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Balloon Rockets

Now that you have learned about Newton’s Third Law, you will be applying that concept to Balloon Rockets.  You will need to use your new information to create the fastest rocket.  We will race these at the end of class for a prize.

Observation:


When you blow up a balloon and release it, it will move away from you.

Hypothesis:


Why do you think this happens?  Can anything change how fast it is moving?  What?

Experiment:

1. Measure and cut a string that is long enough to go across the classroom (from water faucet to water faucet).

2. Tie one end of the string to a water faucet.

3. Place a straw on the string, and the other end of the string to the water faucet directly across the room.

4. Blow up a balloon, but do NOT tie it off.  

5. Measure to the best of your ability the diameter of the balloon fully blown up.

6. Have your lab partner tape the balloon to the straw.

7. Pull the straw all the way back to the water faucet.

8. Release.  Have one lab partner time it to see how long it goes.

9. Measure the distance it covered.

10. Did it go all the way?  Did it go fast?  What can you change to make it faster?  Fill in the data chart below with your information.

11. Repeat steps 4-8 until the chart is completed and you feel like you have the fastest Balloon Rocket.

Data Collection:

	Style/Size
	Distance it covered (m)
	Diameter of the Balloon Rocket fully blown up (cm)
	Time it took to cover the distance (s)

	Small Sized


	
	
	

	Medium Sized


	
	
	

	Large Sized


	
	
	

	Long Balloon (medium sized)
	
	
	

	Round Balloon (medium sized)
	
	
	

	Your own trial
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Analysis:

Which design gave you the best Rocket?  Why do you think?

Conclusion:

1. What was making the Balloon Rocket move?  For every action there is an equal and opposite reaction.  The balloon moving was the reaction.  What was the action?

2. Of all the forces you have learned about, what is the one that would best describe the force on your rocket?  Why?

3. Did the size of the balloon or the style matter?  Why or why not?

[image: image4.wmf]Newton’s First Law
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and Inertia
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Question:  How does Newton’s First Law work and what role does Inertia play?

Materials

· Pie Pan

· Marble

[image: image5.wmf]Procedure

[image: image6.wmf]1.  Cut out one fourth of your pie pan so that it looks like the diagram to the right.  Be careful not to distort the rest of your pie pan or cut yourself!  Wear work gloves!

2.  Place the marble inside the pan as shown.  Once the marble is in motion, it will follow the path around the outer edge of the pie pan.

3.  Using the diagram at the below, predict the path of the marble once it leaves the pie pan at location X.  DO THIS BEFORE PUTTING THE MARBLE IN MOTION!!

[image: image7.wmf]
4.  Give the marble a quick push so that it is traveling around the pie pan.  Observe the marble as it travels around the pan and on the diagram below show the actual path of the marble.  Answer the post-lab questions on the backside.
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Post-Lab Questions

1.  How was Newton’s first law demonstrated in part of this experiment?

2.  Describe centripetal force and explain how it keeps the marble moving in a circular path while in the pan.

3.  In what direction does the marble move after leaving the pan?  Why

4.  Suppose you are swinging a weight on the end of a rope around your head in a counterclockwise direction.  The rope is suddenly cut when the weight is directly in front of you.  Where will the weight travel?  Where would you tell your friends watching you not to stand?  Draw a diagram that shows what is happening.

Answer Key for Newton’s First Law and Inertia Lab

1.  How was Newton’s first law demonstrated in part of this experiment?


Movement of the marble.  It started at rest and remained at rest until it was flicked by the 

student.  This was the addition of an outside force.  The marble continued to be in motion until 
the force of friction overcame its motion and the marble stopped.

2.  Describe centripetal force and explain how it keeps the marble moving in a circular path while in the pan.


Centripetal force is exerted by the pan on the marble.  This is just like when a heavy object is 
tied to a string and swung in a circle.  In that case, the string exerts the centripetal force on the 
heavy object.

3.  In what direction does the marble move after leaving the pan?  Why


The marble will move in a straight-line path after exiting pie pan.  There is no more centripetal 
force from the pie pan on the marble.  The marble will move in a path perpendicular to the line 
from the center of the pan to the edge at which point the marble exited.

4.  Suppose you are swinging a weight on the end of a rope around your head in a counterclockwise direction.  The rope is suddenly cut when the weight is directly in front of you.  Where will the weight travel?  Where would you tell your friends watching you not to stand?  Draw a diagram that shows what is happening.


Just like the marble and the pan, the weight will move in a path perpendicular to the line from the center of the person to the point where the rope was cut.  
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Materials:  16 index cards per group, meter sticks

Procedure:

1. Select a large starting object and a large fixed ending object.  Choose objects which are inside of the room and fixed – won’t move between today and tomorrow.

2. Plot out a course from the start to finish objects.  Use your meterstick to measure out your distances along your course.  

3. Break your course into 15 segments.  Write each segment in terms of magnitude and direction on an index card.  Direction must be N, S, W, or E!  Magnitude must be in meters.

4. Keep in mind the cards may be used to describe the most direct path from the starting point to the object, or may be a complicated path with many changes in direction.

5. When your 15 segments are completed, write a detailed description of the starting position on the 16th card.

6. On the back of this paper, draw a diagram of the room and your path.  Include both the start and finish positions. (Try to keep this at scale!)

Analysis

1. Do your cards describe a straight-line path to the object divided into 15 parts, or do they describe a winding path to the object?

2. Is the path described by your cards the same length or longer than the straight-line path to the object?  Can your cards be used to determine the straight-line path?  Explain.

3. What was the most difficult part of plotting the path to the object?

4. Are you confident that another group will be able to find the object using your direction cards?  Why or why not?

5. Would another group be able to find the object using your direction cards if your cards were placed out of order?  Explain your answer.
[image: image10.wmf]Vector Treasure Hunt:  Part II



Name:









Date:
Materials:  index cards from another group,  meter sticks

Procedure:

1.  You will randomly receive a set of cards from another group.  These cards, except for the start card, have been shuffled.  Using the first card, find your starting position.  Write it below along with the names of the other group members.


Start position:





Group Members:

2.  Using the directions on the cards, find the finish location of the original group.  Write down where you finish.


Finish position:





Actual Finish position:

3.  Draw a map that shows the order of your vectors.  (this is similar to the treasure map you made for your vectors yesterday).  Draw the map on the back of this paper.

Analysis

1.  Did shuffling the deck make it more difficult for you to locate the object?  Explain why or why not.

2.  Would you be able to place the cards in their original order?  Explain.

3.  Did you find the object described by the other group’s cards?  If not, explain what happened.

4.  Explain the method used to find the object and include any tricks you discovered while you were working.

5.  Was the other group able to correctly identify the object described by your direction cards?

Vector Treasure Hunt





Name:










Date:

1. Where did the vector treasure hunt you created yesterday begin?

2. Where did the vector treasure hunt you created yesterday end?

3. Where does the treasure hunt you are following today begin?

4. Where does the treasure hunt you are following today end?

5. Diagram the vector path you took toady.  (Use an appropriate scale!)

N
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[image: image12.wmf]MINI-LAB:  Parachutes—What a Drag!

Objective:  To investigate air drag

Problem:  What does drag depend on? 

Hypothesis:  _______________________________________________

Materials:

· Meter stick

· Stop watch

· Parachute toy

Procedures:

1. Measure the radius of the parachute, record.

2. Record the mass of the Parachutes and, and convert to weight.
3. Measure the distance the parachute will be dropped from
4. Drop the parachutes. Time the drops from release to landing. Record the time for the parachutes on the worksheet.

DATA:  

[image: image13.wmf]Radius of parachute:  __________________

Area of parachute:  ____________________  (πr2)

Mass of Parachute:  ___________________

Weight of Parachute:  _________________ (Fg= mg)

	TRIAL
	Time (s)
	Distance (m)

	1
	
	

	2
	
	

	3
	
	

	Average:
	
	


Calculate the average velocity of the parachute:

Formula:  ___________________

Answer:  ____________________
Calculate the dynamic pressure (q) for the parachute:

Formula:  ___________________

Answer:  ____________________

Calculate Drag Coefficients (Cd)  (remember!!!! drag = weight)
Formula:  ____ Cd = Weight / (q x A)
Answer:  ____________________

ANALYSIS:  
1. How would drag be affected if the following changes occurred?  Assume each change is happening in isolation.

Increase surface area of parachute:  _______________________________

Increase mass of parachute/load:  _________________________________

Fall distance and time were longer?  ________________________________

A hole is punched into the chute?  _______________________________

The air is denser?  __________________________________________

Conclusion:  

1. What does drag depend on?
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Make your own density lab



Name:








Date:

Objective:  Design a lab to determine the density of several unknown blocks.

Materials: 

Beakers

Water


Plastic blocks

Procedure

1. Design a lab that will accomplish the following.

a. Measure the mass and volume of unknown blocks of plastic without using a balance.

b. Determine the density of the blocks.

c. Only use the above listed materials.  If you would like to add materials you must ask first!

2. The following must also be accomplished

a. Create the procedure for the lab along with any variables, data tables, or constants you may need.

b. Turn in the typed procedure and data tables by Monday May 15th, 2006.

c. You will have Wednesday and Thursday in class to write your procedure and complete your lab.  You must test your lab and collect your own data!

Brainstorming

PhyzCompetition






Period:
The Egg Toss 






Team Members:










• Objective • 
The objective is to catch a thrown egg without letting it break. The egg successfully caught after traveling the 

greatest distance wins the PhyzBooty (Eggstra Credit!)! 

• Equipment • 

___ raw egg labeled with your group letter 

___ garbage bag 

___access to scissors 

___access to masking tape 

___safety goggles 

___yellow nylon rope 

___trundle wheel or 100 ft tape measure (optional) 

• Rules • 

The competition must be carried out in a safe and fair manner at all times! 

1. Follow the written and spoken instructions of the referee (teacher) at all times. Failure to do so is grounds for 

disqualification. 
2. Each team shall have a thrower, a catcher, and a courier. Teams of four must provide one member 

to the officiating team. (Officiating team members get a separate eggstra credit reward.) 

a. The thrower is in charge of throwing the egg to the catcher. The thrower must keep his/her throws 


within the team's throwing lane (as specified by the referee). Throwing outside the lane disqualifies the 


team. The thrower must throw the egg with his/her bare hands. 

b. The catcher must wear the safety goggles and the garbage bag poncho (see construction instructions 


below) during competition. The catcher is responsible for catching the egg without breaking it. The catcher 


must catch the egg with his/her bare hands. 

c. The courier carries the caught egg from the catcher to the thrower after a successful catch. 
3. The details of the throwing and distance requirements will be announced by the referee on the field of 

competition. Be sure to listen carefully! 
4. If the team's egg is broken, the team is responsible for cleaning up the mess as thoroughly as possible. It is 

important that we leave the field of competition as we found it, not littered with broken eggs! The garbage bag 

poncho is a good temporary receptacle for broken egg parts. 
5. No member of any team can help or hinder the performance of any other team. 
6. Violation of any of the written or spoken rules or instructions is grounds for disqualification.                                   
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GARBAGE BAG PONCHO CONSTRUCTION 
1. Obtain a garbage bag and unfold it. 

2. Using the scissors, cut a hole for your head and holes for your arms. 

3. Using masking tape, indicate your Period/Group designation (e.g., 5F) 

4. Make a garbage bag kilt or pants to protect lower garments. 

PhyzCompetition: 

The Egg Toss 

• Play • 

1. Alignment. Throwers form a line standing side-by-side. Use shadows for alignment: each thrower stands in 

the shadow of his/her neighbor nearer the sun. Each thrower can stand with his/her arms stretched out to the 

side and not touch the outstretched arms of his/her neighbor. 

2. Tosses. All tosses are launched on the instructor's/referee's signal. 

3. Legal catches. A catcher must catch the egg with his or her bare hands. The catch must be made at or 

beyond the distance in play. 

4. Penalties. Three strikes and you're out. 

a. Broken egg = disqualification (three strikes) 

b. Egg hits ground and doesn’t break = one strike + repeat at that distance (do over) 

c. Egg falls short (catcher must move closer to thrower to make the catch) = two strikes + do over 

5. Rounds. After each toss and catch, catchers move back three giant steps and catch from there. 

• Results • 

1. At what distance did your team finally DQ? Use the trundle wheel. 

2. What was the distance of the farthest toss and catch in the class? (Farthest toss and catch in 2002 was Marty to Ryan —24.5 m > 80 ft!) 

• Post-Game Analysis • 

1. What was the strategy for catching a long-range, thrown egg? Answer using words and pictures. 
2. What's the physics that explains the success of this approach? 
3. Use the principle described in your answer to discuss why a raw egg could not be used in competitive 

baseball? 
4. Use this principle to explain why bungee jumpers use a stretchy cord instead of a steel cable .
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Where’s My Mirror???



Name:








Date:

Your team goal today, is to get a laser beam to go from your start position to your final X.  The only trick is, you have to use a series of mirrors to help you get there in order to get around several obstacles.  Oh yeah, and you can use string (found on the front lab bench).

Below is a very simple diagram of the classroom.  Use it to help plan out your, well, plan of attack.  Draw in the location of your mirrors and how the laser beam (our light ray in this case) will travel from start to finish.  Draw in any obstacles you may run into.

To motivate you even more, the “winning” team will receive 20 points of extra credit.  If two or more teams successfully hit their X target, the one closest to the middle of the X will be awarded the points.  If no team hits their target card, no extra credit points will be awarded.

[image: image17.wmf]Now if we could only put lasers on sharks, but that’s another story.  Good Luck!!!
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What’s a Boomwhacker?





Name:










Date:

Quick Review

1. What is an open pipe?  Give an example of an instrument that is an open pipe.

2. What is the equation to find the frequency of an open pipe?

3. What is a closed pipe?  Give an example of an instrument that is a closed pipe.

4. What is the equation to find the frequency of a closed pipe?

Pitch Versus Length – Part I

Materials:  Meter stick (one per group)
Procedures

1. With your partner, place a meter stick on a desk or table so that about 20 cm of

the ruler extends beyond the edge of a table. Have one person hold the meter stick firmly on the top of the table.  Have the other person bend the ruler slightly upward and quickly release it, causing the meter stick to vibrate.  

2. Listen carefully to the sound produced.

3. Shorten the length of your meter stick hanging over the edge of the table by 3cm.  Again, vibrate the ruler and listen to the sound.

4. Continue to change the length of the meter stick hanging over the edge of the table.  Record observations below.

	Length of meter

stick hanging
	Type of sound produced

	
	

	
	

	
	

	
	


Thought Questions

1. What happens to the sound as the ruler gets shorter?

2. What is happening to the frequency?

3. Could you calculate the frequency of your first sound?  Do so and show your work below.

Pitch Versus Length – Part II

1. With your partner, get one of the boomwhackers from the front desk.  It doesn’t matter which one you start with.  

2. Measure the length of your boomwhackers (in meters) and write its length in the table below.  

3. Hit your boomwhackers on the table top and record your observations.  Place the cap on one end of the boomwhackers and strike the table again.  Record your observation.

4. Repeat until you have data for all of the boomwhackers.

	Boomwhacker
	Length (in cm)
	Open Observation
	Closed Observation

	C (short)
	
	
	

	B
	
	
	

	A
	
	
	

	F
	
	
	

	E
	
	
	

	D
	
	
	

	C (long)
	
	
	

	
	
	
	


Though questions

1. Compare the pitch heard with the long and short C boomwhackers.  

2. What happens to the pitch of the tube as you move up the “scale”?

Calculating frequency

Calculate the fundamental frequency for each of the tubes.  Use your measurements from the previous data table.  Show all work below and on the back of this page.

	Boomwhacker
	Length (in cm)
	Open Fundamental Frequency
	Close Fundamental Freuquency

	C (short)
	
	
	

	B
	
	
	

	A
	
	
	

	F
	
	
	

	E
	
	
	

	D
	
	
	

	C (long)
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Tuning Fork Lab




Name:

Sound Wave Analysis




Date:

Procedure

Part A:  Tuning Fork Basics

1. Choose three different frequencies of Tuning Forks.  To start a tuning fork, gently hit it with a rubber mallet, or tap it on a rubber soled shoe.  NEVER STRIKE THE TUNING FORK ON THE LAB BENCH OR HARD SURFACE!

2. Describe what you hear for each tuning fork in terms of its pitch.

	Frequency
	Observation

	
	

	
	

	
	


3. Strike each tuning fork again, but this time place the end you are holding to the lab bench or table surface.  Write down your observations again.

	Frequency
	Observation

	
	

	
	

	
	


Part B:  Inducing Sound

1. Find two tuning forks with the same frequency.  Strike one with the rubber mallet to produce a sound.  Hold both tuning forks next to each other and describe what happens.

	Frequency
	Observations

	
	


2.  Why do you think this happens?

Part C:  Moving sound waves

1. Strike any of the tuning forks with the rubber mallet to produce a sound.  Hold the tuning fork in your right hand and quickly move it towards the left side of your body.  Record your observations below.

	Frequency
	Observations

	
	


2. What is happening?  

3. Draw a picture to show what is happening with the sound waves as the tuning fork moves.

Part D:  Visualizing Sound Waves

1. Fill a 500mL (or larger) beaker with water.  Start a tuning fork and place the two prongs upside down into the water.  Repeat with two other frequencies and write your observations below.

	Frequency
	Observation

	
	

	
	

	
	


Analysis:  How does a tuning fork work?

1. Draw a diagram that shows how a tuning fork creates a sound wave.

2. What type of wave is produced?
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Wave Tank Lab





Name:

Part II






Date:

All waves share the following common properties: propagation, reflection, refraction, diffraction, and interference.  Propagation refers to how waves are created and move through a medium.  Reflection is how a wave bounces off barriers.  Refraction is when a wave changes direction when traveling from on medium to another.  Diffraction refers to how waves spread as they move through an opening.  Interference refers to how waves add or subtract when passing through each other.  In the following activities, you will study these characteristics of waves.

Since you are using a wave tank that has four solid sides, you will see some reflection and interference as the waves hit the side of the tank.  

Answer the pre-lab questions before beginning.

Pre-Lab Questions

1.  What happens when two waves with the same amplitudes create interference (run into each other)?  What kind of interference is this?

2.  What happens when two waves with the opposite amplitudes create interference (run into each other)?  What kind of interference is this?

3.  Describe what happens to a wave as it is forced to pass through a hole in a barrier.

Procedure

1.  Fill your wave tank.  It should have no more than 1-1.5 cm in it.  Check for any leaks.  

Wave propagation, speed, and energy

2.  Float a cork near the center of the tank.  Generate a straight wave front using the flat piece of metal and observe what happens to the cork.  A straight wave can be made by place the piece of metal (or ruler) into the water and moving it forward about 1 cm.  You can experiment and vary your speeds to see what happens.  Try this again, but create circular waves with your pencil by dipping it up and down in the water.  Record observations of what happened to the cork below.

3.  What happens to the wavelength of your waves as you increase the frequency?

Wave reflection
4.  Again, use your piece of metal (or ruler) to create a straight wave front.  What happens as the wave hits the opposite side of the wave tank?

5.  Place a block of wood into your wave tank so it creates a barrier as shown to 

the right.  Create another straight wave front so that it hits the barrier.

Observe the angle at which the waves hit the block and the angle at which the 

waves are reflected.  What can you say about these two angles?

6.  Draw the figure below and add the reflected waves you observed.

7.  Repeat steps 5 and 6, this time create the barrier shown to the right.

Change in Wave Speed
8.  Place a thin rectangular piece of glass under the water at one end of the ripple

tank as shown to the right.  (you may even want to use several slides to make a larger

area affected by the medium).  Begin to create a straight wave front again.  Observe what happens as the wave front moves over the glass.  Redraw the diagram to show what has happened to the waves seen.

9.  Recall that your equation for wave speed is v = f(.  Are the waves traveling faster or slower as they pass over the glass?  How do you know?

Wave refraction
10.  Again place your piece of glass (or several pieces) as shown in the 

figure to the right.  Again create a straight wave front so that the waves

pass over the glass.  Redraw the figure below to show how the waves in your

tank acted as they passed over the glass barrier.

11.  Are your waves generated for step 10 bending towards or away from the normal?  Remember the normal is a line perpendicular to the interface, which is the glass in this case.  

Wave diffraction
12.  Position two barriers parallel to the wave front with an opening that is 

much wider than the wavelengths you are creating.  Se the figure to the right.

Redraw the diagram below and show what happened to the wave front as is moves

toward the opening.  

13.  Begin to move your barriers close together until it is about the same size as

the wavelength of the front you are creating.  Redraw the diagram to the right below 

and draw what happened to your waves as they reach the opening.  

14.  Did diffraction (the spreading of the waves) increase or decrease as you reduced the width of the opening? 

15.  Slowly speed up your waves so that the wavelength becomes smaller.  Does the spreading of the emerging waves increase or decrease as the wavelength of the oncoming waves is decreased?

Post Lab Questions

1.  When a wave moved from the deep water to the shallow water above the pane of glass, did the frequency increase or decrease?  What about the wavelength?  The speed of the wave?

2.  When a surface wave in a ripple tank strikes a straight barrier, the wave is unrestrained, the wave crest is reflected as a crest, and a trough is reflected as a trough.  However, when you send a transverse wave down a rope that is firmly attached at one end the reflected pulse is inverted.  Explain why this happens.

3.  Distinguish between wave refraction and wave diffraction.  Give examples.

4. What generally happens to the speed of ocean waves as they approach the shore?  Explain why this happens.

Quick and Easy Demos

Energy Ball:

Newton’s Tablecloth:

Laser Light Show:

Pressure Versus Temperature:

Name:

Date:

Marshmallow Launcher

Materials:

· PVC Piping

· 14-16 marshmallows

· Meterstick

· Stopwatch

Hypothesis:

1. What is the furthest distance you (or your lab partner) can consistently launch the marshmallow?

__________________________________

2. What is the muzzle speed (initial velocity) of the marshmallow?

__________________________________

Procedure:

1. Assemble the marshmallow launcher from the supplies your teacher has handed you.  Remember you MUST use ALL the pieces supplied!

2. Draw your marshmallow launcher below:

3. Insert a marshmallow and blow into the launcher to shoot the marshmallow.  Make sure the launcher does NOT have an angle to it!

4. Practice this 3-4 times to make sure that you can consistently launch it to approximately the same distance.

5. Launch 10 marshmallows to approximately the same distance. And Record the appropriate data in the table below.

	Trial 

Number
	Distance of the Marshmallow
	“Hang Time”

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	
	
	

	Average
	
	


Distance the Marshmallow Dropped (from the end of the muzzle to the ground)  ___________________

6. Wipe the “shooting end” (the end you blew on) completely with Rubbing Alcohol.

7. Disassemble the launcher and return to the teacher.

8. Throw away any marshmallow launched.  You may eat any that were not launched.

Calculations:

1. Using the Distance the Marshmallow Dropped, calculate the “Hang Time” of the marshmallow.  Show all work below and circle your answer!

2. Calculate the percent error of the “Hang Time”  using

Experimental – Calculated
   x 100%


Calculated

3. Using the average “Hang Time,” calculate the initial horizontal velocity of the launcher.  This is your Experimental Initial velocity.  Show all your work and circle your answer below.

4. Using the “Hang Time” you calculated in problem 1, calculate the initial horizontal velocity of the launcher.  This is your Calculated Initial Velocity.  Show all your work and circle your answer below.

5. Calculate the percent error of the Initial Velocity using

Experimental – Calculated
   x 100%


Calculated

Analysis and Conclusion:

1. Were your percent errors low (less than 5%)?  If not, why were they so high?  If they were less than 5%, what does this mean?

2. Were you close in your hypotheses?  Explain.

3. What were some of the errors that could have occurred from this experiment?  List three reasonable possibilities.

Marshmallow Launcher

Teacher Notes

The follow sizes of PVC piping are want I use.  You can easily cut this to make the lengths you want.  I also use the mini-marshmallows as the projectiles.  These seem too work the best.

· All piping has an opening diameter of 15 mm and a total diameter of 22 mm.

· Cut 5 pieces to a length of 10 cm

· Cut one piece to a length of 20 cm

· You will need 2 elbow joints to fit tightly over this piping.

· You will need 2 t-joints to fit tightly over this piping.

· You will need 2 end caps to fit tightly over this piping.

Marshmallow Launcher

Teacher Notes

The follow sizes of PVC piping are want I use.  You can easily cut this to make the lengths you want.  I also use the mini-marshmallows as the projectiles.  These seem too work the best.

· All piping has an opening diameter of 15 mm and a total diameter of 22 mm.

· Cut 5 pieces to a length of 10 cm

· Cut one piece to a length of 20 cm

· You will need 2 elbow joints to fit tightly over this piping.

· You will need 2 t-joints to fit tightly over this piping.

· You will need 2 end caps to fit tightly over this piping.

Name:

Date:

Class Period:

Falling Coffee Filters
In this activity you will find that at some point the rate at which the coffee filters fall will be constant.  This constant free fall is called the terminal velocity.  Your job in this activity is to find the terminal velocity of coffee filters.  Follow the procedure, fill in the charts, make some calculations, and answer the questions below.

Hypothesis:

Do you think there is any connection between shape and weight and the amount of time it takes for coffee filters to fall?  If so, what?


_________________________________________________________

Procedure:

1. Get one of the groups of coffee filers nestled together.  It is very important to keep these as nestled as possible!!!!
2. Measure a distance of at least 2 meters to drop the coffee filters from.

3. You will then drop the 10 coffee filters from the two meters and record the time it takes for the coffee filters to hit the floor.

4. Drop the coffee filters three times and get the average of times.

5. Remove one coffee filter and repeat steps 3 and 4.

6. Continue to remove one filter after each of the three drops.

7. Fill in the chart and graph the data below.

Data Collection:

	Number of Coffee Filters
	Trial #1 Time (seconds)
	Trial #2 Time (seconds)
	Trial #3 Time (seconds)
	Average Time (seconds)

	10


	
	
	
	

	9


	
	
	
	

	8


	
	
	
	

	7


	
	
	
	

	6


	
	
	
	

	5


	
	
	
	

	4


	
	
	
	

	3


	
	
	
	

	2


	
	
	
	

	1


	
	
	
	


Graphing:

You may turn this paper sideways to make a better graph!  Make sure to include a title and labels.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Questions:

1. Two filters weigh twice as much as one filter.  If you do not have a scale, is this a valid assumption?

________________

Explain you reasoning.  __________________________________

_____________________________________________________

Did two filters fall twice as fast as one?  _____________________

How does your experimental data support your answer?  _______

_____________________________________________________

_____________________________________________________

2. Ten filters weigh twice as much as five filters.  Did ten filters fall twice as fast as five filters?  ____________________________

How does your experimental data support your answer?  _______

_____________________________________________________

_____________________________________________________

3. Five filters weigh five times as much as one filter, therefore they should fall five times fast than one filter.  Did this occur in your experiment?  

___________

How does your experimental data support your answer?  _______

_____________________________________________________

_____________________________________________________

4. Compare your answers to questions 1 and 2.  Are they the same or different?  ____________ How?  ___________________________

______________________________________________________

5. Compare your experimental results with your predictions about the effects of shape and weight on the time it takes for the coffee filters to fall.

______________________________________________________

______________________________________________________

______________________________________________________

6. What does this tell you about free fall and terminal velocity?

______________________________________________________

______________________________________________________

______________________________________________________

7. What does it mean when the graph flattens out?

______________________________________________________

______________________________________________________

8. Calculate the terminal velocity below.  Show all your work to receive full credit and circle your answer!
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Lab:  Delivering a Payload




Name:









Date:

Purpose:  Using Newton’s Laws, you will be able to deliver a small payload a specific distance by using a simple rocket design.

Materials:  String,  Straw,  3x5 card, balloons, 6 pennies, Tape, Meter stick, balance, calculator

Problem 1:  You must construct a rocket using the materials above that will allow you to carry six pennies a distance of 2 meters.  


Procedure

1. Design your rocket.

2. Figure out how far your rocket will travel without any cargo.  Complete several trials.

3. Begin to add cargo to your rocket and calculate how far it will travel.  Make any adjustments to your design that are needed.

4. Add all of your cargo to your rocket and make sure it will travel the two meters.

5. We will test the designs of each group against each other.  The group closest to two meters without going over will receive 100%.  If all groups go over, the closest to two meters will receive 100%.  Groups within 0.25 meter will receive 95%, within 0.5 meter will receive 85%, and over 0.75 meter will receive 75%.  If you are over 0.75 meters you will receive a 65%

6. Extra credit will be given if you can construct a rocket that will return to the starting location.  We will run these trials separately.

Problem 2:  You must construct a rocket that will travel to the ceiling.  You will have the same materials to use from Problem 1.


Procedure

1. Design your rocket.

2. You may run simulations, but will not be able to use the actual set-up until your actual run.

3. We will test the designs of each group against each other.  The group closest to the ceiling will receive 10 points of extra credit.  All other groups will receive nothing.

Schedule

____________ Design of rocket and testing

____________  Group Testing for Problem 1

____________  Group Testing for Problem 2

____________  Lab Analysis Due
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Delivering a Payload Lab Analysis


Name:








Date:

Problem 1:  Carrying the Payload

1. What are Newton’s Three Laws?

a. First Law:

b. Second Law:

c. Third Law:

2. How is Newton’s First Law demonstrated in problem 1?  You may want to draw a diagram in addition to a written answer.

3. How is Newton’s Second Law demonstrated in Problem 1?  You may want to use the equation in addition to a written answer.

4. How is Newton’s Third Law demonstrated in Problem 1?  You may want to draw a diagram in addition to a written answer.

5. What were the successes in your design?  How close did you come to your target?

6. What were the failures in your design?  How could you fix these problems?

7. Draw a free-body diagram that shows the forces acting upon the rocket in Problem 1.

Problem 2:  Rocket to the Ceiling

1. Draw a free-body diagram that show the forces acting upon the rocket in Problem 2.

2. What were the successes of your design?

3. What were the failures of your design?  How could you fix them?

[image: image23.wmf]Egg Drop




Name:
Task:  You must safely get a Grade A Large Egg to the floor from various heights without breaking the egg.

Materials to be used in your egg drop:  

· One 8.5” by 11” sheet of white paper

· 10 drinking straws

· 10 Popsicle sticks

· 50 cm of string

· 75 cm of masking tape (or scotch tape)

· 5 rubber bands

· One raw egg

Timeline

Tuesday (30th) – Time will be given to find a partner and begin your design process.  No building today.

Wednesday through Monday – You may have a little bit of time in class to discuss your project with your partner (but don’t count on a lot of time).   Make sure you will be able to work with your partner outside of the classroom!

Tuesday (6th) All egg drops must be impounded (turned into your teacher) by 7:55am on Tuesday.  If it is not turned in by this time you will receive a zero score. No work can be done on egg drop once it is impounded.  Preliminary round will be dropped from 3 to 6 meters.  The finals round will be from the balcony of upper E (the one between the A and B wing).

Monday (12th) Analysis paper is due.  See grading rubric on back for details.

Grading for drop:

5 points for impounding on time

0 points for no device.

10 points for constructing a device that uses excess materials or is not designed for the task.

20 points for constructing a device that fits the above task.

1st drop scoring

0 points if first drop is not completed.

15 points for completing first drop but egg cracks significantly (yolk is spilled).

20 points for completing first drop but egg cracks slightly (no yolk is seen, but crack is visible).

25 points for completing first drop and egg is intact.

2nd drop scoring

5 extra credit points for any egg surviving the second drop.

Analysis Paper (one per person) 
Part I:  Introduction


____/5  Is brief and to the point


____/5  Grammar and language is correct


____/5  Writer does not say, “I, me, my, we, our, your, yours, or their” in their writing (this continues 

              throughout the entire paper)


____/5  Last sentence of introduction is the hypothesis

Part II:  Materials and Methods


____/5  All materials used are identified 


____/10  The experimental design is easily followed and can be easily recreated


____/5  Grammar and language is correct

Part III:  Results


____/7  All data is neatly organized in data tables (use class data)


____/5  Graph(s) are used to make data visual 


____/3  Graphs and data tables are correctly set up


____/3  Statement of which teams were or were not successful


____/2  No conclusions are made in this section

Part IV: Conclusion and Discussion


____/5  Restates the hypothesis


____/5  Grammar and language is correct


____/5  Writer makes and explains their conclusion


____/5  Writer elaborates on any experimental errors, design flaws, or other problems that may have 
  
              arose during their experiment.  Think in terms of all the designs seen in class and compare them to 

  your design

Total points will be scaled down to 50 points.

Total for project:  100

Egg Drop Analysis



Name: __________________________

Data Sheet

	Group Members/Name
	Notes about Design
	Notes about Drop
	Results

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Group Members/Name
	Notes about Design
	Notes about Drop
	Results

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


How dense are you?





Name:









Date:

Question:  What would you rather drink – regular or diet soda?

Materials

· one unopened can of regular soda

· one unopened can of diet soda

· fish tank

· water

· scale

Procedure

1.  Observe your two cans of soda.  Record the volume of both cans below and record your observations.


Volume of regular soda: _____________

Volume of diet soda: ________________


Observations of cans:

2.  Fill your fish tank with water to about two inches below the top of the tank.  

3.  Make a prediction as to what will happen when you place both soda cans into the tank of water.


Prediction:

4.  Place both cans into the tank and record your observations.


Observation:

5.  Why did the cans act as they did?  Write your explanation below.


Explanation:

6.  Take out both cans and dry them off completely.  Find the mass of both cans and record below.


Mass of regular soda: ______________

Mass of diet soda:_____________

7.  Calculate the density of each can of soda.  Remember that density is equal to the mass of an object divided by its volume.  (d = m/v)  Show your work!!!


Density of regular soda: _______________
Density of diet soda: ______________

8.  Make changes to your explanation in step 5 now that you know the density of each can.

9.  What causes the differences in the two types of soda? 

10.  Try this with several other types of soda and observe the differences.  Which type of soda would you choose to drink?
The Physics 500




Name:









Date:

Purpose

The purpose of this activity is to calculate the average velocity of at least three different types of races with every group member participating.

Materials

Meter sticks, stop watch, tape

Procedure

1. Work in groups of three students and determine the speed of selected events.  You can invent any race including hoping on the same foot, backwards walk, skipping, etc.  Organize your plan to determine the speed of each race in which your group is involved.

When experiments are done in which measurements are taken, a good experimenter organized a table in which all measurements are recorded that will be used to make the necessary calculations.  The final quantity that we desire to measure, such as speed in this activity, should be located in the extreme right-hand column of your table.  All other measured quantities that are necessary to calculate speed should be placed in columns to the left of the speed column.  Always show the units used in measured and calculated values in the top of each column along with the name of the quantity.  Construct a table such as the one started below by adding columns between “activity” and “speed” to show what you measured.  Record as many digits as you can read directly plus one estimated digit from your measuring instruments.
Activity








Speed (units)
The Crawl

Running

Hopping

Summing up

1. How are speed, distance, and time related?

2. Would the recorded speeds represent the maximum velocity for each event?  Explain.

3. List the fastest event in the class in miles per hour.  (1.0 m/s = 2.237 mph)

4. Make a graph of distance versus time.
Color Turbine

Teacher Notes
This can be used as a class demo, a mini-lab, or as a take-home lab.  The cost of the materials is approximately $3 for a class set of 45.  All the materials were bought at JoAnn Fabrics in the kids’ crafts section.

Materials:

Black cardboard

Blue, Red, and Green Foam board (make sure the back is sticky!)

Ziplock Bags

Scissors

Prep:
1. Cut the black cardboard into 2 ¾ inch squares.  If the squares are larger,

the students have a hard time spinning the turbines.

2. Cut the foam board into ¾ x 1 ½ inch rectangles.

3. Each Ziplock Bag should contain:

2 green foam rectangles

2 red foam rectangles

2 blue foam rectangles

3 cardboard squares

Prep Time:
About 1 hour

Procedure:
1. Hold the cardboard square on an angle (see figure one).

2. Place a red rectangle horizontally on the front.  

3. Place a green rectangle vertically on the back.

4. Bend the side corners in opposite directions (see figure two).

5. Hold the cardboard square between your thumb and first finger.  Blow on the sides of the turbine to make it spin.  Make a note of the color in the center!

6. Repeat with the other color combinations (red and blue, green and blue).

Why Does This Work?
Our retinas retain an image for a short period of time after we see an object.  This phenomenon is known as the Persistence of Vision.  When see the color red, our retina will continue to send messages to our brain for a fraction of a second after the color is removed.  If we see green quick enough after red, our brains will perceive yellow.

By spinning the cards fast enough, we will see two colors in rapid succession, allowing our brains to perceive the additive affects of light!































































Name:

Date:

Class Period:

Color Turbine

Student Notes
Information:

Our retinas retain an image for a short period of time after we see an object.  This phenomenon is known as the Persistence of Vision.  When see the color red, our retina will continue to send messages to our brain for a fraction of a second after the color is removed.

By spinning the cards fast enough, we will see two colors in rapid succession, allowing our brains to perceive the additive affects of light!

Procedure:
1. Hold the cardboard square on an angle (see figure one).

2. Place a red rectangle horizontally on the front.  

3. Place a green rectangle vertically on the back.

4. Bend the side corners in opposite directions (see figure two).

5. Hold the cardboard square between your thumb and first finger.  Blow on the sides of the turbine to make it spin.  Record the color in the center on your data table!

6. Repeat with the other color combinations (red and blue, green and blue).





Data Table:
	Horizontal Color

(Front)
	Vertical Color

(Back)
	Center Color 

(Result of Spinning)

	Red


	Green
	

	Blue


	Red
	

	Green


	Blue
	


Blinky Eyes

This can be used as a class demo, a mini-lab, or as a take-home lab.  The cost of the materials is approximately $50 for a class set of 15.  All the materials were bought at Radio Shack and JoAnn Fabrics in the kids’ crafts section.

Materials

3 V Coin Battery


Paper Clip


2 LED lights


1 Pipe Clear


Electrical tape and/or Glue Dots

Soldering Wire or Guitar Wire 

Wire Cutters

Pliers

Scotch Tape (optional)

Procedure:
1. Cut the paper clip so that you only have one “U” end of the paper clip.

2. Cut the wire to about 15 cm in length.

3. Cut the pipe cleaner into thirds.

4. Twist the pipe cleaners together in the center.

5. Wrap the wire around the paper clip piece, leaving about 5-7 cm of length of wire hanging off the end of the paper clip.

6. Using the pliers, bend the ends of the “U” upwards, so they are parallel to each other.

7. Using scotch tape, make tape triangles on the ends of the wires.  (This is optional.)

8. Twist the short (negative) ends of the LED lights together while keeping the positive ends of the LED lights pointing straight up.

9. Using the pliers, roll the positive ends of the LED lights to look like antennas.

10. Using electrical tape, tape the twisted, negative ends of the LED lights to the negative side of the coin battery.

11. Using a glue dot, attach the twisted pipe cleaner to the negative side of the battery.  Bend to make the legs.

12. Using electrical tape, tape the bent paper clip to the positive (top) side of the battery.  Bend the wire so that movement will cause the wire to come in contact with the positive ends of the LED lights, but the LED lights will not be constantly on.

Can you light the bulb?




Name:













Date:

Question:  How many ways can you light the bulb using only a battery and a piece of wire?

Materials

· Flashlight lightbulb

· Wire

· D battery

Procedure

1.  Using the above materials, create four different arrangements in which you are able to light the lightbulb.  Draw your arrangements below and label each part.

Arrangement One





Arrangement Two

Arrangement Three





Arrangement Four

2.  Now crate four arrangements in which the light bulb does not light, even though all of the materials were used.  Draw your arrangements below and label each part.

Arrangement One





Arrangement Two

Arrangement Three





Arrangement Four

3.  Develop your hypothesis that explains what is required to light the bulb.

Mousetrap and Simple Machines



Name:





       Date:

Can you build a better mousetrap?

Procedure

1. Put together a group of two to four students and pick up your game box.

2. Read instructions of the game so that you know what you are doing.

3. Begin playing.

4. Answer the analysis questions below.

Analysis Questions

1. How is the Mousetrap game an example of a Rube-Goldberg machine?

2. Identify as many simple machines in your game set-up.  

3. Choose two of your simple machines identified in #2 and describe how they are an integral part of your mousetrap.

Rube Goldberg and Simple Machines



Date:
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Rube Goldberg gets his think-tank working and evolves the simplified pencil-sharpener.

    Open window (A) and fly kite (B).  String (C) lifts small door (D) allowing moths (E) to escape and eat red flannel shirt (F).   As weight of shirt becomes less, shoe (G) steps on switch (H) which heats electric iron (I) and burns hole in pants (J).   Smoke (K) enters hole in tree (L), smoking out opossum (M) which jumps into basket (N), pulling rope (O) and lifting cage (P), allowing woodpecker (Q) to chew wood from pencil (R), exposing lead.  Emergency knife (S) is always handy in case opossum or the woodpecker gets sick and can't work.

Your Assignment:  Choosing a simple task, you will create a drawing and explanation of your Rube Goldberg machine.  A Rube Goldberg machine is one that uses a series of smaller tasks to complete an already simple task.  In your drawing you must include at least 5 examples of simple machines using one no more than two times.  You must include at least 15 steps in your drawing.  Next to your drawing you must include an explanation similar to the one provided above that explains each of your steps.  Several ideas are listed below.

· Washing the car

· Sorting laundry
· Vacuuming a room
· Watering a plant

· Washing a window

· Bathing a child
· Grooming a dog
· Changing the channel using a remote
· Reaching something on a high shelf
· Any simple task of your choosing

Quick and Easy Demos

Science Doesn’t Suck
Rotational Momentum

LED Color Mixer

Pressure Versus Volume
D





Top View





Figure 2
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Figure 1





Cd= Drag Coefficient





q = dynamic pressure


 ½ *ρ * v2





ρ = density of air, 1.2 kg/m3





v = average decent velocity





A=Surface area 

















PAGE  
16

_1156730675

_1156730787

