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Materials:

· Disposable Cups

· Tape

· Two 30cm pieces of string

· Table or something to hang cups off of

· Scissors

Safety Considerations:

· There are no safety precautions that must be taken into consideration with this experiment if all the guidelines are followed.

Curricular Context:

· 6-2-01 (GLO: C6, D4)

· Use appropriate vocabulary related to their investigation of flight

· Include: fluid, pressure, lift, gravity, thrust, drag, Bernoulli’s Principle, propulsion, unbalanced forces.

Rationale:

· I choose the topic of Bernoulli’s Principle because I researched it a bit last year and used it as a lesson plan.

· I also choose it because I thought it was a difficult concept for many students to grasp, and would probably be made much easier to understand through the use of a narrative.

· This narrative allows students to understand that a complex principle is really all around us in every day life.

Narrative:

It had been a long day at school and then another long hour at soccer practice.  Lisa was exhausted.  All she wanted to do was go home and take a long, hot shower.

As she neared her driveway Lisa noticed her parent’s vehicle was gone.  In fact, it looked like no one was at home. Even better, she thought.  It would give her some much needed relaxing time.  

As she had predicted her front door was locked – that meant no one would be at home.  She fumbled to find her key and then let herself inside the house. 

Once inside, Lisa quickly unloaded her backpack and jumped into the shower.  The shower seemed to immediately relax her aching muscles.  She stood there enjoying the change it brought to her previously stressful day.  Time seemed to disappear as she soaked in the warmth of it all.

Suddenly Lisa felt something.  She opened her eyes and realized the shower curtain was moving, creeping in towards her and her previously relaxing shower.  Lisa stood completely still.  Was someone in the bathroom or why had the shower curtain just moved?  Lisa was sure that no one had been home, and almost as sure that she had locked the door behind her.  The curtain continued to move, constantly invading her space and her sense of security.

Unsure what to do, Lisa peered around the curtain.  The bathroom was just as she had left it with the door securely locked.  She stepped out of the shower, not quite sure what had been going on.

Unexpectedly Lisa heard the sound of someone coming in the front door.  She waited her heart beating faster with each moment.

“Hi Lisa.  How was your day at school?” The calm voice of her mother comforted her immediately.

“Good,” Lisa replied hesitantly as she began to get dressed and gather her thoughts.  She slipped from the bathroom, still not sure if she could trust her surroundings.  Her mother stood there, groceries in hand.

“Mind helping me put these groceries away?” asked her mother.

“Yeah, for sure,” Lisa replied stilled rather hesitantly.

“Is something wrong Lisa,” her mother asked.  “You seem rather aggravated.”

As Lisa debated whether she should bother telling her mother about what had happened while she was in the shower, her mouth went ahead and began sharing her previous experience.  Retelling it still seemed to bring chills to her body, even after a long hot shower.

As she finished telling her story, she looked up, and to her surprise found only amusement in the mother’s eyes.

Suddenly very frustrated, Lisa said, “Seriously, Mom!  There was someone in our house.  I just know it!”

Her mom continued to smile.  She walked around the kitchen suddenly in search of something.  She picked up two plastic cups from the cupboard, some string, scissors and finally some tape.  She continued by cutting two pieces of string approximately 25cm’s in length and attaching them each separately to the bottom of one of the two cups.  Then she taped the other end of the strings to the table, allowing the cups to hang off the table approximately 10cm apart.  As if Lisa’s mother had completely ignored her story, her mother asked Lisa to blow forcefully between the cups.

Perform the demonstration as per the description above.

Lisa could not believe what happened.  Instead of the cups moving further apart, they actually came together and hit each other.  Although impressed that her mother had managed to take her thoughts off the shower experience, she was still rather confused as to what her mother was trying to prove.

“Don’t you see” her mother said.  “When you blow between the cups you create an area in the atmosphere where the air is moving more rapidly.  This creates a miniature low pressure system between the cups.”  Her mother went on to explain that the air pressure around the cups remains the same and therefore is higher than that between the cups.  This higher air pressure forces the cups together.  

“You looked confused,” her mother replied. “Are you still unsure of how this relates to your shower today?”

“It relates?” Lisa was suddenly very surprised. How could this have anything to do with what her previous invader?

“Well,” her mother went on “when you turn on the shower the increased water and air velocity decreases the pressure of the atmosphere in the shower.  This created difference between the pressure of the air inside the shower and outside the shower causes the shower curtain to be sucked in to the low pressure area.  That is why you felt the curtain touch you.  This is known as Bernoulli’s Principle.”

Draw a picture of the shower with curtain and explain how it works.

Suddenly Lisa felt very embarrassed.  “So you’re sure there was no one in our house?” she asked.

“Yes” her mother replied.  “Bernoulli’s Principle is fully responsible for what you just experienced”.

“Okay, I think I understand that.  But what if the water was not as hot or the water had less pressure, would the curtain still pull in?”

Carry out a fair test to determine if:

1) A change in the velocity of the air (blowing between the cups) influences how much the cups move in.

What will I change?

What will I keep the same?
What/How will I measure?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Record the outcomes of you investigations and the observations you made.

	Changes Made
	Observations and Measurements

	
	

	
	

	
	


Draw a conclusion based on your findings.

Complete the story about Lisa based upon what you learned through your research.

Summary Questions:

1. What principle was responsibility for moving the shower curtain?

2. What happens to any given area of air pressure if you blow fast air through that area?

3. What do you think would happen if a gust of wind blew between two trees?

4. Can you think of other examples in your life where Bernoulli’s Principle is responsible for moving an object?

5. How might Bernoulli's Principle be related to flight. Explain your answer.
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