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Chemical Kinetics Review WS

1. (a) What is meant by the term reaction rate? CHANGE IV concenvTrATION / UMt TME
(b} Name three factors that can affect the rate of a chemical reaction? “TEM P /CoMC&MTEkT‘ BN/ SURFACE A=A
(¢} What information is necessary to relate the rate of disappearance of reactants to the rate of appearance of products?
THE WMOLE RATIO FROM THE RBALANCEDH ERUATION.
2. Censider the hypothetical aqueous reaction A{ag) 2 B{aq). A flack is charged with 0.065 mol of A in a total volume of
100.0 mL. The following data are collected:

Time (oun) | 0 10 20 30 a0
Molesof A | 0.065 | 0.051 | 0042 | 0036 | 0.031

{a) Calculate the number of moles of B at each time in the table. Assume there are no molecules of B at time zero.

{b} Caleulate the average rate of disappearance of A for each 10-minute interval, in vmits of mol/s.

(c) Between t = 10 min and t = 30 min, what is the average rate of disappearance of B mn units of M/s? Assume that the
volume of the solution is constant.
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ﬁ The isomerization of methyl isonitrile, CH;NC, to acetonifrile, CH;CN, was studied in the gas phase af 21 52C, and the

following data were obtained:

@ Cﬁ.ozqmﬂ) ~ CO'OHM%! ;‘ime © E}%rg%z;fc; oD
QDe: O.IMOI-'-} 2000 0.0110

(20w "D,sg.‘,, 5000 0.00591

3000 0.00314
- l -—q M 12000 0.00137
- 113« 10 /S 15000 0.00074
Caleulate the average rate of reaction between, in Mg, for the time interval between each measurement.
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5. For each of the following gas-phase reactions, indicate how the rafe of disappearance of each reactant is velated to the = 2 .}L{_QJM.
rate of appearance of each product: . S

@ H0,(p) > Hip) + O D) RATE OF APPEARANCE He £02 = Rate oF Disappedrance Hz0
(b) 2N,0(2) > QNz(g?%Gz(g%)mm OF APPREARANGE Mo = RATE OF DISAMPREARANCE OF Nal>.
{c) Ny(g) + 3H(g) > 2NH;(g) RATE OF APPEARAN CE Ob':t PATE OF BiSAd ceNzD.

) RATE OF APPEARAINCE WHz s twice rare Disappesranice Wy
\"\z Diswprears AT 1S TIMES rate Nz Aereapc,

6. (@) Consider the combustion of Hy(g): 2H,(g) + O.{g) < 2H,O(g). If hydrogen is burning at the rate of 4.6 mol/s, what
is the rate of consumption of oxygen? What is the rate of formation of water vapor?
() The reaction 2NO(g) + CL{g) = INOCHg) is carried out in a closed vessel. If the partial pressure of NO is
decreasing at the rate of 30 torr/min, what is the rate of change of the total pressure of the vessel?
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7. Draw a graph that shows the concentration of products with time as a reaction goes to 1
completion. Explain the shape of the graph. ‘
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TIME 0S YVeoddonls are up .

8. Draw a graph that shows the concentration of reactants with time as a reaction goes to :

completion. Explain the shape of the graph. ‘
\
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9. Give two reasons why a collision would not result in a reaction. v i
) The collisions enevgy e be\BuJ\ad‘\ oa‘\'\or\ Q%Y -
2) Ruhitdes do not collide i regpived oretiodion .

10. The reaction between nitrogen and oxygen in the atmosphere under normal conditions is
extremely slow. Which statement best explains this?
[A. The concentration of oxygen is much lower than that of nitrogenl_‘—:UDT A1) EXPLANATION]

\oosiC B. The molar mass of nitrogen is less than that of oxygen - DoL&n oo
vdaa . C. The frequency of collisions between nitrogen and oxygen molecules is lower than that

between nitrogen molecules themselves é=Doesn't exploin M s <o)y WAH
i cellislons are

Very few nitrogen and oxygen molecules have sufficient energy to react

Ths does “the. best oh OF explaiu ‘hefFfectve ,
e colllsitms ore effect ve, -

11. List 4 factors that affect reaction rates and explain why using the principles of collision theory.
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12. Define activation energy OAL <\ 7 ¢ rmw‘ \
W proper Vortentadon for a Callion -
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partidia ' B—= 'H"\ﬁw Temp .

14. Does activation energy change with temperature?

NO

15. How does the number of molecules with the required activation energy change at higher
temperatures? Use energy distribution to explain.

s . \ eWP
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16. Give two reasons why a temperature increase, increases reaction rate and identify the more
important reason

D A B of ovexall collisions .

o ﬁhﬁm
e __'2)4@\]\\4 # of collislons Cd”mog %WC{"’/D]

becaule Mmoré

ev«\o&'\' . Ke o o huighourtemp.

17 Explain, using the Maxwell-Boltzmann Energy distribution, why adding a catalyst increases
reaction rate.

vv\ff" A + lowers achuahon energy.

%Toﬁ- Mere of “Hu collicions -%z:ui:&g place wil]

w be at acHuahen energty ard whll
Aeccesstully, react:

18. Determine the rate law for the following reaction

A+2B > AB, ﬁ

A (molarity) | B (molarity) | Rate (M/s) Raﬂ = K CA’ CB:(
2 2 5
-5 4 10
4 4 40

19. Using the data from the previous problem, calculate the rate constant
K= _OMs - o, M2s!

(2w (HM)

20. What would the rate be if the [A] = 2.5 mol dm3and [B] = 3.0 mol dm3?

|
Rl = ObM2<! (280 (3.0M) = WM = ""O%
: 5
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21. What is the order of reaction for the following rate laws?

With respect to A With respect to B Overall

a. Rate=k][A] | [ I

b. Rate = k [A]? 2 o) 2.
c. Rate = k[A][B] | l 2.
d. Rate = k[A]® = Vo) )
e. Rate = k[A]*[B] 2 | =2
f. Rate = k[A][B]? | 2 =
g. Rate=k (@) [} oo

22. Use the potential energy diagram (enthalpy diagram) to answer the following questions.
a.

kJ

ABC

Progress of Reaction

What is AHgxn for the reverse rxn?
The forward reaction is € X2 thermic.
The reverse reaction is

Determine the activation enery for the forward reaction.
Determine the activation energy for the reverse reaction.
What is AHgxn for the forward rxn?

- UsK)

35 K.

80 ¥)

+ 45 K|

thermic.

Which species forms the activated complex? AR( . \
Which bond is stronger, A-B or B-C? BC, Explain: I+ has less '
enthalpy Cpoterhdd enugyy, More envgy reguived fo react,

Which particles would have the greatest kinetic energy? __ A + _RC
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