
Forces and the Laws of Motion

HOLT MCDOUGAL PHYSICS

Discovery Lab – modified by Mrs. Waeschle 2015
Discovering Newton’s 1st Law
SAFETY
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· Perform this experiment in a clear area. Falling or dropped masses can cause serious injury.

· Tie back long hair, secure loose clothing, and remove loose jewelry to prevent their getting caught in moving or rotating parts.

PURPOSE
· Explore the factors that cause a change in the motion of an object.

HYPOTHESIS FOR PART 1 – Read the procedure for part 1 of the lab and make your hypothesis regarding the movement of the coin
MATERIALS
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 beaker
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 coin, such as a quarter
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 dynamics cart
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 human-figure toy or doll (50g mass)
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 index card
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 paper towels
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 rubber band
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  water

An object at rest- Part 1
Procedure

1. Carefully fill the beaker about half-full with water. Wipe the lip and the outside of the beaker with a paper towel.

2. Place an index card on top of the beaker so that the card covers the opening of the beaker. Place the quarter on top of the card.

3. Remove the index card by pulling it quickly away using TWO hands. Make sure you pull the card perfectly horizontally.  Perform several trials and record observations.
4. Put the coin back on top of the index card.  This time, pull the index card slowly.  Perform several trials and record your observations.

[image: image10.png]Index Card

Besker
of Wator




Data and Calculations – part 1
A. What happened to the coin when the card was pulled out from underneath quickly?  Record observations
B. What happened to the coin when the card was pulled out from underneath slowly?  Record observations

An object in motion- Part 2
Procedure

5. Choose a location where you can push a dynamics cart so that it rolls for a distance without hitting any obstacles or obstructing traffic and then hits a wall or other hard surface.

6. Place the 50g mass on the cart about 5cm from the end 

7. Place the cart about 0.5 m away from the wall. Push the cart and mass forward so that they run into the wall. DO NOT BREAK THE CART – USE SOME COMMON SENSE HERE! Observe what happens to the 50g mass when you push the cart and when the cart hits the wall.

8. Place the cart at the same starting place, about 0.5 m away from the wall. Return the 50g mass to the cart and use a rubber band to hold the mass securely in the cart.

9. Push the cart and 50g mass forward so that they run into the wall. Observe what happens to the 50g mass when the cart hits the wall.

10. When you are finished, return the cart to the table or storage place. Do not leave the cart on the floor.
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DATA AND CALCULATIONS –PART 2
C. What happened to the unsecured 50g mass when the cart was pushed and when it hit the wall?

D. What happened to the 50g mass secured with the rubber band when the cart was pushed and when it hit the wall?

LAB QUESTIONS

1. For part 1 – when the coin is sitting at rest on the index card, what two forces are acting on the card?  Make a diagram showing the force arrows.
2. For part 1 – what two forces are acting on the card as it falls?  Make a diagram showing the force arrows.

3. As the coin falls, these forces are unbalanced.  Which force is greater?  How do you know?

4. What is Newton’s 1st law of motion? (definition)
5. How is this law related to the coin experiment?
6. Look at your hypothesis regarding the coin’s movement, were you right?  Explain. 
7. Use Newton’s law to explain why the doll keeps moving even after the cart stops.

8. For Part 2 - How did the rubber band change the result of the experiment? Explain why this happened.

FINAL SUMMARY

Write one to two paragraphs with conclusions based on your observations.  Discuss concepts etc.  DO NOT just repeat the procedure to me!
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