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Sample Problems 

 
 

3. q = mc∆T  solve for c = q / m∆T 

 c = 435 j / 3.4 g x (85 C – 21 C) 

c = 2.0 j/g∙C   ∆T  =  Tf - Ti 

 

4. q = mc∆T   cHg = 0.14 j/g∙C from table 17.1  

 q = (250.0 g) x 0.14 j/g∙C x (52 C) 

 q = 1800 j  = 1.8 kj 
 

 
 

9. q = mc∆T  solve for c = q / m∆T 

 The heat capacity combines the heat (q) with temperature (∆T) 

c = 42.9 j/C / 181 g  = 0.236 j/g∙C    

 

10. q = mc∆T   cH2O = 1 cal/g∙C  =  4.18 j/g∙C  

 q = (32.0 g) x 1 cal/g∙C x (80.0 C – 25.0 C)  =  1760 cal 

 q = 1760 cal x 4.18 j/cal  = 7360 j  = 7.36 kj 
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12. Water’s density is 1 g/ml so 50.0 mL = 50.0 g 

 The total mass of water is 100.0 g; Molarity is not an issue here. 

q = mc∆T  ∆T  =  Tf - Ti 

 c = 4.18 j/g∙C    

 q = 100.0 g x 4.18 j/g∙C  x (26.0 C – 22.5 C)  =  1460 j  =  1.4 kj 

 The chemical reaction releases the heat into the water, making it an 

exothermic reaction (-1.4 kj). According to the law of conservation of energy 

(heat), the amount of heat gained by the water was lost by the reaction. 

 

13. Water’s density is 1 g/ml so 25.0 mL = 25.0 g 

 q = mc∆T  ∆T  =  Tf - Ti 

 c = 4.18 j/g∙C    

 q = 25.0 g x 4.18 j/g∙C  x (26.4 C – 25.0 C)  =  146 j   

 According to the law of conservation of energy (heat), the amount of heat 

gained by the water was lost by the pebble. The pebble gave off heat 

(exothermic; -146 j) while the water gained the heat (endothermic; +146 j). 

 

14. According to chemical equation (reaction), 26.3 kj of heat are released 

(exothermic) for each mole of Fe2O3 that reacts (coefficient of “1”). 

 3.40 mol/1 mol Fe2O3 = X/26.3 kj 

 X = 89.4 kj 

 

15. According to chemical equation (reaction), 89.3 kj of heat are absorbed 

(endothermic) for each mole of CS2 that reacts (coefficient of “1”). 

 5.66 g x 1 mol/76.0 g/mol CS2 = 0.0745 mol CS2 

0.0745 mol/1 mol CS2 = X/89.3 kj 

 X = 6.65 kj 
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18. Water’s density is 1 g/ml so 40.0 mL = 40.0 g 

 q = mc∆T  ∆T  =  Tf - Ti 

 c = 4.18 j/g∙C    

 q = 40.0 g x 4.18 j/g∙C  x (20.0 C – 17.0 C)  =  501.6 j = 502 j j   

 According to the law of conservation of energy (heat), the amount of heat 

gained by the water was lost by the lead. The lead gave off heat (exothermic; - 

502 j) while the water gained the heat (endothermic; +502 j). 

 

21. According to chemical equation (reaction), 1368 kj of heat are released 

(exothermic) for each mole of ethanol that reacts (coefficient of “1”). 

 12.5 g x 1 mol/46.0 g/mol C2H6O = 0.272 mol C2H6O  

0.272 mol/1 mol C2H6O = X/1368 kj 

 X = 371.7 kj  =  372 kj 
 
 

Sample Problems 
 

22. This involves the heat of fusion of water since it is ice at 0 C. 

 q = m∆Hf  ∆Hf =  6.01 kj/mol   

 solve for m = q/∆Hf  

 m = 0.400 kj/6.01 kj/mol  

Find grams of water   0.0666 mol x 18.0 g/mol = 1.20 g 
 

23. This involves the heat of fusion of water since it is ice at 0 C. 

 Normally, q = m∆Hf . However, since heat of fusion is per mol, find mol of 

water  50.0 g water x 1 mol/18.0 g = 2.78 mol 

  ∆Hf =  6.01 kj/mol 

 q = 6.01 kj/mol x 2.78 mol = 16.7 kj 
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24. This involves the heat of vaporization of water since it is gas at 100 C. 

 Normally, q = m∆Hf . However, since heat of fusion is per mol, find mol of 

water  63.7 g water x 1 mol/18.0 g = 3.54 mol  ∆Hv =  40.7 kj/mol   

 q = 40.7 kj/mol x 3.54 mol = 144 kj 

  

25. This involves the heat of vaporization of chloroethane gas at 12.3 C. 

 Normally, q = m∆Hf . However, since heat of fusion is per mol, find mol of 

C2H3Cl  0.46 g C2H3Cl x 1 mol/62.5 g = 0.00736 mol; ∆Hv =  24.7 kj/mol   

 q = 24.7 kj/mol x 0.00736 mol = 0.18 kj 

 Incorporate the mass into the mol of chloroethane.  

 

26. This involves the heat of solution of NaOH(s). 

 ∆Hsoln =  -44.5 kj/mol   

 Use mol of NaOH  0.677 mol 

 q = -44.5 kj/mol x 0.677 mol = -30.1 kj 

 The heat of solution was per mol.  

 

27. This involves the heat of solution of NH4NO3(s). 

 ∆Hsoln = 88.0 kj/mol   

 88.0 kj/mol / 25.7 kj  = 3.42 mol 

 The heat of solution was per mol.  

 

 
31. This involves the heat of fusion of water since it is ice at 0 C. 

 Normally, q = m∆Hf . However, since heat of fusion is per mol, find mol of 

water  225 g water x 1 mol/18 g = 12.5 mol  ∆Hf =  6.01 kj/mol 

 q = 6.01 kj/mol x 12.5 mol = 75.1 kj 
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32. This involves the heat of vaporization of ethanol since gas at 78.3 C. 

 Normally, q = m∆Hf . However, since heat of fusion is per mol, find mol of 

C2H6O  50.0 g C2H6O x 1 mol/46.0 g = 1.09 mol  ∆Hv =  38.6 kj/mol 

 q = 38.6 kj/mol x 1.09 mol = 41.9 kj 
  

33. This involves the heat of solution of NaOH(s). 

 ∆Hsoln =  -44.5 kj/mol   

 Find mol of NaOH  25.0 g x 1 mol/40.0 g = 0.625 mol 

 q = -44.5 kj/mol x 0.625 mol = -27.8 kj 

 The heat of solution was per mol.  
 

Sample Problems 
 

35. ∆H0 = ∆Hf
0 (products) -  ∆Hf

0 (reactants) 

 Br2 (l) is a free elements and therefore, ∆Hf
0 = 0 

 Use Table 17.4 to find ∆Hf
0 Br2 (g)  =  30.91 kj/mol 

 ∆H0 = 0 – 30.91 kj/mol  =  -30.91 kj 

 

36. You need a balanced chemical equation: 2NO(g) + O2(g)  2NO2 (g) 

∆H0 = ∆Hf
0 (products) -  ∆Hf

0 (reactants) 

 O2 (g) is a free elements and therefore, ∆Hf
0 = 0 

 Use Table 17.4 to find ∆Hf
0  

 Incorporate mol of each substance (use coefficients): 

 ∆H0 = (2 mol x 33.85 kj/mol) – (2 mol x 90.37 kj/mol + 0)  =  -113 kj 

 

 
 

38. ∆H0 = ∆Hf
0 (products) -  ∆Hf

0 (reactants) 

 Al(s) and Fe(s) are free elements and therefore, ∆Hf
0 = 0 

 Incorporate mol of each substance (use coefficients): 

 ∆H0 = (1 mol x -1676.0 kj/mol) – (1 mol x -822.1 kj/mol + 0)  =  -853.9 kj 
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40. ∆H0 = ∆Hf
0 (products) -  ∆Hf

0 (reactants) 

 O2 (g) is a free elements and therefore, ∆Hf
0 = 0 

 Use Table 17.4 to find ∆Hf
0  

 Incorporate mol of each substance (use coefficients): 

 ∆H0 = (2 mol x -285.8 kj/mol + 0) – (2 mol x -187.8 kj/mol)  =  -196 kj 

 

41. Hess’ Law allows you to determine the heat of reaction indirectly by using the 

known heats of reaction of two or more thermochemical reactions. 

 2H2O(l)  2 H2(g) + O2(g) ∆Hf
0 = +572 kj … too expensive 

  

H2O(g) + CH4(g)  CO(g) + 3H2(g) ∆Hf
0 = +206 kj 

CO(g) + H2O(g)  CO2(g) + H2(g) ∆Hf
0 = -41 kj 

 

Combine the reactions (add them together: 

2H2O(g) + CH4(g)  CO2(g) + 4H2(g)   

∆Hf
0  +206 kj + (-41 kj) = -165 kj 

 


