Introduction to Bernoulli's Principle - Physics Mini-Lab
Name: ___________________________________
 

Bernoulli’s Principle

Daniel ________________________________ was a Swiss scientist who studied the properties of moving _________________ such as ______________ or _________________.  The principle Bernoulli developed stated that as the velocity or _____________________ of a _________________increases, the ______________________ exerted by the fluid ____________________________.  
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Figure 16 shows the air ____________ the paper moving faster and creating an area of ________________ pressure.  The air ______________ the paper is not _______________ and thus creating an area of ___________________ pressure.  The______________ pressure area exerts more _____________ than the low pressure area and thus the _____________ pressure area pushes the paper ______.

Airplane ______________ work in the same manner.  Air moves _________________ over the top of wings creating an area of __________ pressure forcing the air _________________ the wing to push ________and cause “lift”.



Activity #1: Books, Paper, and Air movement
Materials:  4 books, 1 piece of paper; 1 straw

Procedure:

1. Take four books, place in stacks of 2, and place the two about 12 cm (5 inches) apart.
2. Place a sheet of paper over the gap between the books. Place your straw parallel to the plane of the paper but above the paper by 1 cm. 
3. Gently blow through the straw and observe. 
4. Place the straw the same distance below the paper in the same orientation. Gently blow through the straw and observe.
Observations:


1) What happened to the paper when you placed a velocity of air parallel and above it?


2) What happened to the paper when you placed a velocity of air parallel and below it?

Activity #2: Air between 2 toilet paper tubes or 2 empty plastic water bottles or other cylinders
Materials:  straw, two cylinders
Procedure:

1. Place the two tubes at a distance of 2.54 cm (1 inch) apart on the table. 

2. Take your straw and gently blow a stream of air between the two cylinders and observe. THEY SHOULD NOT MOVE APART! 
Observations:


1) State Bernoulli’s principle.  What did you observe about it?


2) What variables may have affected this experiment?

Activity #3: Spray gun (Simulation of perfume "atomizer”)
Materials:  Glass of water, Straw cut slightly longer than the top of the water; regular straw

Procedure: 

1. Fill your cup of water to the top. 

2. Use scissors to cut the straw at a point that is about 0.5 cm (that’s barely above the water!) above the height of the water cup. 

3. Take the other straw and set it perpendicular to the straw in the cup. (it is right above the straw in the cup, the air should move across the top of the straw in the cup)  
4. Blow through the horizontal straw.
5. It you don’t want water to be spray you can set the experiment up like the picture below and watch the water rise instead of spray.
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Observations:


1) What causes the water to rise up in the vertical straw?

2) Name two examples of how this example Bernoulli's principle is used in common household items.

Activity #4: Funnel and the ping pong ball
Materials:  funnel; ping pong ball 
Procedure:

1. Place the ping-pong ball in the funnel. 

2. Exhale through the bottom of the funnel using your hand as an extension. (your mouth should NOT touch the funnel) The ping pong ball should not leave the funnel if you do this correctly. 

3. Attempt to use the same procedure when the ping-pong ball/funnel system is upside down. 

4. Can you defy gravity with Bernoulli’s Principle?
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Observations: 


1) Why did the ping-pong ball not blow out of the funnel?


2) Did your team succeed in defying gravity? Draw a diagram of this station below and show the forces acting on the ping-pong ball by drawing arrows.


Activity #5: Hidden candle

Materials:  1 cup, candle
Procedure:

1. Place a candle behind a mug, so that you cannot see the candle.
2. Ask the teacher to light the candle.

3.  Blow on the front of the mug.

4. Observe what happens to the flame. 

5. Repeat, but block off one side of the mug with a book.

6. Observe any changes in the flame.

Observations:

1. ) What happened in this experiment? Why?


Conclusion:

1) What does Bernoulli’s principle have to with what happens when a large truck is passing your car on highway 395?


2) Julie is riding in a car with her large family and, to her disgust, grandpa lights up a cigar. The car is filled with smoke and finally Julie asks him to crack open his window. How does the pressure outside the car now relate to the pressure inside the car? What happens to the disgusting smoke particles? (two questions = two answers).


3) Draw a picture to explain one reason why airplanes can fly. Use the words pressure, speed and lift as well as force arrows. 
