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Reaction Coordinate —

A+B < C+ D + energy

Answer the questions using the graph above.

1. Is the above reaction endothermic or exothermic? ﬁle‘:bCCM (C.

2. What lefter represents the potential energy of the reactants? b

3. What letter represents the potential energy of the products? 'P_

4. What letter represents the heat of reaction (AH)?
3. What lefter represents the activation energy of the forward reaction? @ 0;,

6. What letter represents the activation energy of the reverse reaction? e

7. What letter represents the potential energy of the activated complex? C

8. Is the reverse reaction endothermic or exothermic? £ VLOI otheérm FCy

9. If a catfalyst were added, what lefter(s) would change? CL; C 3 (o
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Given the potential energy diagram for a reaction:

Potential Energy

Reaction Coordinate

Which interval on this diagram represents the
difference between the potential energy of the
products and the potential energy of the reactants?

A)1 B2 €3

. Which information about a chemical reaction is

provided by a potential energy diagram?

A) the oxidation states of the reactants and
products

B) the average kinetic energy of the reactants
and products

C) the change in solubility of the reacting
substances
the energy released or absorbed during the
reaction

In a chemical reaction, the difference between the
potential energy of the products and the potential
energy of the reactants is equal to the

A) activation energy

B) entropy of the system
c A

D) heat of reaction

4. Given the equation and potential energy diagram

representing a reaction:
A+B— C

gy (kuimo)

ol

5020 =30

Potential Ener:
v 3

Reaction Coordinate

If each interval on the axis labeled "Potential
Energy (kJ/mol)" represents 10. kJ/mol. what is th
heat of reaction?

A) +60. kJ/mol
C) +30. kJ/mol

B) +20. kJ/mol
D) +40. kJ/mol

5. The activation energy required for a chemical

reaction can be decreased by

A) increasing the surface area of the reactant

B) increasing the temperature of the reactant
) adding a catalyst to the r@

D) adding more réactant
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8. Changes in activation energy during a chemical

The diagram below represents the energy changes
that occur during the formation of a certain
compound under standard conditions.

Potential Energy

Reaction Coordinate

According to Reference Table I. the compound
could be

A) CxHs(g) B) CO2(g)

D) NHi(g)

The potential energy diagram for a chemical
reaction is shown below.

A

g ¥

8 |

5§ 71

G -

S |

§ |50 \ﬁ
e | ~LH
= b o -1 =1

Reaction Coordinate
Each interval on the axis labeled "Potential Energy
(kJ)" represents 40 kilojoules. What is the heat of
reaction?
- A) —120kJ

B) —40KJ
D) —160KJ

reaction are represented by a

A) cooling curve
B) he1tmg curve
ization energy diagram
D) potential ené

9. Given the potential energy diagram for a chemical
reaction:

80.
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Reaction Coordinate

‘Which statement correctly describes the energy
changes that occur in the forward reaction?

A) The activation energy is 10. kJ and the
reaction is endothermic.

¢ activation energy is 10. KJ and the

reaction is exothermic.

€ activation energy is 50. kJ and the
reaction is endothermic.

D) The activation energy is 50. kJ and the
reaction is exothermic.
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i Iy Which graph represents an endothermic reaction? | 4. Given the reaction:
A) 30
Na2(g) - 2 O2(g) +» 2 NO2(g)
AH =+ 7.9 keal/mole

=)
—

Potertial  Energy —e
Potentiol Energy -

O Reoction Coordindte + The potential energy diagram of the reaction is
shown below.
C) ;{
& s
H § _/L T
= E:
2 H >
; | ——— z
O faostion Coordinate uCJ
'l \ )Z A potential energy diagram of a chemical reaction ':EE
¥ is shown below. 2
o
A 100 -
S| 8
$ 35 Reaction Coordinate
& 2 49 Which arrow represents the heat of reaction
w 20 (AH) for the reverse reaction?
> A) 1 B)2) ©3 D)4
jon Coordinate ; . : .
Rieachon }i Given the potential energy diagram representing a
y reversible reaction:
What is the difference between the potential N '
energy of the reactants and the potential energy of
the products? P TRl eI S 7N S _;io{l

A) 20. kcal B) 40. kcal
C) 60. kcal D) 80. keal
\‘}._)\ In a potential energy diagram, the difference

between the potential energy of the products and C dv’
the potential energy of the reaction is equal to the
A

C cat of reaction D"

B) entropy of the reaction —
C) activation energy of the forward reaction
D) activation energy of the reverse reaction

: NONCE
o prs

Potential Energy

Reaction Coordinate

The activation energy for the reverse reaction is

represented by
A)4+B
C) B+D DYy C+D
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PE Diagrams Continued

The potential energy diagram of a chemical )( The potential energy diagram below represents
\3. , reaction is shown below. the reaction
\§s
2 KClO3 — 2KC1+3 02,
B A
3
& A
g 5
3 &
o z
o W
2
-
Reaction Coordinate =
Which arrow represents the part of the reaction 4
most likely to be affected by the addition of a
catalyst? REACTION COORDINATE
B C) C
axd @ ) D):B Which numbered interval on the diagram would
)é. A potential energy diagram is shown below. change when a catalyst is added?

A) 1 @C)s D) 4

Potential Energy

Reaction Coordinate

Which letters represent the activation energy of
the forward and reverse reactions, respectively?

A) Aand C B) Aand D

@© Band & D) Band D

)é. In the diagram below, which letter represents the
/‘ activation energy for the reverse reaction?
i
A

\

Potential Energy

Reaciants

Reaction Coordinate

A4 BB oc DD B
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Le Chatelier's Principle 5/ 7

Le Chatelier's Principle says that when a system at equilibrium is subjected to a stress,
the system will shift its equilibrium in order to relieve the stress. Additionally, all the
species inside the reaction either increase or decrease in concentration.

Complete the following charts by writing left (€), right (), or no shift (N/A) for the
equilibrium shift that takes place in each column. For the concentration columns (the
ones with brackets) write decreases ( - ), increases ( + ), or remains the same ( 0).

Remember that [ ] = concentration or amount of substance (the brackets will be
seen surrounding that particular substance.

CHART #1:

Nz + 3Hag S 2NHs(g) + 22.0 keal

g

Stress Equilibrium Shift [N2] | [H2] [NH3]
1 addnz V¢ op e | — +—
2. Add H2 e e aagnce ' 4
3. Add NH3 e + |+ |
4. Remove N2_ Me¥% ¢ < — < -3 { =
5. Remove H2 | é/ | -+— e G
6. Remove NH3  — — —
7. Increase temperature = -}“ —,L —_—
8. Decrease tfemperature ’—"‘7 e — "f"
9. Increase preSSUfeeu)"e“’rlfS s 2 — '—M +
10. Decrease pr‘essurfé%fg 7x "JL' '!"' T

OVER >



7 LeChatelier's Principle 5/ %

)‘H’) hl’)’f's @

In which reaction will the point of equilibrium shift (S}Z—iven the reaction at equilibrium:
to the left when the pressure on the system is

increased? “all gases 0nly. Na(g) + 3 Hx(g) «> 2 NHx(p)
A) C - CO-
B) CaCOs(s) &> Ca0(s) 0:(g) Increasing the concentration of Nx(g) will increase
()2,2{,3.@& 02(g) « 2 MgO(s) the forward reaction rate due to
C) 2Hx(g) - 02() & 2H30(gi ) B rom
D) c(s) + O COs a decrease in the activation energy
' ©) ® & ® B) a decrease in the number of effective
@: )Given the system at equilibrium: W wuj collisions

C) an increase in the activation energy
N204(g) + 58.1 kJ +» 2 NO2(g) 90 émy SLfoaease ) :
What will be the result of an mcrease P ) an increase in the number of effective

a:f' collisions
temperature at constant pressure? he

@Given the reaction at equilibrium:
C(s) + COg) ~ heat «» 2€0(2)

A) The equilibrium will shift to the right, and the
concentration of NO2(g) will decrease.
B) The equilibrium will shift to the left. and the

concentratian of NO2(p) will decrease. Which stress on the system would favor the
C) The equilibrivun will shift to the right, and th production of CO(g)? (o rwo ard. réac+e an)
concentration of NO2(g) will increase. : _
D) The equilibrivin will shift to the lef. and the AAJ an increase in the pressure 9 “4 Waﬂ
concentration of NO2(g) will increase. B) an incregs siemperatwe ) J Lom heat
Given th O C) adecrease in the amount of C(s) 4t Use
@ } Ve Sie reaction at equitibrinm: D)a decrease in the amount of CO2g) /# vp
CAg) + D2(g) «» 2 CD(g) — energy m}?uven the reaction at equilibriuny: i
L4
Which change will cause the equilibrium to shift? 2 SO2(g) + OxAg) «> 2 SO3(g) + heat

A) addition of a catalyst

th brium to the
B) increase in volume ‘Which change will shift the equili

$¥ increase in pressure Np | Same moksd;s\ right?  Fewer mole S on the r.dh
D) addition of heat oa both & A) decreasing the amount of SO2(g)

5 S i B) decreasing the amount of O2(g)
, Given the reaction at equilibrium: @m@

2 SOx(g) + Ox(g) «>2 SOx(g) \\ M D) increasmg the temperature

’hat occurs when the temperature is increased in
As the pressure s increased at constant a svsrem at equilibrium at constant pressure?
temperature, the number of moles of SO3(g) ™ S ST
produced will A} The rate of the forw: . ’
; and the rate of the reverse reaction
AJsrecrene B) increase decreases.
C) remain the same B) The rate of the forward reaction decreases,
Intrease pre SSW’@' Payors and the rate of the reverse reaction increases.
fewer moles, C) The rate of the exothermic reaction

decreases.,
D) The rate of the endothermic reaction
increases.



@ Given the equation representing a system at
equilibrinm:

N2(g) + 3IH(g) &> 2NH3(S) + energy
B

this system is decreased? ﬂ”p;%‘lf/ an 0‘5 i
A) The concentration of H2(g) decreases and
the concentration of NH3(g) decreases.
B) The concentration of Ha(g) decreases and
the concentration of N2(g) increases.
C) The concentration of Ha(g) increases and the
concentration of N2 increases
(Ifﬁe—concentration of Ho(g) decreases and R
\_ the concentration of NH3(g) increases.

Which changes occur when the tem ature of
P 7 n (ad“/

CHART #2:
126keal + Hag

Given the equation representing 2 reaction at

equilibrium:

Na(g) + 3H2(g) = 2NH3(g)

What occurs when the concentration of Ha(g) i

increased?

A) The equilibrium shifts to the left, and the

concentration of N2(g) decreases.

B) The equilibrium shifts to the left. and the

concentration of N2(g) increases.

C) The equilibrium shifts to the right, and the

. concentration of N2 €ases.

D) The equilibrium shifts to the right, and the

concentration of N2(g) increases

¥ IZ(g) = ZHI@)

*pa

Whether fonoend or revese  ea Chion, fra Glants decrease
! 7 i T

{f

Stress Equilibrium Shift | [H2] . [@2] | [HI] .

1. Add H2 —> (lecreas (] ””"%)
| 2. Add T2 e | — 1
3. Add HI | == 4+ i |

4. Remove H2 L— - ' —_—

5. Remove I2 & | “,'/ A

6. Remove HI ‘—ﬁ - —

7. Increase temperature | e - T +‘

8. Decrease temperature 4'/ 7L | +~ e
I 9. Incf;:’seg pr:ggsﬁré . NN . Sl S Ml L Sam L _
I | | , |
| 10. Decrease pressure Ny (WY , &O/’LQ/ | S(l/m,Q/ IE Som e




