
CHEM 130                              Name  __________________________________ 
Quiz 6 – Oct. 28, 2011 
 
Complete the following problems.  You must show your work to receive full credit.  Show your 
answers to the correct number of significant figures with the correct units. 
 
1. Brass has a density of 8.40 g/cm3 and a specific heat of 0.385 J g-1 oC-1.   A 11.6 cm3 piece of brass, 

initially at 198oC is dropped into an insulated container with 150.0 g water, initially at 23.5oC.  
What will be the final temperature of the water-brass mixture?  . (8 pts) 

 
qbrass = -qwater 

mbrasscbrassTbrass = -mwaterCwaterTwater 
(11.6cm3 x 8.40g/cm3)(0.385 J/goC)(Tf – 198oC) = -(150.0g)(4.1848 J/goC)(Tf – 23.5oC) 

( 37.514J/oC)(Tf – 198oC) = -(627.6 J/oC)(Tf – 23.5oC) 
Tf – 198oC = -16.73Tf + 393.15

oC 
17.73Tf  = 591.15

oC 
Tf = 33.34

oC 
 

Problems 7-7, 7-8 
 
 
 
 
 
 
 
 
 
2. Oxygen-acetylene flames are used to produce very high temperatures for a variety of applications, 

including welding.  What is the quantity of heat evolved, in kilojoules, when 124 gram mixture containing 
equal parts of C2H2 (molar mass 21.213 g/mol) O2 by mass is burned?  Assume the reaction below: (8 pts) 

2C2H2(g) + 5O2(g)→ 4CO2(g) + 2H2O(g)         Ho = -2610 kJ 
Based on the limiting reagent, how much energy will be released as heat?  We need to find the limiting 
reagent! 
 
First, if C2H2 is the limiting reagent,  
 

62 g C2H2 x 1 mol C2H2 x 2610 kJ = 3814 kJ of heat will be released
  21.213 g C2H2  2 mol C2H2   

NOTE:  I actually gave you the wrong molar mass for C2H2!  The correct molar mass is 26.038 
g/mol.  If you use this value, you get an energy release of 3107 kJ. 

 
Now, if O2 is the limiting reagent,  
 

62 g O2 x 1 mol O2 x 2610 kJ = 1011 kJ of heat will be released
  31.9988 g O2  5 mol O2   

 
Therefore, O2 must be the limiting reagent and 1010 kJ of heat will be evolved. 
 

Problem  7-17, just a different reaction 
  



3. Determine Ho for the reaction N2H4(l) + 2H2O2(l) → N2(g) + 4H2O(l) from the data below: (9 pts) 
N2H4(l) + O2(g) → N2(g) + 2H2O(l) Ho  = -622.2 kJ 

H2(g) + ½ O2(g) → H2O(l) Ho  = -285.8 kJ 
H2(g) + O2(g) → H2O2(l) Ho  = -187.8 kJ 

We need to re-write the reactions so that we end up with the appropriate reactants and products, 
with the correct stoichiometry, and do the same things to the H’s that we do to the reactions. 

 
Leave 1st reaction alone N2H4(l) + O2(g) → N2(g) + 2H2O(l) Ho

  = -622.2 kJ 
Multiply 2nd reaction by 2 2[H2(g) + ½ O2(g) → H2O(l)] Ho

  = 2(-285.8 kJ) 
Reverse 3rd reaction and multiply by 2 2[H2O2(l) → H2(g) + O2(g)]  Ho

  = (-2)(-187.8 kJ)
 
Now our overall reaction is: 

N2H4(l) + O2(g) + 2H2(g) + O2(g) +2H2O2(l) → N2(g) + 2H2O(l) + 2H2O(l) + 2H2(g) + 2O2(g) 
N2H4(l) +2H2O2(l) → N2(g) + 4H2O(l)  

 
And the Ho

  = -622.2 kJ + 2(-285.8 kJ) + (-2)(-187.8 kJ) = -818.2 kJ 
 

Problems 7-59, 7-60 
 

 
 

Possibly Useful Information 
 

q = mcT K = oC + 273.15 

qrxn = nHrxn Specific heat of H2O (l) = 4.184 J/gK 

 


