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Heat & Energy Worksheet
1. For each of the following, describe which is greater – the potential energy or the kinetic energy.

a. A stick of dynamite prior to exploding.

b. A space shuttle before launch.

c. The soot rising above a campfire.

d. The chemicals inside a new battery.

2. For each of the following, identify whether the reaction process is exothermic or endothermic.

a. Water evaporating into steam.

b. A candle burning.

c. The melting of ice.

d. The splitting of a nitrogen molecule, N2, into individual atoms.

e. Dissolving barium hydroxide, Ba(OH)2, in water and observing a temperature decrease in the surroundings.

3. Describe the difference between heat, thermal energy and temperature using examples from your experience.

4. In what ways can a closed system exchange energy with its surroundings?

5. When a system consisting of calcium chloride is dissolved in a beaker containing 100 mL of water, the temperature of the solution increases.  Is the system gaining or losing thermal energy?  Explain.

6. The law of conservation of energy can be stated as “the total energy of the universe is constant”.  Explain how this is the same definition as the one in your notes.

7. A fire is started in a fireplace by striking a match and lighting crumpled paper under some logs.  Explain all the energy transfers in this scenario using the terms “exothermic,” “endothermic,” “system,” “surroundings,” “potential energy,” and “kinetic energy.”
8. Liquid water at 0°C turns to ice.  Is this process endothermic or exothermic?  Explain what is occurring using the terms “system,” “surroundings,” “thermal energy,” “potential energy,” and “kinetic energy.”

9. Explain why the water in a swimming pool at 24°C has more thermal energy than a cup of boiling water at 100°C.

10. How much heat must be added to a 36.2 g sample of iron to increase its temperature by 250.0°C? The specific heat capacity of iron is 0.444 J/g°C. (4020 J)
11. How much heat must be added to 128.62 g of steam at 126.0°C to increase its temperature to 189.5°C?  The specific heat capacity of steam is 2.010 J/g°C. (16.42 kJ)
12. A 1.00 x 102 g sample of ethanol at 25.0°C is heated until it reactions 50.0°C.  How much thermal energy does the ethanol gain?  The specific heat capacity of ethanol is 2.44 J/g°C. (6.10 kJ)
13. Beaker A contains 50 g of liquid at room temperature.  The beaker is heated until the liquid increases in temperature by 10°C.  Beaker B contains 100 g of the same liquid at room temperature.  This beaker is also heated until the liquid increases in temperature by 10°C.  In which beaker does the liquid absorb more heat?  Explain your answer. (B)
14. How much heat is released when the temperature of 789 g of liquid ammonia decrease from 82.7°C to 25.0°C?  The specific heat capacity of liquid ammonia is 4.70 J/g°C. (214 kJ)
15. A solid substance has a mass of 250.00 g.  It is cooled by 25.00°C and loses 4.947 kJ of heat.  What is the specific heat capacity of the substance?  Identify the substance.  (0.7915 J/g°C – granite)
16. The specific heat capacity of a compound used in fireworks is 0.8000 J/g°C.  If it takes 8.04 x 103 J to heat this material from 20.0°C to 925.0°C, what mass of compound was used? (11.1 g)

17. A piece of gold having a mass of 15.55 g is warmed to 14.7°C by the addition of 164.7 J of thermal energy.  What was the initial temperature of the gold?  The specific heat capacity of gold is 0.129 J/g°C. (-64.7°C)
18. One litre of water at 1.99°C is warmed by the addition of 4.00 kJ of heat.  What is the final temperature of the water?  (1.00 L of water has a mass of 1.00 kg). (2.95°C)
19. You have samples of air and hydrogen gas at room temperature, both having a mass of 10.00g.

a. Compare the change in temperature of these two samples if each gains 500.0 J of thermal energy.  Air has a specific heat capacity of 1.010 J/g°C and hydrogen is 14.304 J/g°C. (49.50°C for air and 3.496°C for hydrogen).
b. Suggest a reason for the difference in temperature change.
20. Ethoxyethane is a solvent that is slightly polar.  Table salt is an ionic solid. Ethanol is moderately polar.  Compare the mixing of table salt and ethanol to the mixing of ethoxyethane and ethanol.  In which pairing would you predict the solute-solvent attractions to be greater?  How would this affect the enthalpy of solution?  Explain.

21. How does the change in enthalpy compare for physical, chemical, and nuclear reactions?

