
CHEM 101 
Chapter 6 Problems 



6.16 A sample of nitrogen gas expands in volume from 1.6 L to 5.4 L at 
constant temperature. Calculate the work done in joules if the gas 
expands (a) against a vacuum, (b) against a constant pressure of 0.80 
atm, and (c) against a constant pressure of 3.7 atm  
 



6.17 A gas expands and does P-V work on the surroundings equal to 
325 J. At the same time, it absorbs 127 J of heat from the 
surroundings. Calculate the change in energy of the gas  
 

An expansion implies an increase in volume, therefore w must be -325 J. 
If the system absorbs heat, q must be +127 J. The change in energy 
(internal energy) is: 
ΔE = q + w = 127 J - 325 J = -198 J  
 

 

 

 

 

 



6.18 The work done to compress a gas is 74 J. As a result, 26 J of heat 
is given off to the surroundings. Calculate the change in energy of the 
gas  

Work of compression is positive. 

 Heat is given off by the gas, q is negative. 

Therefore, we have: 

ΔE = q + w = -26 J + 74 J = 48 J  

 

 

 

 

 

 

 

 

 



6.19 Calculate the work done when 50.0 g of tin dissolves in excess 
acid at 1.00 atm and 25°C: 
Sn(s) + 2H+(aq) ------- Sn2+ (aq) + H2(g) 
Assume ideal gas behavior.  
  

 

 

 

 

 



6.20 Calculate the work done in joules when 1.0 mole of water vaporizes 
at 1.0 atm and 100°C. Assume that the volume of liquid water is negligible 
compared with that of steam at 100°C, and ideal gas behavior  
Volume of the water vapor (Vf). volume of liquid water (Vi) is zero  
Using the ideal gas equation. 

 

 
 
 



6.25 The first step in the industrial recovery of zinc from the zinc sulfide 
ore is roasting, that is, the conversion of ZnS to ZnO by heating: 

 

 
Calculate the heat evolved (in kJ) per gram of ZnS roasted. 

 

 1g ZnS x 1 mole ZnS

97.46 g ZnS
 x 879 KJ

2 mole ZnS
 = 4.51 kJ / g ZnS  

 
 
 
 



6.26 Determine the amount of heat (in kJ) given off when 1.26 x 104 g 
of NO2 are produced according to the equation 
     
 
 

 

 

 

 

 

 

 



6.27 Consider the reaction  
 
 
If 2.0 moles of H2O(g) are converted to H2(g) and O2(g) against a 
pressure of 1.0 atm at 125°C, what is ΔE for this reaction?  
 
 
 
 
 



6.32 A piece of silver of mass 362 g has a heat capacity of 85.7 J/°C. 
What is the specific heat of silver?  
 
 
 
6.33 A 6.22-kg piece of copper metal is heated from 20.5°C to 
324.3°C. Calculate the heat absorbed (in kJ) by the metal.  
 
 
 
 
 



6.34 Calculate the amount of heat liberated (in kJ) from 366 g of 
mercury when it cools from 77.0°C to 12.0°C.  

 

 

 

 

 
 

 
 
 



6.45 Which of the following standard enthalpy of formation values is 
not zero at 25°C?  

Na(s), Ne(g), CH4(g), S8(s), Hg(l), H(g).  

 

 

 

6.46 The Δ H°f values of the two allotropes of oxygen, O2 and O3, are 
0 and 142.2 kJ/mol, respectively, at 25°C. 
Which is the more stable form at this temperature?  
 
 
 
 



6.47 Which is the more negative quantity at 25°C: Δ H°f for H2O(l) or Δ 
H°f for H2O(g)?  
 
 

 

 
  
 H2O(l) is the stable form of water at 25°C, and therefore will have the more negative ΔH°f value.  

 



6.48 Predict the value of Δ H°f (greater than, less than, or equal to 
zero) for these elements at 25°C 
 (a) Br2(g); Br2(l) 
 (b) I2(g); I2(s).  
 
 
 



6.50 Suggest ways that would enable you to measure the ΔH°f 
values of Ag2O(s) from its elements. No calculations are necessary.  
  

 

 

 

 

 

 

 

 
  
 



 6.51 Calculate the heat of decomposition for this process at constant 
pressure and 25°C:  
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6.58 Pentaborane-9, B5H9, is a colorless, highly reactive liquid that will burst into flame 
when exposed to oxygen. The reaction is 
Calculate the kilojoules of heat released per gram of the compound reacted with 
oxygen. The standard enthalpy of formation of B5H9 is 73.2 kJ/mol.  
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