Thermodynamics practice problems

1) How can energy be transferred to or from a system?

A) Energy can only be transferred as potential energy, which is converted to kinetic energy.

B) Energy can be transferred only as heat.
Q) Ener&: can be transterred only as work.

@Energy can be transterred as heat and/or wmﬂ

2) Which of the following is an example of a state function?
A) The length of time it takes to go from New York to Los Angeles
B) The mileage traveled going from San Francisco to Los Angeles
() The amount of work required to travel from New Orleans to 5t. Louis

D) The amount of time it takes to change the channel when Gossip Girl comes on.

{LE} The difference in altitude between Chicago and DenverJ

3) Which of the following is NOT a state property?
A) pressure
B) internal energy
() temperature
D) enthalpy

\E) work |

4) What 1s the thermodynamic definition of work?
A) Work is equal to the internal energy of the system.
B) Work is the amount of energy transferred as heat.

() Work is the same as the potential energy of the system.
'LD] Work is a force, acting through a distance. ]

3) Which of the following is the best example of an isolated system?
A) water in a styrofoam coffee cup
B) liquid in a beaker with a watch glass over it
() soda in an unopened soft drink can

"@E{Sffee in a closed thermos bottle

B

6) How does a closed system differ from an open system?
A) A closed system does not do any work on the surroundings.
B} A closed system cannot exchange heat with the surroundings.
_CO) Energy is conserved in a closed system.
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D) A closed system cannot exchange matter with the surroundings.

7) A chemical reaction where heat is transferred to the surroundings is a{n)
A) thermochemical equation. B) endothermic reaction.

{t_}'—‘é’ﬁmermfb reaction. ] D) energy-producing reaction.

8) Which of the following is an endothermic process?
A) Jet fuel buming in a jet engine B) Combustion of methane
() Freezing of water D) Vaporization of water 1
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9) Which of the following is true if AH = - 95 J? 9)
A) Both the system and the surroundings are gaining 95 .
B) Both the system and the surroundings are losing 95 J.

_)Lhe system is gaining 95 ], while the surroundings are losing 95 .
f\_D] The system is losing 95 ], while the surroundings are gaining 95 J.

10) Which of the following signs on q and w represent a system that is doing work on the 10)
surroundings, as well as losing heat to the surroundings?
A)+q, W
T B -q,-w
C) +q,-w
D) -q, +w
E} None of the above,

11) How much work is done when a piston expands from a volume of 13.27 liters to 76.55 11)
liters against a pressure of 14.89 atm?
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12) How much work in joules is done on the system when a 1.15 atm external pressure causes  12)
a piston to decrease in volume from 6.55 liters to 3.16 liters?
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13) In a refrigeration system, the refrigerant gas absorbs 21,390 | of energy while expanding 13)
against a 0.278 atmosphere pressure from a volume of 0.0423 liters to a volume of 1.876
liters, What is the energy change of the gas?

A = DY — BAV
ac (AR0TY - (0,278 alm (1,876~ 0,042 LY

AL AT — SHLET = ANe2B I =5 )| 228E7

=

14) What is the energy change of the system if a chemical reaction transfers 32,146 | of heat to 14)
the surroundings while it causes the expansion of a 1.465 liter vessel to 3.687 liters against a
pressure of 3.64 atmospheres?
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15) Use the AHf information provided to calculate AH pyp, for the following: 15)

502Clo {g) + 2 HaO(l) — 2 HCl(g) + HoSO4(]) AH® pxpn= 7
AH®¢ (K]/mol)
SO Clo(g) -364
H»>O(I) -286
HCl(g) -92
H7504(1} -814
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16) Use the information provided to determine AH®n for the following reaction: 16)
CHy(g) + 4 Cla(g) — CClg(g) +4 HCl(g) AH pxn="?
AH®f (k]/motl)
CHy(g) -75
CClg(g) -96
HCl(g) -92
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17) Use the information provided to determine AH®xp for the following reaction: 17)
3 FepO3(s) + CO(g) — 2 Fe304(s) + CO2(g) AH =7
AH®f (k]/mol)
FenaOa(s) -824
Fe304(s) -1118
CO(g) -111
COr(g) -394
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18) Use the standard reaction enthalpies given below to determine AH®pxpy for the following 18)
reaction:

2NO(g) +O2(g) = 2NO2(g) AR rxn = 7

Given;

N2(g) + O2(g) — 2 NO(g) AH®pyn = +183 K] &= L =
1/2 Na(g) + O2(g) — NO2(g) AH®ryn = 433K €— DouBLE
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19) Use the standard reaction enthalpies given below to determine AH" 1 for the following 19)

reaction:
P4(g) +10 Clp(g) — 4PCls(s) AH?pypn = ? AR - -1835 K'Y
Given:
PCl5(s) - PCla(g) +Cla(g) AHepq=+157k] & LT, mybTiELe gy 4
Pa(g) +6 Cla(g) — 4 PCl3(g) AH e ==-1207 K]
20} Use the AH®f and AH® ¢, information provided to calculate AHf for [F: 20

[F7(g) + Io(g) —~ IF5(g) +21F(g)  AHryn= -89 K

_AHf (kJ/mol)

IF7(g) -941
[F5(g) -840
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21) How much energy is released during the formation of 98.7 g of Fe, according to the 21)

reaction below?

W

FerMa(s) +2 Al(s) — Al2O3(s) +2 Fe(s) AHpryn=-852k] A ‘Neemite peacte A
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22} Using the following information, what mass of HF must react in order to produce 345 kJ of  22) |
energy?! Assume excess Si09.

SiO»(s) + 4 HF(g) — SiF4(g) + 2 HoO(l) AHP pypy = -184 K]

25y Al HF 2001 2
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23) Using the following information, what mass of H2O must form in order to produce 975 k] 23)

of energy?

5102 (S:I +4 HF{g} — Sl]:;j: (g) +2 H2G{1) ﬂ.Hﬁrxn =-1584 k]

— Goaeel H, O %OV g
475 k3 « 2055 - g
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24) How much energy can be relased if 32.5 ¢ of BpHg and 72.5 g of Cl2 are allowed to react
according to the following reaction? 1he molar mass of B3 Hg is 27.67 g/mol.

BoHg(g) + 6 Cla(g) — 2 BCl3z(g) +6 HCl(g) AHPpyn = -1396 K]
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25) How tuch energy can be relased during the following reaction if 2.50 L BoHg and 5.65 L
Cly (Both gases are initially at STP), are allowed to react?

ByHg(g) + 6 Clao(g) — 2 BCla(g) + 6 HCl(g) AH®pypy = ~1396 K]
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