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2014 Fall Physics 111 Day 5


Physics 111 Fall 2014  October 14,  Day 5

Moon waning gibbous, 60%

Rises: 10:40 pm Monday; High: 6:11 am Tuesday; Sets: 1:38 pm

LOOK FOR SUN AND 3RD QUARTER MOON ON WEDNESDAY MORNING!  HIGH ABOUT 7 AM
As students come in to class: 

Have small groups write on their white boards their question, observations, conclusions about their question about the moon

9:30-9:45
Sharing Observations of the Sun and Moon

9:45-9:50
Changing small groups
9:50-10:00
Documenting Initial Knowledge about Thermal Phenomena


10:00-10:20
Exploring Thermal Phenomena: (metal, wood, Styrofoam blocks)

10:20-11:00
Exploring Thermal Phenomena: T probes

11:15-11:25
Writing

11:25-11:50
Reflecting

Equipment:
Chart on whiteboard for moon observations



For thermal phenomena:




    For each student: Heat and temperature diagnostic question




    For each small group:




    Steel, Aluminum, wood, Styrofoam plates 




    (or array of metal, wood, plastic objects)




    Regular thermometer




    2 digital thermometers, computer




    Cups for hot and cold water;




    Containers for hot and cold water




    Access to sink with hot and cold water or pot with cold water; 




    (Pot with hot water on hot plate, hot pot holder, dipper)

9:30-9:45
Sharing Observations of the Sun and the Moon


Have each group report their findings about the moon



Then field trip to the roof to see waning gibbous moon


 How has the lit portion of the moon that we have seen been changing?




(got bigger from crescent on right to half lit on right to more than half lit on right  to full, now getting smaller, waning gibbous, toward half lit on left



What is a moon called that is more than half lit but less than full? gibbous


What is a moon called that is getting bigger?  waxing



What is a moon called that is getting smaller?  waning


If you point one arm at the moon and one arm at the sun:


What angles have been formed by your arms?  (acute? Right? Obtuse? Straight?)




How has that angle been changing?




(was getting bigger, now getting smaller 




Anyone see the angle for full moon and sun?




 (straight angle, moon was rising while the sun was setting)

What is the relation between the lit portion of the moon we have seen and the angle formed by pointing one arm at the sun and one arm at the moon?



(the bigger the angle, the bigger the lit portion)


What do you think will happen next?  Make some predictions:



Will the moon be getting bigger or smaller?  (smaller)
Will the angle be getting bigger or smaller?  (smaller)



Where do you think the moon will be if we come back on Thursday at the same time?

LOOK FOR THE MOON  IN THE MORNING ON WEDNESDAY!


ESTIMATE ANGLE FORMED BY POINTING AT THE SUN AND MOON

9:45-9:50
Changing small groups



(count off 1, 2,3, 1as go around the room and then move)

Exploring Thermal Phenomena

 9:50-10:00 
Heat and Temperature Diagnostic Question



Plates made of 4 types of materials (2 kinds of metal, wood, Styrofoam)



Write individual response:

WITHOUT TOUCHING THE PLATES:

Rank these materials in order of temperature

Explain your reasoning

10:00-10:10
Small group discussion:



After all have finished writing individually, in small groups:



Explain the reasoning for your predicted ranking to your group members



Touch the four plates.  Rank in order of temperature



Explain the reasoning for your ranking to your group members


Measure temperatures with standard thermometer



(find the plates are the same temperature or close to same temperature; 

at least not the expected big difference between the metal and Styrofoam)



Small groups discuss why this might be

10:10-10:20
Whole group discussion of concepts: 

Room temperature




Equilibrium (objects in contact come to same temperature)




Insulator/conductor




Thermal conductivity – property of a material that indicates  how quickly a material transfers heat energy




Density – property of a material that indicates how much mass there is in each unit of volume



Powerful ideas: 

Different materials conduct heat from body differently

Temperature difference implies flow of heat energy


(from hot to cold?  From cold to hot?)

Materials with high thermal conductivity transfer heat rapidly (conductors)

Materials with low thermal conductivity transfer heat slowly (insulators)

Materials that are in contact come to the same equilibrium temperature if left long enough and are not near source of heat (room temperature)

Thermal conductivity and density are different properties of materials

10:20-10:35
Introduce digital temperature probes



Open-ended invitation to play with this equipment.  What can you find out?



How make m’s?  w’s?   curvy m’s?  sharp peaked m’s?

10:35-11:20
Provide hot and cold water:

What questions would you ask about mixing hot and cold water? –





Ask and answer own questions



About 10 minutes in write on white board 4 scenarios, 

ask each group do all but only report on one.



Mix hot and cold water




a: Equal amounts at same temperature




b: Equal amounts at unequal temperatures




d: Unequal amounts at same temperature




d: Unequal amounts at unequal temperatures



Remind to take pictures of graphs

Small group prepare report: own question + one of a-d


Explain reasoning for predictions and present observations

Show graph for each situation

Show numbers for each situation


If time, have small groups report; if not time, delay reports until next session



If time, whole group discussion



Observations:

Hot and cold water when mixed together come to a common temperature inbetween the hot T and the cold T; that is called the equilibrium T
Powerful idea:
If equal amounts of hot and cold water, equilibrium T is half way between


If have a lot of hot water, the equilibrium T is close to but less than initial hot T.



If have a lot of cold water, the equilibrium T is close to but more than initial cold T.

Powerful ideas:

The bigger amount of water will have the smaller change in T



(small change in temperature) for (lots of stuff)
The smaller amount of water will have the bigger change in T

(big change in temperature) for (not much stuff)


Developing a new powerful idea:  

How much heat  energy is being transferred?

How much heat energy is the hot water losing?

How much heat energy is the cold water gaining?

If nothing lost to the ‘environment’ all the heat lost by the hot water is gained by the cold water: 

  heat energy lost by hot water   = heat energy gained by cold water

If some heat energy goes into the environment:

       
Heat energy lost by hot water = heat gained by cold water + heat gained by environment



Conservation of heat energy:  energy lost = energy gained
11:20-11:30
Writing

11:30-11:50   Reflecting: What learn, what wonder?
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