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1. The combustion of ethane (C2Hs) is represented by the equation:

A) COs is formed twice as fast as ethane is consumed.

2CHs(g) + 702(g) — 4CO0a(g) + 6H20())
In this reaction:

B) the rate of consumption of ethane is seven times faster than the rate of
consumption of oxygen.

C) the rate of formation of CO; equals the rate of formation of water.

D) water is formed at a rate equal to two-thirds the rate of formation of

COa,.

E) the rate of consumption of oxygen equals the rate of consumption of

water.

2. The imnitial rate of the reaction between substances A and B is measured

in a series of experiments as follows

Expt Initial Initial Initial
rate/mo]l dm=3 g—! [A]/mol dm—3 [B]/mol dm—3

1 1.5 x 102 0.30 0.30

2 6.0 %102 X 0.60

Given the order with respect to each reactant is one, the X-value of the

initial concentration of the reactant A in experiment 2 should be

A) 0.60
B) 0.11
C)0.25
D) 0.40
E) 0.30
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l{}

Fgf/fﬁe reaction A + B ——» C, the rate const
°C is 5.0 x 102 and the rate constant at 452° Cis 1.2 x 10—

the rate constant at 100° C.

A)

B)

2.50x 104 ¢!

1.20x% 10-4 s

— x =

vy 2 fﬂ-f i s 2 ero” =

O30 A

s

tat215
1/ What is

——

<




(co) _ 2 it voug (L
0;57“ - g _,,;—2%:”—" C W roug (@}
A .

1 QZZ-HZQ) . ,L affff(f)z/)
¢ T O gt

d/{(H'bO) _ 3 Z[(OL/) ‘D Wyouy [;%
gt T 7 Tac = 2

. /
| O, Ticonsmmest - T =
o 2 v

— {
| H O o forvmeel> * 7




Ro
fxp‘tz { - i.Soe 2 A "
ﬁihg O M o 20 R A
B ic.\j—'yg’ ﬁ%
Otgt [)f_g /1}7?'—
_ 6P ——
Expt & 5
‘ ~2
. PR Ty}jﬁxtﬁ,éﬂ'f
e

51_@15(7 T

/‘P—
X= gy gm @ 1667 ——
S

—_ Zf)lg,é” M

ctrrn




~2 [ gy (T
& /Q , [Y{ [
@ pseC k= 59 T
—! ¥
f

@ %52/@( X k.L;le"O_J
- Er f2F
&

7 2.5, 15K




@C k, = A@Mt&/ﬁﬂ
i

Fgq ,//Z”i“/

37 6y l/ogi_
2

- %ot gl
= S0l T e S

——— . — *
Kpor . 1 FE 18K
-2 S 238

2,583
= MJ
ﬁ &
- Ly 3F%g4 /o ,___‘2;__“
Ik = STEs33 1%-‘, T ol
£2, 553 5 SIS
= SRRy ) 12,321




4,

C) 551x 104 5!
D) 2.15x 104 5!

E) 7.11x 104 5!

The decomposition of dimethylether at 504 °C is first
order with a half-life of 1570 seconds. What fraction of an initial
amount of dimethylether remains after 4710 seconds?

¥

A) 1/8
B) 1/3
C) 1/6
D) 1/16
E) 1/32

The gas phase decomposition data of hydrogen iodide are

t, hours 0 2.0 4.0 6.0
[HI], M 1.00 0.50 0.33 0.25
What are the order and rate constant (k, include units) of this reaction?

A) Second order and k = 0.50 M—1h-1
B) First order and k =0.25 b1

C) Second order and k = 0.25 Mh-1
D) First order and k = 0.50 h—1

E) Second order and k =2.0 M—1h1

Given that a reaction absorbs energy and has an activation
energy of 50 kJ/mol, which of the following statements are correct?

I. The reverse reaction has an activation energy equal to 50 kJ/mol.

II. The reverse reaction has an activation energy less than 50 kJ/mol.
IIL. The reverse reaction has an activation energy greater than 50 kJ/mol.
IV.The change in internal energy is less than zero.

V. The change in internal energy is greater than zero.

A)ylland V

B)land IV

C)Hand IV

D) III and TV
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E) I and V

7. A possible mechanism for the reaction, 2A +
B —» C+D,is:

() A+A =— A,  fast, equilibrium
(2) Ao+ A — > As slow
(3) As+B —® A+C+D fast

According to the mechanism, the rate law will be:

A)Rate = &y [A]3

B) Rate = ks [A]2

C) Rate = k¢ [A][B]

D) Rate = &z [A]2[B]

E) Rate = ky[A]

8. An enzyme-substrate system obeys the simple Michaelis-
Menten mechanism:
Xy
S +F —m [S.E]
-1
SE] X 5 E + Products

The rate of product formation at large substrate concentration has the
limiting value 0.02 mol sec—1. The rate is half of this value at a substrate
concentration of 200 mg L—1. Calaculate k;/k.; assuming that k> << k.1.

A)0.005 L mg-1

B) 0.110 L mg-}

C) 5L mg!

D) 10L mg-1

E) 0.001 L mg—!

9. The oxidation of HSO3™ by O2 in aqueous solution is a
reaction of importance to processes of acid rain formation and flue gas
desulfurization, which is reported to be

k
2HSO3=+ 0y — > 2S04 2+2H"

The rate law of this process is found to be
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10.

11.

Rate = k [HSOs—[H']?

Given pH = 5.6 and an oxygen molar concentration of 2.4 x 10~4 mol

dm—3 (both presumed constant), an initial HSQs~ molar concentration
5% 10—5 mol dm3, and rate constant of 3.6 x 106 dm® mol-3 s—1, how
tong would it take for HSOs~ to reach half its initial concentration?

-

B) 1 yr

C)  4.0x105s
D) 11 days
E) 150 days

For the consecutive reactions;
ky ky
A———>» | ——> P
the rate of concentration changes of the intermediate I is given by,

drn
—ét—@ = Al k1]
The maximum intermediate concentration is reached when d[1]/dt = 0.

Given

[Al=[Al e ¢ g = k;isi (e7¥st — g~FatY[A]

the time, #nax, at which [I] is at a maximum should be given by

A) tmax = {1/(k1-k2)} In (ki/k2)
B) tmax = {ki/(k1-k2)} In (ki/k2)
C) bnax = kl/(kl"kZ)

D) tmax = {ka/(ki-k2)} In (ki/k2)
E) tmar =ki/(k2-k1)

The following free radical mechanism has been proposed
for the thermal decomposition of acetaldehyde (ethanal):
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CHCHO  —1 g oCH, + CHO

oCH, + CH;CHO —=2 3 CH,+ *CH,CHO

SCH,CHO  —% 5 oCH, + CO

.CH3 + 0CH3 —l{i—-——b- CH3€H3

Based on the proposed mechanism, the apparent rate constant expression
je. and the order of the formation of ethane (CH3CH3) should be
L =3 A) ki and first order
2@& - B) ki/ k4 and half order

C) (ks ks) * and half order

D) ki and zero order

E) kika/ks and second order

12, The thermal decomposition of phosphine (PH3) into
phosphorous and molecular hydrogen is a first order process.

2PH; (g) —® 2P (s) + 3H2 (g)

At 680° C the rate constant for this reaction is 0.0198 s™!. You would
expect the half-life of phosphine at room temperature (25° C) to be
than at 680° C.

A) longer

B) shorter

C) the same

D) Not enough information given. Must know AH to answer this.
E) Not enough information given. Must know E, to answer this.

acetorne

e react in acid solution according to the equation

A ARSI
=Y Exetst

13. Todine an

I, + CH;COCH; — CH,COCH,l + HI
The rate equation for the reaction is found to be
rate = k [CH,COCH,][H*]

At the start of the experiment, the rate of reaction was found to be 2.00
x 10—5 mol dm—3 s—1 when the concentrations of the reactants were
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Reactant Concentration / mol dm—3
CH3COCH3 1.50

I 2.00 x 102

H+ 3.00 x 102
Us.e these data to calculate a value for the rate constant and deduce its
units.
A) 4.44 x 104 dm?3 mol-1 -1
B)  125x 1041
C) 2.14 x 103 dm mol2 51
D) 132 % 110—2 dm?® mol-1 -1
E) 2.15 x 104 dm® mol2 s-1

14.

A) At the same temperature the rate of reaction B is greater than the rate of

If reaction A has an activation energy of 250 kJ and
reaction B has an activation energy of 100 kJ, which of the following
statements mast be correct?

reaction A.

B) If reaction A is exothermic and reaction B is endothermic then reaction

A is favored kinetically.

C) The energy of reaction A must be greater than the energy of reaction B.
D) The energy of reaction B must be greater than the energy of reaction A.

E) The rate of reaction A at 25 °C equals the rate of reaction B at
100 °C.

15.

The adsorption of CO gas on charcoal at 273 K fit to the

Langmuir isotherm,

Kp Vv

7]

Ti1+Kp W,

Its linear plot of p/F vs. p of the CO gas variation introduced the
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i
following least square linear equation \!.,

PV (kPalem?) = 1.2 KPalons® +0.0090km P

Based on these results and given the surface area of a CO molecule 818
nm?, the adsorption isotherm equilibrium constant (K) and the surface

area of 1 g charcoal at 273 K and 1 atm should be
Vo s VD

A) 7.5% 103 kPa' and 2.4 km? Q

Y
B) 1.1 x 102 kPa! and 1.6 km? i
C) 7.5x 103 kPal and 5.1 km? / 7K /52; ¢ Ko
D) 32x 102 kPal and 8.2 km? T m i et
E) 1.1 x103 kPa! and 2.4 km?

16. The quenching of tryptophan fluorescence by dissolved
oxygen gas was monitored by measuring emission lifetimes at 348 nm
in aqueous solutions. Determine the quenching rate constant for this
process from the following data:

[02]/(102 mol dm™?) 0 23 8.0
/(107 s) 26 15 071
‘ I
&,/ A) g;: 109 dm? mol! 5! /
B) 0.72 x 1010 g1

{
C) 0.72 x 10'° dm3 mol! 51 ?F
D) 2.8 x 10% dm? mol! 57!
.ﬂ(ffc_ = jﬁf
E) 2.8x 108 s
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Physical constants, conversion factors, and useful equations

Physical Constants

R =831 Jmol" K
= 0.08206 L atmK"! mol"
= 0.08314 L bar K mol*

Na = 6.022 x10% mol?

ke =1.381x102 J KI

h =6.626x10%Js

F =96,500C mol’

¢ =2988x10°m s

g =98Ims?

B = 0.51mol"2dm*?
(in H20, 26°C)

Paraliel reactions:

A-ki—=> B
A-ke> C

Yield of the reaction:
= k/S
Where S is the sum of all rate

constants of the parallel
reactions

Note:

Other Units

1dm® =1L

'I_dm3 =1000 cm?®

14 =1kgm?s?

1atm =1.101325x10°Pa
1atm =760 mmHg

1 Torr =1 mmHg
1Torr=133.322 Pa

1bar =10°Pa

Inm =10*m

Eyring equation:
k =ksT/(hc?) x f
f =exp(AS*R) x

X exp(-AH#RT)

Sequential reactions:

&y o
A —s B N

[Bl=(ki/(ka-k-1)) f(t){ Al

f{t)=exp(-kit)-exp(-kat)

Important Egu:c:tions

PV =nRT
AG = AH - TAS

k= Ae T

k = kBTe—A‘“G"!RT
h

A= e (kaTlh) exp (AYSIR)

k = kBT e—A’G"IRT
h

Eis = AAH-PAAV® + RT (s0l)
= AAH°-ZvRT + RT {gas)

AG*=-RT In K,

__VIS]
K, +[5]

ki +k,
kl

V=kl[El,and K,k =

dP/dt = ke

8 =KP/1 + KP), at T= const

7= (ke +ko[QD), Qis

quencher

Quantum yield/efficiency = @ = moles of product formed / moles of photons absorbed

L T R P




1. The following free radical mechanism has been proposed for the thermal
decomposition of acetaldehyde (ethanal):

CHyCHO  —M 5 cm, + cHO

oCH; + CH,CHO — 2 5 CH, + ¢CH,CHO

CHCHO —% 5 .cH, +cO

OCHB + GCH3 —1-&1—»- CHBCH3

Based on the proposed mechanism, the apparent rate constant expression
and the order of the formation of ethane (CH:Cls), respectively, should be
A)  (ku k)" and half order — ‘

B) fkiand zero order

kv ks and half order

D) Ika/ks and second order
B)J k2 and first order

i

(1) tn Vewsizw o

2. For the reaction A + B — C, the rate constant at 215 °C is 5.0 x 107 st
and the rate constant at 452° Cis 3.0 % 10! s’ What is the rate constant at 100° C.
A) 1.82e-2 g1
L05e-45* @ N Lo Afysion  bud Bhere
C) 1.85¢-8s!

D) 234e3 5! R4 _. -
E)) 6.11e3 51 kez= @02 2 | fieve Ly =0:3 !

/&lf—‘\ = fn Sp

ke " — = — %073
i 0[».5
Eﬂ. = S‘vvg“fgé _‘f.t_i;
el _
A = 1379 =3




3. The oxidation of HSOs by O; in aqueous solution is a reaction of importance to
processes of acid rain formation, which is reported to be

2HSO; + 02 —k—"b 280,242 H*
The rate law of this process is found to be
Rate = k£ [HSOs P [H*]?
Given pH = 5 and an oxygen molar concentration of 2.4 X 10~* mol dm (both
presumed constant), an initial HSOs~ molar concentration 5 * 10~ mol dm, and rate

constant of 3.6 X 10° dm’ mol? s, how long would it take for HSOs™ to reach haif
its initial concentration?

A) 32e2yr @@ in versien (>

B) 1.0e-5 days _ ) . , e

C)) 8.8e1yr heve (7] = 167 & beogy =367 i
D) 8.8¢e~1 days Z

E) 4.0e5s 'éf/z = 2816 5 £ FF p, 35 b

4. Ifreaction A has an activation energy of 300 kJ and reaction B has an
activation energy of 175 kJ, which of the following statements must be
correct?

A) Ifreaction A is exothermic and reaction B is endothermic then reaction
A is favored kinetically. '

B) The rate of reaction A at 25 °C equals the rate of reaction B at 100 °C.
At the same temperature the rate of reaction B is greater than the rate
of reaction A.

D) The energy of reaction A must be greater than the energy of reaction
B

E) The energy of reaction B must be greater than the energy of reaction A.

in Verdon O ﬂi

5. The thermal decomposition of phosphine (PH;) into phosphorous and
molecular hydrogen is a first order process.
2PHs (g) — 2P (s) -+ 3H2 (g)
At 680° C the rate constant for this reaction is 0.0198 s, You would expect the half-
life of phosphine at room temperature (25° C)tobe __ than that at 680° C.
A) the same
’B)} longer
C) Not enough information given. Must know AH to answer this.
D) Not enough information given. Must know E. to answer this.
E) shorter

in Veysion O




6. Anenzyme-substrate system obeys the simple Michaelis-Menten
mechanism:
k
S+ E w__—-————---h____W [SE]
-1

[SE] __152___,., E + Products

The rate of product formation at large substrate concentration has a
maximum rate value 0.02 mol sec™. The rate is half of this value at a substrate
concentration of 200 mg L. Find the equilibrium constant (K;) of the [SE]-complex
formation assuming that k; << k..

&P 2.062 L mg” t@ 1M Vew 5/ e O

B) 10T mg” N

C) 2.5el L mg! K, = =2 . L = P00 i‘*—,
D) 5.0¢2L mg" ey K g

gﬁ 5.0e-3 L mg™

7. The gas phase decomposition data of hydrogen fodide are

t, hours 0 2.0 4.0 6.0
[HI], M 1.00  0.50 0.33 0.25

What are the order and rate constant (k, include units) of this reaction?

A) Second order and k = 2.0 M-h!

B) First order and k = 0.50 = i O Vewsidon
Second order and k = 0.50 Mh!

D) Second order and k =0.25 Mh-!

E) First order and k = 0.25 h!




8. The adsorption of CO gas on charcoal at 273 X fit to the Langmuir
isotherm,

g =P
T1+Kp
Its linear plot of p/¥ vs. p of the CO gas variation introduced the following
least square linear equation
p/V (kPa/em?®) = 1.2 kPa/em® +0.0100 cm?® p

Based on these results and given the surface area of a CO molecule 818 nm?, the
adsorption isotherm equilibrium constant (X) and the surface area of 1 g charcoal at

273 K and 1 atm, respectively, should be
A) 12e2kPa'and 1.1 km? @ v Vewvseen O

V
=i

B) 12e-2kPa’and 2.2 km? ‘ 3
C) 12e-2kPa'and 1.1 km? Vn = 100 cm
D) 83e-3kPa'and 1.1 km?* ) _a 5
(E)) 8.3e-3 kPaland 2.2 km? wn = Y. Y7+ 107 nepl ! A=2.2 la
-3
- W &7
!/( [ 3 t } { ﬁ‘-’

9.-Iodine and acetone react in acid solution according to the equation

L. + CH:COCHs —® CH:COCHhl + HI
The rate equation for the reaction is found to be
rate = k [CHsCOCH3:][H*)
At the start of the experiment, the rate of reaction was found to be 2.00 x 10° mol
dm? s when the concentrations of the reactants were

Reactant Concentration / mol dm™
CHsCOCHs 1.50
I 2.00 x 10

Use these data to calculate a value for the rate constant at pH = 2.0 and deduce its

units, .

A) 1.50e2 dm®mol? s 11 Vewy f‘o’xﬁg O
' 1.33¢-3 dm® mol s

C) 1.00e-2dm?® mol! s™!

D) 1.33e-7s!

E} 6.67e-2dm® mol? s

N -z
’ H Y= 1o p

e = E;m"s Mfs
1S o %y
/

Eop——3

— .,’135*10" /ﬁﬁ'..s




10. The combustion of ethane (C2Hs) is represented by the equation:

2C:He(g) + 70:(g) —> 4CO0:(g) + 6H0(])
I is reaction: :

4 A) J the rate of consumption of oxygen equals the rate of consumption of

7 water. |

B) the rate of formation of CO; equals the rate of formation of water.

C) water is formed at a rate equal to two-thirds the rate of formation of
CO..

D)/ CO, is formed twice as fast as ethane is consumed.

E) the rate of consumption of ethane is seven times faster than the rate of

consumption of oxygen.

Yaeme s O Vewrsep p < @

11. A possible mechanism for the reaction,
2A+B — (C+D,
is:

M A+A A, fast, equilibrium
2) A+ A —B A, slow
(3 A3 +B —® A+C+D fast
According to the mechanism, the rate law will be: 5
A) Rate= ke [A] s \ersien
B) Rate=ky[A][B] Sotme as @ L
0} Rate = kg [A[B]

(D)) Rate = ke [A]
) Rate = ke [A]2

B ¥ T IR TR




12. The initial rate of the reaction between substances A and B is measured in

13.

a series of experiments as follows

Expt Initial Initial Initial
rate/mol dm= ¢! [A]/mol dm™? [B)/mol dm

| 1.5 x 102 0.30 (.30

2 3.0 x 102 X 0.60

Given the order with respect to each reactant is one, the X-value of the initial
concentration of the reactant A in experiment 2 should be

A) 10.00 . -
B) 3.33 = @) { o1 Vﬁ‘ff5fc?iﬂ o
0.30
r2 M
D) 0.11 = Fne? bs
E) 0.54 T

4
&‘?QM ‘W}féé? ::M?

= @.3 M

Given that an endothermic reaction has an activation energy of 25 kJ/mol,

which of the following statements are correct?

I. The reverse reaction has an activation energy equal to 25 kJ/mol.

II. The reverse reaction has an activation energy less than 25 kJ/mol.

1. The reverse reaction has an activation energy greater than 25 kJ/mol.

1V.The change in internal energy is less than zero.

V. The change in internal energy is greater than zero.

A) ITandIV

B) [Iand IV
) Tand IV

D) IHand V

By} lland V

. t
tn C veryiog,

_E": { —___U... Qe vrve g:'f

®
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14. The quenching of tryptophan fluorescence by dissolved oxygen gas was
monitored by measuring emission lifetimes at 348 nm in aqueous solutions.
Determine the fluorescence and quenching rate constants in for this process

from the following data: (& a3
[O:/(102 moldm®) 0.0 23 80

(107 s) 272 150 071
A) 1.1x10%and 2.8 x 10 dm?® mol! 5! @ i eysion [
¢B)) 3.7 x 10°and 1.3 x 101 dm? mol 5

C) 81x10%and1.3x 101!

D) 3.7x 10%and 0.72 x 10 dm® mol s

E) 1.1x10%and 0.72 x 102 s

15. The decomposition of dimethylether at 504 °C is first order with a half-life of
1570 seconds. What fraction of an initial amount of dimethylether remains after

6280 seconds? )
A) 0.02 @) P O Vevsiown v o Th
B) 0.05
Q) 0333333 LD 5 ‘n 1Bt «f (280
@ 0.0625
k&
= = p.pEgs
Jo,] @ @ , (ﬁj
Oz /M O lcg’[‘;“ F O s pme
Z (ns) 2.22 I.5D o
|, i
A AR YA V4 O-6C6 7 [ M8 &5
,F .
¢ . 6CC7~ ¢ )
slope,, = T A ot

2.3:10672 4

l})@@“( !
M ons

fi

Lppe AOSS_ o, pez ) ot

(8 — 2.3 )-10~% M1

i

= R.sivo L S & |
i v nebpege




16. For the consecutive reactions;

k; k)
A——» | —>» p
the rate of concentration changes of the intermediate I is given by,

aff .
E’ = ¥y [A] kz[q
The maximum intermediate concentration is reached when d[I])/dt = 0.

Given |
[A]=[A],e Hat and

x - =k R B
W= 7 — el

the time, fias, at which [I] is at 2 maximum should be given by
A) o = k/(ki-k2)

B) bnax = kl/(kz-k]) :

C)  nax = (ki/(ki-ko)) In (ki/ka) = @ ; e

(D)} tax = (1(a-ks)) In (k/kez) O s o
E) Enax = (kl/(kl“b)) In (k]/kfl)

,Fygm_ 18 . /oat'fé Q£7é«7-£ @

Version 1 Page 9 S
hee - /
= L, 30.w “ N -
- T
ke = £ -y -
f Zy ky [.LJ O, 262L st M6 fom
=Lty
AL 5

bl
o

033 {101 .
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Physical constants, conversion factors, and usefyl equations

Physical Constants

R =8.314) mol K
=0.08206 L atmK-' mot*
=0.08314 L bar K mol

N = 6.022 x 10 mol+

ks =1381x10%y g1

h =6628x10%Jg

F =98,500C mol

¢ =2998x108m s

g =%8Ims*?

B =0.51molMgms
(in H,0, 26°C)

Paraiiel reactions:

Aki—> B
A-ka-> C

Yield of the reaction:
$ = k/S
Where S is the sum of ali rate

constants of the parallel
reactions

Note:

Other Units

1dm® =1L

1dm?® = 1000 cm?

1J  =1kgm?s2

Tatm =1.101325 x 10° Pa
1atm =760 mmHg

1 Torr=1mmHg

1 Torr =133.322 Pa

1bar =10%pa

1nm =10*m

Eyrihg equation;

k =ksT/(hc®) x

f =exp({AS*R) x

X exp(-AHRT)

Sequential reactions:

fey ko
A— B3 "5 r

(BI=(ki/(ka-ko1)) fH[AL

f(t)=exp(-k1t)—exb(~kzt)

important Equations

PV =nR_‘T

AG = AH - TAS

_F T
k =pg5/R

k = kBT —A*G*/RT

= -2 ¢

h

A=e (kaTlh) exp (A*SIR)

k = kBTe—A"G'iRT

Ea = #H-PA*V® + RT (sol)
& AH-DRT + RT (gas)

AG°=-RT In K,
we VST
K, +[8]

k,+k,

V=k[E),and K, =

dP/dt=ke

6 =KP/(1 +KP), at T= const

= (ke QD" Qis

quencher

Quantum yield/efficiency = @ = moles of product formed / moles of photons absorbed




1. The quenching of tryptophan fluorescence by dissolved OXygen gas was
monitored by measuring emission lifetimes at 348 nm in aqueous solutions.
Determine the fluorescence and quenching rate constants in for this process
from the following data:

[02)/(102 mol dm™?) 0.0 23 8.0 .
/(107 5) 22 150 071 CFM an @ Xg
A) 3.7x10%and 0.72 x 10 dm3 mol! ! L 5
B) 1.1x10°and 2.8 x 10% dm? mol- s i fen Ot
Cy 3.7x10%and 1.3 x 10" dm? mol! s

D) ©L.1x10%and 0.72 x 10% g1
E} 8.1x10%nd 1.3 x 10" !

2. Ifreaction A has an activation energy of 275 kJ and reaction B has an
activation energy of 125 ki, which of the following statements must be
correct? ‘
At the same temperature the rate of reaction B is greater than the rate
of reaction A.

B) Ifreaction A is exothermic and reaction B is endothermic then reaction
A is favored kinetically.

C) The energy of reaction A must be greater than the energy of reaction

B

D) The energy of reaction B must be greater than the energy of reaction A.
E) The rate of reaction A at 25 °C equals the rate of reaction B at 100 °C.

@ :‘y\ UWS(:‘om i)




3. The adsorption of CO gas on charcoal at 273 K fit to the Langmuir
1sotherm,

Kp v
1+Kp ¥,
Its linear plot of p/V vs. p of the CO gas variation introduced the following
least square linear equation
p/V (kPa/em?) = 1.2 kPa/cm® + 0.0010 cm™? p
Based on these results and given the surface area of a CO molecule 818 nm?, the

adsorption isotherm equilibrium constant (K) and the surface area of 1 g charcoal at
273 K and 1 atm, respectively, should be

A) 83e-4kPaland 11.0 km? S come wer (5 in Veriden &
B) 1.2¢3 kPa! and 11.0 km? 5

8.3e—4 kPa! and 22.0 km? Vi, &= 1000 wm
D) 1.2e-3 k-Pa——i arid 11.0 km2 " o= &t'q(’? 1 !U“z" Mpe

E) 12e-3kPa'and22.0 km? VI |
— . o, F___._-ﬂ
K = B P £ < Pe

A- 27 lt ™

4. The oxidation of HSOs by O, in aqueous solution is a reaction of importance to
processes of acid rain formation, which is reported to be

k
2HSO; +0; —  » 2SO, 2+2H
The rate law of this process is found to be
. Rate = k [HSO5;P[H'?
Given pH = 5 and an oxygen molar concentration of 2.4 X 10~* mol dm™? (both
presumed constant), an initial HSOs™ molar concentration 5 X 10~ mol dm™, and rate
constant of 3.6 x 10° dm® mol™ s}, how long would it take for HSOs™ to reach half
its initial concentration? ‘ g
8.8¢—1 yr 'S otpat oS @ I ey 570 coet @
4.0e5 s
70y 8.8¢—1 days £, [
D) 1.0e-5 days
E) 3.2e2yr

:'—0;8’37/




5. lodine and acetone react in acid solution according to the equation

I + CH:COCH; ——® CH:;COCH,I + HI
The rate equation for the reaction is found to be
rate = £ [CH;COCH;][H")
At the start of the experiment, the rate of reaction was found to be 2.00 x 10~ mol
dm s when the concentrations of the reactants were

Reactant Concentration / mol dm™
CHs;COCHs 1.50
Iz 2.00 % 10

Use these data to calculate a value for the rate constant at pf = 1.2 and deduce its

units. —~ . .
A) 84le-7s7 In Ver seorpg ©

B) 1.00e-2dm’ mol™! s - wt) = o g3/ .
C) 6.67e-2dm® mol2 5! | fi H=j,2 { [H ) . O Mj
D)) 2.11e-4dm’ mol™ s~ 21675 my,

E) 2.38el dm®mol?s! Lﬁ =

TS MG pEB L

6. For the consecutive reactions;

k; ky
A——» | ——» p

the rate of concentration changes of the intermediate I is given by,

.
= G- wm
The maximum intermediate concentration is reached when d[I}/dt =0.

Given
[Al=[Alye ™ and
x - —1 .
=2 (o7 — 0],
k-, o .
the time, fmax, at which [I] is at 2 maximum should be given by
A fmar = (kaf(k1k2)) In (kifks) N Versiaw O
B) fwa = ki/(ki-ko) v s
C) tmax = k1/(k2-k1)
D) fuar = (ki/(ki-k2)) In (ki/ka)
tmax = (1/(k1-k2)) In (ki/kz)




7. The thermal decomposition of phosphine (PHs) into phosphorous and
molecular hydrogen is a first order process.
2PH; () — > 2P (s) + 3H: ()
At 680° C the rate constant for this reaction is 0.0198 s7!. You would expect the half-
life of phosphine at room temperature (25° C) to be than that at 680° C.
A) Not enough information given. Must know E, to answer this.
B) the same
C) shorter

D) Not enough information given. Must know AH to answer this.
©),

) ) longer
@ I~ (/C/nyﬁow &

8. The initial rate of the reaction between substances A and B is measured in
a series of experiments as follows

Expt Initial Initial Initial
rate/mol dm= s [A]/mol dm™ [B]/mol dm™

1 1.5 x 107 0.30 0.30

3.0 x 102 X 0.60

Given the order with respect to each reactant is one, the X-value of the initial
concentration of the reactant A in experiment 2 should be

A) 333 ‘o Ve i, &
@ 0% @ fo

C) 0.11 '

D) 0.54 X = o,3M

E) 10.00

9. Given that an endothermic reaction has an activation energy of 25 kJ/mol,
which of the following statements are correct?
I. The reverse reaction has an activation energy equal to 25 kJ/mol.
IT. The reverse reaction has an activation energy less than 25 kJ/mol.
II1.The reverse reaction has an activation energy greater than 25 kJ/mol.
IV.The change in internal energy is less than zero.
The change in internal energy is greater than zero.

@) MandV < Mersion O
B) IlandV @ n
C) MlandIV l
D) HandIV I [z L?&’YWZ/_/ .
E) TandIV

el A Baga A L




10. For the reaction A + B — C, the rate constant at 215 °C is 5.0 x 1073 §*

11.

and the rate constant at 452° C is 5.5 x 107 s™. What is the rate constant at 100° C.

(AY 5.94e-5 s , r .
g 2.5%3 571 ¢ o Veys o n O

C) 7023 T s gomd
D) 4880-9 s In v, o = —LReesT
E) 1.99e-2 s o

§3,3%0

An enzyme-substrate system obeys the simple Michaelis-Menten
mechanism:

k
§ + F m———==  [SE]
-1
SE] X2 g E + Produdts

The rate of product formation at large substrate concentration has a
maximum rate value 0.02 mol sec!. The rate is half of this value at a substrate
concentration of 120 mg L!. Find the equilibrium constant (K;) of the [SE]-complex
formation assuming that k2 <<fk..
A) 10L mg?

B) 4.2¢l L mg!

C) 5.0e2 L mg?!

e ey sien O

(D) 8.3e-3 L mg* .!3(% = {20 m,yz_
E) 1.2e2L mg :
~ L
__ﬁ . L = 8.3 3 oy
ke 'Km 4

- YT evnlnn Y Daoas 7

_ ke
Eo= #7394 —7 A ot g2

k licoc] = 5T (0

u)ﬂl

-

Wi




12. The following free radical mechanism has been proposed for the thermal
decomposition of acetaldehyde (ethanal):

CH,CHO —1 3 oCH, + CHO

oCH, + CH;CHO —2 3 CH,+ *CH,CHO

CH,CHO  —2 g oCHy + CO

0CH3 + OCH3 '—kq"—k’- CH3CH3

Based on the proposed mechanism, the apparent rate constant expression
and the order of the formation of ethane (CHaCHs), respectively, should be
A) kika/ks and second order -

(ki k) * and half order Y in Veysion O
k1/2 and first order
)

ki ks and half order
E) /i and zero order

13. The decompositidn of dimethylether at 504 °C is first order with a half-life of
1570 seconds. What fraction of an initial amount of dimethylether remains after

3 140 seconds?

(&) 025 @ n © vwslon bt
0.2

C) 0.05 there YHEe s

D) 0.02 | Lt

E) 0333333 l e o pas




14. The gas phase decomposition data of hydrogen iodide are

t,hours 0 20 4.0 6.0
[HI, M  1.00 0.50 033 025

What are the order and rate constant (k, include units) of this reaction?
@ Second order and k = 0.50 M-'h 2,
B) Second order and k = 0.25 Mh
C) First order and k= 0.50 h!
D) First order and k= 0.25 h!
E) Second order and k = 2.0 M-1h*

. O Leyy?d o2

15. A possible mechanism for the reaction,
2A+B —® C+D,
is:

A, fast, equilibrium

) A+A
2) Ap+ A — A slow
(3) A3 +B —® A+C+D fast

According to the mechanism, the rate law will be: ‘

A) Rate= kg [AF[B] came s (B fn lwsion 6

B) Rate=ky[A]

Rate = ke [AP
D) Rate = kg [A]
E) Rate= kg [A][B]

16. The combustion of ethane (C;Hs) is represented by the equation:
2C:Hs(g) + 702(g) ——» 4COx(g) + 6H20())
In this reaction:
A) water is formed at a rate equal to two-thirds the rate of formation of
CO..
B) the rate of consumption of ethane is seven times faster than the rate of
consumption of oxygen.
C) the rate of formation of CO, equals the rate of formation of water.
D) the rate of consumption of oxygen equals the rate of consumption of
water. '
E) /CO, is formed twice as fast as ethane is consumed. Setome e @ i

veﬂfj ;:731 o

—FEmmnirn D Pave. O
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Physical constants, conversion factors, and useful equations

Physicai Constants

R =8314 Jmop g+
= 0.08206 L atmk? mol
=0.08314 L bar K mol

Na=6.022 x 10% mop

ks =1.381x10® J K

h =6626x10%yg

F =96500 C mo)

€ =2998x 108 m s

g =981ms2

B =0.51molV2gm2
{in H;0, 25°C)

Paralia! reactions:

Aki-> B
Ak C

Yield of the reaction:
®; = k/S
Where S is the sum of all rate

constants of the parallel
reactions

Note:

Other Units

Tdm? =1

1dm*® = 1000 ¢m?

1J  =1kgmeg?

Tatm = 1101325 x 105 Py
Tatm =780 inmHg
1Torr=1 mmHg

1 Torr = 133.322 pa

Thar =105pa

1nm =1g°

Eyring equation:
k =kaT/(hc®) x f
f =exp(AS*R) x
X exp(-AH¥RT)

Sequential reactions:

2% ky
zq"“——?B"‘—-}C

[Bl=(ki/(ka-k 1)) AL

f(t)=exp(—k1t)~exp(—kzt)

Important Equations

PV=nRT

AG = AH - TAS

-E T
k=ge

k = kBTe—A‘G"!RT

h

A=e(ksTih) exp (A*S/R)

k = kT o-4°C" 1RT
h

Ea= £/H-PAV + RT (s0l)
= £'H*-ZVRT + RT (gas)

AG°=-RTn K,
R= ——.@SL 7
K, +[8]

V= k[E], and K = —k£~k—2
) 1

dP/dt = ke

0 =KP/(1 + KP), at T= const

= (ke +io[Q))), Qs

quencher

Guantum yieldlefﬁclency =@ = moles of product formed / moles of photons absorbed




1. For the reaction A + B ~—» C, the rate constant at 215 °C is 5.0 x 102 g
and the rate constant at 452° C {5 2.0 x 107! s1. What is the rate constant at 100° C.

A) 2.17e3 5! ™
B) 4.49%-8s1 @ i O Woysilen
C) 1.70e2g o i
D) 5.51e3 st —t, 85
@ 1.54e~4 g1 e 7 7326587

ki - ¢
£y = 450803 0. A=377<
kltoo'c) = 1,5y 0™t %

2. The following free radical mechanism has been proposed for the thermal
decomposition of acetaldehyde (ethanal):

CH;CHO —-—k-l——;- oCH; + CHO

«CH; + CH;CHO ——X2 5 CH, -+ *CH,CHO

CH,CHO % o @, +co

OCH3 + 0CH3 ‘—'k4;b- CH3CH3
Based on the proposed mechanism, the apparent rate constant expression
and the order of the formation of ethane (CH;CH), respectively, should be
A) ki ks and half order \
B)) ki/2 and first order @)
C) lk/ks and second order
D) ki and zero order
E) (kv k)* and half order

v Versidon @




3. The oxidation of HSOs- by O in aqueous solution is a reaction of importance to
processes of acid rain formation, which is reported to be '

ZHSOs™ + O _ﬁ_‘)"’* 28042+ 2 HF
The rate law of this process is found to.be
Rate = k [HSOs J[H*?
Given pH = 5.4 and an oxygen molar concentration of 2.4 X 10~ mol dm™ (both
presumed constant), an initial HSOs~ molar concentration 5 X 10-° mol dm™, and rate

constant of 3.6 X 10¢ dm® mol- s, how long would it take for HSOs- to reach half
its initial concentration? - '

A) 4.0e5s (T) o Veysron ©
B) 2.0e3yr T s i
crt) = e = 3 Gk i7"
e
D) 5. = IS L
) 3.6¢0 days kepp = $305 107" =

E) 4.0e-6 days

ivgs = 5, ¢
-vllq?/--,—t«/‘%‘"f Ve Yy

4. The initial rate of the reaction between substances A and B is measured in
a series of experiments as follows

Expt | - Initial Initial Initial
rate/mol dm3 s [A}/mol dm™ [B]/mol dm™

1 1.5 x 102 0.30 0.30

2 50x102 X 0.60

Given the order with respect to each reactant is one, the X-value of the initial
concentration of the reactant A in experiment 2 should be -

g)) 3'9101 ;h VersTon 0
Q) 1667 L
D) 5.56 o My
@ 0.50 X = — 7
| g6 M O T

bs 50 #

i




5. For the consecutive reactions;

k; ky
A———»= | ———> P

the rate of concentration changes of the intermediate I is given by,

dff
”E[El = k,[a]- kz[ﬂ_

The maximum intermediate concentration is reached when d{I}/dt = 0.
Given

B)
C)
D)
E)

[Aj =[Alge “*E and

(= = (67 —eT™) 4],

kz

the time, tm, at which [1] is at a maximum should be given by
( AS; PR

tnar = (Ka/ (1{1-1(2)) In (ki/’kz)
tmar = ka/(k1-k2)
tmax = (ko/(ka1-k2)) In (ki/ka)
tmex = K/ (ka-K1)

in Vew siom O

6. Ifreaction A has an activation energy of 300 kI and reaction B has an
activation energy of 200 kJ, which of the following statements must be
correct?

A)
B)

D)
E)

The energy of reaction B must be greater than the energy of reaction A.
The energy of reaction A must be greater than the energy of reaction
B.

™)} At the same temperature the rate of reaction B is greater than the rate

of reaction A.

The rate of reaction A at 25 °C equals the rate of reaction B at 100 °C.

If reaction A is exothermic and reaction B is endothermic then reaction
A is favored kinetically. '
f: ~\ Vewrs ?‘r.fn 0




7. The gas phase decomposition data of hydrogen iodide are

fhours O 2.0 4.0 6.0
[HI, M  1.00 0.50 033 025

What are the order and rate constant (k, include units) of this reaction?

A) First order and k= 0.50 b

B) Second order and k = 2.0 M- @ L Ve Von D
C) First order and k= 0.25 h!

D) Second order and k = 0.25 Mh™!
E) /Second order and k = 0.50 M-h?

8. The combustion of ethane (C;Hs) is reprosented by the equation:
2CHs(g) + 70:(g) — % 4C0:(g) + 6H.0())
In this reaction: :

A) therate of formation of CO; equals the rate of formation of water.

B) the rate of consumption of oxygen equals the rate of consumption of
water. ‘
CO; is formed twice as fast as ethane is consumed.

D) water is formed at a rate equal to two-thirds the rate of formation of
COs..

E) the rate of consumption of ethane is seven times faster than the rate of
consumption of oxygen.

Fon Versites O




9. An enzyme-substrate system obeys the simple Michaelis-Menten

mechanism:
k
S+ E # [SE]
-1
[SE] X2 4 E + Producs

The rate of product formation at large substrate concentration has a
maximum rate value 0.02 mol sec™. The rate is half of this value at a substrate
concentration of 140 mg L. Find the equilibrium constant (X)) of the [SE]-complex
formation assuming that & << k.

A) 3.6el L mg! S YVerdTer O
B) 5.0e2L. mg
11e-3Lmg! = S0+ b2 O f-é, Vi WE
w1 'y A
D) l.4e2 L mg 3 [
U A Al
Y ke, Koo PG

10. lodine and acetone react in acid solution according to the equation

L + CH:COCHs ~——® (CH;COCH: + HI
The rate equation for the reaction is found to be
rate = k [CH:COCH;]{H']
At the start of the experiment, the rate of reaction was found to be 2.00 x 10~° mol
dm™ s when the concentrations of the reactants were

Reactant Concentration / mol dm™
CH:COCHs 1.50
I; 2.00 x 104

Use these data to calculate a value for the rate constant at pH = 1.8 and deduce its

units.
A) 1.00e-2 dm?® mol™! s P l/“erg/jz(}w (o
@] 8.41e—4 dm® mol! s~ N
C) 9.46el dm°mol?s™ :
: 2 - a4
D) 6.67e-2 dm’ mol™ s™! ?H; [lg? (v = 0.0 i59 4

E) 2.1le-7s"
§( _ 20 d M/g'

] A - 0,015 87

= 5440 —=




11

12.

13.

(a)} 834 kPa! and 22.0 km?
B) 1.2e-3kPaland [1.0 km?

The decomposition of dimethylether at 504 °C is first order with a half-life of
1570 seconds. What fraction of an initial amount of dimethylether remains after
7850 seconds? '

A) 02
B) 0.333333

0.02 _ld

3y 0.03125 <

The adsorption of CO gas on charcoal at 273 K fit to the Langmuir
isotherm, - '

Kp v
1+Kp VU,
Its linear plot of p/V vs. p of the CO gas variation introduced the following
least square linear equation .

p/V (kPa/cm?) = 1.2 kPa/cm® + 0.0010 cm™ p
Based on these results and given the surface area of a CO molecule 818 nm?, the

adsorption isotherm equilibrium constant (X) and the surface area of 1 g charcoal at
273 K and 1 atm, respectively, should be

g =

C) 1.2e3 kPa!and 11.0 km?
D) 12e-3 kPaland22.0 km?
E) 83e4kPa'and11.0 ki

A possible mechanism for the reaction,
2A+B — > C+D,
is:

A fast, equilibrium

1) A+A
(2) Ag+A —P A, slow
() As+B —— @ A+C+D fast
According to the mechanism, the rate law will be:
A) Rate = key [A] .
B) Rate=key[A][B] @ m esion O
C). Rate= ke [AF[B]
Rate = ke [AT
E) Rate=/lg[AL




14. Given that an endothermic reaction has an activation energy of 25 kJ/mol,
which of the following statements are correct?
I. The reverse reaction has an activation energy equal to 25 kJ/mol.
IL. The reverse reaction has an activation energy less than 25 kJ/mol.
IIL.The reverse reaction has an activation energy greater than 25 kJ/mol.
[V.The change in internal energy is less than zero.
V. The change in internal energy is greater than zero.

A) Hand IV .
@- I and V @ ¢ Veysz'om 2
C) landIV
D) Il and IV
E) IlandV

15. The quenching of tryptophan fluorescence by dissolved oxygen gas was
monitored by measuring emission lifetimes at 348 nm in aqueous solutions.
Determine the fluorescence and quenching rate constants in for this process
from the following data: —

[O:)/(10? mol dm®) 0.0 23 8.0 P Vewsies O
/(107 5) 272 1.50 0.71
A) 81x10%and13x 105!
B) 3.7x10%and 0.72 x 10" dm? mol! 5!
C) Llx10¥and 0.72x 100!
D) 1.1x10%and 2.8 x 108 dm?® mol?! s
@ 3.7x 10%and 1.3 x 10" dm’ mol! st

16. The thermal decomposition of phosphine (PH;) into phosphorous and
molecular hydrogen is a first order process.
2PH; (g) —® 2P (5) + 3H: (g)
At 680° C the rate constant for this reaction is 0.0198 5. You would expect the half-
life of phosphine at room temperature (25° C) to be than that at 680° C.
A), Not enough information given. Must know AH to answer this.
longer '
C) thesame
D) shorter
E) Not enough information given. Must know E. to answer this.
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Physical Constants, conversion factors, and useful equations

Physical Constants

R =8314 J moi K
=0.08206 L atmK- mol
=0.08314 L hay i1 mot

Na=8.022 x 10w mol?

hs =1.381x102y K

h =8p28x10% s

F  =96,500 C moH

¢ =25398x108m g

g =981ms?

B =0.51mol2gm2
(in H:0, 25°¢)

Paraliel reactions:

A-ki-> B
Akp> ¢

Yield of the reaction:
O = ky/S
Where S is the sum of all rae

constants of the paralje|
feactions

Other Units

1dm?® =1L

Tdm* =1000 ¢m?

1J  =1kgm?ge

Tatm =1.101325 X10° Pa
Tatm =780 mmHg

1 Torr=1 mimHg

1 Torr = 133.322 p5

1bar =1p8py

Tnm =409

Eyring equation:
k =ksT/(hc%) x
f=exp(AS*R) x
X exp(-AH*/RT)

Sequential reactions:

kg kg
A‘———)E_-—-éf

[B]=(k1/(k2-k.1)) f(E)Al

f(t)=exp(—k1t)-exp(-kzt)

Important Equations

k = kBTe—A’G"/RT
h

A=e (ko Tih) exp (A*SIR)

LY .
k =Xt -wcirr

h

Eqy = FHe-PA* VP + RT (soly
= AH-ZVRT + RT {gas)

A4G°= . RT In K,

s
-y

V=klEl,andk, =%tk
1
dP/dt =k

0 =KP/(1 + KP), at T= const

7= (ke Ho[Q]), Qs
quencher

Nofe;
Quantum yieldiefﬁciency =P =moles of product formed / moles of photons absorbed




. For the consecutive reactions;

k k
A—"— | —2—> p
the rate of concentration changes of the intermediate I is given by,

d[l]
_d; = ki[ﬁ} - z[ﬂ
The maximum intermediate concentration is reached when d[I]/dt =
Given

[ﬁ] [Alpe™ g
M= 5 (oo — om0 A,

the time, fwax, at which [1] is at a maximum should be given by
A) =ki/(ko-ks)
tmax (ka/(ki-k2)) Jn (ki/k2)
C) = (1/(ki1-k2)) In (ki/kz)
Imax = ki/(ki-k»)
Imax = (ki/(ki-k2)) In (ki/ky)

f\‘g.\ Vg’_/r’j"l-"\c}'ﬂ 0

2. The oxidation of HSOs by Oz”in aqueous solution is a reaction of importance to
processes of acid rain formatlon which is reported to be

k
. 2HSOy +0; —® 2 502+2 H
The rate law of this process is found to be
Rate = £ [HSOs 3 [H*
Given pH = 6 and an oxygen molar concentration of 2.4 x 10~ mol dm™ (both
presumed constant), an initial HSO;~ molar concentration 5 X 10-° mol dm™, and rate
constant of 3.6 X 10% dm® mol? ! » how long would it take for HSOs~ to reach half
its initial concentration? *
A) 8.8el days
B) 1.0e-6 days

) in Veriion ¢

7 -
3.2ed yr fiﬂ =C P {AT) = €
8.8¢el yr ;o= N S
E) 4.0¢5s Lff = 336~ JoTC Ao
; .
"é‘] - =
Y2 = -C T
- 213 é/oh,s,. 107" e
= %
= Mg
=




3. The thermal decomposition of phosphine (PHs) into phosphorous and
molecular hydrogen is a first order process.
2PH; (g) — 2 2P () + 3H: (g)
At 680° C the rate constant for this reaction is 0.0198 . You would expect the half-
life of phosphine at room temperature (25° C) to be __ thanthat at 680° C.
A) the same
B) Not enough information given. Must know AH to answer this.
C) Not enough information given. Must know E, to answer this,
longer .
E) _shorter

n 55 ey &7

4. The gas phase decomposition data of hydrogen iodide are

t, hours 0 2.0 4.0 6.0
[HIl,M 1.00 0.50 033 025

What are the order and rate constant (k, include units) of this reaction?
A) Second orderand k=2.0 Mx! Y a Yo £
B) First order and k= 0.25 b & in Versie,
=) Second order and k = 0.25 Mh!
(DY Second order and k = (.50 M-r!

E) First order and k= 0.50 h?




5. The following free radical mechanism has been proposed for the thermal

decomposition of acetaldehyde (ethanal):

CH;CHO  —N g oCH; + CHO

oCHs + CH,CHO ——2 g CH,+ *CH,CHO

SCHCHO  —9 g oCH; + CO

0CH3 + 0CH3 —154—b CH3CH3

Based on the proposed mechanism, the apparent rate constant expression
and the order of the formation of ethane (CHsCHs), respectively, should be
A) Iand zero order -

B) kiko/ks and second order N Versien O
C) ku ks and half order

D)  (ku k) * and half order

E)/ ki/2 and first order

6. The decomposition of dimethylether at 504 °C is first order with a half-life of
1570 seconds. What fraction of an initial amount of dimethylether remains after

? .
6280 seconds? \/M sign O

A) 0333333
(B)) 0.0625
0.05

D) 0.02 ~
E) 02 €




7. Todine and acetone react in acid solution according to the equation
I + CH:COCHs = CH;COCH;[ + HI -
The rate equation for the reaction is found to be
rate = k [CHaCOCH3][H]
At the start of the experiment, the rate of reaction was found to be 2.00 x 10~ mol
dm™ s when the concentrations of the reactants were

Reactant Concentration / mol dm™
CH-COCH; 1.50
I . 2.00 » 10~

Use these data to calculate a value for the rate constant at pH = 1.0 and deduce its
units.

A) 1.33e—4 dm® moi! s
B) 6.67e-2dm® mol? s
C) 1.00e-2dm* mol! s
D) 1.33e-6s"

E) 1.50el dm® molZ s L =

= -9 o
LS 0 [0 8307 —
21 ¢

8. The adsorption of CO gas on charcoal at 273 K fit to the Langmuir
isotherm,

i v
b=17 Kp ¥,
Its linear plot of p/V vs. p of the CO gas variation introduced the following
least square linear equation .

p/V (kPa/em®) = 1.2 kPa/cm® + 0.0040 cm™ p
Based on these results and given the surface area of a CO molecule 818 nm?, the

adsorption isotherm equilibrium constant (K) and the surface area of 1 g charcoal at
273 K and 1 atm, respectively, should be

A) 3.0e2 kPa?! and 2.7 km? in Versien O
B) 3.3e-3 kPaland2.7 km? V. = s oo 3
C) 4.8e-3 kPa'and 5.5 km? "
D) 4.8e-3kPa'and 2.7 km?* . ' 1 -3 /
@ 3363 Paand 5.5 km: K A = 3USF T —mrede 3. 304077
k/%\

n = ¢, 17 to~° (Y 4




9. The initial rate of the reaction between substances A and B is measured in
a series of experiments as follows

Expt Initial Initial Initial
rate/mol dm= ¢! [A]/mol dm™3 [B]/mol dm™

1 1.5 x 102 0.30 . .30

2.0x 107 X 0.60

Given the order with respect to cach reactant is one, the X-value of the initial
concentration of the reactant A in experiment 2 should be

& oo @ in Version O

6 036 > &

' 2oty © Mg
D) 0.11 X = — =0.10 M
E) 222 O bM OEEF T ’

10. Given that an endothermic reaction has an activation energy of 40 kJ/mol,
which of the following statements are correct?
1. The reverse reaction has an activation energy equal to 40 ki/mol.
I1. The reverse reaction has an activation energy less than 40 kJ/mol.
II1.The reverse reaction has an activation energy greater than 40 kJ/mol.
IV.The change in internal energy is less than zero.
V. The change in internal energy is greater than zero.
Ay Hland V
B) IandIV in O Viesiew
C) MandIV ' .
D)) Mand V v
(:E? I and TV AL




11. The quenching of tryptophan fluorescence by dissolved oxygen gas was
monitored by measuring emission lifetimes at 348 nm in aqueous solutions,
Determine the fluorescence and quenching rate constants in for this process
from the following data:

[02)/(102 mol dm®) 0.0 2.3 8.0
/(107 s) 272 150 071
A) 3.7x10%and 0.72 x 10 dm’ mol" s
B) 1.1 x10%nd 2.8 x 10® dm® mol! 5!
3.7x 10%and 1.3 x 10*° dm? mol s
D) 1.1x10%and 0.72 x 101 g
E) 8.1x10%and 1.3 x 10! &t

P U, O

12. An enzyme-substrate system obeys the simple Michaelis-Menten
mechanism:

k
-1
[SE} ___kZ_,,, E + Products

The rate of product formation at large substrate concentration has a
maximum rate value .02 mol sec™'. The rate is half of this value at a substrate
concentration of 100 mg L7, Find the equilibrium constant (X) of the [SE]-complex

formation assuming that &z <</k.. L Y . '
A) 5.0e2 L mg?! P Mevivou (O
B) 1.0e2I. mg! N
N Ko = ST« 0oz« oo =L _ e
10.0e-3 L mg- " z 7o
5.0el L mg™ k, )
K= T = 7~ = L 3 L
i k-—( KW "M/lj = 90 . ’&

*7




13. Ifreaction A has an activation energy of 300 kI and reaction B has an
activation energy of 175 kJ, which of the following statements must be
correct?

A) The energy of reaction A must be greater than the energy of reaction
B.
B) Ifreaction A is exothermic and reaction B is endothermic then reaction

A is favored kinetically. ,
C) The rate of reaction A at 25 °C equals the rate of reaction B at 100 °C.
D) The energy of reaction B must be greater than the energy of reaction A.
@" At the same temperature the rate of reaction B is greater than the rate
of reaction A. :

14. A possible mechanism for the reaction,
2A+B —® C+D,
18!

A, fast, equilibrium

(D A+A
2) pop+A — > A, slow
(3) As+B — A+C+D fast

According to the mechanism, the rate law will be:

A) Rate = ke [A)? 2. [~

@Ratemk;%fdz‘ | P @ N Versten O
Rate = kg [A]
D) Rate = key [A][B]
E) Rate = kg [AJ[B]

15. For the reaction A + B — C, the rate constant at 215 °Cis 5.0 x 107 s
and the rate constant at 452° C is 7.0 x 10! 5!, What is the rate constant at 100° C.

A) 2.88e-9 s . . B
@By} 4.73e-5 51 @ fm Versien O
C) 2.69e3 st
D) 2.06e-2 s K _ -3
E) 7.38e3s! - /gr\—ﬁ-— = ;@’,\_3"/0 - _,,4{,‘5%16
7wt add
=&/ P o JeF




16. The combustion of ethane (CzHs) is represented by the equation:
2CHs(g) + 702(g) ——— 4COy(g) + 6H0())
In this reaction:
A) water is formed at a rate equal to two-thirds the rate of formation of
CQOa. '
B) the rate of formation of CO; equals the rate of formation of water.
C) the rate of consumption of oxygen equals the rate of consumption of
water. '
D) the rate of consumption of ethane is seven times faster than the rate of
.. consumption of oxygen.
CO; is formed twice as fast as ethane is consumed.
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