Hooke’s Law for Parallel and Series Springs – Mr. Ward – 12-13-04
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CAUTION: Be careful with the mass hangers and masses.  You should not drop the hangers and masses on the table.  This damages the hangars and the table.  Place a book or notebook under the hanging masses.

PROCEDURE:

Parallel Springs

1.  Select two springs that are approximately the same length.  They do not have to be made of the same material.

2.  Hang the springs from two adjacent clamps from the clamp used to do the original Hooke’s Law lab.

3.  Hang each spring by loosening one of the clamp thumbscrews until you can lift the small tab out of the hole on the bar.  Put the tab through the loop on the end of the spring and re-tighten the clamp so the tab is in the hole.

4.  Hold the loops at the end of the springs together and place a single hanger on the loop.  Use a piece of tape to prevent the hanger from falling out of the loops.

5.  Hold a meterstick vertically next to the springs, letting the bottom of the clamp lightly touch the hanger.  The 100 cm end should be on the table.

6.  Add mass until the coils of both springs are open enough to allow a sheet of paper to be slipped in and out easily at any point on each spring.

7.  When the coils are open, place a piece of tape on the mass to mark it.

8.  Tape the top of the meterstick to the clamp if that will help you make measurements.

9.  We will ignore the mass of the hanger and the mass added to open the coils.

10. Record all positions to the nearest millimeter, which is 0.1 cm.  Example x = 45.2 cm 

11. RECORD the starting mass as 0 g and RECORD the starting x value at the bottom of the hanger.

12. Add 500 g to the hanger.  RECORD the new x value.

13.  Using Hooke’s Law, F = -kx, and ignoring the negative sign, calculate and RECORD kparallel.

14.  Remove the 500 g.  Remove the tape.  Hang the hanger on one of the springs.  

15.  Hang mass to open the coils.  Mark the mass with tape when the coils are open.

16.  RECORD the starting mass as 0 g and RECORD the starting x value at the bottom of the hanger.

17.  Add 500 g to the hanger.  RECORD the new x value.

18.  Using Hooke’s Law, F = -kx, and ignoring the negative sign, calculate and RECORD k1.

19.  Repeat steps 14-17 for the second spring.

20.  Using Hooke’s Law, F = -kx, and ignoring the negative sign, calculate and RECORD k2.

Serial Springs

21.  Use the same springs as in Parallel Springs.  (If not, find their spring constants as in steps 14-20.)

22.  Hang one of the springs from the clamp.  Carefully attach a loop of the second spring to the bottom loop of the hanging spring.  Let the springs hang down.

23.  Hang the hanger from the bottom loop and tape it as before.

24.  Add mass until the coils of both springs are open enough to allow a sheet of paper to be slipped in and out easily at any point on each spring.

25.  When the coils are open, place a piece of tape on the mass to mark it.

26.  Tape the top of the meterstick to the clamp if that will help you make measurements.

27.  We will ignore the mass of the hanger and the mass added to open the coils.

28.  RECORD the starting mass as 0 g and RECORD the starting x value at the bottom of the hanger.

29. Add 500 g to the hanger.  RECORD the new x value.

30.  Using Hooke’s Law, F = -kx, and ignoring the negative sign, calculate and RECORD kseries.

DATA TABLE:

	two springs in parallel
	spring 1
	spring 2

	 xp (m)
	
	 x1 (m)
	
	 x2 (m)
	

	mass (kg)
	
	mass (kg)
	
	mass (kg)
	

	kparallel
	
	k1
	
	k2
	


	two springs in series
	spring 1
	spring 2

	 xs (m)
	
	
	

	mass (kg)
	
	
	

	kseries
	
	k1
	
	k2
	


CONCLUSION:

What did you learn about the spring constant of parallel springs?  Write an equation relating the three k values.

What did you learn about the spring constant of series springs?  The relationship for series springs is more complicated; so don’t worry about the equation right now.  We will cover it later in the year.  But you can at least say something about the three k values.

