Newton's First Law Lab

Day 1: Show the Hewitt Conceptual Physics Video, Newton's First Law. Have students answer questions that go with video.

Newton's Laws Video with Paul Hewitt
Name___________________________  Period___

1. Is a force required to keep something moving?

2. What did they used to think kept a cannonball in flight?

3. Who actually discovered Newton's First Law?

4. State Newton's First Law in your own words.

5. How are inertia and weight different?

6. What does inertia mean in Italian?

7. Why does a Cadillac have a smoother ride than a VW?

8. Are you taller at the beginning or the end of the day? Why?

9. Why did Harry lose his job?

Day 2: Do Newton's First Law lab. Set up the 11 stations described below. Have students explore as many stations as they can in any order. They write a description and sketch each station they do.  Then they try and explain what is happening using Newton's First Law.

1. Students stand on a bathroom scale and find their weight. Then they stand on 2 scales and compare the total of each scale reading to their weight as they lean to the left and right.

2. Students crash a car with a teddy bear and observe the results with and without seatbelts. They rear end Teddy's car with another car and observe the results.

3. Students shake a 5 kg mass vertically and horizontally and describe the difference. What if they were on the space station?

4. Students pull toilet paper quickly off a roll and slowly. Why does it break only when pulled quickly?

5. Students place a 1 kg and a 0.5 kg mass at various locations on a board suspended from 2 Newton scales. What happens to the scale readings? What happens to their total?

6. Students place a wire hanger bent into a M shape that has clay balls on the end (see video) on their heads. What happens when they spin?

7. Students place a very large mass (I use a 14 kg section of Bart track!) on their chest. Another student hits it with a sledgehammer. You also can place your fingers under it and hit it yourself (don't let someone else hit it).

8. Students pull a tablecloth from under a place setting of unbreakable dishes. Does adding potatoes or onions make it easier?

9. Students place a playing card on their index finger and a coin on top of the card. Can they flick the card out and leave the coin on their finger? Which is easier, a nickel or a dime?

10. Students observe an object that moves at constant velocity after being pushed. Dry ice, KickDis (from Estes), Pasco cart on slightly sloping track, and air track gliders all work. Set up a computer to measure the velocity Vs time graph.

11. Students place a cross-stitch hoop (or anything similar) vertically on a flask. They place a coin on top and try to pull the hoop so that the coin falls in the flask. (put something soft in the bottom or the glass breaks.

12. Have a wagon with a ball in it. The students that pull the wagon are asked to describe the resulting motion of the ball. This recreates an experience Richard Feynman had as a small boy. He first noticed the ball goes to the back of the wagon. Then he looked from the side and noticed that the ball actually goes forward, just at a slower speed than the wagon. When you stop the wagon, the ball continues to roll forward.

Day 3: Discuss Newton's First Law as described in the Conceptual Physics chapter and the Instructor's Guide (www.aw.com for an examination copy) Go over the lab stations and discuss student explanations and give your own. A clicker-ready ppt called Newton1 can be found here:
http://www.lghs.net/apps/classes/show_class.jsp?classREC_ID=492811
