
CHEM 130                      Name  _____________________________________________ 
Quiz 7 – October 28, 2016 
 

Complete the following problems.  Write your final answers in the blanks provided.   
  

1. Determine the Ho for this reaction from the data below. (8 pts) 
N2H4 + 2H2O2 →N2 + 4H2O 

 

Reaction Ho 
N2H4 + O2 → N2 + 2H2O -622.2 kJ 

H2 + ½O2 → H2O -285.8 kJ 
H2 + O2 → H2O2 -187.8 kJ 

 
N2H4 + O2 → N2 + 2H2O -622.2 kJ 

2(H2 + ½O2 → H2O) 2(-285.8 kJ) 
2(H2O2 → H2 + O2) -2(-187.8 kJ) 

N2H4 + O2 + 2H2 + O2 + 2H2O2 → N2 + 2H2O + 2H2O + 2H2 + 2O2 -818.2 kJ 
N2H4 + 2H2O2 → N2 + 4H2O -818.2 kJ 

 
 
 
 
 
 
 
 

Answer____-818.2 kJ _______ 
 

2. In a constant-pressure calorimeter, 55.0 mL of 0.680 M Ba(OH)2 was added to 55.0 mL of 
0.680 M HCl. The reaction caused the temperature of the solution to rise from 21.97°C to 26.60°C. 
If the solution has the same density and specific heat as water (1.00 g/mL and 4.184 J/g·°C, 
respectively), what is ∆H for this reaction (per mole of H2O produced)? Assume that the total 
volume is the sum of the individual volumes. (9 pts)  

Ba(OH)2 + 2HCl → BaCl2 + 2H2O 
 

How much H2O is produced depends on limiting reactant: 
0.0550 L x 0.680 mol Ba(OH)2 x 2 mol H2O = 0.0748 mol H2O 

  1 L  1 mol Ba(OH)2   
 

0.0550 L x 0.680 mol HCl x 2 mol H2O = 0.0347 mol H2O 
  1 L  2 mol HCl   

So, HCl is the limiting reactant and 0.0347 mol H2O are produced.  How much heat energy is 
associated with this reaction? 
qsoln = mcT = (110 g)(4.184 J/goC)(26.60oC-21.97oC) = 2131 J are absorbed by the solution 
during the reaction 

 
qrxn = -qrxn = -nH 

2131 J = -(0.0347 mol H2O)(H) 
 

H = -2131 J = -56,976 J/mol H2O = -57.0 kJ/mol H2O 
  0.0347 mol H2O   

 
 
 
 

Answer____-57.0 kJ/mol H2O __



3. The overall reaction that occurs in the photosynthesis of plants is 
6CO2(g) + 6H2O(g) → C6H12O6(s) + 6O2  Ho = +2803 kJ 

Determine the standard enthalpy of formation for glucose, C6H12O6(s). (8 pts) 
 

Hrxn = +2803 kJ = nHf,products)  nHf,reactants) 
 

+2803 kJ = [1 mol(Hf[C6H12O6(s)]) + 6 mol(0 kJ/mol)]  [6 mol(393.5 kJ/mol) + 6 mol (241.8 kJ/mol)] 
 

+2803 kJ = (Hf[C6H12O6(s)]  [3811.8 kJ]. 
 

So, (Hf[C6H12O6(s)]= 1008.8 kJ/mol C6H12O6(s) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Answer_1009 kJ/mol C6H12O6(s)__ 
 

 
Possibly Useful Information 

 

KE = ½mv2  K = oC + 273.15 qlost = -qgained 

q=mcT q=nLRHrxn q=mH 

 
Substance Ho

f (kJ/mol)
C(g) +716.7 

C(graphite) 0 
CO(g) -110.5 
CO2(g) -393.5 

H(g) +218.0 
H2(g) 0 

H2O(g) -241.8 
H2O (l) -285.8 
O(g) +249.2 
O2(g) 0 
O3(g) +142.7 



 


