an introduction for students with no prior knowledge of these laws of motion.
Materials List: 
· A wooden block

· A second wooden block (4 by 2 inches) and wheels that can be used to build a cart

· Screws (3 per cart)

· Rubber bands

· Coins (or some something else that can be used as weight)

· String

· Lighter or scissors

To build the cart, attach the wheels to the bottom of the 4x2 and the screws according to the diagram below:







The wooden block will be placed on top of the cart.

Activity Plan: 
Newton’s 1st Law:
1. On the table, set up an obstacle or barrier so that when the cart and wooden block together are pushed against the barrier, only the cart will stop. (The wooden block on top of the cart will fly off and the cart will stop.) 

2. Tell students to put the wooden block on top on the cart and then push it towards the obstacle. Then, ask them why the block on top of the cart continued to go forward even though the cart stopped. According to Newton’s first law, an object in motion will remain in constant motion until acted upon by another force. In this case, the cart and the block are traveling at a constant speed towards the obstacle. Once they hit the obstacle, the cart is stopped (or pushed back) because the obstacle has placed a force upon it. However, the obstacle did not place a force on the block on top. Therefore, the block will continue to move forward until gravity pulls it down towards the table.
Newton’s 2nd Law:

1. Loop a rubber band around the two crossed screws (see diagram above).
2. Loop a piece of string around both sides of the rubber band loop and then loop the string around the shaded screw

3. Place the weight up against the rubber band between the two screws. (If you are using a coin as your weight put it in a container, such as a film canister.)

4. Now pull the rubber bands back such that the weight acts as a hinge to keep the rubber band(s) stretched. (see diagram above)
5. Using a lighter or scissor, break the string and observe what happens to the cart. The force from the weight will cause the cart to move forward. Have the students try using different weights. More weights will cause a greater force on the cart because of F=ma.

Newton’s 3rd Law:

1. Explain to the students the details of Newton’s third law. (“For every action there is an equal and opposite reaction.”) This means that every force has an equal and opposite force associated with it.

2. Then ask students the following question: If a horse is pulling a cart and the cart pulls back with the same amount of force (if the two forces are equal), how does the horse move the cart forward?
3. Let students try to answer the above question before you explain the answer.

4. Once the students don’t have any further answers, tell them that the horse and the cart put an equal amount of force on each other, but the horse moves forward because of the ground! The horse pushes backwards on the ground, so the ground pushes forward with an equal force on the horse. If the horse can push back against the ground with a force greater than the cart's resisting force, then the horse will accelerate.
5. To give them another example, tell them to walk around the classroom. Why are they moving forward? What are their legs doing? Their legs are pushing back on the ground and the ground is pushing their legs forward with an equal amount of force.

6. Diagrams may be helpful in demonstrating this to students who have trouble understanding.

Assessment: 

The teacher may check to see if a student understands the material by asking students the following questions:
1. If you push a pencil across the floor, why it stops using forces. 
Answer: the pencil stops because the force put on the pencil is decreased by the opposite force put on it by the floor (friction)
2. Why does it take more effort to throw a rock the same distance as a pencil? 
Answer: Because in the equation F=ma, if the acceleration is the same and the mass increases, the force must increase.
3. Imagine you are riding a bike. Explain what makes you move forward. 
Answer: When you pedal, you cause the wheels to rotate. So the rotating wheels are pushing backwards on the ground, which in turn pushes the bike forward.
Learning Objectives: 

TEKS 8th Grade Science Objectives:

6.6 (A) Identify and describe changes to an object acted on by a force
Activity Scaling:  

___ If you want to shorten the activity because of time constraints, you can do all the activities as a demonstration instead of a hands-on activity.
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