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Unit VI: Worksheet 4
1. Two cups of water are placed on a table. One cup is filled with hot water (45 °C)
another is filled with cold (5 °C).
a. Equal volumes of hot and cold are mixed. What would be the new
temperature of the water?

b. 25 mL cold is mixed with 75 mL hot. What would be the new temperature
of the water?

c. Draw a qualitative graph showing how the two temperatures would reach
thermal equilibrium with the temperature of the room. (time on the x-axis,
temp on the y-axis)

2. Copper has a specific heat of 385 J/kg°C. How much heat is absorbed by 60.0 g
of copper when its temperature is raised from 20.0 to 80.0 °C.

3. Brass has a specific heat of 376 J/kg°C. A 45.0 g sample of brass is heated using
a Bunsen burner flame until it reaches thermal equilibrium. It is plunged into a
1000 mL container of room temperature water (25.0 °C) and heats to a
temperature of 27.5°C.
a. Calculate the energy used to change the temperature of the water.

b. From where did the energy of the water come?

c. Calculate the change in temperature of the brass. What was the original
temperature of the flame?

4. The specific heats of aluminum, copper and iron are 903, 385 and 450 J/kg°C
respectively.
a. For the same size frying pan, the mass of an aluminum pan is much less
than the masses of copper and iron pans. If a professional chef is trying to
heat something evenly, which pan would be best? Explain.

b. Equal masses of each substance are heated to the same temperature and
placed on a large block of ice. Which metal melts more ice? Explain.

5. A 4.2 g lead bullet moving at 275 m/s strikes a steel plate and stops. If all of its
kinetic energy is converted to thermal energy and none leaves the bullet, what is
the temperature change? The specific heat of lead is 130 J/kg°C.

6. Entropy is a measure of the disorder in a system. The greater the speed of
molecules in a system, the greater their disorder. If heat is added, entropy
increases. If heat is removed, entropy decreases. The second law of
thermodynamics states that natural processes go in a direction that maintains or
increases the total entropy of the universe.
a. Describe three everyday experiences that follow the second law of
thermodynamics. Explain.

