Name Kt Y Period

Chemical Equilibria
Review Worksheet

1. What does “K” stand for in a mathematical expression for chemical equmbrlum?’
K represents o constant. The PD‘SI tion of -the .
epuilibium may change, but “the value for K will
not Change as ' lon as +emp., s constant.

2. What states of matter would not be included in a mathematical expression for equilibrium? Why?

SOLID £ LIQWD - THE CONCENTRATIONS DO NOT VARY.

3. Compare the rate of the forward and reverse reactions once an equilibrium has been established.

THEY ARE THE SAME-
4. At equilibrium are the concentrations of reactants and products equal? Explain.

NoT usualLy ! THE RATE AT WHICH PRODUCTS
AND REACTANITTS ForM IS THE SAME.

5. Distinguish between the terms equilibrium constant and equilibrium position.

EQ. CONSTANT ¢ DoesS NoT CHAMGE Foe A GIVER RXN
AT A Gllen TemMP,

EQ. PostTon ! Re Fers TD THE SPECIFIC CONCENTRATIONS
AND PRODULTS FoRr A GIVEN EQUILIBRIM
6. At a particular temperature, a 3 OL flask contains 3.5mol HI, 4.1 mol H,, and 0.3 mol I, in equilibrium.
Calculate K at this temperature for the reaction:

Hag + g €= 2Hlg

.3_',:__"2‘;-‘_*5 = LI7M HI K= CHI)?
i CHd Cx2d

Y imol Hz - |,37MHz

3.0L Kk = (o fry*
edmel T = 0:10M T2 T YT ‘IO \
7. Changing tlo'le pressure in a reaction vessel by changing the volume may shift the position of
equilibrium, whereas changing the pressure by adding an inert gas will not. Why?
TVERT MEANS THE GAS WILL NoT REACT . THEREFORE
NONE OF THE CoLLiSioros WITH THE e GAS will
Be ePFEcTiVEe S6 ERUILIRRILM  WILL NPT Re DISTURRED.

8. In a reaction the equilibrium constant is found to be 55.0. During one experiment, the equilibrium
concentrations of hydrogen and chlorine were measured to be 4.8 X 10° and 2.1 X 10°” respectively.
What was the concentration of the hydrogen chloride at this point? The equation for the reaction is

below.
Hy(g) + Clyg €= 2HClyg)
K= CHQ]Z
CH2J L]
. 2 2 2
55.0= _x - . X = [Hd]

CH2J0,]) T (48 x?) (20 3) 10& 1075

‘ X= 0.024M |




9. Inasystem at equilibrium, which of the following is not always true?
A) There are both reactants and products present.
& The forward and reverse reactions occur at the same rate.
The concentrations of reactants and products are equal.
D) The concentrations of reactants and products remain constant.

10. When solid phosphorus(V) chloride is heated it decomposes to solid phosphorus(lif)chloride and
chlorine gas. Conversely when phosphorus(lll) chloride is shaken in an atmosphere of chlorine, it forms
phosphorus (V) chloride.

a) Write a balanced equation for this reversible reaction, with phosphorus(V) chloride on the left

hand side.
PC,Q5(S) —— PUa(e) t sz(.s)

b) Consider warming some phosphorus(V) chloride in an empty, sealed flask:
i) What will happen to the phosphorus(V) chloride?

I¥ will strt decompoce(dl‘ssou\afe).

ii) As time passes what will happen to the rate at which this occurs? Why?

the rate will decrecse because os PCls is consumed.
iii) Initially, what is the rate of reaction between phosphorus(lll) chloride and chlorine?

Why? .
Zeve - Nuther of -the reactanic are
present- - react .
iv) As time passes what will happen to the rate at which this occurs? Why?
The rote will herease as the amount
Pz and Uz ftherease.

v) Eventually what will happen to the rates of these two processes?
Bventually +the will become egua [
vi) What name is given to this state?
EQUILIBRIVM
vii) At this point what species will be present in the flask?

AL 3 wllL Re PResSewT.

¢) Would the same thing occur if the phosphorus(V) chloride was heated in an open beaker? If not
explain why and predict what would in fact happen.

NO- A <tate of e%w'h‘brl‘um will
never be reathed because ‘the Czcq
will  escape and the reverse reacton
Wwill never reath 0 vate C%Ual Yo

e Hrwovd teaction.



11. When dealing with a gaseous system, we can use either pressure or concentration in the equilibrium
expression. Use the equation PV=nRT to show how pressure and concentration are related.

PV = nRT ond concentration (in tenms of molart'ty)
IS pples per Uter (which could be mpresented
as n/V). Thus, P= (n/V)RT or P= MRT

12. If the value of K for a reaction decreases as the temperature is increased, is the reaction exothermic or
endothermic? Explain. .

The vreacticon I's QKOﬁgum/‘c. ¢ Aleugh hea-i; s

net o phqsfca‘ an-t-c't\.“ we con thie of 't as

o reactont or prad,uc,t . Efjf
Reacrmnrs — PRobucTS + Energy K = T

13. Consider an equilibrium mixture consisting of H,0(g), CO(g), Ha(g) and CO,(g) reacting in a closed
vessel according to the equation:
H,0(g) + CO(g) €=> Hy(g) + COa(g)
a) You add more H,0 to the flask. How does the concentration of each chemical after equilibrium is
reestablished compare to its original concentration? Justify your answer.

Cis) € (€] ove hiher because eg: shifted right.
[CO] lower ov Hu same reason .

‘e lower than When H20 wos Livet '
Luzgg&cd , but higher ‘than the oyﬁtk«al cencentafron

b) You add more H, to the flask. How does the concentration of each chemical after equilibrium is
reestablished compare to its original concentration? Justify your answer.

[H20] € Ccol wigher - shi¥ft left,

LCo2] lower - chift+ le€t.

[Hy] lower then whan He wag odded | but” Wiher
Haon the M}‘r“ml concentration .

14. You have a solution of AgCl and there is undissolved silver chloride on the bottom of the beaker.
What happens to the ion concentration if you add more silver chloride (s) to the beaker? Why?

H20 A
Asu cs) b > A3+Ca%) + C@ cas)
The solution i's Saturated Cot eguflfbrlhm),
Addition of o sold will net
affect the eguilibrium .




