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Honors Physics – Gravitation and the Inverse Square Law Relationship
Purpose: To use the inverse-square law for light to determine the EXPONENT needed to verify Newton’s Law of Gravitation.

Materials:  Pasco track, cart, light bulb, Lab Pro, light sensor, motion detector, logger pro

Pre-lab:

1. What “physical entity” causes us to have WEIGHT?

2. Do we necessarily need this entity to have WEIGHT?

3. Based on your answers above what is the minimum number of masses needed for WEIGHT to exist?

4. What is the proportionality between the WEIGHT or FORCE DUE TO GRAVITY and the masses? Write and show.

5. How would your FORCE DUE TO GRAVITY change if you moved away from the entity mentioned in #1 a certain displacement, “r” ?

6. What kind of relationship would this be? Write and show. 

7. When making an equation, what must you add?

8. The answer mentioned above is , G , G = 6.67 x 10-11 Nm2/kg2 . Write the COMPLETE “possible” EQUATION for Newton’s Law of Gravitation below.
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The QUESTION is …..DOES “r” have an exponent or not:

Light Intensity, I, will be used instead of acceleration!
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1. Assemble the equipment as shown above.
2. The light bulb rests on top of a moving cart on a track. At the end of the track are TWO sensors: A motion detector ( SONIC 1) and a light sensor (Channel 1).

3. Open up Logger Pro. You should see 3 graphs. Delete the last 2 by RIGHT clicking on them.

4. Right Click on the x axis label of the FIRST GRAPH and change the x-axis label to position. This will give you a LIGHT INTENSITY versus POSITION graph.

5. Click on the greatest # value on the x- axis and change this # to 1.5.
6. Place the cart 15 cm in front of the motion detector.

7. Click the “Green Button” to collect data.
8. Slowly move the cart backwards at a constant speed until you reach the end of the track.

9. Allow the detector to stop. 

10. Once the graph has been made sketch what it looks like below:
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11. Click on the EXAMINE button at the top of the page as shown. 

12. Measure and record both the INTENSITY and POSITION for TWO points on the graph.

Intensity 1 = _________________
Position 1 = _________________

Intensity 2 = _________________
Position 2 = _________________
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Using the model we defined, calculate the RATIO of the Intensities and the RATIO of the displacements and insert them into the model below

(______________)
[image: image5.wmf]»

(_______________)n   Is “n” equal to ONE? __________
So let’s see if n = 2!  If you take the RIGHT SIDE of the model above and SQUARE THAT VALUE it should be EQUAL to the LEFT SIDE. 

Calculate a % difference between the SQUARE of the RIGHT SIDE and your calculated ratio of the LEFT SIDE.

Could you conclude that n = 2 ? If so, what would actual equation Newton’s Law of Gravitation look like?
� EMBED Equation.3  ���





� EMBED Equation.3  ���
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