
11A

 48

Energy and Chemical Changes

Atoms come together in molecules by making chemical bonds with other atoms. Chemical bonds are a form
of energy. When atoms change their bonds in a chemical reaction, energy can be either used or given off. In
this Investigation, you will make chemical reactions and deduce whether they use energy or give off energy.

A Reaction #1: Ammonium nitrate and water
In this reaction, you will observe the temperature while adding about 10 grams of ammonium nitrate to 100
mL of distilled water.

1. Put 100 mL of distilled water in a clean 250-mL beaker.
2. Measure the initial temperature of the water and record it in Table 1.
3. Keeping the thermometer in the water, add 10 grams of ammonium nitrate and stir gently with the 

thermometer.
4. Measure the temperature every 10 seconds for a total of 90 seconds and record your date in Table 1.

Question for this Investigation:
How do chemical changes involve energy?

Materials
• Timer in stopwatch mode • Thermometer • 3 250-mL beakers
• 10 grams of ammonium nitrate • Graduated cylinder • 100 mL vinegar
• 5 grams of sodium hydrogen carbonate 

(baking soda)
• 10 grams of calcium 

chloride
• 200 mL distilled water
• Graduated cylinder

• Safety goggles
• Electronic balance

• Safety apron
• Paper towels

• Graph paper
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B Thinking about what you observed
  a. Did the temperature go up, down, or stay the same when you did the experiment?

  b. Why does a change in temperature indicate a change in energy?

C Reaction #2: Calcium chloride and water
For this reaction, you will add about 10 grams of calcium chloride to 100 mL of distilled water.

1. Put 100 mL of distilled water in a clean 250-mL beaker.
2. Measure the initial temperature of the water and record it in Table 1.
3. Keeping the thermometer in the water, add the 10 grams of calcium chloride and stir gently with the 

thermometer.
4. Measure the temperature every 10 seconds for a total of 90 seconds and record your date in Table 2.

Table 1: Time and temperature data for ammonium nitrate and water
Record the temperature(°C) for each time (sec)

0 10 20 30 40 50 60 70 80 90

Table 2: Time and temperature data for calcium chloride and water
Record the temperature(°C) for each time (sec)

0 10 20 30 40 50 60 70 80 90
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D Reaction #3: Vinegar and baking soda
Add 5 grams of baking soda (sodium hydrogen carbonate) to 50 mL of vinegar (acetic acid solution).

1. Put 50 mL of vinegar in a clean 250 mL beaker.
2. Measure the initial temperature of the vinegar and record it in Table 1.
3. Keeping the thermometer in the liquid, add the 5 grams of baking soda.
4. Measure the temperature every 10 seconds for a total of 90 seconds and record your date in Table 3.

E Thinking about what you observed
  a. A reaction that gives off energy is called exothermic. Which reaction(s) are exothermic? Support your 

answer with data.

  b. A reaction that uses energy is called endothermic. Which reaction(s) are endothermic? Support your 
answer with data.

  c. Graph time vs. temperature for each reaction on the same graph. Use a different color pen for each 
reaction.

  d. What does the graph show about energy changes in each reaction? Describe what is happening in each 
reaction based on the graph.

  e. Cold packs can be purchased at your local pharmacy and are used to treat injuries. Which reaction is 
most likely the one used in cold packs? Explain your answer.

  f. One of the solids you used in the reactions can be purchased at a hardware store and is used to melt 
snow and ice in winter. Which chemical is it? Explain your answer.

Table 3: Time and temperature data for vinegar and baking soda
Record the temperature(°C) for each time (sec)

0 10 20 30 40 50 60 70 80 90
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