
Ur.rits 5 & 6 Exarr.r: Equilibliurn and Gases

1. When a Ixn has reached equilibrium:

a. the molecules are in a passive state; therelbre.

no more products are fbrmed.

b. the products are reacting, lvhile the reactants are

passlve.

c. the reactants arq reacting, while the products are

ffsive'
./0. botn leactants attd pttrducts are lbrmed
\J

conunuously.

2. Which of the fbllor'ving changes r'vill change the

position of eclui libri um'i

a. allow more rxn til.ne to Pass/-\
{b.}emot e sor)re Product\
v,,
c. add a catallst

d. all ofthese

3. At equilibriurn, [PSCl3P.00M,

[PCh]:0.000784M, while K:1.3x1 0-2e. Calculate

lS'l
8PSCI:(e)$8PCl,(g) + Ss(g)

a. 1.00 M b. I .6x l0'16 M

(90 ;' 
',, 

' t d. el'88 M

4. Calcr-rlate the equilibriurn constant for the

fbllowing rxn: PCl5(g);lPCl:(e) + Clz(g)

knorving that: [PCl 5]:0.00325M, [PCl,]:2.52M,

rnd lt l:l'0 02 175 M at eqtrilibriurn

(j to.o h. 0.02qb c. l r.7 J 7.81

5. What is the equilibrium constant ot'the revcrse

rxn fbl the previous Problem?

(a)o.oso b. 3.82 c. 5.8 | d. o. I 28

Y Wtri.t.r ol'the cpds ol'the Ibllowirtg rxn would

not appear in an equilibrium expression?

AgNO3(aq) + HCI(aq) * AgCl(s) + HNO,(aq)

a. HCI b. AgNo3 @ora' d. HNOr

7. 0.05 moles o1'PCl. and 5.tl9loles ol'PClr are

intloduccci irtto an er acrrated"l .00 L chamher.\
Cr-[culate the equilil''iiurn concentt atitrn of PCI;.

knor.ving-thal-K - 3 3.3.

PGI:ts)€+EJFFC,Ij{g) - ( lr(g}

. a.0.0063 b. s.o4 ;:e.o+{: d. 1.50

8. 0.125 mol of oxygen is added to carbon in a

0.250 L containet'.'fhe mixture ecluilibrates at 500

K. Calculate the cquiliblium concentratjon o1'

carbon ntotroxicle, knor'r'ing that l( - 0.0tt6

^ 
C(s) + Or(g) <Ee}"zCO(e)

fu) 
o.te b. o.1oo c. l.oo d. o.o4l

9. For acertain rxn. Q:2.33, while I(:3.54.

What do you expect to haPPen?.\
/u. lh. t^n rvill proceed lbrwald\)

h. the lrn ri ill proceed lrackrr utd

c. the rxn will proceed away frotn ecluilibrium

d. the direction cannot be determined

10. Calculate the eqnilibrium pressure ofnitlogen

dioxide when the equilibriurn pressr-rres of the

nitric oxide and oxygen are 0.01 and 0.5 atm.

respectively. Kp:10,000 at 200 K.

2N9{et ' O,rglg}2NO,l gr
tl

a. 22.4 aLm f9/ 0.207 atrn c. 500 rtm tl . i.98 rtrn

I l. For the fbllowing rxn, calculate the

concentration ofCl(aq) at equ. when 0.135M B

sol'n is allorved to feact with A.

41l1 r 9130 1$t trqt- Dtatl t K'l.5rlit "
n'

a.0.oli53 M @,/+.5rto-'' H,,l

c. o.2o3xl0-ro M d.2.03 M

12. Which of the fbllowing changes will not aff'ect

the equilibrium position of the follou'ing eqn?

Name

A(e) + aB(s)grst 2C(g) + D(g) + E(s)

a. removal of A

@ addition of E

b. increase in pressure

d. addition of C

13. What r'vor-rld you change to it'tct'ease the yield

of the rxn in # l2 if AH : -258 kJ?
/\

a. add B $ldecrersc tcrnPerattrre

c. increase temperature d. renlove Ir

14. A,325 L, sample of a gas at 80.0@C is heatecl

until a lrnal volume oi 32,5 L is reached. What is

the flnal terrp of the gas at collstant pressure'.)

6):.s:r Iol r h. ti I K
\J
c. 1.08x l0' K d. I .34x l0' K

15. A 50.0 L cylinder at temp of 47@C and a

pressure of 50.0 atm contains how many

molecules ol gas per mL?

a. 5.73x1022 b. 2.3oxlo22

c.2.30rl0re d.6.75xlor8

16. A 50.0 L cylindel of Cl2 at 20.O'uCl ar.rd a

pressure ot 103.40I torr springs a leak. The

lbllowing day the pressure is found to be 4l'361

torr. How many moles of chlorir-re gas escaped

during this time?

4)rZO rot b. 280 nrol c. 85.0 mol cl. 1 l3 rnol

I Z. t in rcrcLs \\ ith H( I lo pt'trdtte c l'l ' arrJ tinl ll)

chloricle. How many liters of FIl are produced at

27o(l ancl a plessLrfe of'7 1 0 torr. il 2.80 g of tin

reacts with ercess HCI?

Sn(s) + 2HCl(aq) ) SnCl2(aq) + Hz(g)

(flo.ozo L b.0.120 L c.2.00 L. d. 1.25 L
tl'-/



18. Calculate the final pressure, in atm, after 9'06

g of krypton reacts with l0'0 g of fluorine at 300

K in a 10.0 L container.

Kr(g)+F'(g))KrFz(s)
a. 0.591 atm/6) 0.384atm c. 0.700atm d. l.90atm

IJ
19, Calculate the density, in g/L, of SO2(g) at

37@C and a presSure of l440 torr. 
.^\

a. 6.0 gtL b. 15.0 g/L c. 2.38 stt- (la.jo gtL

20. Calculate the total pressure' in atm, for three

different gases at partial pressures of 144.0 cm,

800.0 mm, and 1.3 m Hg.

a. I .90 atm b. 2.5 8 atm c. I .06 atm @ +So ut^

2l . Gas A diffuses twice as fast as gas B. Gas B

has a molecular weight : 60.0 gimol. What is the

molar mass of gas A?

E)l5.}elmol b. l20gimol c. 30g/mol d.90g/mol
\z
-ZZ.'fyte rate of effusion of freon- 12 to freon- 11 is

1.07:1. The molar mass of freon-11 is 137'4 g/mol

Calculate the molar mass in g/mol, of freon- l2'
a\

a. 100 b. t82!lt2t d llS
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FREE RESPONSE SECTION

I. l.0Lofhydrogengasiscollectedoverwaterat308KatapressureofT28torrwhenironreactswith

excess l.rydrochloric acid.

a) What is the balanced equation fbr this reaction given that iron will have an oxidation state of +2

wher.r it bdnds to chloride?

b) What is the partial pressure of hydrogen gas if the vapor pressure of water is 42.2 torr at 308 K?

c) Horv many moles of hydrogen gas was produced?

d) How many gr"ams of iron must have reacted'?

e) Suppose a student accidentally used the wrong temperature, say 25'C, when he/she was looking r-rp

the value for the vapor pressure of water. How would this affect the calculated value for the number

of moles of oxygen gas produced? Justify your answer.

II. HF(aq) + HrO( tt;l U'O-t aq I + F-(aq) Ku= 7 .2x10-a

Hydrof'luoric acid, HF(ac1), dissociates in water as replesented by the equation above.

a) Write the equilibrium-constant expression for the dissociation of HF(aq) in water.

b) Calculate the molar concentration of H3O* in a 0.40 M HF(aq) solutton.

HF(aq) reacts with NaOH(aq) according to the reaction represented belolv.

FIF(aq) + OFI- -) H2O(l) + F (aq)

A volume of l5 rrL of 0.40 M NaOH is added to 25 m L of 0.40 M l-{F(aq) solution. Assume that volumes

are additive.

c) Calculate the number of moles of HF(aq) remaining in the solution.

d) Calculate the molal concentration of F (aq) in the solution.

III. Give the balanced, net ionic equations fbl the fbllowing reactions and then answer the question that

follo',vs.

a) Sulfur trioxide gas is added to excess water.

What is the name of the ploduct tblmed?

b) Solid magnesium carbonate is heated.

Classi fy this reaction.

c) Cliloline gas is bubbled jnto a solution of sodium bromide.

What are the oxidation states ofeach halogen before and after the reaction?
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