Thermodynamics Problem Set

Solution Set

1.  A         E = q – w    =  q – PV


   =   +300 cal.  –  [(2.00 atm.)(-10.0 liters)(101.3 J/liter-atm)(1cal/4.184 J)]

 E    =   + 300 cal  + 484 cal  =   +784 cal
                                                    H  H

                                                     |    |

2.  C
       H-C-C-H        +     2 (H-H)             (     H-C-C-H 


     (triple bond)


                 |    |

  
      between C-C)


                H  H

             H =  (bonds broken) –  (bonds made)

3.   B       need n to be equal to zero (no change in moles of gases involved)   

4.   C      It is the entropy, not the enthalpy, that is zero at absolute zero.

5.   B     “endothermic” means H > 0  (@ constant P, “q” = H)

6.   B      @ constant V,  since  E = q – PV and since  PV = 0, then  E = q




7.   B
spontaneous, G < 0  (from the 2nd Law of Thermodynamics)

8.   D   spontaneous & endothermic,   from G = H – TS;  G < 0 and H > 0,  so S > 0

9.   A    S = 0 at absolute zero, not 0oC, which is 273 K

10.   D   - by definition – Need to watch states of matter, though!

11.   B       C2H4(g)   +    3 O2(g)  (   2 CO2(g)  +   2 H2O(liq)
n(gases) = 2 – 4 = -2

E = H – nRT  = >    nRT    = 
H - E


H - E = (-2)(8.314 x 10-3 kJ/mole-K)(298 K)
=  -4.96 kJ
12.    A

Hess’s Law

               Fe2O3(s)     +   CO(g)    (     2 FeO(s)    +    CO2(g) 

H = -2.9 kJ

            2 [FeO(s)     +   CO(g)    (     Fe(s)    +    CO2(g) ]

H = 2(-11.3 kJ) = -22.6 kJ

      ---------------------------------------------------------------------------------------------------------------

                Fe2O3(s)     +   3 CO(g)    (     2 Fe(s)    +   3 CO2(g) 
Htotal  = -25.5 kJ

13.     C    Hrxn    =   [(-17.88 kcal)  + (+12.49 kcal)]  -  (-24.82 kcal)    = +19.43 kcal

     Srxn    =   [(+44.49 cal)  + (+52.45 cal)]  -  (+64.51cal)   = +32.43 cal = +0.03243 kcal


then G = H –TS   =   +19.43 kcal – (298)(+0.0343 kcal)   = +9.77 kcal  
