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Table I – Hot Plate Temperature Settings

Pick two hot plate temperature settings, one high and one low, for your data runs.

	Trial 1 Hot Plate Setting (°C)
	Trial 2 Hot Plate Setting (°C)

	55
	80



Table II – Heating Time Data

Complete the table below using data found while heating cubes on the hot plate (see step 3 of Activity Procedure under the Procedure tab).

	Cube
	Trial
	Initial Temp (°C)
	Final Temp (°C)
	Time (s)

	
Quartz
	1
	[bookmark: Text4]20.00
	[bookmark: Text5]55.00
	7.00

	
	2
	20.00
	80.00
	12

	
Ruby
	1
	[bookmark: Text6]20.00
	[bookmark: Text7]55.00
	2.8

	
	2
	20.00
	80.00
	4.80

	
Aluminum
	1
	[bookmark: Text8]20.00
	[bookmark: Text9]55.00
	2.10

	
	2
	20.00
	80.00
	3.60

	
Gold
	1
	[bookmark: Text10]20.00
	[bookmark: Text11]55.00
	1.40

	
	2
	20.00
	80.00
	2.40




Observations and Questions

[1] Which of the three methods of heat transfer accounts for the rise in cube temperatures?

Quartz

[2] What accounts for the different heating times for each cube? Conduction




Table III – Cube and Liquid Equilibrium Data

Complete the table below using data found during step 4 of the Activity Procedure (see Procedure tab). Note: data is provided in Temperature Plots (see Temperature Plots tab).

	
Cube
	Trial
	Cube Initial Temp (°C)
	Cube Final Temp (°C)
	Liquid Initial Temp (°C)
	Liquid Final Temp (°C)
	Equilibrium Time (s)

	
Quartz
	1
	55.00
	25.23
	20.00
	25.23
	29

	
	2
	80.00
	29.97
	20.00
	28.97
	31

	
Ruby
	1
	55.00
	26.75
	20.00
	26.75
	20

	
	2
	80.00
	31.57
	20.00
	31.57
	25

	
Aluminum
	1
	55.00
	25.65
	20.00
	25.65
	15

	
	2
	80.00
	29.69
	20.00
	29.69
	17

	
Gold
	1
	55.00
	25.65
	20.00
	25.65
	15

	
	2
	80.00
	29.69
	20.00
	29.69
	16








Observations and Questions

[1] Describe, in general, the temperature changes of the cube and the liquid after the cube enters the liquid. Is the rate of temperature change constant? If not, provide a possible explanation. 
When the cube enters the liquids it heats the liquid that is at a lower temperature, to a state where by the temperature of the cube and that of the liquid is constant.


[2] Which methods of heat transfer are responsible for the temperature changes in the liquid? In general, how does the rate of heat transfer (from cube to liquid) compare to the previous case (from hot plate to cube)? Can you think of a general explanation for a rate difference?

Conduction and convection. The rate of heat transfer from a hot plate to the cube is faster than the heat transfer from cube to liquid. Water is a poor conductor of heat.


[3] Eventually, in all of the trials above, the temperature stops changing. Briefly discuss why this happens. Include in your discussion the role of heat flow, temperature differences, and equilibrium. Use details from one of your temperature plots to help illustrate/support your 
Points.
[bookmark: _GoBack]


The temperature change stops when the liquid and the cube reach an equilibrium state. Heat flows from high temperature bodies to a lower temperature bodies. When the cubes are moved into water, they transfer the heat to the water until they get to a point of equilibrium.

[image: C:\Users\hp\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4533F00F.tmp]
[image: C:\Users\hp\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\35F043F5.tmp]

[4] One of the cases above takes a much longer time to reach a common equilibrium temperature. Can you think of a factor that might be impacting the time to equilibrium? Hint: review your heating times in Table II and see if you can make a connection.  
An increase in temperature increases the time at which equilibrium is met.


[5] Although each cube starts off at the same temperature they reach different equilibrium temperatures. Why?
Some of the cubes are good conductors of heat hence they retain more heat when in water hence accounting for the difference in equilibrium temperatures.











Table IV – Heat Transfer and Specific Heat

Complete the table below using results from Table III, data found under the Activity Form tab, and information found in the Background tab. Note: ΔT = final temperature - initial temperature

Tip: the ultimate goal is to determine the specific heat capacity of each cube of material using the knowledge that heat transfer Q occurs between the cube and the liquid. Review the “Specific Heat Capacity and Heat Transfer” section of the Background material to understand how to calculate the heat transfer into the liquid. Once you know the heat transfer into the liquid you will be able to determine the heat transfer from the cube and then its specific heat. 

	
Cube
	Trial

	Cube Specific Heat
(J / kg °C)
	Cube Mass
(kg)
	Cube
ΔT (°C)
	Liquid Specific Heat
(J / kg °C)
	Liquid Mass
(kg)
	Liquid
ΔT (°C)
	Heat Transfer
into
Liquid
(J)

	
Quartz
	1
	794.92
	4.579
	-29.77
	2931
	7.069
	5.23
	108361.62

	
	2
	811.8
	4.579
	-50.03
	2931
	7.069
	8.97
	185851.57

	
Ruby
	1
	554.94
	6.912
	-28.25
	2931
	7.069
	6.75
	139854.86

	
	2
	716.13
	6.912
	-48.43
	2931
	7.069
	11.57
	239721.6

	
Aluminum
	1
	791.27
	4.666
	-29.35
	2931
	7.069
	5.65
	117063.7

	
	2
	855.26
	4.666
	-50.31
	2931
	7.069
	9.69
	200769.43

	
Gold
	1
	110.7
	33.35
	-
29.35
	2931
	7.069
	5.65
	117063.7

	
	2
	860.86
	33.35
	-50.31
	2931
	7.069
	9.69
	1443923.766








Sample Calculation: Show your calculation of heat transfer into the liquid for the Aluminum cube (trial 1).

Q=mc∆t
=2931 x 7.069 x 5.65
=117063.7


Sample Calculation: Show your calculation of heat transfer from the cube for the Aluminum cube (trial 1).

Q= mc∆t

=791.27 x 4.666 x -29.35
=108362.13


Sample Calculation: Show your specific heat calculation for the Aluminum cube (trial 1).


=4.666 x -29.35
=-136.95kg°C C
Qc=-Ql

-117063.7=-136.95C
C=791.27

Observations and Questions

[1] If you had to hold one of these heated cubes in your damp hand for 1 min, which would you pick and why?



Aluminum: because it has a lower heat transfer.	
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