Speeding around the Sun
Problem #1: How does a planet’s distance from the Sun affect the amount of gravitational pull?

Independent Variable:

Dependent Variable:

Controlled Variables:

Hypothesis: 

Materials: 

String 1.5 m

One- hole rubber stopper

Stopwatch

Meter Stick
Goggles

Procedures:

1. Pull the string so the stopper is 40 cm away from where your hand will be holding the sting.

2. Hold your hand above your head. Practice keeping the stopper moving at a constant speed. The circle represents the planet’s orbit.
CAUTION: STAND AWAY FROM OTHER STUDENTS. MAKE SURE THE SWINGING STOPPER WILL NOT HIT STUDENTS OR OBJECTS. DO NOT LET GO OF THE STRING.
3. Swing the stopper just fast enough to keep the stopper moving.

4. Have your partner time how long it takes for the stopper to make 10 revolutions (or ten complete circles around your head). Record this number in the data table for trial #1.
5. Repeat steps 3-4 two more times. Record your results as trial 2 and 3. 

6. Calculate the mean for the 40 cm distance.

7. Pull the stopper out 60 from your hand. Repeat steps 3-6 for this distance.

8. Pull the stopper out 80 cm and repeat steps 3-6.

Data Table: Time it Takes to Complete 10 Revolutions for Varying String Lengths (Distances)
	Distance (cm)
	Trial #1
	Trial #2
	Trial #3
	Mean

	40 cm
	
	
	
	

	60 cm
	
	
	
	

	80 cm
	
	
	
	


Problem #2: How does a planet’s mass affect the amount of gravitational pull?

Independent Variable:

Dependent Variable:

Controlled Variables:

Materials: 

String 1.5 m

One- hole rubber stopper

Stopwatch

Meter Stick

Goggles

Complete the same procedures as above except this time keep the string length for all the masses at 60 cm and use three different rubber stoppers that have three different masses. Be sure to use the electronic scale and record the masses.

Data Table: Time it Takes to Complete 10 Revolutions for Varying Masses

	Mass (g)
	Trial #1
	Trial #2
	Trial #3
	Mean

	  g
	
	
	
	

	g
	
	
	
	

	g
	
	
	
	


Analyze and Conclude:

1. Identify the object in your model that represented the Sun.
2. Identify the object in your model that represented a planet.
3. Identify the force that the pull on the string represented.

4. Explain how the string length or distance the rubber stopper was away from your hand affected the time to took to revolve 10 times. 
5. Explain how this idea would apply to the sun and the planets that orbit it.
6. Identify the length of string (40 cm, 60 cm, or 80 cm) that was the hardest to get the rubber stopper moving above your head. Explain your reasoning.
7.  Identify which rubber stopper, based on mass, was the hardest to get moving above your head. Explain your reasoning.

8. Make a conclusion statement about how the distance between two objects affects the force of gravity.
9. Make a conclusion statement about how mass affects an object’s force of gravity.

10. Predict what would happen if you let go of the string while you were spinning it.

11. Summarize how inertia and the force of gravity work together to create the predictable motion of revolution. 
12. Predict which planet’s revolution would be easier to change, Jupiter or Neptune. Explain.

Name:


Core:








