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Time and Temperature: Representing a Heating Curve 

Problem: What happens on the molecular level to a sample of ice that is heated at a constant rate? What happens to 
the energy of a substance as it is heated from a solid phase until it becomes gas? 
 

• There are two main classes of energy; Kinetic Energy and Potential Energy. As a substance is heated at a 
constant rate, there is an influence on the kinetic energy or potential energy of a substance. Only one type of 
energy will change at a time. This means that while one energy type changes, the other remains constant. 

 
Procedure: Make a graph for time and temperature using the provided data below. Label the phase(s) present on each 
section of the curve. Label the appropriate phase changes. Graph Time on the x-axis and Temperature on the y-axis. 
 

Time in Minutes Temperature (°C) Phase(s) 

0 -30 Solid 

1 -20 Solid 

2 -10 Solid 

3 0 solid and liquid 

4 0 solid and liquid 

5 0 solid and liquid 

6 0 solid and liquid 

7 20 liquid 

8 40 liquid 

9 60 liquid 

10 80 liquid 

11 100 liquid and gas 

12 100 liquid and gas 

13 100 liquid and gas 

14 100 liquid and gas 

15 100 liquid and gas 

16 100 liquid and gas 

17 100 liquid and gas 

18 100 liquid and gas 

19 100 liquid and gas 

20 100 liquid and gas 

21 110 gas 

22 120 gas 

23 130 gas 

24 140 gas 

25 150 gas 

 

1) Show on your graph the section that is:  2) Label on your graph where fusion and vaporization 

a. Solid only          occur. 

b. Solid and liquid 

c. Liquid only 

d. Liquid and gas 

e. Gas only 
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Questions: Please answer the following questions using the data from your graph. 

1. At what time does melting begin? 
 

2. At what time does melting end? 
 

3. At what time does boiling begin? 
 

4. At what time does boiling end? 
 

5. What is another term for the phase change, melting? 
 

6. What is another term for the phase change, boiling? 
 

7. What happens to the temperature during both melting and boiling? 
 

8. What happens to the average kinetic energy during melting and boiling? (Remember: Temperature is a 
measure of the average kinetic energy of a substance) 
 
 

9. What is happening to the spacing between the particles during minutes 3 to 6? What phase(s) are 
present during this section of the graph? 
 
 

10. What is happening to the spacing between the particles during minutes 11 to 20? What phase(s) are 
present during this section of the graph? 
 
 

11. If kinetic energy is remaining constant during a phase change, what class of energy is changing during 
the phase changes shown? 
 

12. Are the phase changes shown in this graph are endothermic or exothermic? Explain. 
 
 

13. Is the potential energy increasing or decreasing during the phase changes shown in this graph? (Hint: Is 
heat being absorbed overall or released?) 
 

14. Which time segments on the graph have an increase in temperature? 
 

15. Which class of energy is responsible for this increase in temperature? 
 

16. What happens to the particle motion during minutes 0- 3, 6-11, and 20-25? 
 

17. Draw a picture representing the phase of the water at minute 1, minute 9 and minute 24. 
 

Minute 1   Minute 9   Minute 24 
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