Lab 11-1, 3 of 3

Lab 11-1   Constant Force, Changing Mass
Name____________________________


Hour_____

Newton’s Second Law of Motion states F = m · a.  In this experiment you will observe the relation that occurs when the mass of a cart is changed.  The relationship between acceleration and mass should become evident.  

Problem  
Can you find a relationship between acceleration and mass?

Materials


Meter stick


Crash car


Table pulley


String


2- 100g hook masses

2- 200g hook masses

Graph paper


Stop block


Stopwatch

Procedure

1. Fasten table pulley to edge of table.  Place the stop block parallel to table edge in front of pulley.


2. Set a meter stick perpendicular to the table edge.  Tie a loop in one end of the string and attach string and 100 g hook mass to the cart.  Note:  The mass should almost touch the ground when the cart hits the stop block.

3. Place 500 g of mass on the cart.  Perform practice runs from a distance of about 80 cm.  Make sure mass does not hit the floor.

4. Measure the amount of time it takes the cart to accelerate to the stop block. 

5. Repeat two more times and record.

6. Repeat steps 1-5 five times, removing 100g of mass each time.

7. Use the average time to calculate the acceleration.  Use the equation d=1/2at2  
Solve for a.  Reminder: Convert cm to m.
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Data

	Mass of Cart
	Trial 1
	Trial 2
	Trial 3
	Average Time (s)
	Acceleration (1/s2)

	C + 500
	
	
	
	
	

	C + 400
	
	
	
	
	

	C + 300
	
	
	
	
	

	C + 200
	
	
	
	
	

	C + 100
	
	
	
	
	

	C 
	
	
	
	
	


Graph

· Make a time distance graph using the average time.

· Make a mass (x-axis) vs. acceleration (y-axis) graph.

Conclusion

1. What was the distance (in meters) the cart traveled?  

2. Why did you stop the cart just before the mass hit the floor?

3. How did you know the cart with less mass was accelerating faster?

4. Was the force a constant or variable?

5. Explain your answer to the previous question.
6. Why is the slope on the time-distance graph getting smaller when there is less mass on the cart?

7. Describe the shape of the mass vs. acceleration graph.
8. Explain your answer to the previous question.

9. Is the relation between mass and acceleration directly or inversely proportional?

10. Why does the graph not start at point (0, 0)?

11. An apple falls from a tree.  The apple has a mass of 7.4 g.  What is the force with which the apple hits the ground?  (Watch your units).  Show your work.
12. You run out of gas and convince your friends to push you to the gas station.  If they push with a force of 1.98 x 103 N (1980 N) and you and the car have a mass of 8.50 x 102  (850. kg), what is the acceleration?  Show your work.
Optional: Graph your data using Excel.

cart mass (500g)





80 cm





meterstick





stop block





pulley





falling mass (100 g)
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