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16 · Thermochemistry
HEAT WORKSHEET
	1.
Determine whether each process is endothermic or exothermic.  Explain briefly.

	(a)
	Propane gas (C3H8) undergoes combustion.

	(b)
	Water vapor condenses into droplets.

	(c)
	A balloon shrinks when it is placed in a freezer.

	(d)
	A solution of NaCl increases in temperature when it is heated by a Bunsen burner.

	2.
Calculate the energy required for a 25.0 g piece of lead to be heated from 40°C to 95°C.  
(Cp = 0.0308 cal/g·°C)

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	3.
The specific heat of copper metal is 0.385 J/g·°C.  Mass of a pre-1982 penny is 3.1 grams.  How much heat is required to heat a penny from room temperature (20.0°C) to 100.0°C?

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	4.
What is the mass of a piece of aluminum if 120 J is released when it is cooled from 60°C to 30°C?  
(Cp = 0.897 J/g·°C)

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	5.
How many degrees celsius does a 1.5 gram block of ice increase when 30.0 cal of heat energy is added?  
(Cp = 0.502 cal/g·°C)

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	6.
What is the specific heat of a diamond if 4.5 J of heat is required to heat a 0.72 g piece of diamond from 10°C to 22.3°C?

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:


	7.
What is the final temperature when a balloon filled with 0.25 g of helium gas at 25°C releases 19.5 J of energy?  (Cp = 5.19 J/g·°C)

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	8.
How much heat energy is released when 250. mL of hot water at 90.0°C cools to room temperature, 20.0°C.  The density of water is 1.00 g/mL?  (Cp = 4.18 J/g·°C)

	
	VARIABLES:

Q = 

m = 

Cp = 

∆T = 
	WORK:
	ANSWER:

	9.
There are two 50-g bars, one of copper and the other of aluminum.  Answer and explain your answer without doing any math.  (Cp,copper = 0.385 J/g·°C, Cp,aluminum = 0.897 J/g·°C)

	(a)
	Which requires the most energy to increase the temperature from 20°C to 30 °C?

	(b)
	If 2000 J of heat is transferred to each bar, which will see the greater increase in temperature?

	10.
How much heat will be released when 6.44 g of sulfur reacts with excess O2 to produced sulfur trioxide. (ΔH° = -791.4 kJ)

	 BALANCED EQUATION:             
	WORK:

	ANSWER:

	11.
How much heat will be released when 4.72 g of carbon reacts with excess O2 to form carbon dioxide? (ΔH° = -393.5 kJ)

	 BALANCED EQUATION:             
	WORK:

	ANSWER:

	12.
How much heat is absored when 13.7 g of nitrogen reacts with excess O2 to produced nitrogen monoxide. (ΔH° = 180 kJ)

	 BALANCED EQUATION:             
	WORK:

	ANSWER:

	13.
How much heat will be released when 18.6 g of hydrogen reacts with excess O2 to form water. 

(ΔH° = -571.6 kJ)

	 BALANCED EQUATION:             
	WORK:

	ANSWER:


