A Hot and Cold Lab

When you add energy to a substance by heating it, does the substance’s temperature always go up? When you remove energy from a substance through cooling, does the substance’s temperature always go down? In this lab you will investigate these important questions with a common substance, water.

Form a hypothesis:

Part A What happens to the temperature of boiling water when you continue to add energy through heating?


_______________________________________________


__________________________________________________

Part B






What happens to the temperature of water when you 

Continue to remove energy after the freezing point through cooling?

__________________________________________________


_____________________________________________________________________

Test the hypothesis (Part A)

1. Fill the beaker ½ full with water. Put on gloves and place onto the hot plate. Put the thermometer into the beaker.

2.  Record the temperature of the water every 30 seconds for 20 minutes. Continue taking readings until about one-fourth of the water boils away. Note the first temperature at which the water steadily boils.

BE SURE TO HIGHLIGHT TEMPERATURE WHERE THE WATER WAS STEADILY BOILING!

Table 1: Temperature Over Time

	Time

(s) 
	30
	60
	90
	120
	150
	180
	210
	240
	270
	300
	330

	Temp

(C)
	
	
	
	
	
	
	
	
	
	
	

	Time

(s)
	360
	390
	420
	450
	480
	510
	540
	570
	600
	630
	660

	Temp

(C)
	
	
	
	
	
	
	
	
	
	
	


TEST THE HYPOTHESIS (PART B)

1. Put 20 mL of water into the graduated cylinder. Place the graduated cylinder into the plastic bucket and fill with ice. Pour rock salt over the ice. Be very careful not to get any salt or ice into the water. 

2. Place the thermometer into the graduated cylinder.

3. 3. Record the temperature of the water in the graduated cylinder every 30 seconds. Add ice and rock salt to the bucket as needed. Stir the water with the glass rod. DO NOT STIRWITH THE THERMOMETER!

RECORD THE TEMPERATURE OF THE WATER WHEN YOU FIRST NOTICE ICE CRYSTALS FORMING IN THE WATER!

Table 2: Temperature Over Time

	Time

(s) 
	30
	60
	90
	120
	150
	180
	210
	240
	270
	300
	330

	Temp

(C)
	
	
	
	
	
	
	
	
	
	
	

	Time

(s)
	360
	390
	420
	450
	480
	510
	540
	570
	600
	630
	660

	Temp

(C)
	
	
	
	
	
	
	
	
	
	
	


4. Once t he water brings to show any signs of freezing, stop stirring. Do not try to pull the thermometer out if it is in solid ice!

5. Continue taking readings until the water in the graduated cylinder is completely frozen.

Displaying Your Results

1. Now get two pieces of graph paper. Make the graphs for each data table (line graph)– y-axis is temperature and x-axis is time. Draw arrows at the points where the water is steadily boiling or where you first notice ice crystals.

Analyze Your Results:

1. What does the slope of each graph represent? 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

2. How does the slope, when the water is boiling, compare with the slope before the water starts to boil?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

3. Explain why the slopes differ.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

4. How does the slope, when the water is freezing, compare with the slope before the water freezes?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

5. Explain why the slopes differ.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Drawing Conclusions

Adding or removing energy leads to changes in the movement of particles that make up solids, liquids, and gases. Use this idea to explain why temperature graphs of the two experiment graphs look the way they do.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Materials Part A





250 ml beaker


water


tongs


hot plate


thermometer


plastic bucket


stopwatch


plastic cylinder w/ lid


ice


rock salt


stirring rod


graph paper











Name: _____________________








