	Name:
	
	
	Group:
	
	
	Date:
	



Pascal’s principle

Goal
Determine how the diameter of a piston influences the distance the piston travels when pressure is transferred in a closed system.

1.
What is the independent variable in this lab?

	


2.
What is the dependent variable in this lab?

	


HypothEsis

	I think that
	

	because
	


MatEriAlS

•
10-mL syringe 
•
vernier caliper (optional)

•
2 30-mL syringes
•
250-mL beaker

•
140-mL syringe
•
flexible tubing (about 2 mm internal diameter and 20 mm length)

•
ruler
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1. 
Remove the plunger from each syringe.


2. 
With the vernier caliper or ruler, measure the internal diameter of each syringe. 
Record this measurement, which corresponds to the diameter of the plunger. 


3. 
Replace each plunger in its syringe.


4. 
Pour about 200 mL of water into the beaker.


5. 
Attach the flexible tubing to one 30-mL syringe.


6. 
Draw 10 mL of water into the syringe.


7. 
Attach the other 30-mL syringe to the other end of the flexible tubing.


8. 
Push the plunger fully into the first syringe to transfer the water to the other syringe.


9. 
Measure the distance travelled by each plunger.


10. 
Remove the empty syringe and replace it with the 10-mL syringe.


11. 
Push the plunger to transfer the water from the 30-mL syringe to the 10-mL syringe.


12. 
Measure the distance travelled by each plunger.


13. 
Push the plunger again to transfer the water from the 10-mL syringe back to 
the 30-mL syringe.



	
14. 
Remove the 10-mL syringe and replace it with the 140-mL syringe. 


15. 
Repeat steps 11 to 13.


16. 
Clean up and put away the materials.


rEsults
Record your results in the tables below. Give each table a title.

	Title:
	


	Plunger diameter (mm)
	Syringe volume (mL)

	
	

	
	

	
	


	Title:
	

	
	


	Syringe volume (mL)
	Distance travelled (mm)

	
	Syringe 1
	Syringe 2

	
	
	

	
	
	

	
	
	


CalculATIONS

	1.
	Calculate the area of the end of each plunger.

Area of a circle = (r2
	

	
	Plunger area of 10-mL syringe =
	
	

	
	Plunger area of 30-mL syringe =
	
	

	
	Plunger area of 140-mL syringe =
	
	

	
	
	
	

	2.
	Calculate the ratio of plunger areas in each experimental setup.
	

	
	Plunger area of 30-mL syringe  
	=
	

	
	Plunger area of 30-mL syringe  
	
	

	
	Plunger area of 30-mL syringe
	=
	

	
	Plunger area of 10-mL syringe
	
	




	
	Plunger area of 140-mL syringe
	=
	

	
	Plunger area of 30-mL syringe
	
	

	3.
	Calculate the ratio of the distances travelled by the plungers in each experimental setup.

	
	Distance travelled by plunger of 30-mL syringe
	=
	

	
	Distance travelled by plunger of 30-mL syringe
	
	

	
	Distance travelled by plunger of 10-mL syringe
	=
	

	
	Distance travelled by plunger of 30-mL syringe
	
	

	
	Distance travelled by plunger of 30-mL syringe
	=
	

	
	Distance travelled by plunger of 140-mL syringe
	
	

	
	
	
	
	


Analysis of the results
1.
What is pressure?

	
	

	
	


2.
What happens to the pressure when water is transferred from one syringe to another?   Explain your answer.

	
	

	
	

	
	

	
	


3.
What is the relationship between the diameter of the plunger and the distance it travels?

	
	

	
	


4.
What is the relationship between the plunger diameter and the force you must apply to the plunger to transfer water from one syringe to another? Explain your answer, referring to the concept of pressure.

	
	

	
	

	
	

	
	

	
	

	
	


5.
A hydraulic system is used to amplify force. However, the gain in force is accompanied by a loss in distance travelled by the pistons. Is the increase in force proportional to the loss in distance travelled? Explain your answer by comparing the ratio of plunger areas to the ratio of distances travelled by the plungers.

	
	

	
	

	
	

	
	


6.
What are the possible sources of error in this lab?

	
	

	
	

	
	

	
	


7.
How could you improve the protocol for this lab?

	
	

	
	

	
	

	
	


Conclusion

1.
What do you conclude from this lab?

	
	

	
	

	
	


2.
Was your hypothesis confirmed or not? Explain your answer.

	
	

	
	

	
	


application

Hydraulic rescue tools are an example of a hydraulic system that amplifies a force. The equipment is used by rescue workers to free a person trapped inside a car after an accident, for example. How should the pistons in such a system be arranged?
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