AP Chemistry Institute

Thermodynamics Problem Set

1.
A gas absorbs 300. calories of heat and is compressed from 20.0 liters to 10.0 liters by an opposing pressure of 2.00 atm.  What is the internal energy change, in calories for this gas?


A) +784;      B) +320;        C) +184;             D) -184;            E) -784.

2.
The structure of C2H2 is    
and that for C2H6 is      
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The enthalpy change (H) for the following reaction -   C2H2(g)  +  2 H2(g)  ----->  C2H6(g)

could be estimated from bond energies (D) to be approximately:  [“TB” represents a C-C triple bond.]


A)   2 DH-H   +   2 DTB +   2 D C-H   -    DC-C    -   4 DC-H

B)    - D H-H   -   DTP +   6 D C-H +   DC-C -   2 DC-H

C)   2 D H-H     +    DTP    -   4 D C-H -    DC-C

D)     D H-H     +   2 DTB    -  6 D C-H -   DC-C

E)    2 D H-H    +     DTB   -   6 D C-H -   2 DC-C
3.
In which of the following reactions would H be most nearly equal to E?


A)  H2(g)   +  1/2 O2(g)   ------>   H2O(g);              B)  Cl2(g)   +   F2(g)  ---------->   2 ClF(g)

C) H2O(liq)   ------>   H2O(g);                            D) 2 SO3(g)  ------>   2 SO2(g)  +   O2(g)

E) Ba(NO3)2(s)   ------>  Ba(NO2)2(s) +  O2(g)
4.
Which of the following statements is FALSE?


A) For an irreversible process, entropy is not conserved.          B) PV can have units of joules.


C) The enthalpy of a perfect crystal at 0 K is zero.   D) Energy can be transferred as heat or work.


E) For reactions involving no gases, H is approximately equal to E.

5.
For an endothermic reaction at constant pressure:


A) H < 0;      B) H > 0;         C) G < 0;            D) S > 0;          E) S < 0.

6.
For a system at constant volume, E must equal:


A) H;            B) q;          C) H + w;            D) PV;            E) q + w
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7.
Which of the following must be true for a spontaneous process?



A) H < 0;      B) Stotal > 0;       C) G > 0;        D)  Ssystem > 0;          E) TSsystem < H.

8.
For a spontaneous endothermic process:



A) H < 0;      B) G =  0;         C) G > 0;            D) S > 0;          E) So = 0.

9.
Which of the following statements is FALSE?


A) According to the third law of thermodynamics, S = 0 for a perfect crystal at 0oC.


B) According to the first law of thermodynamics, energy is conserved.


C) According to the second law of thermodynamics, the total energy change is positive for a spontaneous process.


D) PV has the units of energy.


E) For reactions involving only condensed phases, H is approximately equal to E.

10.
Which of the following is the standard formation reaction for NH4Br(s) at 25oC?


A)   1/2 N2(g)  +  2 H2(g)  + 1/2 Br2(g)  -------->   NH4Br(s) 



B)   NH3(g)   +   HBr(g)     ------------>    NH4Br(s)  


C)    NH3(aq)   +   HBr(aq)     ------------>    NH4Br(s)  


D)    1/2 N2(g)  +  2 H2(g)  + 1/2 Br2(liq)   -------->   NH4Br(s)  
  


E)    1/2 N2(g)  +  2 H2(g)  + 1/2 Br2(s)  -------->   NH4Br(s)  


11.
For the combustion of one mole of ethene, C2H4(g), at 25oC, what is the difference, H - E?


A) -7.4 kJ;      B) -5.0 kJ;       C) +4.2 kJ;        D) +8.3 kJ;       E) -2.5 kJ.

12.
Given the following thermochemical data:


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


H = -2.9 kJ


Fe(s)      +   CO2(g)    ------------->  FeO(s)   +  CO(g)  


H = +11.3 kJ



What is H (in kJ) for the reaction:  Fe2O3(s)    +  3 CO(g)   -------->  2 Fe(s)    +  3 CO2(g) 



A) -25.5;        B) -14.2;          C) -8.4;          D) +8.4;          E) -19.7

13.
Given the reaction below, with thermodynamic values (25oC) tabulated beneath each species, what is the standard free energy change for this reaction at 298 K?






C3H8(g)   -------->       CH4(g)       +       C2H4(g)

Hof

-24.82


-17.88

+12.49
       
 kcal/mole


  So

+64.51


+44.49

+52.45

 cal/mole.K


A) -9644 kcal;      B) -9.77 kcal;       C) +9.77 kcal;      D) +19.42 kcal;      E) +9644 kcal.
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