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The Nature of Mature

#1 – Solids, Liquids, and Gases

TEKS

IPC - Grade 9 – 1, 1A, 1B, 2, 2A, 2B, 2C, 2D, 3, 3A, 7, 7A, 8, 8A

OBJECTIVE

The students will be able to:

· Explain the kinetic theory.

· Describe the particle movement in the four states of matter.

· Explain particle behavior at the different spots on a heating curve.

ENGAGE

1. Show Split Peas in CD cases to the class. Shake them and tell them each pea represents a molecule.

a. Solids – CD case is packed full of peas

b. Liquids – CD case is ¾ full of peas

c. Gases – CD case is ¼ full of peas

2. Brainstorm examples of solids, liquids, and gases. Place the correct CD under the correct brainstorm list.

EXPLORE

 Ice Cream Phase Change Lab – Students will make ice cream and see the parts go through the phase changes. Materials needed are small Ziploc bags, large Ziploc bags, Rock Salt, Ice, Milk, Sugar, Vanilla Extract, and a timer. 

EXPLAIN

1. Students will take notes from a PowerPoint presentation. They will take their notes on a 3 fold foldable with Solids, Liquids, and Gases listed on the front.  Pea CD cases will be left at the front with the brainstorms during the presentation. When discussing each of the phases of matter, refer back to the CD cased and brainstorm. PowerPoint presentation will cover the following topics:

Kinetic Theory 

1. All matter is composed of small particles

2. Particles are in constant, random motion

3. Particles are colliding with each other and the sides of the container

Solids – packed close together, low energy, and maintains shape and volume

Liquids – molecules farther apart, higher energy, and maintains volume, but not shape

Gases – molecules spread apart, higher energy, no set volume or shape

Plasma – highest energy, dangerous, found in the Sun

Melting Point/Freezing Point – temperature at which solids turn to liquids or liquids to solids.

Heat of Fusion – energy required to go from solid to liquid

Boiling Point – temperature at which a liquid turns to a gas

Heat of vaporization – energy required to go from liquid to gas

Sublimation – solid going straight to a gas

2. On a transparency, have the heating curve of water. Explain the different terms in relation to the location on the graph.

ELABORATE

Question: In reaching the boiling point of a liquid, what is the relationship between time and temperature of various volumes the liquid?

Variables:

Independent: time


Dependent: temperature

Hypothesis: If there is more liquid, then it will take longer for the liquid to reach the boiling point.

Materials: 

Graduated Cylinder

Water

Beaker

Hot Plate


Timer

Thermometer

Goggles

Procedure:

To limit the amount of time needed, one group will do 25 ml, one group will do 50 ml, one group will do 75 ml, and another group will do 100 ml. IF more than 4 groups, then the extras will just repeat one of the amounts, or do more.

1. Put googles on.

2. Place the amount of water that was assigned to your group in a beaker. Set beaker on hot plate. Measure and record the temperature.

3. Plug in and turn on hot plate. Every 2 minutes record the temperature of the water for a total of 10 minutes.

4. Repeat all steps for a total of 3 trials.

5. Record your data on the front board for your amount of water.

Data Table:

(These results are typical of what would be received.)

For 25 ml of Water

Trial One 

  Trial Two

        Trial Three

Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)

0
20
0
20
0
20

2
55
2
53
2
57

4
95
4
93
4
97

6
100
6
99
6
100

8
100
8
100
8
100

10
100
10
100
10
100

For 50 ml of Water

Trial One 

  Trial Two

        Trial Three

Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)

0
20
0
20
0
20

2
30
2
32
2
31

4
70
4
70
4
70

6
100
6
95
6
98

8
100
8
100
8
100

10
100
10
100
10
100

For 75 ml of Water

Trial One 

  Trial Two

        Trial Three

Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)

0
20
0
20
0
20

2
27
2
28
2
29

4
56
4
54
4
58

6
80
6
78
6
82

8
100
8
93
8
96

10
100
10
100
10
100

For 100 ml of Water

Trial One 

  Trial Two

        Trial Three

Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)
Time (min.)
Temp. (OC)

0
20
0
22
0
24

2
25
2
23
2
27

4
50
4
52
4
54

6
72
6
74
6
76

8
85
8
85
8
85

10
100
10
100
10
99

Averages

Time

(min.)
25 ml Average Temp (OC)
Time

(min.)
50 ml Average Temp (OC)
Time

(min.)
75 ml Average Temp(OC)
Time (min.)
100 ml Average Temp (OC)

0
20
0
20
0
20
0
22

2
55
2
31
2
28
2
25

4
95
4
70
4
56
4
52

6
99.7
6
97.7
6
80
6
74

8
100
8
100
8
96.3
8
85

10
100
10
100
10
100
10
99.7

Data Graph
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Questions:

1. Did the volume impact the temperature reaching the boiling point of 100OC?

2. Was your hypothesis proved or disproved.

Results: As time increased for the various amounts of liquid it took longer periods of time to reach the boiling point of the liquid.

Conclusions: During this experiment, we were looking at how volume affects the temperature increases of liquids such as water. We heated a set amount of water and measured the temperatures at even intervals. We then compiled the data from the whole class. We discovered that the volume does impact how long it takes to reach the boiling point. The more liquid in the container the longer it takes to reach the boiling point. When there is more volume, you need longer time for all the particles to really get moving in order to make the transition from a liquid to a gas. This means it would take longer for a liquid to go to a gas if you had larger amounts of the liquid.

EVALUATE

1. Make a state of matter concept map using Inspiration.

a. Include all 4 states of matter.

b. Include a pictorial example of each state of matter.

c. Give 3 facts about each state of matter.

d. Reference the kinetic theory.

2. Label a heating curve graph with the appropriate terms:

· Boiling point

· Heat of Fusion

· Heat of Vaporization

· Freezing/Melting Point

Under the graph explain what the particles are doing at each point. 

Rubric Following for Entire 5E.

Task
8 points
6 points
4 points
2 point
0 points
Your Score

Lab Safety and Participation

· Remain seated with lab group

· Actively participate with group

· Use all lab safety

· Remain on task
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Data Table

· Correctly name independent variable

· Correctly name dependent variable

· Data table complete

· Units labeled correctly
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Graph

· Axis labeled

· Neat and readable

· Complete

· Labeled with correct units
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Results

· Stated correctly

· Questions answered

· Data Table summarized

· Graph summarized
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Conclusions

· Question restated

· Hypothesis restated - proven or disproved

· Results discussed

· Problems with data/Future ideas/Etc.
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Concept Map
· In Inspiration
· Connecting line
· Color
· Reference kinetic theory
4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Concept Map - solids
· 3 facts for solids
· Picture
4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Concept Map - liquids
· 3 facts for liquids
· Picture
4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Concept Map - gases
· 3 facts for gases
· Picture
4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Concept Map - plasma
· 3 facts for plasma
· Picture
4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Heating Curve Labeled

· Boiling point

· Heat of Fusion

· Heat of Vaporization

· Freezing/Melting Point


4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Heating Curve Description of Particles

· Boiling point

· Heat of Fusion

· Heat of Vaporization

· Freezing/Melting Point


4of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Total Score = _________ out of 96 points = ______________ %

The Nature of Mature

#2 – Density and Buoyancy

TEKS

IPC - Grade 9 – 1, 1A, 1B, 2, 2A, 2B, 2C, 2D, 3, 3A, 7, 7A, 7B

OBJECTIVE

The students will be able to:

· Explain Archimedes’ principle.

· Calculate Density.

· Determine if something will sink or float.

ENGAGE

1. Soda Pop Float – Place an unopened can of Coke, Diet Coke, Dr. Pepper, Diet Dr. Pepper, and Sprite into an aquarium full of water. Have the students’ give a hypothesis of what they think will happen. 

2. Magic Ping-Pong Ball – Place ping-pong ball in popcorn kernels. Set a weighted ping-pong Ball on top. Shake the popcorn kernels and the weighted will go under while the un-weighted one comes to the top.

EXPLORE

1. Can Candy Float? – Give students several different types of candy. Let them drop the pieces of candy into a beaker of water. See if they sink or float. Challenge students to try and figure out what makes them sink or float. Give them graduated cylinders, rulers, and balances for them to work with and try to come up with why. Candy to use: Recesses Pieces, Fun Size Hershey Bar, Fun Size Kit Kat, Skittle, Lemonhead, Hershey Kiss or Hug, Fun Size Snicker, and Starburst. (Note: Candy needs to be naked (no wrapper).

2. Layering Liquids and Buoyancy –

a. In one beaker use food coloring to dye 10 ml of water.

b. Pour 10 ml of corn syrup into a beaker.

c. Pour the colored water on top of the corn syrup.

d. Pour 10 ml of vegetable oil on top of the water.

e. Drop a .5 cm square piece of aluminum foil, a steel nut, and a whole peppercorn into the beaker.

f. Have students draw what they see. 

Leave at the front of the room for the explanation.

EXPLAIN

The students will set up a 2-tab book (horizontal). One side will be for density and one side for buoyancy.

Set up the hot water for the density ball. Place the density ball in the hot water bath. 

The following topics will be covered and placed in their book.

· Density – mass per unit volume of a material

· Density is calculated as mass divided by volume. During the explanation several practice problems will be covered.

· Explain that density is a physical property of all materials. Each material has a set density. Show through calculating that if the density is the same and if mass changes, then the volume would also need to change.

· Explain for something to float in another substance then the density would need to be less than the density of the object would need to be less than what it needs to float in.

· Refer to the layered liquids.

· Introduce the concept of buoyancy and buoyant force – ability of a fluid (liquid or gas) to exert an upward force on an object immersed in it.

· Archimedes’ Principle – buoyant force of an object is equal to the weight of the fluid displaced by the object.

· Explain transparencies of boats floating and illustrating the buoyant force of wood and steel. Showing the connection between density and buoyancy. Connect to the items in the layered liquids. 

· Then bring their attention to the density ball. Explain to the class the special properties of water, and how the temperature affects the ability of it to float.

ELABORATE

Question: What is the relationship between mass and density of cubes with 2½ cm sides?

Variables:

Independent: Mass


Dependent: Density

Hypothesis: If the mass increases, then the density will increase.

Materials: 

Oak block

Pine block

Acrylic block

Aluminum block

Copper block

Steel block

Brass block

PVC block

Polypropylene block

Triple Beam Balance

Calculators

Procedure:

1. Get the mass of each block and record. 

2. Calculate the density. The blocks have a length, width, and height of 2½ cm. 

3. Repeat 2 more times.

Data Table:

(These results are typical of results received by students.)

 Trial One

Trial Two

Trial Three

Type of Block
Mass (g)
Density (g/cm3)
Mass (g)
Density (g/cm3)
Mass (g)
Density (g/cm3)

Oak
12.5
0.8
12.5
0.8
12.5
0.8

Pine
7.0
0.448
7.1
0.4544
6.9
0.4416

Acrylic
17.2
1.1008
17.3
1.1072
17.4
1.1136

Aluminum
42.2
2.7008
42.2
2.7008
42.2
2.7008

Copper
140
8.96
140.2
8.9728
140.1
8.9664

Steel
123.4
7.8976
123.5
7.904
123.3
7.8912

Brass
134.4
8.6016
134.4
8.6016
134.4
8.6016

PVC
21.9
1.4016
21.8
1.3952
22
1.408

Polypropylene
14.5
0.928
14.5
0.928
14.5
0.928

Averages

Average Mass and Densities of the Blocks

Type of Block
Mass (g)
Density (g/cm3)

Oak
12.5
0.8

Pine
7.0
0.448

Acrylic
17.3
1.1072

Aluminum
42.2
2.7008

Copper
140.1
8.9664

Steel
123.4
7.8976

Brass
134.4
8.6016

PVC
21.9
1.4016

Polypropylene
14.5
0.928

Data Graph
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Questions:

3. What happened to the density as the mass increased?

4. Which items would sink?

5. Which items would float?

6. Explain why a steel boat can float?

Results: As the mass of the different cubes increased, the density increased.

Conclusions: In this experiment, we used various types of cubes. Each cube had different masses since they were made of different materials, but each cube has the same volume so the masses and densities can be compared. As the masses of the cubes increased, the density ended up increasing. The cubes with a density greater than 1.0 g/cm3, would end up sinking if placed in water. The increase in mass has an impact on the density, but I must remember that the volume does play a part in determining whether or not it will have a higher or lower density.

EVALUATE

1. Students will design an aluminum foil boat that will be able to hold 100+ pennies.

2. 10 density problems to calculate

Rubric Following for Entire 5E.

Task
8 points
6 points
4 points
2 point
0 points
Your Score

Lab Safety and Participation

· Remain seated with lab group

· Actively participate with group

· Use all lab safety

· Remain on task
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Data Table

· Correctly name independent variable

· Correctly name dependent variable

· Data table complete

· Units labeled correctly
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Graph

· Axis labeled

· Neat and readable

· Complete

· Labeled with correct units
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Results

· Stated correctly

· Questions answered

· Data Table summarized

· Graph summarized
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Conclusions

· Question restated

· Hypothesis restated - proven or disproved

· Results discussed

· Problems with data/Future ideas/Etc.
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation – Boat

· Boat built
· Able to float
· Able to hold 100 pennies
· Appropriate behavior
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Problems

· Formula Written for Each Problem

· Work Shown for Each Problem

· Units 

· Readable
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


# of density problems correct _______ X 2 points = _________

Bonus Points:

# of pennies over 100 ________


1-25   +2


26-50 +4


51-75 +6


76-100 +8

Total Score = _________ out of 76 points = ______________ %

The Nature of Matter

#3 – The Flow of Fluids

TEKS

IPC - Grade 9 - 1, 1A, 1B, 2, 2A, 2B, 2C, 2D, 3A, 6, 7, 7A, 8

OBJECTIVE

The students will be able to:

· Explain Bernoulli’s Principle in relation to airplanes.

· Explain viscosity in terms of liquids.

ENGAGE

The Great Ketchup Race – On a piece of ramp, place a sheet of foil. Have 4 brands of ketchup. Have student squirt ketchup at the top of the ramp. Another student will time how long it takes the ketchup to get to the bottom. Then repeat for the other ketchup brands.

EXPLORE

1. Make paper airplanes and test to see if they will fly.

2. Fountain straws. Water in a cup, blow across the straw to see the fountain.

3. Blow across the top surface of a piece of paper to get it to float upwards.

EXPLAIN

Students will take notes from a lecture and transparencies. Their notes will be recorded in a shutter fold foldable. One side will say Bernoulli’s Principle. The other side will say Viscosity. 

Bernoulli’s Principle – Increase airflow will cause a low-pressure area. This will allow a plane to fly. (Show transparency of airplane wing with low and high-pressure areas). Relate to fountain and blowing paper. 

Parts of the Airplane – wings, rudder, stabilizers (horizontal and vertical), elevators, and flaps. (Show airplane transparency while going over the parts.) Relate the parts of the airplane to Bernoulli’s Principle.

Viscosity – resistance of a liquid to flow. A temperature increase will increase the viscosity of a liquid. 

ELABORATE

Question: What is the relationship between temperature and time for a ball to go through a fluid?

Variables:

Independent: Temperature


Dependent: Time

Hypothesis: An increase in temperature will decrease the time it takes for an item to fall through the fluid.

Materials: 

Goggles

Timer

Graduated Cylinder

3 Beakers

Hot Plate

Hot Hands

Thermometer

Vinegar

Shampoo

Pancake syrup

Corn syrup

Dish detergent

Honey

Water

15 Marbles

Procedure:

Have each group test a different liquid. Then share their results.

1. Get the liquid your group has been assigned.

2. Put on goggles.

3. Place 100 ml of substance into a beaker.

4. Record the temperature. 

5. Place the marble on the surface of the liquid. Time how long it takes to reach the bottom. Record the time.

6. Place beaker on hot plate. Plug in. Heat for 2 minutes. Take the temperature of the liquid. 

7. Using hot hands remove beaker from hot plate.

8. Place another marble on the surface of the liquid. Time how long it takes to reach the bottom. Record the time.

9. Using hot hands return beaker to hot plate. Repeat steps 6-8 for 3 more times.

10. Using a new beaker, repeat steps 2-9 for two more trials. 

11. Clean your station. Be careful handling the hot glassware. Make sure it is cooled properly before handling with your bare hands or before placing it under the faucet. 

Data Table:

(These results are similar to what one would expect to get. Results shown are for only one liquid. )

Time for a Marble to Pass Through Honey

Trial One

  Trial Two

        Trial Three

Temp. (OC)
Time (sec)
Temp. (OC)
Time (sec)
Temp. (OC)
Time (sec)

22
56
23
54
22
55

45
47
46
46
44
48

65
37
63
34
61
31

85
21
83
23
87
19

100
11
98
12
102
10

Averages

Temp. (OC)
Time (sec)

22.3
55

45
47

63
34

85
21

100
11

Data Graph
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Questions:

7. What happened with the time it took for the marble to drop?

8. What would happen if you put your liquid into the refrigerator, then tested it’s time to travel through the liquid?

Results: As the temperature increased over a period of time, the marble dropped faster through the liquid. The graph shows a downward curve because the time is less when the temperature is higher.

Conclusions: In this experiment, we timed how long it would take for the marble to drop to the bottom of a beaker through a liquid. Then we heated the liquid and took tests every two minutes to see how fast it would drop at higher temperatures. The experiment showed that as the temperature increased, the marble was able to drop faster. This relates to the viscosity of a liquid. Viscosity is the resistance of liquid to flow. The more resistant are going to also cause things to move slower through the process. As the temperature of liquid increases, then the resistance will decrease. Since the resistance decreased, the marble was able to drop faster.

EVALUATE

1. Redesign the paper airplanes to get the plane to go 25 feet. In one paragraph explain why your plane was able to fly as far as it did.

2. Class loop over the parts of a plane, Bernoulli's Principle and Viscosity.

Rubric Following for Entire 5E.

Task
8 points
6 points
4 points
2 point
0 points
Your Score

Lab Safety and Participation

· Remain seated with lab group

· Actively participate with group

· Use all lab safety

· Remain on task
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Data Table

· Correctly name independent variable

· Correctly name dependent variable

· Data table complete

· Units labeled correctly
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Graph

· Axis labeled

· Neat and readable

· Complete

· Labeled with correct units
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Results

· Stated correctly

· Questions answered

· Data Table summarized

· Graph summarized
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Conclusions

· Question restated

· Hypothesis restated - proven or disproved

· Results discussed

· Problems with data/Future ideas/Etc.
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Plane

· Built
· Able to Fly
· Fly 25 feet
· Neat
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Class Loop
Class was Successful



Class Was Unsuccessful


Total Score = _________ out of 56 points = ______________ %

The Nature of Matter

#4 - Gas Laws

TEKS

IPC - Grade 9 – 1, 1A, 1B, 2, 2A, 2B, 2C, 2D, 3, 3A, 6, 6B, 7, 7A, 8

OBJECTIVE

The students will be able to:

· Explain the relationship between temperature and volume of a gas.

· Explain the relationship between pressure and volume of a gas.

ENGAGE

1. Pop Microwave popcorn. 

2. Tell students to slightly squeeze the sides of an unopened soda can. Then have them listen carefully and open the can. Then have the squeeze the sides of the can again.

3. ENJOY the popcorn and soda.

EXPLORE

 Using marshmallow mashers have students mash marshmallows and make them all wrinkled. Tell them to squeeze the sides of the container.

EXPLAIN

Students will take notes from a PowerPoint presentation. Notes will be taken on a shutter fold foldable with Boyle's Law on one side and Charles' Law on the other. PowerPoint presentation will cover the following topics:

· Boyle's Law - Pressure Increases, Volume Decreases (Coke Can, Marshmallow Masher)

· Boyle's Calculations - P1V1 = P2V2
· Charles'Law - Temperature Increases, Volume Increases (Popcorn)

· Charles' Calculations - V1/T1 = V2/T2  

This is only when the temperature is in Kelvin and held at a constant pressure.

ELABORATE

Question: What is the relationship between temperature and volume of a balloon?

Variables:

Independent: temperature


Dependent: volume

Hypothesis: If the temperature increases, then the volume will increase. 

Materials: 

Goggles

Hot plate

Hot hands

Thermometer

Ice

Water

Balloon

Measuring Tape

Calculator

Graduated Cylinder

3-500 ml Beakers

Procedure:

Reminder: Radius = Circumference/2(  Volume = 4/3(r3
1. Put on goggles.

2. Measure 250 ml of water. Pour into Beaker.

3. Take temperature of water. Record.

4. Blow up a balloon to about half of its normal size and place on top of the Beaker. Measure the circumference of the balloon. Calculate the Volume using the formula for spheres. Record.

5. Put 6 cubes of ice in the water. In 2 minutes, take the temperature. Record.

6. Measure the circumference of the balloon. Calculate the Volume using the formula for spheres. Record.

7. Place beaker and balloon on hot plate. Plug in hot plate. In 2 minutes, take the temperature of the water. Record.

8. Measure the circumference of the balloon. Calculate the volume using the formula for spheres. Record. Be sure to be careful dealing with the balloon at this point. The person touching the balloon should wear hot hands. Also make sure the balloon does not touch the hot plate.

9. Continue heating the balloon and water for 2 more minutes. Take temperature. Record.

10. Measure the circumference of the balloon. Calculate the volume using the formula for spheres. Record. Be sure to be careful dealing with the balloon at this point. The person touching the balloon should wear hot hands. Also make sure the balloon does not touch the hot plate.

11. Continue heating the balloon and water for 2 more minutes. Take temperature. Record.

12. Measure the circumference of the balloon. Calculate the volume using the formula for spheres. Record. Be sure to be careful dealing with the balloon at this point. The person touching the balloon should wear hot hands. Also make sure the balloon does not touch the hot plate.

13. Remove beaker. Let cool. 

14. Using a new beaker and a new balloon, repeat the entire procedure two more times. 

15. Unplug hot plate. Let cool. 

16. Clean up lab station.

Data Table:

Trial One

     
Trial Two

       

Trial Three

Temp. (OC)
Circum. (cm)
Volume (cm3)
Temp. (OC)
Circum. (cm)
Volume (cm3)
Temp. (OC)
Circum. (cm)
Volume (cm3)

20
30.8
493.40
21
30.9
498.22
22
31
503.08

5
29.2
420.43
6
29.4
429.13
4
29
411.85

30
31.8
543.04
32
32
553.35
31
31.9
548.18

50
33.3
623.56
52
33.4
629.20
54
33.5
634.87

70
35
724.02
72
35.3
742.80
71
35.1
730.25

Averages

Temp. (OC)
Circum. (cm)
Volume (cm3)

20
30.9
498.22

5
29.2
420.43

30
31.9
548.18

50
33.4
629.20

70
35.1
730.25

Data Graph
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Questions:

9. What happens as the temperature decreased?

10. What happens when the temperature increases?

Results: As the temperature increased, the volume of the balloon also increased. It is a direct relationship.

Conclusions: At the beginning of the experiment, we measured the circumference of the balloon. We took the temperature of the water to get the temperature of the room. Then we added ice to the water to bring the temperature down, and then we remeasured the circumference. Then we heated the water. Every 2 minutes, we measured the temperature and circumference of the water and balloon. We discovered that as the temperature decreased the volume of the balloon decreased. Then as the temperature increased, the volume of the balloon increased. This is a direct example of Charles' Law. 

EVALUATE

1. Calculations sheet for Boyle's and Charles' Law. Some of the calculations should be general to predict the trends. (10 total problems)

2. Photo Collage - 4 pictures of every day life things that directly relate to Boyle's and Charles' Law. 2 pictures of Boyle's Law and 2 of Charles' Law. The pictures can be magazine cut outs, digital images, or regular photographs. Each picture should be labeled with the law name. The pictures should contain a caption that tells how the picture relates to the gas laws. Pictures can be of car tires, coke cans, popcorn, balloons, cakes, etc.

Rubric Following for Entire 5E.

Task
8 points
6 points
4 points
2 points
0 points
Your Score

Lab Safety and Participation

· Remain seated with lab group

· Actively participate with group

· Use all lab safety

· Remain on task
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Data Table

· Correctly name independent variable

· Correctly name dependent variable

· Data table complete

· Units labeled correctly
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Graph

· Axis labeled

· Neat and readable

· Complete

· Labeled with correct units
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Results

· Stated correctly

· Questions answered

· Data Table summarized

· Graph summarized
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Conclusions

· Question restated

· Hypothesis restated - proven or disproved

· Results discussed

· Problems with data/Future ideas/Etc.
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Calculations

· All attempted

· Work shown

· Formula written for calculations

· Readable
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Photo Collage

· 4 pictures
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Photo Collage

· All 4 pictures labeled
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


Evaluation - Photo Collage

· Each picture has a correct caption
4 of 4 requirements met
3 of 4 requirements met
2 of 4 requirements met
1 of 4 requirements met
None met


# of density problems correct _______ X 2 points = _________

Total Score = _________ out of 92 points = ______________ %
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