Thermochemistry Study Guide — Multiple Choice

CHi(g) + 30(g) > 2COug) + 2H:0(e) AP : —132%
1. For the reaction of ethylene represented above, AH is -1,323 kJ/mol.. What is the value of AH
if the combustion produced liquid water H,0(l), rather than water vapor H,0(g)? (AH for the
phase change H;0(g) = H,0(l) is =44 ki/m0ln) '

(A) 1,279 kJ/MOlsn CeWy r 302 = 200, +§~on oy AH=-132
(B) 1,323 kJ/MOlrn 09y —7 W0 _(_ -
(C) -1,367 kJ/mZIrxn wi\é?\it ) U D AR "( LlLO (Z)-
(D) -1,411 kJ/mOla CLW{ v F65, — z“zc 2) wCo;

A= ~1223 - 8% =40 Er/me)

2. For which of the following processes would AS have a negative value?
Reaction 1: 2 Fe;0s3(s) => 4 Fe(s) + 30x(g) O wiel 9as - 3 rvdl 34.9' AS@
Reaction 2: Mg*(aq) + 2 0H(ag) > Mg(OH):(s) Aq,. lons greater S Hgn 50;‘4!5 Agc
Reaction 3: Hi(g) + CiHalg) =2 CiHelg) 2 ynot 64} - | el 9as AS @

(A) Reaction 1 only

{(B) Reactions 1 and 2 only
{C) Reactions 1 and 3 only
(D) Reactions 2 and 3 only

Na(g) + 3 Ha(g) > 2NHs(g) AGO)
3. The reaction indicated above is thermodynamically favorable at 298 K, but becomes unfavorable

at higher temperatures. Which of the following is true at 298 K?

) AG, AH, and AS are all positive. AG] = AH - TAS

(A)
(B} AG, AH, and AS are all negative. @ @ @
(
(

C) AG and AH are negative, but AS is positive.

D) AG and AS are negative, but AH is positive. H’%W’( T - 8’9 ?)f r TAS
= Yhole posrive A g

4. A student observes that an open container of water left overnight in the laboratory experienced
a good deal of evaporation. Which of the following sets of conditions best describes the
thermodynamics of this evaporation event?

(A) AH>0,AS>0 ENagod tion

(B) AH>0,AS<0 U s , mdie ,

(C) AH<0,A5>0 LIQL d 7 @as Ma\c\vz@ ﬂdj oo AS@
(D) AH<0,AS<0 EN‘D{)THEQMiC

AW (®



Exo AP

5. Which of the following thermodynamics quantities best describe the combustion of liquid
pentane, CsHy(l), to form H,0(g) and CO:(g) at 1 atm?

(A) AH>0,AS>0 Cs H(z ry 802, — ¢ 5Co
s Ly + 802, —> 61 19" >C%2 (4
(C) BH<0,A550 g ol 9 as —> [l vy 9as

(D) AH<0,A5<0

L AS (D
6. Compared to the value of AH" for H,0(s), the value of AH®; for H,0(1) has the

(A) Opposite sign and sma”eyr absqlute value Her 022 H 20 (S)

(B) Same sign and smaller absolute value

(C) Same sign and greater absolute value H”L + 0 7 =D HLO w)
( ,

D) Opposite sign and greater absolute value
E released for both | byt solid

H20 1S more oganized Houn |igu
3 GHalg) > CeHelg) hus solid Formdnon (pleyses
7. The reaction for the synthesis of hexane from ethyne is shown above. Based on the data ore.

presented in the table below, which of the following is the standard enthalpy change, AH®, for
the reaction represented above?

Substance AH%
CzHa(g) 230 kJ/molxn
C6H6(g) 83 kj/mo'rxn

(A} 607 ki/mol AH = 8% - 3 (ZBO)

(B) —147 kJ/MOln _ ,

(C) -19 kI/molmn = ¥3 - 696 = - bo7
(

D) +19 kJ/mOlrxn

8. Which of the following reactions has the largest positive value of AS per mole of C,?

(A) Ha(g) + Ch(g) = 2 HCl(g)
(B) Chig) + 5 0a(g) > CLO(g)
(C) Mg(s) + Cly(g) = MgCly(s)
(D) 2 NH4Cl(s) > N: aHalg) + Chle) © ol 9as => & mae) gas




9. Which of the following must be true for a reaction that is thermodynamically favorable from

initial standard state conditions?
S Y{oMtanea <

(A) AG°>0and Keg>1
(B) AG®>0and Keg< 1
(C) AG*<0and Keg> 1
(D) AG° <0 and Keg< 1

10. Of the following reactions, which involves the largest decrease in entropy?

(A) 2C0(e) + Oxlg) > 2C0ug) D A Qus —7 L Wl 9As

(B) Pb(NOs)s(s) + 2KI(s) > Pbla(s) + 2KNOs(s) 3 mat Solid —> 3 moal sohd
(C) CsHa(g) + Oa(g) > 3COag) + 4H:0(8) 2 Ml a5 —> 77 sl 9a S
(D) 4La(s) + 30:(8) > 2La0s(5) 2, () Q45 =7 0 mol 9as

Syg gans
11. When solid NH4SCN is mixed with solid Ba{OH); in a closed container, the temperature drops SJUYr lose

and a gas is produced. Which of the following indicates the correct sigs for AG, AH, and AS for et
the process? e A H‘@

s6 mH s solid + sahd —> 9as
(A) + - -
B - + - o AS
(aF
(D) + - +

12. A 10. g cube of copper at a temperature Ty is placed in an insulated cup containing 10. g of water
at a temperature T,. If T1 > T,, which of the following is true of the system when it has attained
SGW\Q, ——=> thermal equilibrium? (The specific heat of copper is 0.385 J/g-°C and the specific heat of water is
T 4.18 )/g-°C) -

—————

(A) The temperature of the copper changed more than the temperature of the water.

(B) The temperature of the water changed more than the temperature of the copper.

(C) The temperature of the water and the copper changed by the same amount.

(D) The relative temperature changes of the copper and the water cannot be determined
without knowing T, and T,.

Copper has lower spec fic heat
;. Cu changes T wore



SPon fanéms
13. If the reaction A + B <--> C has an equilibrium constant, K, greater than 1. Which of the
following statements is true?

(A) The reaction is nonspontaneous and favors the reactants.
(B) The reaction is spontaneous and favors the reactants.
(C) The reactionis nonspontaneous and favors the products.
(D) The reactionis spontaneous and favors the products.

14. As a result of an exothermic reaction,
(A) the energy of the system is increased and the energy of the surroundings are decreased.
(B) the energy of the system and the energy of the surroundings are increased.
(C) the energy of the S stem and the energy of the surroundmgs are decreased.
(D) the energ | rgy of the surroundings are increased.

Sysiewm re\cam (Z m+v surrwwdmgs

15. Consider the following numbered processes:

1)A->2B  AH 56 Ab
2)B-->C+D AH; B&“‘? 2C "’iQ ZAHL

3)E->2D  AHs FHP - \30\‘
E — A4z
AH for the process A > 2C+Eis A
- 2C+E
A) 2AH;+2AH;-AHs )
B) 28k +AH;-BHs AH; r 2 AW, -AH'3

(
(
(C) AH1+24
(D) AHi+ 4 Ha + A Hs

16. How much heat is required to vaporize 28 g of water? AH,,, of water is 40.7 kJ/mol.

A) 204K

2
0 1071 289 Weo| | mo) Heo [H07 9 k7

(
(
(c) 632k
(

D) 81.4 kI /\}%ﬁ Ho | ol Hzc)
N |

~ 18 xz = 56




