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Name__________________________________Date_____________   ____
Period__________________________________          Points available:
   50
Conceptual Physics
Lab – Thermal Energy

Introduction:

Does the amount (mass) of water in a cup affect the rate at which the temperature increases?  If so, in what way does it affect it?  Does it slow down or speed up the rate?
Materials
Soda Can

Ring Stand

Candle

Thermometer

Graduated Cylinder

Timer

Objective:
You are to heat water over a candle and determine the rate at which the temperature increases.  You will test three different masses of water, 50 grams, 100 grams, and 200 grams.  Remember, 1 gram of water = 1 milliliter of water.
Pre Lab (5 points):

What is the independent variable in this experiment?
__________________________

What is the dependent variable in this experiment?

__________________________

What are the constant variables in this experiment?

__________________________









__________________________









__________________________









__________________________








__________________________

What is your hypothesis for this experiment? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Procedure:
1. Using your graduated cylinder, measure out 50ml (50 grams) of water from the orange cooler.  Do not get the water from the sink!

2. Carefully pour all of the water into the empty soda can.  

3. Put a pencil through the hole in the tab on the soda can and hang the can on the ring-stand as shown in the picture on the front of the lab (The pencil replaces the stirring rod).

4. Measure the initial mass of your candle and record it on your data table.

5. Put the candle on the base of the ring stand directly below the soda can.  The wick of the candle should be centered on the bottom of the can.

6. Adjust the ring-stand so that the bottom of the can is ______inches above the top of the candle.
7. Put your thermometer in the can and use tape to fasten it in place. The thermometer should not be in contact with the soda can, but it must be in the water.  

8. Record the initial temperature of the water in your data table.  

9. Have your teacher light the candle.

10. Record the temperature every minute for a total of ______minutes

11. After taking your last temperature reading, CAREFULLY blow out the candle.  You don’t want to blow any of the wax out of the candle holder because you need to measure the mass of the candle to determine how much was burned, and you don’t want any errors.
12. Carefully dump out the hot water.  Do not to burn yourself.

13. Measure the mass of the candle, taking care not to spill any of the hot wax out of the tin.

14. Repeat the procedure two more times, using 100ml and 200ml of water from the orange cooler.

Data table (5 points): 
	
	Temperature: °____

	Time (minutes)
	50 grams (ml)
	100 grams (ml)
	200 grams (ml)

	0
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	Initial Mass of Candle
	
	
	

	Final Mass of Candle
	
	
	

	Mass burnt (Δ mass)
(Initial – Final mass) 
	
	
	


Graph (10 points):
You should create a graph of temperature (y) vs. time (x).  There should be three lines on the graph, one for each mass of H2O. 

Slope and calculations (10 points):
Calculate the slope for each line (50ml, 100ml, and 200ml).  It is possible that at some point your line may have leveled out.  If this happened, take the slope of the line before it leveled out, and leave the horizontal portion out of your calculations.
50 ml




100ml




200ml
For each trial, do the following calculation:  Multiply the mass of the sample times the slope of the line




X = Mass H20 * Slope of the graph

50 ml




100ml




200ml
Questions: (20 points):
Looking at the calculations you just did (mass *slope) how do each of those values for 50ml, 100m;, and 200ml compare to each other?  Are they similar or are they different?  Be specific.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Imagine you had done one more trial in the experiment, this time using a 400 gram (ml) water sample.  What do you think the slope of the temperature vs time graph would have been for that trial?

Slope of Temp vs time for 400ml = _________________________

Where did the energy come from to heat the water?__________________________________

Calculate how much the mass of the candle changed for each trial:  (Initial mass – final mass)
50 ml




100ml




200ml
Do you think each sample of water (50ml, 100ml, and 200ml) got approximately the same amount of energy during each trial.  Yes or no?_____________  

What data did you collect that you can use to determine this?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Look at your data table and the data you collected about the mass of the candle, and look at your calculations for how much it changed.  Did the amount the mass decreased while the candle was burning change much for each trial, or was it about the same for all three trials?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
If the mass of the candle burnt was different for each trial, why do you think this happened if the candle burned for the same amount of time?  If the mass of the candle burnt was about the same for each trial, what do you think this tells you about the amount of energy given to each sample of water?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Why do you think the temperature changes and the slopes of the graphs for each sample were not the same?  Do you think they each got a different amount of energy, or was it something else?  If it was a different amount of energy, what caused the difference?  If it was something else, what was it?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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