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HOOKE’S LAW

· Set up your apparatus as shown in the diagram above (except that our springs don’t have pointers attached to them).

	WEIGHT
(N)
	METER STICK POSITION (m)
	EXTENSION  FROM ‘0’ (m)

	0
	
	0

	
	
	

	 
	
	

	
	
	

	
	
	

	
	
	


· Observe the ‘0’ position of the bottom of the spring when there is no weight hanging from the spring.  This is your reference mark.  Record this position in the table below. 


· Add a 1 N weight (100 g) to the spring. Record its position in the data table above. Determine the extension by subtracting the zero position from the present position.


· Add additional weights of 2 N, 3 N, 5 N, and 7 N. Record the position of the marker for each and determine the extension for each. 

· Plot Force vs. Extension.  (Notice that Force is on the y-axis even though it is the independent variable.)  Draw the line or curve of best fit through your data points.
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1. Look at your completed graph. Does it show a linear or a power relationship? 



· Plot the data on your calculator to determine the slope of your best-fit line. Enter the extensions in L1 and the weights in L2.  (Stat – Edit – fill in L1 and L2.  Then Stat – Calc – LinReg or PwrReg)

2. Examine your graph and write the equation for the line shown on the graph. (The y-intercept should be zero.)

3. Now let’s write the equation in terms of our variables.  Replace y with F (for force), the slope with k (for spring constant), and x can stay x (for displacement).  Put a box around this because this is a new formula.   

4. If you attached a 12-N mass to it your spring how far would it stretch?  (Assume spring has plenty of room to stretch.)




· Obtain the unknown mass from the teacher. 


5. Use your set-up to determine this unknown mass.  What did you determine it to be? 


6. Take the unknown mass to the balance and determine its actual mass. Record it below.

7. Determine the percent difference between the actual and your calculated value.


· We have named the slope of the graph k.  It represents force divided by displacement.  This is called the Spring Constant (or force constant).  For example, a spring with a k value of 25 N/m means that for every 25 N that are added to the spring, the spring will stretch 1 m.  

8. What is the spring constant for your spring?

9. Which spring would be stiffer, one with a k value   

             of 10 N/m or 100 N/m?

10. If a spring has a k-value of 8 N/m, how much 

      does it stretch when a 12 N weight hangs from it?


11. What quantity is represented by the area under the curve of the graph you made on the front of this lab? 



12. Using your graph, how much work is done in stretching your spring from 0 to 15 cm?  

13. Another way you could have arrived at this answer is by taking the integral (anti-derivative) of the force equation from question 3 with respect to x and evaluating it from x = 0 to x = 0.15 m. Show how you get your answer to # 12 using this approach.

14. The amount of work done on a spring is equal to the ______________ now stored in the spring.
Questions 15-17

The graph below was obtained by measuring how far a vertical spring stretched when various weights were attached to it.  Force is on the y-axis and extension is on the x-axis.
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15. What is the spring constant for this spring?

16. [image: image4..pict]How much work is required to stretch this spring from 0 to 0.4 m?

17. How much energy is stored in this spring when it is stretched 0.6 m from its equilibrium position?

Questions 18 -21

You are performing the above experiment with another spring and get the following data:

	FORCE (N)
	EXTENSION (m)

	0
	0

	2
	0.7

	4
	1.3

	5
	1.7

	7
	2.3


Enter the above data in your graphing calculator.  (L1 = extension, L2 = force)

18. What is the spring constant of this spring?

19. How much work is required to stretch the spring from 0 to 1.0 m?


20. How much work is required to stretch the spring from 0.50 m to 1.50 m?
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21. The spring is now attached to a wall and is stretched horizontally a distance of 1.0 m from equilibrium.  A 200 g mass is attached to its free end and it is released from rest.  What will be the speed of the mass when the spring returns to its equilibrium position if the surface is frictionless?   

Hint – the amount of work the spring does on the mass in moving it to the equilibrium position is equivalent to the work needed to stretch it that far  (your answer to #19). 

