AF

(d) Which of the following reaction mechanisms is consistent with the rate law established in
(a)? Explain your choice,

I NO+NO— NO, (fast)
' N,O, + Br, > 2 NOBr (slow)
II. Br,—Br+Br {slow)
2(NO + Br — NOB) (fast)
e 0,(g) — ANO,(g} + O,(g)
QJ

" Dinitrogen pentoxide gas decomposes according to the equation above. The first-order reaction was

-allowed to proceed at 40°C and the data below were collected.
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(n[A] . KT

IN,0,] (M) Time (min)
0.400 0.0
0.289 20,0
0.209 400
0.151 60.0
0.109 80.0
Efza) Calculate the rate constant for the reaction using the@values for concentration and time given
in the table. Include units with your answer.
'E//(b) After how_malﬁy minutes will {NQOS]. be equal to 0.350 M?

(c) What will be the concentration of N,O, after 100 minutes have elapsed?

(d) Calculate the initial rate of the reaction: Include units with your answer.

‘E.ﬁ“ grders Kale = ks

(e What is the half-life of the reaction?
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The following results were e obtained i in experiments designed to study the rate of the reaction
above: b .
Initial Concentra- | Initial Rateof | \-7 ﬂ(%{d{ju {{ £ i 5{ 'ji b
tion (moles/L) Formation _ ; LG el
Experi- [A] [B] of D (M/min) Eﬁ"‘""{ A ﬁ HUDLE -
ment ‘ ) : o
1 0.10 0.10 15x10° 5.3 Aeins Pioadotie
2 0.20 0.20 3.0% 10 ) Kl diouidptt
. (3
3 0.20 0.40 60x10° e B 7
(a) Write the rate law for the reaction. Q&}% N o E {1&{,& o {fﬁ'}fﬁﬁ'ﬁl
(b) Calculate the value of the rate constant, k, for the reaction. Include the u units. ff i {’j {jgf i f) ufggf {Lg ? M
() If experiment 2 goes to completion, what will be the final concentration of D? Assume that (“){j e

the volume is unchanged over the course of the reaction and that no I was present at the E‘{ » ? 2o ke,
start'of the experiment. - g
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(d)  Which of the followmg possible reaction mechanisms is consistent with the rate law
s found in (a)?

ﬂfk / | PO {
%) [\i/ J L. A+B-C+TE {slow) f{)&i"{i - }CEA E@j

w /\J : A+E—D (fast)
fII)B—-C+E (slow)
A+E—F (fast) E i L6 s E{&}Q {C’i»iﬁ

A+E-D Gy Rale = kIR
(e) Caé_g}:ulate the half-life of reactant B. “ "‘7
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3 Alg) +B(g) > C(g) | , . 2.

W y Sk . Rode - k(A1
The reaction above is-second order with respect to A and zerc order with respect to B. Reactants A
and B are present in a closed container. Predict how each of the following changes to the reaction
system will affect the rate and rate constant and explain why.

{a) More gas Ais added to the container. £ ) m/@f(ﬁkﬁﬁm m/L(}CU (.f} (Xﬁfiﬁ oY\ 7[\ k)f
{by More gas B is added to the contamer ﬂ C % Z e 0 f’@ﬁ@(’ Kw 5& W“@ '{: WE %
() The temperature is increased. 4 %‘ @uﬁ “§"C} Kﬂ m{ ﬂ) ﬁ&\ {0y “Bﬁ&; e LMW

{d) Tt D is added to-th tainer.
“HOF PG T Ren
{e) The volume of the container is decreased.
~ ¢mﬂmMCWQW1$L&}{ij

6. Lse your knowledge of kinetics to answer the following questions. Justify your answers.
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Potential
Energy  jerfle— A

Reaction Coordinate

The two lines in the diagram above show different reaction pathways for the same reaction. Which
of the two lines shows the reaction when a catalyst has been added?
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Which of the two lines in the energy distribution diagram shows the conditions at a higher
temperature?
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Which of the two lines in the diagram above shows the relationship of 1n[ ] to time for a first order
reaction with the following rate law:
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Rate = K[A]
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5. Alg) +Blg) = C(g) oy b w BT R L

The reaction above s second order with respect.to A and zero oraer with respect to B- Reactants A
and B are present in 2 closed container. Predict how each of the following changes to the reaction
system will affect the rate and rate constant and explain why.
_J__MW_W,_,-«W b e T
(a) More gas Ais added to the container.
(p) Moregas B is added to the container.

(¢ The temnperature is increased.

(@) An inert gas D is added to the container.

(ey The volume of the container is decreased. N




6. Use your knowledge of kinetics to answer the following questions. Justify your answers.

(a) . 1.
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Which of the two lines in the diagram above shows the relationship of In[A] to time for a first order
reaction with the following rate law:

Rate = K[A] %

() »
Concentration : A
{moles/L}
- B
Time
L 2
Concentration 8
(moles/L} ﬁ A
Time

Which of the two graphs above shows the changes in concentration over time for the following
i ? ATy
reaction »{}i\é oy T
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4. Which of the two lines in the diagram above shows the relationship of Ink to ;}: for a reaction?

i . How is the slope of the line related to the activation energy for the reaction?
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Use your knowledge of kinetics to explain each of the following statements:

{a) Anincrease in the temperature at which a reaction takes place causes an increase in reaction
rate.

{b) The addition of a catalyst increases the rate at which a reaction will take place.

(¢}  Acatalyst that has been ground into powder will be more effective than a solid blodk of the
same catalyst.

(d) Increasing the concentration of reactants increases the rate of a reaction.

A AT =
! ’3\ gm&r%\j = 4 Colligioney =

@> A nahve. patn e OAouer B

e SO COLSleN S
Yot MOke. conmbaoi

' ok o b ereraiy el _.
Yo aove ¢ “ ey Rl be able

:Efnﬁ Yo (“_,Q.r*{‘?pi&)ﬁ“i_mm. Weeve, paor ﬁﬁﬁ‘”aikgﬁ“ A
ROV weuld Vot nave btn ¢ utaont - i

Q_,\ Surd |
Swrfoce ea e an ebeest o

N e o R vad
N swta oo B S ar_

a Pm& =1 Swrfael  Oweq .

D 1= i “
= ?mb&bl\ahﬁ 0F (olligmns




