ALISON MATERIALS:   Todd Hindman – Anvil City Science Academy, Nome, AK.


The following materials were developed by Todd Hindman at the Anvil City Science Academy in Nome AK to compliment the classroom activities described in the ALISON Guide to Heat and Energy Activities for the Classroom by Marc Swanson and Cheryl Abbott. They include:

1. ALISON Activity Questions:

1. If we add heat (6 questions)

2. Hot Rods, Understanding the Heat Capacity of Water (6 questions)

3. Thermal Resistance, Insulating Properties of Glass and Styrofoam (4 questions)

4. Temperature Gradient, Exploring the Speed of Heat Transfer (5 questions)

2. ALISON: Heat Capacity (5 questions)

3. ALISON: Heat Unit Review (7 questions)

4. ALISON: Test Review (24 questions)

5. ALISON: Test A (30 questions)

6. ALISON: Test B (31 questions)

ALISON Activity Questions


Name: _______________________

If We Add Heat…

1. Describe the general trend of the line in the beginning when  heating the snow.

2. Why do you think the temperature stayed relatively the same during this time period?

3. Describe the general trend of the line toward the end of  heating.

4. Why do you think the temperature stayed the same during this time period?

5. In which direction is heat transferred?

6. Does a substance necessarily get warmer when heat is added to it?

Hot Rods, Understanding the Heat Capacity of Water

1) The heat capacity of water and metal are different.  Which has a higher heat capacity?  

      Which has a lower heat capacity?

2) How does this relate to the pond during freeze up?  

3) How does this relate to the pond during thaw?

4) Which calculation (s) for the temperature of the metal seems most accurate?

5) Which calculation (s) for the temperature of the metal seems least accurate?

6) What could have caused the large difference in temperature calculations for the metals?  

     Give three reasons.

Thermal Resistance, Insulating Properties of Glass and Styrofoam

1) What does a negative value for change in temperature indicate?

2) Which had a larger thermal resistance, glass or Styrofoam?  What in your data indicated this?

3) What substance(s) may add thermal resistance to a frozen pond?

4) Based on this information, do you think the rate at which the ice thickens will change over the course of the winter?  Why? 

Temperature Gradient, Exploring the Speed of Heat Transfer

1) What is a temperature gradient?

2) How did the temperature gradient from trial 1 compare to trial 2?

3) What is the relationship between the temperature gradient to the rate of heat exchange?

4) How do changes in temperature gradients affect ice growth?  In other words, when does the ice grow faster?  slower?

5) Describe or draw a temperature gradient on a frozen pond.

ALISON: Heat Capacity



Name _____________

We add heat… it should get hot!: A Discrepant Event

1) Describe the shape of graph, after a three to four minutes of heating the snow.

2) Why do you think the temperature remained fairly constant during the first few minutes of heating?

3) Describe the shape of graph, towards the end of heating period.

4) Why do you think the temperature remained fairly constant during the last few minutes of heating?

5) In which direction is heat transferred?

Heat Unit Review 



Name: _______________________

1. T  or  F
If you are adding a constant amount of heat every minute, the temperature should increase at a constant rate.  

2. Heat is transferred from warm to cold until __________________ is reached.

3. Use this equation:     Q = m x T x sh             to answer the following questions.  

    SHOW YOUR WORK

a. A metal rod with a mass of 25g is heated from 25 degrees C to 100 degrees C.  The specific heat of the metal rod is 0.11.  How much energy was transferred into the rod?

b. A hot metal rod is added to 125 ml of water.  The water temperature changes from 17 °C to 37 °C.  How much energy was transferred into the water?

c. A hot metal rod is added to 500 ml of water.  The temperature goes up 5°C.  How much energy was transferred into the water?  How much energy was transferred out of the rod?

4. What has a higher heat capacity: water or a metal rod?  ________________

5. Compared to a metal rod. How much energy is needed to heat up or cool down water?

6. Define thermal resistance.

7. Rank the thermal resistance of the following metals from high to low:  steel, copper, aluminum.

ALISON Test Review



Name: _______________________

1) Define temperature

2) What is thermal energy?

3) Is there more or less thermal energy in a cup of coffee, than a pot of coffee? Why?

4) What instrument is used to measure temperature?

5) What unit of measurement is temperature measured in?

6) Name two commonly used temperature scales.  Describe the freezing and boiling point of each.

7) Name three ways heat is transferred.

8) In which direction is heat transferred?

9) Describe the transfer of heat by radiation.  Give one example.

10) Describe the transfer of heat by convection.  Give one example.

11) Describe the transfer of heat by conduction.  Give one example.

12) Does a substance necessarily get warmer when heat is added to it? Explain.

13) The heat capacity of water and metal are different.  Which has a higher heat capacity?  

      Which has a lower heat capacity?

14) How does the heat capacity of water relate to the pond during freeze up?  

15) How does the heat capacity of water relate to the pond during thaw?

16) What is thermal resistance?

17) What does a negative value for change in temperature indicate?

18) Which has a larger thermal resistance, glass or Styrofoam?  How can you tell?

19) What substance(s) may add thermal resistance to a frozen pond?

20) Does the rate at which the ice thickens change over the course of the winter?  Why?

21) What is a temperature gradient?

22) As the temperature gradient increases between the atmosphere and the ice on a pond increases, what happens to the rate of ice growth?

23) Describe or draw a temperature gradient on a frozen pond.

24) What is latent heat?

For the test, you will also be expected to:


Set up a line graph using appropriate scales, labels for the x and y-axis, and keys.

Use the formula     Q = m  x  T  x  specific heat         

to determine the amount of heat transferred.

Interpret graphs.

Use the formula     [TH (MH)] – [TC (MC)] / MC  

to determine the value of latent heat.

ALISON Test A




Name: _______________________

_____ 1) What is the average amount of energy of motion of each particle of a substance,  
               or simply a measure of how hot or cold a substance called.

a) thermal energy
b) temperature

c) heat

d) heat capacity

_____ 2) What is the total energy of motion in the particles of a substance called?

a) thermal energy
b) temperature

c) heat

d) heat capacity

_____ 3) Which is not a type of energy transfer?

a) radiation
b) conduction

c) conversion

d) convection

_____ 4) In which direction is heat transferred between substances?

a) from cooler to hotter  b) from hotter to cooler
c) both a & b
d) neither 

_____ 5) What is the ability of a substance to resist the flow of heat through it is called?

a) thermal energy
b) thermal radiation
c) thermal resistance

d) thermal capacity

_____ 6) What does a negative value for change in temperature indicate?


a) heat loss
b) heat gain

c) equilibrium

d) calculation error

_____ 7) What term is used to describe the amount of energy needed to change a 
               substance from one state of matter to another (ex. Ice to liquid water)?

a) thermal energy
b) heat capacity 
c) temperature gradient

d) latent heat

_____ 8) What is the difference in temperature between two substance called?

a) thermal energy
b) heat capacity 
c) temperature gradient

d) latent heat

9) What instrument is used to measure temperature?

10) What unit of measurement is temperature measured in?

11) Name two commonly used temperature scales.

12) Is there more or less thermal energy in a cup of coffee, than a pot of coffee?  Explain.

Matching: Choices may be used more than once.

_____ 13) The boiling point of water, measured in Celsius.


A) Conduction

_____ 14) The freezing point of water, measured in Celsius.

B) Radiation

_____ 15) The boiling point of water, measured in Fahrenheit.

C) Convection

_____ 16) The freezing point of water, measured in Fahrenheit.

D) 212°

_____ 17) Energy transferred by electromagnetic waves.


E) 0°

_____ 18) The direct transfer of heat from one substance to another.
F) 100°

_____ 19) The transfer of heat by the movement of a fluid.


G) 32°

_____ 20) Wind is caused by this type of energy transfer.

_____ 21) The sun’s energy is transferred in this way.

_____ 22) A metal bar heating up in a flame is an example of this type of energy transfer

True or False

_____ 23) A substance will always get warmer when heat is added to it? 

_____ 24) During the fall, the pond water will absorb heat energy as the ice begins to 
                 form.

_____ 25) During the spring, the pond water will absorb heat energy as the ice begins to
                 thaw.

_____ 26)  Ice will grow faster during the first month of growth, that the fourth month of 
                  growth.

_____ 27) As the temperature gradient increases between the atmosphere and the ice on a
                 pond the rate of ice growth increases?

Graph the following information using proper labels, a key, and number intervals.  Then, use the graph to answer the questions that follow.

	
	Styrofoam
	Glass

	
	Water Temp. (°C)
	Water Temp.(°C)

	Initial Temperature
	74
	74

	1 minute
	73
	71

	2 minutes
	72
	67

	3 minutes
	70
	64

	4 minutes
	68
	60

	5 minutes
	67
	55

	6 minutes
	65
	51

	7 minutes
	64
	46

	8 minutes
	62
	42

	9 minutes
	60
	39

	10 minutes
	59
	36


28) Which has a larger thermal resistance, glass or Styrofoam?  How can you tell?

29) What substance(s) may add thermal resistance to a frozen pond?

Use the following data to answer the following questions.

	
	Trial # 1
	Trial # 2

	
	400 ml of Super Hot Water
	200 ml of Super Cold Water
	400 ml of Hot Tap Water
	200 ml of Cold Tap Water

	
	Water Temp. (°C)
	Water Temp. (°C)
	Water Temp. (°C)
	Water Temp. (°C)

	Initial Temperature
	94
	1
	51
	26

	1 minute
	88
	4
	50
	27

	2 minutes
	80
	8
	49
	29

	3 minutes
	72
	12
	46
	30

	4 minutes
	62
	20
	44
	32

	5 minutes
	52
	26
	42
	34

	6 minutes
	43
	30
	40
	30

	7 minutes
	38
	32
	37
	33

	8 minutes
	37
	34
	36
	34

	9 minutes
	36
	36
	35
	35


27) What was the temperature gradient at the beginning of Trial 1?

28) What was the temperature gradient at the beginning of Trial 2?

29) How long did it take the temperature of the two water samples to come to equilibrium 
      in Trial 1?

30) How long did it take the temperature of the two water samples to come to equilibrium 
       in Trial 2?

ALISON Test B




Name: _______________________

_____ 1) What is the average amount of energy of motion of each particle of a substance, 
               or simply a measure of how hot or cold a substance called.

a) thermal energy
b) temperature

c) heat

d) heat capacity

_____ 2) What is the total energy of motion in the particles of a substance called?

a) thermal energy
b) temperature

c) heat

d) heat capacity

_____ 3) Which is not a type of energy transfer?

a) radiation
b) conduction

c) conversion

d) convection

_____ 4) In which direction is heat transferred between substances?

a) from cooler to hotter  b) from hotter to cooler
c) both a & b
d) neither 

_____ 5) What is the ability of a substance to resist the flow of heat through it is called?

a) thermal energy
b) thermal radiation
c) thermal resistance

            d) thermal capacity

_____ 6) What does a negative value for change in temperature indicate?


a) heat loss
b) heat gain
c) equilibrium

d) calculation error

_____ 7) What term is used to describe the amount of energy needed to change a 
                substance from one state of matter to another (ex. Ice to liquid water)?

a) thermal energy
b) heat capacity 
c) temperature gradient

            d) latent heat

_____ 8) What is the difference in temperature between two substance called?

a) thermal energy
b) heat capacity 
c) temperature gradient

            d) latent heat

9) What instrument is used to measure temperature?

10) What unit of measurement is temperature measured in?

11) Name two commonly used temperature scales. Describe their boiling and freezing points. (3X)

Matching:

_____ 12) Energy transferred by electromagnetic waves.


A) Conduction

_____ 13) The transfer of heat by the movement of a fluid.


B) Radiation

_____ 14) The direct transfer of heat from one substance to another.
C) Convection

15) Name an example of heat transfer by conduction.

16) Name an example of heat transfer by radiation.

17) Name an example of heat transfer by convection.

18) Is there more or less thermal energy in a cup of coffee, than a pot of coffee?  Explain.

19) Will a substance always get warmer when heat is added to it? Explain.

20) During the fall, describe the transfer of heat between the pond and the atmosphere.

21) During the spring, describe the transfer of heat between the pond and the atmosphere.

22) Between fall and spring, does the rate at which the ice forms change?  Explain.

23) How does the temperature gradient between the atmosphere and the pond affect the rate of ice growth?

Graph the following information using proper labels, a key, and number intervals.  Then, use the graph to answer the questions that follow.

	
	Styrofoam
	Glass

	
	Water Temp. (°C)
	Water Temp.(°C)

	Initial Temperature
	74
	74

	1 minute
	73
	71

	2 minutes
	72
	67

	3 minutes
	70
	64

	4 minutes
	68
	60

	5 minutes
	67
	55

	6 minutes
	65
	51

	7 minutes
	64
	46

	8 minutes
	62
	42

	9 minutes
	60
	39

	10 minutes
	59
	36


24) Which has a larger thermal resistance, glass or Styrofoam?  How can you tell?

25) What substance(s) may add thermal resistance to a frozen pond?

Use the following data to answer the following questions.

	
	Trial # 1
	Trial # 2

	
	400 ml of Super Hot Water
	200 ml of Super Cold Water
	400 ml of Hot Tap Water
	200 ml of Cold Tap Water

	
	Water Temp. (°C)
	Water Temp. (°C)
	Water Temp. (°C)
	Water Temp. (°C)

	Initial Temperature
	94
	1
	51
	26

	1 minute
	88
	4
	50
	27

	2 minutes
	80
	8
	49
	29

	3 minutes
	72
	12
	46
	30

	4 minutes
	62
	20
	44
	32

	5 minutes
	52
	26
	42
	34

	6 minutes
	43
	30
	40
	30

	7 minutes
	38
	32
	37
	33

	8 minutes
	37
	34
	36
	34

	9 minutes
	36
	36
	35
	35


26) What was the temperature gradient at the beginning of Trial 1?

27) What was the temperature gradient at the beginning of Trial 2?

28) How long did it take the temperature of the two water samples to come to equilibrium 
      in Trial 1?

29) How long did it take the temperature of the two water samples to come to equilibrium 
       in Trial 2?

30) What is the relationship between the temperature gradient and the rate of heat loss / 
       gain ?

31) Use the formula     Q = m  x  T  x  specific heat 

to determine the amount of heat transferred from the super hot water to the super cold water. Remember, the specific heat of water is 1, and the change in Temperature is Tstart- Tend
