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At equilibrium, a 1.0 liter container was found to contain 0.20 moles of A, 0.20

moles of B, 0.40 moles of C and 0.40 mole of D. If 0.10 moles of A and 0.10 moles

of B are added to this system, what will be the new equilibrium concentration of
A?
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Ni(CO),(g) = Ni(s) + 4 CO(g)
Adding nig:rkel to this reaction will cause the equilibrium

to N is a0 s0hd, Solds do not ar /n aw;pyur//ér/am
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a. shift f6Ward products.

b. shift toward reactants.
€ remain unchanged.

d. change based on the amount added.
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For the reaction Le Chate/

2Py Pag

What happens if an inert gas is added to the container increasing
the total pressure at constant temperature and volume?

A. The reaction shifts right (toward products). (. stany T &V
B. The reaction shifts left (toward reactants).
@ Nothing.
Becawae e volumsdees ot ahange, rhe concentrahons
do not chaiyﬁ.

Ly +Hnerchrt, Was no effcck onn equilivnam

For the reaction

2Py 5 Pagg)

What happens if an inert gas is added to the Constant P &
container but the total pressure and temperature
are kept constant?

A. The reaction shifts right (toward products).
The reaction shifts left (toward reactants).
C. Nothing.

The volume 0/74/)765, c/)ﬂ/?j/ﬂ rhe conceniralt ons, The ma/a/z)“/
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\ \ For which of the following systems at equilibrium will
ot At doubling the volume cause a shift to the right? (decreases

Yhe ren wllshift to +he Side wirh fmo/af7a0 e P)
A. HZ(g) + C|2(g) S 2 HCl(g) %Mﬂ%ﬂ,&mO/ 0F7M on €déé Srek
B. 2C0f) + Oyq) 5 2 COyq) 7% L1

C. Ny + 3Hy S 2 NHy) abihis bf

Bl PClsy) S PClygy + Clogy shifss right

| Wiy 72 ™|

N,(g) + 3 H,(g) 2 2NHs(g) AG®=-32.7 kJ/mol

Calculate AG for the reaction under the following conditions:

P N;=2.00 atm D =
P H, = 7.00 atm P, :QP

PNHs=0021atm (75 (p%)ﬁ
T=100°C
A. Calculate Q. C4
Loy (.0271)
réachav 2> (7)°
Quo*’t&'/}l'
B. IsQ than/to K?

C;Z Sine A& ° s myaﬁoe, K muwt ba 7/

c)=

-7
= 43 x /0

C. Calculate AG. 8& = A& 3 r R 7 n Q/:

S
LG=-30F KT + (s.a/qx/o"’/ar s 073 K) bn &3 x10 4G =—7L.9/47
mol o) o

D. Does the reaction proceed spontaneously to the right?

&Pyes mzor;aﬁul L&, Jponfanc’awo n i fGru)azroZ direc0n

b) no
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What is Kif AG® = -19.0 kJ for a reaction at 25 °C?

onovy K
A@.: —/\?T/n 1<

Ink = LG
=T
Ink = —19.0KT =2l ol 008

~53d x107>.398

For the following reaction find K, at 25 °C and indicate whether K|, should increase or
decrease as the temperature rises.

NH,;HS(s) = H,S(g) + NHs(g) AH° = 83.47 kJ and AG® = 17.5 kJ at 25 °C.

b6’ = -RT /ﬂk/o

In /L’P = Aéo
-RT

W ] kp = I2E KT =-7063

~€.314 x10°° A x Q78K
mo/k

/9, TN ; Sihe the run ks enobthermic, tha add:fron S
Y pat will Shify e ren 10 e 11 7A F &
e will Ihaeadse .

D since tnert Lill ve
an wmutdie wn froduths
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According to Le Chatelier's principle, if the volume of the vessel

containing the equilibrium system shown below is decreased, there will
be an increase in the concentration of /72

and a decrease in the
concentration of IF a2

H,(g) = 2 H(g)

V1P
I§ volume CIVC)M'W@//&{ = the rxn shifts 7o e %7‘
tnen wolgnity INatds (fewer molo of gas)

(O MU/\’ ,/VHH' ro :
Jirtckion WNOC the 27T

ey roll) In o.ral{‘s/ o
Acucasc molanty

9
If additional SCN- is added to the equilibrium system shown below, Le
Chatelier's principle predicts a net reaction from ¢/ #  to r/9h#
causing the red color to become ddr£er .
Fe3*(aq) + SCN-(aq) = FeSCNZ*(aq)
yellow colorless red
10




K> Q rxn proeel froord
L& G rxn proceeds in vETAYE

K=Q equlivvium
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At an elevated temperature, K, = 0.19 for the reaction

2 NOCl(g) = 2 NO(g) + Cl,(g)

If the initial partial pressures of NOCI, NO, and Cl, are 0.50 atm, 0.25 atm,

and 0.45 atm, respectively, a net reaction must occur in order to
achieve equilibrium. 2

q rium CDP*—'P/VOxPC/Z

2
@Forward £aoc
B. Reverse @P LoD > )/
C. Not enough information is given GI0)
D. The reaction is at equilibrium Ko > Q’ ren wrll shid+
right

11
For the reaction shown below the value of K, is gr¢ater” than the value of
K., because An=__/ A
N,0,(g) = 2 NO,(g)
KP = KC, (QT) 24
12
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Which of the following statements about a catalyst is true?
& (e ,’:‘ 277 4

> cataljst do€s not atf 2
A. A catalyst decreases the position of the equullbrlum in a reaction.
B. A catalyst increases the pressure of a reaction.
C. A catalyst is consumed in a chemical reaction.
A catalyst provides a lower energy pathway for a reaction.
(catalyst affect rore of rev1)

13

2 spontancous ((arge Keg)

The hexaammine cobalt(lll) ion is very unstable in acidic aqueous solution:
[Co(NH;)s]**(aq) + 6 H;0%(ag) = [Co(H,0)¢]**(aq) + 6 NH,*(aq)

However, solutions of hexaammine cobalt(l1l) can be stored in acidic solution
lo qe /4~ for months without noticeable decomposition. Which statement below about
A (Ao nthe equilibrium constant and the activation energy for the reaction is true?
vam i

A. K., <10%and E, is very small.

B. K., >10°and E, is very small.

o5 K <103 and E, is very large.
@ K .q > 10% and E, is very large.

14



10/20/20

Picture (1) represents the equilibrium mixture for the reaction A+ B = 2 AB at
298 K.

%0 &|| g0 & F||eod

o8 0|08 0 o8 ® g@ o

on Lo P Lo Py -Se el

T=298K T=400 K T=400 K T=400K 2.
() @ ©) @ K =CRAB]

If this reaction is exothermic, which picture (2)-(4) represents the L3ILE]

equilibrium mixture at 400 K? 7 reo wi//shfr letp with 4T
A. picture (2) cAIXCBI+CA8] no c/mndq:
B. picture (3) CAJXL8J¢,LABI%
picture (4) [AICB] 1, CABlY
D. none of these

15
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