I. TITLE:  The Effect of 30oCWater and Room Temperature Water on How Much Time it Takes For a Capsule to Open.

II. HYPOTHESIS:  If one capsule is placed in water that is 30oC and another capsule is placed in room temperature water, then the capsule that is placed in the 30oC water will open faster than the capsule in room temperature water.

III. EXPERIMENTATION

Independent Variable: Temperature of the water (must be quantifiable)

Dependent Variable:  Time it takes for the capsule to open (must be quantifiable)

Control Group:  Capsule in room temperature water

Experimental Group(s): Capsule in 30oC water

Constants:  	same size beakers, same amount of water in each beaker, same type of capsule, 
		same type of water in each beaker.

Variable:  	Water temperature

# of trials:  	1


MATERIALS:	(Be specific!  For example, don’t say “beaker,” say “Two 50mL beakers”)

		1. Two 600 mL beakers
		2. Two yellow capsules
		3. One thermometer
		4. One stopwatch
		5. One hot plate
		6. Paper towels
		7. Sink
		8. 900 mL of water


PROCEDURE:  (Must have AT LEAST 5 steps)

1. Get two 600 mL beakers.

2. Fill the beakers with 450 mL of water.

3. Put one beaker on a hot plate and leave the other beaker at room temperature.

4. Put the thermometer in the beaker on the hot plate, and wait until the thermometer reaches 30oC.  

5. After the temperature of the water reaches 30oC, put the capsules in both beakers; be sure to start your stopwatch when you drop the capsules in both beakers.

6. Watch to see when the capsules are fully open.  When the capsules are fully open, record the time for each capsule in your data table.


IV. DATA  (includes both Data Table & Graph)



DATA TABLE:

	Water Temperature ↓
	Time for Capsule to Open

	Room temperature (22oC)
	190 minutes

	30oC water


	15 minutes




GRAPH:  (Use Excel to make graphs if possible.  If not, use graph paper and use the entire grid for your graph!)
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V. DATA ANALYSIS

RESULTS SENTENCE: (Describe the relationship between the independent and dependent variables and give a scientific explanation for this relationship.)

As the (water temperature) increases, the (time it took for each capsule to open) decreased.  An inverse relationship exists between the temperature of the water and the time it takes for capsules to open.

A scientific explanation for this relationship is: 

The capsule placed in 30oC temperature water heated up faster because the water molecules had more kinetic energy, and bumped into the capsules molecules more often.  The water molecules, when they collided with the capsule, transferred kinetic energy to the molecules of the capsule, making the capsule’s molecules want to move faster and spread apart.  Thus, the capsule started to break down as the molecules that made it up started moving faster and away from each other, causing the capsule to dissolve and the fun and fantastic foam creature to emerge from the capsule.  The room temperature capsule did not open as quickly because the room temperature water did not have as much kinetic energy as the warmer water, so it did not transfer as much energy to the molecules of the capsule, causing the capsule’s particles to slowly spread apart rather than quickly spread apart.  

The data supports our hypothesis, which was the capsule placed in the warmer water would open more quickly.



VI. CONCLUSION PARAGRAPH

The purpose of this experiment was to investigate the effect of 30oC water and room 

temperature water on how much time it takes for a capsule to open.  From the

data we collected, our major finding was that, as the temperature of the water increased, the

time it took for the capsule to open decreased.  We did not expect the capsule to open as

quickly as it did.   A possible explanation for these unexpected results is that the temperature of 

the water used was too high, and maybe a temperature slightly above room temperature should

 be used.  Some possible sources of error in our experiment were the fact that we were not 

precise when recording the time of the opening of the experimental capsule, because our group 

was not paying attention to the timer.  Also, we may not have used the same amount of water in 

each beaker because two different people filled each beaker.

Our hypothesis was supported by the data collected.


A suggestion for improving this experiment is: 

Having the same person in the lab group fill the beakers, and use a graduated cylinder to

 precisely measure the amount of water that goes in each beaker.  Also, the same person who 

drops the capsules in the beakers should not be the same person starting the stopwatch; next 

time, a different person should be used to start the stopwatch.



A suggestion for a related experiment is:

Since it has been determined that warmer water temperatures increase the speed of the 

capsule opening, perhaps it should be determined if the type of capsule differs in the amount of 

time it takes to open.  For example, do red capsules open faster than yellow ones?

