CHEM 12 REACTION KINETICS Unit 1 Review
CHECK YOUR UNDERSTANDING

@ Fora hypothetical reaction, XY(g) == X(g} +Y(g) AH =35 kJ/mol. For the reverse reaction, £, = 25 kJ/mol.
(a} Sketch a potential energy diagram for this reaction (label general values as given).

T €y ecvaese = 25 K] '
ToH= 35 kijmdl (endsthermic)
L?cadiu\ Coo(dnAa'FC_ .

() What is the activation energy for the forward reaction?

Ea RRWAD A5+35 = Lo kJ/MsI

(c) What is AH for the reverse reaction?

= SAR: —35 LT fmel (egu'}kermicS

, cQO Study the potential energy diagram shown below.

Patential Energy (kJ/mol)

Progress of Reaction

{a) Indicate what each of the letters (A through E) represents, ) :
" (Hey didd not label eack
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b s th'\sKaaction endothermic or exothermic?
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:59 Study the following potential energy diagram.
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Progress of the Reaction

(@) Is this reaction endothermic or exothermic?
| EDZDJMD,. C)Co'l'LnftLiC_ b H"—' . IS LT/”\-I

{b) What s £_ for the catalyzed pathway?

Ea' - |0 kf/mgl Ea}'; Oppls¥. \ L'S/MJ_

() Whatis E, for the uncatalyzed pathway?

Ea = 26 le/’NJI

(d) What is AH for this reaction? How does this value change with a éatalyst? :

OH Vafue 15 MB{A‘F(’:.C"CO( 'lgj Ca:"ax(j?(' |
Ap=-EkT/mel *

(e} How much lower is the potential energy of the activated complex with a catalyst?
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(f} How does this affect the reaction rate?
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6‘ Look at the PE diagram shown here and answers the questions below. Write your answers at the end of each

question,

Potential Energy

Reaction Progress (Time)

(@) How many steps are in the reaction represented by this potential energy profile? 3

(b) Which stepisrate deterfnining? 2 ék‘al\QS“’ E-a)

(c) What arrow represents £, for the forward reaction? 3 a.ILSwQ-(S . AJ Bl G

(ch What arrbw represents E, for the rate-determining step?’B
(e) What arrow represents AH for the reaction? 'F

(f) Is this an endo- or exothermic reaction? eﬁ.d °



é o The reaction, CO(g) + NO,{g) — CO,(g) + NO(g} may occur by either of the fallowing two mechanisms;

Mechanism 1: Step 1: 'R NO,(g) — N&(g) +NO{g) slow

Step 2: CO*/M’E Coi* L‘&Jﬁt
Reaction: C Ot M“J-—j CQZ + MD

Mechanism 2: Step T \SNOZ(g) - fle) fast
sz Nt (0 — (op4,Nox g
Reaction: Co + “Dl -’3 COZ + Mb

(a) Fill the reaction in and use it to discern the missing step 2 for each mechanism.

(b) Experimental data shows that increasing the [CO] has no effect on the overall reactioh rate. Based, gn this data,

which mechanism must be correct? °°° (Cﬁ-l MRS"’ b( N a S‘l—QP 1S
| " already fast

. . ,
. — , S MeckasisM |
]é; der Y€ reactiprt 4 HBr{g¥% 0,(g) 4 2H,0(g) r,{g) pat ® "/‘C LS M
Do#fs this rgaftion reprsent apfementary prbcess? ain - M&S+ ﬁ( CQ((QC_ «
{b) Pyghaose apebctionglechanidn for the oyefall reagibn, given P {ollovwie§ clues: T EMET s
_//Inthe g#action. Jhe firsifd formis H Brig) apd the sec is HOB#G).

: (y{p entaldata shoyf that ange ipAABr] Maﬁ;&(nt%ft%tiwnid ca_l
chénge ipAD, 1. Wiyalis the Ate-deterpfiningtep? -



qa A student reacts ground marble chips, CaCQ,(s), with hydrochloric acid, HCl{ag), in an open beaker at constant
temperature. |AC feaSed Sufirce afea = more meleca @3 ayaloble o

(@) In terms of collision theory, explain what will happen to the rate of the reaction as jt. proceeds from the

beginning to completion. | e C"‘I\’Q(j C\"IdQ
Dnee melecules start o eblechuel Ca.((_;dq} 1
Hore will e a Measurable Yate will ‘feack a moxwmum.
(b) Sketch a graph of volume of CO,(g) vs. time to show the formation of product with time as the r_eacti'on
proceads.

(c) Explain, using a diagram, how increasing the temperature (for example, heating
the HCI (aq)) would affect the rate, in terms of collision theory.
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