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Multiple choice Practice: Thermodynamics

Multiple Choice e - R
Identify the letter of the chozce that best complez‘es rhe Statement or answers the quesnon

*a

-

NZCE) + 3H2(g) <= => 2NH3(g) H =-02kJ
The Haber process is commercial method for the manufacture of ammonia. It is based upon the equilibrium shown in the
equation above. The absolute entopies of the components of this system are given below. Sy =192 j/kmol
St =131 jk mol
Sy = 193 j/k mol
N \’13 N Z, 3 Hb

1. (#9-5) The value of S in J/K for the reaction above is closest to {
a.  +200 (d) -100 243y - ( \“\2- .\'5\(3)
b. +100 e/ =200 : 1
o0 30— 535 = -1994x

2. (#9-6) Which describes the change in G and the change in spontaneity of the reaction as temperature increases?

o
a. G decreases to values less than zero and the reaction achieves equilibrium. D(D - W ool b..g- -
b. G decreases to values less than zero and the reaction becomes spontaneous. - T
c. G decreases to valuss less than zero and the reaction becomes non-spontaneous -
d. G increases to values greater than zero and the reaction becomes spdntaneous.

-

e G increases to values greater than zero and the reaction becomes non-spontaneous.

3. (#9-2) The molar heat of fusion, Has, for water is 6.01kJ/mol. The heat capacity for water, G, 15 75 J/mol C. Which
expression gives the quantity of energy needed to change 1.0 mol ice at 0 C to liquid water =+ ”%C‘?
a. 6010/(75x25) d.  6010/298 + (75 x 25)
b. 6.01+75 e. 6010+ (75x25)/298

@ 6010+ (75x25)
4. (#9-3) The heat of neutralizifion for & strong acid in dilute water solution is about 60 kJ/mo} H*. What quantity of heat in

kI is produced when 100 mL of 3.0 M HCl is mixed yath 100 mL of 1. OKOH‘?
a. 010 - @ Limikws (es-vkomh

: - = - ¥
o o T+ Kol Y KCUeo Db
5. (#9-5) All of the following reactions illustrate an mcrease in entropy EXCEPT: \ A [w-f
a. N204(g) = 2N02(g) o T

b. CgHﬁg) = CSHGCg)

c. 2KClO3(5) == 30, +2KC1 W&
d. 3F3(s) + 2049 => FezO4) @

e.  CHsO0Hg + 30y ~> 3CO0x + 3H; 0
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6. (#9-6) For the burning of propane
C3Hag + 503 => 3C0xg + 4H20gg)
Which of the following is true at any temperature? bS
L deltaG<0 NV - \e\——T
- D

I deltaS>0 N# -+ bw - P \)

I delta H<0 WY —

a. lonly

b. IlIonly

¢c. landI only
d,ILand T only

ol wh patih

7 !(#-é)ch eciua.f:ion repre*séﬁts"the standard formation reaction for BaSQy) at 298K 7
L a. . BaS(s) +-202{g) = B,aSO4(5) d. B3.2+(aq) + .Sﬁ+(aq) + 40“2(aq) = BaSO4(s)
b. B8.2+(aq) + SO.»;Z'(aq_) => BaS0yy e. Ba(OH}g(aq) + HyS80s9 == BaS04+ 2H,O

@ Bﬂ{s) +‘S(S) + Oz(g) => 33.804(3)
8. (#9-6) Which givés the thermodynamic parameters for the system
H,00 <==> M0 at 298K (ol

G H + g *
a. 0 >{) >0
b. 0 >0 <0
Pn .__<Q‘ C . >3 <0
R R | DR <0 >0

"“‘: <0 v o >0 >()
9. (#9—5)‘ A cube of ice Ts added to some hot water in a rigid, insulajed container, which is then scaled.” There
is no heat exchange from the surroundings. What happened to thejtotal energy of the system and the total

entropy of the systemt.- =+, /0 L0 s
Energy . Z" " Entropy

a. temains coffstant . ° Temaing constant

. b, remal - ecreases

&C* remains constant . Increases
d.” Decreases Tiicreases
g. Increases Decreases -,

_10. (#9-4) Yts value is negative for any exothermic.reaction..

a. K, d7 Delta’S -
b. DeltaG e. E, (energy of activation)
c. DeltaH —

11. (#7-2b) An 11g sample of CaF, (Molar mass 110.8 g/mol) compound is dissolved in the 100mL of water

dropping the temperature 10 degrees.
Which of the following represents the net ionic equation of the process discribed

a. _ “ C. CH.FQ + Hzo — Can(aq)
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C/ 12. (#9-3) An 11g sample of CaF, (Molar mass 110.8g/mol) compound is dissolved in the 100mL of water
dropping the temperature 10 degrees.

How much energy is transfered in the process?
a. 100 calories 6 1000 calories P
& b. 10 calories d. 1000 joules WP -

13. (#9-4) An 11g sample of CaF, (Molar mass 110.8g/mol) compound is dissolved in the 100mL of water

dropping the temperature 10 degrees.
Which of the following shows the calculation of Enthlapy for the reaction above?

[

X
%/'.M\'\rb .\

-
Wb

a. 100/.1=1000 cal/rxn c. 0 =9 cal/rxn
b. 10/110=.09 cal/rxn . 4180/.1=418J. “—
; ’_\ 14. (#9-1) An 11g sample of CaF, (Molar mass 110.8g/mol) compound is dissolved in the 100mL of water

dropping the temperature 10 degrees.
What types of bonds are bsgken and formed in this process and are they endothermic or exothermic

Broken oat 2™ g™ Formed ©M™ jyo Bl

a. ionic/ exothermic ion-dipole/endothermic
b. Ion-dipole/ exothermic ionic/exothermic
. covalent/endothermic ionic/exothermic
C, é ionic/endothermic €— ion-dipole/exothermic &=
15, 3Cg+ 4Hy, = CyHig Delta He=-104k7 £59
Ci + Oxg=> COsp Delta Hom, =-394kT X%
Ha + 1/2050 => HyOg, Delta gomy = 286 kI X 9
(#9-6) Using the values above, which expression gives the heat of combustlon delta Hepm, for propane, CsHy
in kJ/mol. R i _
C3H +50,=> 3C0, zﬁ{zo“ - delta H=2?
5. (-104) - (394 +-286)) O, od)- (-3 %304 4 (-4 % 2861 >
% b. (-394 +(-286)) - (-104) d. (-3 %394+ (-4x286))-(-104)

¥ s >
AV P 5 1Y) e Zg)

(#9-7) A reaction is setA1p using I npolar concentrations of all substances in a chemical reaction. The
reaction is both exothérmic and exergonic. Which of the following is true?

1. The reaction Quotent = 0.5 at the start of the reaction. Mo G =\ ~N o g — Y
1. The reaction quotient ¢ will increase to become K,  ¥{ 4o
HI. The driving force of this reaction is enthalpy only (not entropy MO BN ?.‘j

lo . c. Fand Il only
b. o d. IIand I only
17. (#9-1) Which of the following relationships represents the first law of thermodynamics where the system is

exothermic.
Systermn Surroundings

+

-+

;gdow
+I

e O

(ol
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18. (#9-1)One version of the Second Law of Thermodynamics for any spontangous process includes the

statement. - . .
AR Delta Sy = (delta Sgpsem + delta Squromdings) > 0
@ For any spontaneous process, the total d. For any spontaneous process the entropy
entropy increases. change for the system is less than the
eatropy change for the surroundings.
b. For any spontaneous process, the free e. For any spontaneous process, he entropy
energy change is negative change for the system is greater than the

, entropy change for the swrroundings.
c. For any spontaneous process, the entropy
change for the system is less than the
entropy change for the surroundings.

) .
e Band Enarg},
Bond (kT fmel)
H-H 430
i Cl-Ct 240
T H-C 480

(#8-4) Based upon the table of bond enérgies provided, which is the best model of the energy of the
foHowing chemical reaction. H, + Cl; = 2HCI

1 -ll w .,3?\50 ) 4
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