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Investigating How Heat Flows
Problem:
If you place a container with hot water inside a container with cold water, what will happen to the thermal energy of water in both containers?
Form a Hypothesis
If_________________________________________________________________then,_____________________________________________________________.
Procedure:

1.
Using a graduated cylinder, measure 150 mL of hot water.

2.
Carefully, pour the hot water into the metal can.

3.
Using a graduated cylinder, measure 150 mL of cold water.

4.
Pour the cold water into the Styrofoam container.

5.
Hold a thermometer in each of the containers. Make sure the thermometer is not touching the walls or bottom of the containers.
6.
Wait 20 seconds. Measure and record the starting temperature of both containers in degrees Celsius in the Data Table.
7.
Place the metal can with hot water inside the Styrofoam container.

8.
Make sure that the thermometer in the Styrofoam cup is not in contact with the metal can.

9.
Wait two minutes. Read and record the temperature in both containers in the Data Table.
10.
Keep reading and recording the temperature every two minutes, for the next 14 minutes.

Data Table                              Temperature in degrees Celsius
	Water
	Starting Temperature
	2 min
	4 min
	6 min
	8 min
	10 min
	12 min
	14 min

	Hot
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C

	Cold
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C
	        °C


11.
On the next page, make a double line graph showing your data. Use a red pencil to trace the line for hot water and a blue pencil for cold water. Make sure that you label both axes and give a title to the graph.
[image: image4.png]| MATH . SCIENCE]

PARTNERSHIP



Data Graph
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Title f x-axis: ______________________________________________
Photo credit: https://commons.wikimedia.org/wiki/File:Engineering_5mm..svg 

Lab Analysis Questions

1.
In which of the containers did the water have more thermal energy at the beginning of the activity? Explain your choice. (PTI 4.3)
__________________________________________________________________

_________________________________________________________________
2.
In which of the containers did the water have less thermal energy at the beginning of the activity? Explain your choice. (PTI 5.2)
__________________________________________________________________

__________________________________________________________________

3.
In which container did the thermal energy increase? Explain your choice. (PTI 5.2)
__________________________________________________________________

__________________________________________________________________

4.
In which container did the thermal energy decrease? Explain your choice. (PTI 5.2)
__________________________________________________________________

__________________________________________________________________
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5.
If energy is neither created nor destroyed, what is happening to the thermal energy between the containers? (PTI 5.2)
__________________________________________________________________

__________________________________________________________________

6. In the rectangle below, draw a model, using arrows, to show the transfer of thermal energy in your investigation. (PTI 7.3)

7. What happened to the temperature in your cups during the last 4 minutes?

__________________________________________________________________

__________________________________________________________________

7.
What does the answer to the previous question tell us about the heat transfer in the two containers? (PTI 5.2)
__________________________________________________________________

__________________________________________________________________

8.
In the rectangle below, draw a model, using arrows, to show the transfer of thermal energy in your investigation. (PTI 7.3)

9.
Reflect on your hypothesis. Was your hypothesis supported or not supported by your data? Cite evidence from your data table or graph to support your claim. (PTI 5.2)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

10.
Based on your data, predict what would happen to the temperature of water in both containers after 20 minutes? After one hour? (PTI 5.3)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


Name ________________________________
Period ______  Date _________
Investigating How Heat Flows Quiz

1.
A metal block (A) with a temperature of 25°C is placed on top of another identical metal block (B) with a temperature of 38°C. Which of the following is most likely to occur as soon as you place block A on top of block B? (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3)
a.
Thermal energy will be transferred from block A to block B.

b.
Both blocks will remain at the same initial temperature.

c.
The temperature of block B will increase.

d.
Thermal energy will be transferred from block B to block A.

2.
Jairo likes ice cream with hot fudge. He placed the spoon that he used to serve the ice cream into the jar with hot fudge and left it on the table. Which of the following best describes the final temperature of the spoon? (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3)
a.
The final temperature of the spoon will be higher than the initial temperature of the hot fudge.

b.
The final temperature of the spoon will be lower than the final temperature of the hot fudge.

c.
The final temperature of the spoon will be higher than the final temperature of the hot fudge.

d.
The final temperature of the spoon will be the same as the final temperature of the hot fudge.

3.
How does heat transfer between objects? (SC.7.P.11.4)
a.
Heat transfers between objects in any direction.

b.
Heat transfers from warm objects to cold objects.

c.
Heat transfers from cold objects to warm objects.

d.
Heat transfers when objects are at the same temperature. 

4.
Which graph best shows the flowing of heat between a cold and a warm object? (SC.7.P.11.4) (NGSS Practice 4) (PTI 4.2)
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5.
For each of the following situations infer the direction of heat flow as being from A to B, B to A or no heat flow. (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3)
	A
	B
	Direction of Heat Flow

	ice cream     T=   2°C
	outside air          T= 34°C
	

	hot cocoa     T= 65°C
	hot milk              T= 65°C
	

	kitchen         T= 40°C
	fridge                 T=   1°C
	

	porch           T= 42°C 
	living room         T= 39°C
	



Name ______________________________   Period _____  Date ______
Showing My Understanding
Observe the following pictures and explain the flow of heat. (SC.7.P.11.4) (PTI 5.2)
____________________________________________________________________________________________________________________________________________________________________________
Photo credit: http://www.publicdomainfiles.com/show_file.php?id=13534686619072

__________________________________________

__________________________________________

__________________________________________

__________________________________________

Photo credit: http://pixabay.com/en/campfire-wood-fire-firewood-31930/
Draw a situation demonstrating the flow of heat between two objects.  Explain the movement of heat in your drawing. The situation must be different from the ones explained in class or shown in the videos. (SC.7.P.11.4) (PTI 5.8)


Lab Analysis Questions Possible Answers
1. The container with hot water has more thermal energy because its temperature is higher than the container with cold water.

2. The container with cold water has less thermal energy because its temperature is lower than the container with hot water.

3. As time passed, the thermal energy of the cold water increased. As the temperature of the cold water increased, its thermal energy increased too.

4. As time passed, the thermal energy of the hot water decreased. As the temperature of the hot water decreased, its thermal energy decreased too.

5. The thermal energy is being transferred from the hot water to the cold water.

6. The temperature remains constant.
7. Heat will stop moving when both containers or objects reach the same temperature

8. Accept all possible answers but make sure that they understand the concept that energy is always transferred from the warmer object to the cooler one.
9. Accept all possible answers but make sure that the students support their answers citing data from the lab.
10. The temperature of water in both containers will be the same.
Investigating How Heat Flows Quiz Answer Key

1. d

2. d

3. b

4. d
5. For each of the following situations infer the direction of heat flow as being from A to B, B to A or no heat flow. (SC.7.P.11.4)

	A
	B
	Direction of Heat Flow

	ice cream     T=   2°C
	outside air          T= 34°C
	B to A

	hot cocoa     T= 65°C
	hot milk              T= 65°C
	No heat flow

	kitchen         T= 40°C
	fridge                 T=   1°C
	A to B

	porch           T= 42°C 
	living room         T= 39°C
	A to B


Showing My Understanding Possible Answers
Lemonade Picture: The thermal energy from the lemonade moves to the ice cube, increasing the temperature of the ice cube and decreasing the temperature the lemonade. The ice cube receives heat from the lemonade. The lemonade gives heat to the ice cube. 
Campfire Picture: The thermal energy from the campfire moves to the air molecules, increasing the temperature of the air around the campfire. 
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