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Chapter 5 
XII:  Fill in the blanks in each line that follows.  The numbers have the units given in the 
column headings unless otherwise specified. 
q, J m, g sp ht, J/g°C Ti, °C Tf, °C 
a.  640 124 0.931 25.0 ? 
b.  ? 75.2 0.587 20.0 30.0 
c.  374 103 ? 19.5 25.4 
d.  876 4.32 oz ? 22.1 30.4 

  
XIII:  Fill in the blanks in each line that follows.  Substance A is mixed with substance B.  
The mixture temperature is given in the right hand column.  No heat is lost from or gained 
by the system.  Sp ht is in units of J/g°C. 

Substance A Substance B mixture 
m, g sp ht T, °C m, g sp ht T, °C T, °C 
a.  52.0 4.18 25.0 194 ? 35.0 31.2 
b.   124 4.60 20.0 10.2 0.412 75.2 ? 
c.  7.51 0.682 9.41 ? 3.66 27.2 39.0 
d.  7.28 3.60 106.0 15.4 4.18 ? 82.0 

 
XIV: Fill in the blank in each line below.  m = the mass of substance burned in the 
calorimeter and qv is the heat of combustion in kJ/g of that substance, m(H2O) is the mass 
of water in the calorimeter, CB is the calorimeter heat capacity. 
 
 m,g qv, kJ/g CB, kJ/°C Tf Ti 
A 0.750 g 26.45 ? 24.1 °C 20.0 °C 
B 0.932 g ? 1.614 26.9 °C 20.5 °C 
C 0.516 g 17.29 1.312 ? 19.6 °C 
D ?  34.09 1.435 77.9°F 68.1°F 

 
XV: Fill in the blank in each line below.  assume that the solution formed has a specific heat 
of 4.00J/g°C 
 
 Solute formula Solute mass Water mass, g Tf, 

°C 
Ti, 
°C 

∆H°sol, kJ/mol 
solute 

A KClO3 9.04 81.20 22.4 29.7 ?  
B NaNO3 8.61 157.98 ?  18.6 -21.38 
C NH4Cl 18.31 ?  17.1 22.0 +15.15 
D NaCl 11.98 104.32 ?  20.1 +3.88 
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XVII:  Answer the following questions: 
a. A 1.80 g sample of octane, C

8
H

18
, was burned in a bomb calorimeter whose total 

heat capacity is 11.66 kJ/°C (this includes the water).  The temperature of the 
calorimeter plus contents increased from 21.36°C to 28.78°C.  What is the heat of 
combustion per gram of octane ?  Per mole of octane? 

 
b. When a 4.25 g sample of ammonium nitrate dissolves in 60.0 g  of water in a coffee-

cup calorimeter, the temperature drops from 22.0°C to 16.9 °C.  Calculate ∆H (kJ/ 
mol NH4NO3) for the solution process:  

NH4NO
3(s)

 ®NH
+
4  (aq)     + NO

–
3 (aq)    

Assume the specific heat of the solution is the same as that of pure water. 
 
XVIII:  Hess’s Law 
 Consider the following hypothetical reactions 

A  ®  B ∆H = +30 kJ and B  ®   C ∆H = +60 kJ 
(a) Use Hess’s law to calculate the enthalpy change for the reaction A  ®   C.   
(b) Construct an enthalpy diagram for substances A, B, and C, and show how Hess’s law 
applies. 
 
2. From the following heats of reaction: 
N2(g) + 2 O2(g) ® 2 NO2(g)    ∆H = +67.6 kJ 
2 NO(g) + O2(g) ®  2 NO2(g)   ∆H = -113.2kJ 
Calculate the heat of the reaction:    N2(g) + O2(g) ® 2 NO(g) 
 
XIX:  Enthalpies of formation 
1. Write the balanced equation that describes the formation of the following 
compounds from their elements in their standard states    
Fe2O3(s), SiCl4(l), C2H5OH(g)   
DATA: ∆H C2H5OH(g)= 235.1 kJ/mol; ∆H Fe2O3(s) = 822.16 kJ/mol; 
 ∆H SiCl4(l) = 640.1 kJ/mol 
 
2. Calculate the standard enthalpy of formation for the solid Mg(OH)2, given the 
following data: 
2 Mg(s)  + O2(g)  ® 2 MgO  ∆H = -1203.6 kJ 
Mg(OH)2(s)  ® MgO(s) + H2O(l) ∆H = +37.1 kJ 
2 H2(g) + O2(g)  ® 2 H2O(l)  ∆H = -571.7 kJ 
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XX:  heat and work 
Determine the value of ∆E in J or kJ, of the system for each of the following situations.   
Heat Work ∆E 
366.1 J absorbed 434 J done by  
560.7 J  given off 506 J done on  
649 J given off 733 J done by  
4084 J absorbed 1201 J  done on  

 

Answer Key: Chapter 5 
XII:  Fill in the blanks in each line that follows.  The numbers have the units given in the 
column headings unless otherwise specified. 
q, J m, g sp ht, J/g°C Ti, °C Tf, °C 
a.  640 124 0.931 25.0 30.5 
b.  441 75.2 0.587 20.0 30.0 
c.  374 103 0.615 19.5 25.4 
d.  876 4.32 oz 0.0862 22.1 30.4 

  
XIII:  Fill in the blanks in each line that follows.  Substance A is mixed with substance B.  
The mixture temperature is given in the right hand column.  No heat is lost from or gained 
by the system.  Sp ht is in units of J/g°C. 

substance A Substance B mixture 
m, g sp ht T, °C m, g sp ht T, °C T, °C 
a.  52.0 4.18 25.0 194 1.83 35.0 31.2 
b.   124 4.60 20.0 10.2 0.412 75.2 19.6 
c.  7.51 0.682 9.41 6.53 3.66 27.2 39.0 
d.  7.28 3.60 106.0 15.4 4.18 73.7 82.0 

 
XIV: Fill in the black in each line below.  m = the mass of substance burned in the 
calorimeter and qv is the heat of combustion in kJ/g of that substance, m(H2O) is the mass 
of water in the calorimeter, CB is the calorimeter heat capacity. 
 
 m,g qv, kJ/g CB, kJ/°C Tf Ti 
A 0.750 g 26.45 [0.48kJ/°C] 24.1 °C 20.0 °C 
B 0.932 g [32.3 kJ/g] 1.614 26.9 °C 20.5 °C 
C 0.516 g 17.29 1.312 [26.48°C] 19.6 °C 
D  [0.413 g] 34.09 1.435 77.9°F 68.1°F 
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XV: Fill in the blank in each line below.  assume that the solution formed has a specific heat 
of 4.00J/g°C 
 
 Solute formula Solute mass Water mass, g Tf, 

°C 
Ti, 
°C 

∆H°sol, kJ/mol 
solute 

A KclO3 9.04 81.20 22.4 29.7  [+39.7] 
B NaNO3 8.61 157.98 [21.8] 18.6 -21.38 
C NH4Cl 18.31 [244 ] 17.1 22.0 +15.15 
D NaCl 11.98 104.32 [18.4] 20.1 +3.88 

  
XVII:  Answer the following questions: 
a. 48.1 kJ/g; 5.49 X 103 kJ/mol 
 
b. Calculate ∆H (kJ/ mol NH4NO3) = 1.37 kJ;25.8 kJ/mol  
XVIII:   
(a) 90kJ 
 
2. 181 kJ 
XIX:   

1.  
1
2    Fe(s) + 

3
2    O2 (g) ®   Fe2O3(s) 

 Si(s) + 2 Cl2(g) ®  SiCl4(l)   

            2 C(gr) + 3 H2(g) + 
1
2   O2(g) ®  C2H5OH(g) 

2. –924.8kJ 
XX:  heat and work 
Determine the value of ∆E in J or kJ, of the system for each of the following situations.   
Heat Work ∆E 
366.1 J absorbed 434 J done by -67.9 
560.7 J  given off 506 J done on -54.7 
649 J given off 733 J done by -1382 
4084 J absorbed 1201 J  done on 5285 

 


