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Multiple Choice Questions (M.C.Qs)

Choose the correct answer for each from the given options:

Reactions with high activation energy:

(aj are slow (b) are fust _ (&) are moderate (d) do not occur

The change in concentration of reacting substances in a unit time is called:

fer) rate of reaction  (b) rate constant fc) rate law {d} velocity constant
The addition nf a catalyst to a reaction changes the:

(a) internal energy  (b) activation energy (c) threshold energy  (d) Gibbs free encrgy
Which of the following are best to explain the action of catalyst in speeding up a chemical
reaction?

ARA AR

faj It increases the equilibrium constant for the reaction.
(b) It increases the kinetic energy of reacting molecules.
fc) 1t prevents reverse reaction from occurring.

fd) It decreases energy of activation for the reaction.
Rate constant of a reaction depends upon:

2

fa) temperature (bj initial concentration of reactanis
{cj time of reaction (dj extent of reaciion

&

Powdered zinc reacts more rapidly with water than the chunks of metallic zinc because:

(a) powdered zine is more reactive.

(b)) energy of activation is lowered,

fc) number of effective collision has increased

(d) surface area of powdered zinc is much more than chunks of Zn.

m Combustion of gasoline occurs more rapidly in an internal combustion engine than in

open air becanse:

fa) number of molecules per unit volume increases.

(b) there is more collisions between the molecules.

fc) there are more effective collisions

(d) the temperaiure is higher in internal combustion engine than in open air: More collision
among molecules. The fraction of molecules pnssessing activation energy increases.
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In zero order reaction the rate is independent of :

fa) remperarure af reaction b} concentration of reactants

fo) concentration of products (e} None ol them

The branch of chemistry that deals with the reaction rates and reaction mechanism is
called:

fal) thermochemisiry (b) chemical kinetics (c) electrochemistry  (d) physical chemistry
Rate of a chemical reaction depends upon:

fu) lemperatire rh) concenrration fc) surface area () all of the above
The velocity of reaction is:

fal gquantity af reactanis consumed (b} queantity of products formed

fc) the rate of the reaction at a specific time

fd) equal 1o the rare of reacrion,

Velocity af reaction is equal to:

RA A AA A A

fa) -log [H | fhi %ﬁ—%} ic) -J:,% () None of them

During the conrse of chemical reaction the molar concentration of the reactamts:
fu) increoses (bl decreases fc) remain unchanged (d) Nowe of them
Every 10°C rise in temperature doubles the rate of chemical reaction. This increase in
rate is due to:

fa) decrease in activation energy of reaction

th) decrease in the number of collisions between reactants molecule

f¢) increase in acrivation energy of reactants

fd) increase in number of effective collivions.

The rate of a chemical reaction:

fa) increases as the veaction proceeds {h) decreases as the reaction proceeds
{e) remain the same as the reaction proceeds (d) many increases or decreases
The unit of rate constant is same as the rate of reaction in the:

{a) first order reaction (i) zero arder reaciion

fc) second order reaction {d) third order reaction

Rate equation gives the relation between rate of reaction and:

{a) concentration of reactant and raile constant

{l) concentration of products and rate consian

(¢l rale constant anly () none af them

The unit of rate constant is:

{a) mol / sec {b) mol.dm™ sec™ fe) dmi’. mol”. see™  {d) no unit

The reaction which proceeds ar experimental measurable rare are called:

{a) fast reaction ih) slow reaction fc) activation energy  (d) ionic reaction

RAA A A A

The minimum energy necessary for a reaction te take place is called:
fa) threshold energy (b} kinetic energy fe) activation energy (d) internal energy

com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 272 of 298)



For more notes & academic material visit our Website or install our Mobile App
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

CHEMISTRY NOTES FOR 15T YEAR (FOR SINDH)

[ntroduction to Chemical Kineties

A

A A

A A A AA AA

Rate of reaction does not depend upon:

fa) pressure (b} concentration fe) temperature () catalyst
2NO + (I, — INOCI. The order of reaction is:
fu) first order {h) third order fc) second order {d) zero arder

The rate expression of the reaction:
2NO+ 0, — 2INO,may be written as:

- [NO, |,
fa) Rate = {NO] [O,] (b} Rate = K W
(c) Rute = K [50O] [0,] id) None of these
Which of the following is first order reaction?
fa) 2NH, — N, + 3H, (B 2NOQ + () —== WINO,
fc) 2NO, —— 2NO - O, {d) NH.NO, — N,+2H(O
The sum of all exponents (power) of the reactants in the rate expression is called:
() molecularity th) rate constant fc) order of reaction  (d) None of them
fn a reaction, activation energy is equal to:
fa) threshold energy + average energy of the molecules |
{b) threshold energy - average energy of the molecules i
fc) average energy of the molecules i
(d) threshold energy of the molecules i
Rate constant is denoted hy: |
fa) dx/ dt fb) K, {c/ K, fd) K
A catalyst increases the rate of a chemical reaction by:
fa) reacting with reactants (b) reacting with producis
(c) decreasing rhe activation energy {d) increasing the activation energy
A substance which retards the rate of chemical reaction is:
fa) inftibotors (bl auto-catalvst (ci activators fd) positive catalyst
The reaction which have low values of activation energy are:
(a) slow reaction (b} fast reaction
(o) moderate reaction (d) none of them
For the reaction, 2NO + 0, —— 2NO,, what happen if the concentration of
0. is doubled?
{a) Rate will reduced to half {b) Rate will also double
(e} No effect on rate (d) Rate will increase by four times.

Which catalyst ix used to increase the rate of the following reacrion?
2H,0, —— 2H.0 + 0O,

{a} glycerine (b V.0, fe) Mnl), fdl Pt
For the conversion of SO, 10 SO, V,0. is:

fa) a positive catalyst (b) a negative catalyst

fe) an auto catalyst (e nome of these
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lonic reactions of inorganic compounds are: |
() very slow fhi moderate fe) very fast fe) slow |
The rate of reaction at a particular time is called:

{a) average rate of reaction (b) absolute rate of reaction

fe) instantancous rate of reaction fed) none of them

Larger the surfuce area of the reactants molecule:

fa) lower will be the rate of reaction (h) higher will he the rate of reaction
fc) no change on the rate of reaciion (dl the rate may increase or decrease

The term dx/ dt in the rate expression refers to the:

(a) increase in concentration of reactants  (b) average rate of reaction

{e) intantaneous rate of reaction (d) change in concentration gf the reactanis
with respect to fime

Which of the following reactions are usually slow?

fa) Neutralization of acid by base th) Explusive reactions
) Organic substituiion reactions fel} Photochemical reactions
The total number of atoms or molecules taking part in a chemical reaction is called:
fad molecularity {hi order of reaction
fcl zero order reaction fd) none of the above
The reaction, H, + I, —— 2HI belongs to the:
fa) first order (k) second order (c) thivd order (d) zero order
According to the collisions theory, the rate of reaction is equal to the:
fa) number of collisions (b} number of effective collisions
feh comcentrarion of the reactants (d) mumber of collisions b/ w reactants &
products
Photochemical reactions, which proceed only under the influence of light are: i
fal zero order (h) first arder fe) second ovder fd) third ovder
Inhibitors are also called:
fa} positive catalysis (b) negative catalysts I
fc) enzymes . fd) None of the above :
The word “kineric” is a Greek word which meuns: .
fa) Forarion fh) metion {e) vihrarion fa) acceleration
At the beginning of a reaction, the reaction rate for the reaction is:
fa) increases & remains constant {b) increases then decreases
el decreases then increases fd)l decregses & remains consiant

The chemical reactions in which reactants require high amount of activation energy are
generally: "
fa) slow fhy insfantaneous {c) fast (d) spontaneous

A A AA AR AA AR A A A AA

Felocity of a reaction is given hy:
(o) av /et by ar /dx fc} dx = dt (d} Nane of them
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ﬂ The reactions proceed only in the presence of sunlight are called:
{al endothermic reactions {b) exothermic reactions
{c) photochemical reactions (d) all of them
a Slope of curve is equal 10:
{al base / perpendicular (b)) perpendicular / base
{e) base < perpendicular {d) All of these
ﬂ The sum of average internal energy and energy of activation is called:
fa) activated energy  (b) potential energy  (c) threshold energy  (d) vone of these L
ﬂ Which statement is true?
fai crystalline boron is much more reactive than amorphous boron
(hi amarphows horon is much more reactive than crystalline boron
fe) buoth have the same reacting power () bath of them dont veact at all
ﬂ Rate of reaction can be determined by:
fai physical methods (b)) chemical methods
fe) both methods (d) None of these
a Which one is the fastest reaction?
fu) Neutrulization {h) Rusting of iron
fc) Hydrolysis of ester () None of these
ﬂ In most of chemical reaction, rate of reaction become double with rhe rise of :
fa) 10°C (bi 5°C fc) 20°C (d) 0°C
ﬁ The velocity of a chemical reaction can maintain constant by:
(a) maintaining a constant temperature (b) keeping the constant stirred
(e} doing both (a) & (B {d) None of these
ﬁ Which one of the following can give order of a reaction?
fa) Balanced chemical reaction (b} Magnitude of raie constant
{c} Experimental rate law (d) Nature of reacianty
ﬂ A powdered solid is more reactive than its chunks due to:
(a) higher temperature (b higher pressure
fc) greater surface area (d) greater volume
- -,
L@ | 9 (b I7. (a} 25. (c) 33. (a) 41. (b) 49. (b)
2. (@ | 10 (@ 18. (¢) 26. (b) 34. (0 42. (a) 50. (c)
3. (b) 11. (¢) 19. (c) 27.d | 35 (0 3.m | L m,:
L@ | 120 | 0@ | 2.0 | 6.0 | 40 g r{z)
5 (a) 13. (b) 21. (a) 29, (a) 37. (d) 45. (b) 54: (@
6. (d) 14. (d) 22. (b) 30. (b) 38. (c) 46. (a) 55. (a)
7.(d) | 15.(b) 23. (c) 31. @) 39. (a) 47. (a) 56. (c)
8. (b) 16. {c) 24. () 32 (c} 40. (b) 48. (c) 57 (¢
l\ﬂ
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Short / Detailed Answer Questions

)_—
m Define chemical kinerics and give E:tﬂmp.i'e:s‘:unﬂ explanation. Karachi Board: 2008

Ans. Definition: The study of rates of chemical reactions and the factors that affect the rates of
chemical reactions is called chemical kineties.

Examples: '

)] Fastreaction kinetics:  Many reactions in aqueous solutions are so rapid that they scem
to oceur instantaneously. For example, a white precipitate of silver chloride is formed
immediately on addition of silver nitrate solution to sodium chloride solution. It is
impossible to determine theirrates of reactions.

Ag'NO,,, + NaCl,, —* AgCl, + Na'NO,,

{ii) Moderate reaction kinetics:

Some reactions proceed at a moderate rate e.g., hydrolysis of an ester.
CH,CO0OCH, + B0 —— CH,CO0H + CH,0H

(iii)  Slow reaction Kinetics:  5till other reactions take a much longer time e.g., rusting of
iron, the chemical weathering of stone work of building by acidic gases in the atmosphere
and the termentation of sugars.

m Briefly describe the mechanism of reactions,

Ans. Allreactions occurinsingle or a series of steps. Ifa reaction consists of several steps, one of the
steps will be the slowest than other steps. The slowest step is called the rate determining step.
The other steps will not affect the rate. Many factors influence the rate of a chemical reaction
and il is important to discover the conditions under which the rcaction proceeds most
economically in industry.

M' Define rate of reaction and give its graphical explanation.
Karachi Roard: 2007, 2008, 2010, 2013, 2014

Ans.  Definition: The change in concentration of
reactant or product per unit time is called rate C‘;’f‘:ﬁ::"
ofreaction.

Explanation: During a chemical reaction, '
reactants are converted into products. So the
concentration of product increases and the
concentration of reactant decreases. The
situation is explained for the reactant A
changing to the product B

The slope of the graph for the reactant or the
product shows rapid decrease in the - - . -
concentration of the reactant and Flg 5.1 Changs i the. concems N0 IOl Shc ptodish
conscquently a rapid increase im the

concentration of the product. As the reaction proceeds, the slope becomes less steep indicating
that the reaction is slowing down with time. Where the graph becomes a horizontal line, the
reaction stops, Since at this stage all of the reactant has been consumed.

Unit of rate of reaction; moledm” sec”

Concentration
of reactant

Concentration

v

Time
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m Define velocity of reaction.

Ans, Therate of a chemical reaction at a particular given moment is known as velocity ofthe reaction.

Veloeity of a reaction = %
where dx = verysmall change of concentration
dt = vyerysmall change intime.

m Give significance of plus and minus sign in %

dx

i at any instant can be expressed in the following way for a given reaction:

Ans. The reaction rate

A+B — C—-D
- dx Amount of A or B consumed

SR T - dt N Time taken for change
Rate of ; + dx Amount of C or D produced
B dt Time taken for change

The minus sign in the rate of reaction -dx indicates decrease in the concentration of reactants
{A and B) while positive sign shows the increase in concentration of product (C and [3).

m Describe instantaneous rate of reaction,

Ans. Definition:  The rate of change of concentration of any onc of the reactants or product over a
small imerval of time is called instantaneous rate of reaction.
It can be determined by finding the slope of
curve, at a particular time. The slope can be
{ind out by simply drawing a tangent Lo the
curve at that time. (Seefig. 8.2}
Consider the reaction between HCland Mg.
Mg, + 2HCl,, — MgCl,, + I,
The reaction is followed by measuring the
volume of hydrogen as evolved at regular
interval of time. The results are plotted and a
rale curve 1s ohlained. :
To caleulate velocity of reaction, say at 40s BREEEEEEEEEETT
the tangent to the curve at 40s 15 shown in Figs.2
the graph.
Velocity of reactionat40s= slope of tangent

o dx dv.  40cm’ 3
Velocity = i ARs (183cm’/s

Thusrate of productionof H, at 40s = 0.83 cm’/s

E

Volume of hydrmogen

2 52232 B

& = Efln - J0x - 4de

QX&KL  pescrive rate constant or velocity constant, Karachi Board: 2013

Ans. According to law of mass action “Rate of a chemical reaction is directly proportional to the
product of active masses or molar concentration of the reactants.”
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Consider the following reaction:
A+B — C (Product)
Rate expression of the above reaction will be as:
Rate « [A] [B]
dx
—_ Al [B
It [A]l [B]
dx q
2 K[A] [B]
The above equation is called rate expression. In this expression, K is called rate constant or
veloeity constant.

m Describe specific rate constant. Karachi Board: 2007, 2010

Ams. When the molar concentration of each reactant is unity i.e | mole/ dm’ then K is called
specific rate constant. Consider the following reaction:
A+B — C
Rate o [A] [B]

dx
Tilha [A] [

If [A] = | and [B] =Irl, then
&~ k(1] [1)
% - K (specific rate constant)
m Whai are the characteristicy of ‘K" ?
Ans. (i) It has a fixed value ata particular temperature.

fii)  Itsvalue varies with temperature.
(ifi)  Its value at a particular temperature remains unchanged when the concentration of either
one or ofall reactants 1s changed.

m Define activation energy. Give its relation with the speed of reaction.

Ans. Definition: The minimum amount of energy Karachi Board: 2011-2014-2018-2019
required for a reactant (o reach to an excited state AR
or activated state is called energy of activation. (ransitionstae) =~~~
*Sum of the energies (excess + average) which the TN
colliding moelecules should possess for effective
collision or for rcaction is called energy of
activation (E,).
It is independent of the initial and final energy
contents of the reacting particles but depends upon
the mechanism or path followed by the reaction e s
and also the nature of the chemical bonds under | IE Products
gﬂing rupture. Reactinn coardinate —
The colliding molccules of the reactants possess Figa Amion Eoegy

=y

CNEMEY ——

Potential

AHis
energyreactions
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activation energy form activated complex (see fig 8.3).

ActivationEnergy = Thresholdenergy -  Averageintemnal energy
Threshold Lr:emr: Averageenergy +  Activation energy
The speed of reaction depends upon the activation energy of molecules. The reactions which have
low values ol activation energy are fast reactions and those which proceed slowly or moderately
have comparatively high value of energy ol activation.

m How does temperature & a catalyst affect the activation energy? Karachi Board: 2007

Ans. (i) Effect of temperature: Risein lemperature decreases the activation energy. As temperature
increases the number of effective collisions per second also increases which increases the rate,
(i Effect of Caralyst: A catalyst is a substance which alters the rate of reaction by increasing
ordecreasing the activation energy without being consumed itself.

m Briefly describe the rate expression (rate law), Karachi Board: 2019

Ans. Rarelaw: “The rate of areactionis directly proportional to the product of the concentration of
the reactants eachraised to some power.”
Consider the following reaction:
aA+bB —— ¢cC+dD

Rate of reaction o [A]" = [BT
Rate of reaction = K[AY = [BY @
where [A] and [B] arethe concentrationof A and B,

a and b arethe exponents of concentrations of a and b. Thevaluesof a and b
are determined experimentally.

K isaconstant known as rate constant. Equation (i) is known as rate law or rate
eXression.

Advantage of rate expression:  Rale Jaw expresses the effect of concentration on the rate of

reaction.

Name the physical methods along with the observed physical properties for
determining the rate of reaction. Karachi Board: 2007, 2012, 2017

Ans. Physical Methods:  The following physical methods are based on the measurement of physical
properties of reaction mixture during the reaction,
fi) Refractometric methed :
Change in refractive index of the mixture of a substance is observed. |
fii) . Spectroscopric method: I
This method is based on the absorption of ultraviolet or infrared radiations by asubstance.
fiti)  Calorimetric method :
Change in the intensity of colouris observed.
fiv)  Conductivity method :
Conductivity measurement of ions are observed. The conduetivity is proportional to the
rate of change in concentration. |
fv)  pH methed:
Change of pH inthe reaction rixture is observed.
fvi)  Pelarimetric method :
Optically active reaction mixmres are observed if change in optical rotation of plane
polarized light happens.
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m Describe chemical methods for the determination of rate of chemical reaction.
Karachi Roard: 2008 20717
Ans. Inthese methods, the concentration of reactants and products are measured by acid base titration, |
redox titration, gravimetrically etc. atregular time intervals.
For example, in the hydrolysis of ethyl acetate CH,COOC H, in the presence of acid. The
samples of reaction solutions are withdrawn at regular time intervals and the amount of acetic
acid (CH,COOH) produced at different time intervals is noted by acid base titration.
A graph is plotted between concentrations and time intervals. The slope of tangent at any point on
the curve is equal to the rale o[ reaction.

dx _ dv
) Ak dt i dt
Rate constant = rate  whenthemolar concentration of cashreactantin 1 M.

m Make a list of factors which affect the rates of chemical reactions.
Karachi Board: 2006, 2010, 2011, 2013, 2018

Ans. Following are those factors which change the number of effective collisions per second that can
affect the rate ofa chemical reaction.
(1) Concentration of reactants.
{ii)  Natureofreactants.
(iii)  Temperature.
(iv)  Presenceof catalyst,
(v) Surfacearea ofreactants ( heterogensous reactions ).
(vi)  Radiations.

m How rate of reaction is affected by concentration of reactants?
Karachi Board: 2003, 2006, 20010, 2011

Ans, Ifthere are mors number of molecules, there are more  chances of collision. Thus an increase in
the concentration of the reactants will result increase in reaction rate while a decrease in the
concentration will have a reverse effect, '

e.g., Combustion that occurs slowly in air ( 21 % oxygen ) will occur more rapidly in pure oxygen. i
The mate of chemical reaction is proportional to the molar concentration of reacting substances.

A+ yB — C !

L]

[

Rate ofreaction o [A] [BY
dx x ay
T K[AT [B] |
Rates of majority of chemical reactions are effected by concentration. i
] - 2005, 2006, 2010, 2011, 2014
 How nature of reactanis affect rate Nernchl Bounds 005, dW5
of reaction? High—wos
AcTivValion energy
Ans, The rate of reaction depends upon the nature of
°P pon I.nwf"l

reacting substances because activation energy
for effective collisions is different for different
reacting substance.

aclivallun energy

; ; i : " E
Consider the following two reactions in which Feactants
the collision probabilities are same, Even then y Products
their rates are not equal, Fig8.4 Progress of reaction
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2INO +Q, —— 2NQO, (Fastreaction)

200 +0Q, —=+ 200, (Slow reaction)
Reaction between NO and O, is fast while that for CO and O, is slow. This is because
activation energy for CO is higher than that of NO. Similarly, the neutralization and double
decomposition reaction are very fast as compared to these reaction in which bonds are
rearranged.

m How rate of reaction is affected by temperarure? Karachi Board: 2013, 2018

Ans, According to collision theory the rate of a T,
reaction is proportional to the number of
collision among the reactant molecules. The
rate of reaction varies with temperature. As a
general rule of thumb, the rate of reaction
double for every 10 K rise in temperature.

The rise in temperature raises the kinetic energy
ol each molecule. 11 is noted that the fraction of
molecules possessing threshold energy or KE .

PR Minmium KE
activation energy becomes doubled as a result S R
number of effective collisions 1s also doubled, reaction o aceur
hence rate is doubled. The graph shows the
kinetic energy of molecules at diffcrent temperaturcs. The shaded arca shows the fraction of
molecules having the threshold energies. Shaded area of T, isdoubledof T,.

Fraction of malecules
with m given KE

m How rate of reaction is qﬁ"qcrfd by a cartalyst?

Ans, Catalysis: A catalyst 15 a substance which alters the rate of a chemical reaction, but remains
chemically unchanged at the end of reaction. The process which takes place in the presence ofa
catalyst is called catalysis.

Catalysis are classified as:

(i) Positive catalysts (i)  Negative catalysts

fiti}  Autocatalysis (iv)  Biccatalysts
@B  »escrive the positive catalysis. Karachi Board: 2008, 2011
Ans, (i) Positive catalysis : A catalysts which increases the rate of reaction by lowering the

energy of activation is known as positive catalyst.

Examples: Inthe presenceof positive calalysts, a greater fraction of total molecules will have
lower energy of activation and will collide successfully ina short time to give more products by
increasing (he rate ol reaction,

i) kclo, &, agel + 30, ( slow reaction )
7 : Catalyst .
(ii) 2KCI0, —5a—* 2KCl + 30, ( fast reaction )
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m Describe the negative catalyst. Karachi Roard: 2008

Ans. A catalyst which relards the rate of reaction by increasing the energy of activation is known as
negative catalyst orinhibitor.
Examples: Glycerine isan inhibitor for the decomposition of H,0. .

Glyeering
L .

ZHO. 2H,0,+0, {slow with negative catalyst)

Negative catalysi decreases the eflective collision, hence decreases the rate of reaction.
m What are auto-catalyst and biocatalyst?

Ans.  Aute Catalyst:  Insome ofthe reactants a produet formed acts as a catalyst. This phenomenon is
called as auto catalyst.

Examples:
{i) Hydrolysis of ethyl acetate generates acetic acid which acts as catalyst for further
reaction.

{ii)  The reaction of oxalic acid with acidified KMnO, is slow at the beginning, but after
some times, MnQ), produced in reaction makes it faster.

2KMnO,+3H.S0,+5(CooID),  Ms  K.S0,-2MnSO,+10C0, +8H.0

Biocatalyst (Enzyme):  Enzymes are the complex protein molecules and catalyze the organic i
reactions in the living cells.

e.g., Glucoseisconverted into cthanol by the enzvme zymase present in the yeast. |
Lymase |

CH.0, ——— 2CH.OH +2C0,

m How rate of reaction is affected by surface area?  Karuchi Board: 2008, 2013, 2014, 2018

Ans.  Incaseolheterogeneous reactions in which the reacting species are in different physical states, |
the surface arca of solid reactant plays animportant role with respect to rate of reaction, greater i
the surface area, the higher is thatrate of reaction. |
eg, Cal0, in the powder form reacts with dilute H,S0, more efficiently than the big
pieces of CaCO_ . Similarly for the same reason amorphous boron is much maore reactive than
crystalline boron,

m How rate of reaction is affected by light (radiation)? Karachi Board: 2011

Ans.  Light consists of photons having definite amount of energies depending upon their frequencies.
Same chemical reaction proceed only under the influence of light. They are called photochemical
reactions. The concentration of reactants does not influence rate of such reactions so they are zero

order reaction.
Examples: (i) Reaction between H, and Cl.
Bright |
H, + Cl, Sunlight 211C
fir) Reaction between CI1, and CL,
Sunligh
g, 0L ———s P P
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The photons strike the reactant molecules. They provide the necessary activation energy to the
reactant molecules to react.

m Define order of reaction give its example. Karachi Board: 2004

Ans. Definition:  The sum of all the cxponents of the concentration terms in the rate equation is
called order of reaction,
Example: Consider the following reaction,

as + bB — ¢C + dD
rate of reaction - K[A]' x [B] (rate equation)
order of reaction = ath
m Define Zera order reaction and give examples, Karachi Board: 2013

Ans. Zeroorder reaction: |1is the rale of reaction in which sum of all the exponents of concentration
terms in the rate equation is equal to zero. Photochemical reactions are zero order reactions.

mple:
(i) 2NH,,, — el + N
[tis independent of the concentration of the reactant.
(ii) H, + Claoh N\  20IC1,
Zeroorder expression:
dx c a%a® = 1 gx K

where K is called the rale constani for zero order reaction.
u Define first order reaction and give examples.

Ans. First order reaction:  Itis the rate reaction in which sum of all exponent ol concentration lerms

in the ratc equation 15 cqual to ong.

Examples:
() NO, —— 2NO, + %0,
Rate equation of the above reaction is given below:

Rateof reaction = K[N,O,] = 1
As the exponent of the concentration of N,O. in one, hence the above reaction is ot first order.
(i) C.H,0,+HO ~—— C.H;0, + C,H,0,

(glucose) { fructose)
Rateof reaction = KI[C,H,0,]* [HO] = K|[C,H,0,]

As the exponent of the concentrationof C,. H,,0,, is one and that of H,O is zero, hence sum of
the exponentsis 1 + 0 = 1. Theabovereactionisof firstorder.
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M Define second arder reaction and give examples.

Ans.  Second order regction:
It is the rate of reaction in which sum of all the exponent of concentration terms in the rate

equation is equal totwao.

Examples:
(i) 2MN0O), — N, + 20,
Rateof reaction = K[NO,J
Asthe exponent of the coneentration of NO, istwo, hence theabove reaction is of second order.
(ii) H, - L — 2HI
Rateof reaction = K[H.]' x[L]' = K[H.] [L]
Sumoftheexponentsis 1 +1 = 2

The abovereaction isof second order.
m Define third order reaction and give examples.

Ans. Third order reaction:
[t is the rate of reaction in which sum of all the exponent of concentration terms in the rate

equation is equal to three,

Examples:
(i) INO + 0, =+ 2NO,
Rate equation of'the above reaction is given below:
Rateof reaction = K[NOT [0.T
As the exponent ol the concentration of NO is two and that of O, in one, hence sum of the
exponentsis 2+ 1 = 3. Thustheabovereactionisof third order.
(11) INO+Cl, —— 2NOC
Rate = K[NOJ x [CL]'

Sumoftheis 24+ 1 =3

So, the above reaction is ofthis third order.

Solved Problems of Téxtbook

Writing Rate Expression

BT[N Write rate expression for the following reaciions:

{a) PEY, —» POL+ Gl

(b 2NO + 0, ——» 2NO,

(C) H,Se0, + 61" +4H  — Se+ 3, + 3HO

Solution: Karachi Board: 2013
(a) Rate ol reaction a [PCL]
dxe _ .
7 K[PCL]
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(b) Rateof reaction a [NO] [0O,]
dx !
& = K[NOT [0}
(c) Rateof reaction « [H.SeD.] [I']" [HT
dx

= K[H,Se0,]" [T [H]

Significance of plus and minus sign.
(WETL (W For a chemical reaction A —— B, the rate of reaction is denoted by:

-'-5!'4— oF -tjiﬂ State the significance of plus and minus signs,

Solution:

7 represents the rate of reaction in terms of decrease in concentration of reactant A.

+ S— g £
::B represents the rate of reaction interms of decrease in concentration of reactant B.

Calculating rate of disappearance

[RET(TIOKE Fora chemical reaction, CH,  + 2H, ~— C.H,
the rate of appearance of C,H, is 0.25 mole / dm .s.
What is the rate of disappearance of C,H, and H,?

fied F

Solution:

0.25 mole/ dn’'s
025 = 2 = 0.5 mole/dm’s

rate of disappearance of C,H,
rate of disappearance of H,

Calculating rate constant.

[RFL Nl For a chemical reaction A + B —— 4B
Calculate (a) Rate constant when initial concentration of both the reactants
is 0.1 moles/dm’ each and rate of reaction is 3.02 x 107" moles / dm’
(b)  Rate constant if initial concentration of A or B is doubled.

Solution:

(a) For this reaction
Rate of reaction =« [A] [B]

dx .

Ty = K[a] [B]

3.02 < 10" mole/dm’s = K (0.1 mole/dm ) (0.1 mole/dm’)

K a 3.02 % 10" mole / dm’ s _ 302 x 10°dmy
(0.1 mole /dm*) (0.1 mole/dm") 0.1 mole .5

K = 3.02 x 10° dm’ /mole.s.
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() Let the concentration of “ B ™ is doubled

As[A] = 0.1 mole / dm’
~ [B] = 0.1 %2 = 02 mole/dm’
Since concentration of [ B ] is doubled, the rate of reaction will also become double i.e.,
Ratc = 3.02 % 10" x 2 = 6.04 x 10" mole/dm’ .5
Now Rate = K [A] [B]
6.04 % 10" mole /dm’ s = K (0.1 mole/dm’) (0.2 mole/dm")
K 6.04 = 10”" mole / dm’ _s _.
(0.1 male/dm’) (02 mole/dm )
K = 3.02 » 10°dm’/ mole

Calculaiing activation energy

For a chemical reaction A — B the threshold energy of reaction is
31 K.J/mole. The average internal energy of A is 12 KJ/ mole,
Calculate Activation energy of A.

Solution:

Threshold energy - Awverage internal encrgy
JLK)/mole - 12KJ/mole
19 KJ/mole

Aclivation energy
E

Activation energy of A

Predicting effect of concentration on rate

| RETON N The rate of a chemical reaction for the reaction @
END[" T 'ﬂ,w — Eh'ﬂ”w
Rate = KfNOJ [0,]

What will be the effect on rate if:
fa) concentration of NO s doubled.
(b)  concentration of NO is halved,

fc) concentration of O, is doubled, Karachi Board: 2013
Solution; '
(a) Asrate o [ NO T hence if concentration of NO is doubled, the rate will increase by
[2] = 4 times,
(b} If concentration of NO is halved the rate will be decreed by [ %] = % times.

(c)  Asrate a [ O, ] hence if concentration of O, is doubled the rate will also be doubled.
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Predicting effect of concentration on rate constant

[BET 0 H For a chemical reaction at 450°C

INH, — N, + 3H,

Rate = K [NH,]’
What will be the effect on rate constant if concentration of NH, is increased
four times?

Solution:
; Rate
Now K= /==
- [NH, T

The value of K will remain constant for cither increasing or deercasing rate with reference to the
ammonia concentration. K remains constant because as concentration of NH, is increased four
times, the rate also increases by that factor.

Determarang order of reaction.

(ST A cerfain reaction A + 2B —— C + D gave the following data:

; i ejfﬁwﬂi-’”’_ ’!__ *u 5 : SN r..lmﬁ:-“lﬁ'l‘i’ b 15 ’%
J\rﬂ. ..-‘! .H
| 0.1 0.1 3 % 107
0.2 | 0.1 6 = 10"

0.1 | 0.2 9 x 10°

What is rate law and order of reaction?

Solution:
Rate expression based on experimental data is called rate law. According to data:
(a) When concentration of A 15 doubled, the rate 15 also doubled; henee

Rate « | A] . (1)
(b)  When concentration of B is doubled, rate increases by square i.e from
3x10° to $x10° ie (3) = 10°; hence
Rate « [BT R -

() Now combining (1) and (2), we have
Rate a [A] [BY

or Rate = K[A] [BY
This is rate law for the given reaction.
WNow, Order of Reaction = Sum of exponents of concentration in rate Jaw.

Order of Reaction 1 +2 = 73
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Estimating value of K with change in temperature

Example 9:

As a rule of thumb, rate constant of a reaction increases by a factor of 2 for
each 10°C rise in temperature, although the actual amount of increase differs
[from one reaction fo anether.

Consider a reaction A = B, for which at 400°C, rate constant K has a value

of 3x 10", 5,
Whar can be the possible value of K ar 450°C ?
Solution:

Temperature increases from 400°C to 450°C. Thus rise in temperature = 50°C. For each
10°C, Kismoreor lessdoubled. Hence valucof K willincrease 5 times i.e.

K = (3 x10"s") x 5

K - 15 % 10%s"

Solved Problems From Fast Papers

) —

SOV R Consider the reaction A + B ———  C and answer the following:

{a) Write the rate expression for the above reaction. What are the units of the rate
of reaciien?

ib) Will the specific rate constant (K) increases, decreases or remain unchanged if the

concentration of A and B isdoubled? Karachi Board: 2010

Solution:
(a) k+ 1B —_— C
rale Exprus.!-;inn:
£ - K[A] [B]
dr
unit = mole / dm’. sec
(b}

Rate constant will not change with the increase or decrease in concentration of
A and B

For the given reaction A + B~ ——»

Products, determine the order of
reaction from the following data;

Karacki Board; 2019

- A (mole/dnt’ ) B (mole/dm’) - Rate mole 5"
0.1 0.1 1 = 10°
0.2 0.1 4 = 10°
‘! 0.1 0.2 3 % 10
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Solution:
According to above data :
{a) When concentration of A is doubled the rate increases four times hence Rate ct [A]T (1)
(b) When concentration of B is tripled, the rate is also tripled. Rate a [B] . 3
Now combine | and 2, we have:
Rate o [AT [B]
Rate =  K[AT [B]
Order of reaction - 2+ 1 - 3 Ans,

|G T VIR For ihe chemical reaction F, + 2CI0, —— 2FCIO,, calculate the rate
constant when initial concentration of F, is 0.1 mol /dm’ of ClO, is 0.01
mol /dm’ and the rate of reactionis 1.2 » 107" mol/dm’ .

Solution: Karachi Board: 2008
F, 4+ 2CI, ————p 2IrCl0,

dx o 1
r K[FE] [ClO,]
1.2 % 107 mol/dm’s - K [0.1 mol/dm’] [0.1 mol/dm’ ]

1.2 % |07 mol/dm’s K[l * 10° mol/dm"]
1.2 x 10° mol. dm” §”'
1 x 107 mol dm™

K = 120 mol dm*® 5" Ans.

= K

SOl GIERN  Hrite the rafe expression, find the value of rate constant and determine the order of

reaction using the following date Karachi Board: 2007
[NOJ Rk 10 1 Rate -
(7 0.1 M 0.1 M 2 = 10" mol/sec
(ii) 02M 0.1M B x 10" mol/sec
i) 01 M 0.2M 4 »* 107 mol/ sec

Solution:

Rate expression:
INOQ + 0, —— 2NO,

It = KINOT [0O,]
Rate constant
gz - xNof Lo
dr 2
g = 107 = K[02T [0.1]
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8 x 107

S E—— K
[0.2T7 [0.17
_ _8x10" _ _8x10" @ _
K = =01 - 4= -~ 2

Rate constant 2 dm'/mol. sec
Order of reaction: Rate = K[NOJ [0.]
2+ 1] = 2
Order of reactionis 3.

AL ST For the decomposition of chioreethyl carbonate
CICOOCH.CH, — (0, + CH,CH,Cl, K =135 at
200°C. If the initial rate is 3.25 x 107" Ms", find the initial concentration of CICOOCH,CH,.

Solution: Karachi Board: 2006

Rate constant = 1.3 % 10*s"

Rate of reaction = ':11—': = 325 » 10" Ms"

Initial concentration = 7
% ~  K[CICOOCHCH,]

3.25 = 10" Ms® = 1.3 = 1078’ [CICOOCH,CH, ]

3.25 x 10* Ms"

CICOOCH.CH = = 2

[ CICOOCH,CH, ] e 0.25
Concentration of CICOOCH,CH, - 0.25M Ans.

For the reaction A + B —— AB, find the following :

(i) Rate constant if the initial concentration of each reactant is 0.2 mol/dm’

& rate of reactionis 9.04 x 107" mol / dm’ s. Karachi Board: 2005
Data:
K = ?
[A] = 0.2 mol /dm’ [B] = 0.2 mol / dm’
. 9.04 = 10" mol/dm’s
dt
Solurion:
dx
= - K[A] [B]
904 x 100 ML _  K[02mol/dm’] [0.2mol/dm']
dm s
K = 9.04 = 10° mol dm” s
0.04 mol’ dm”
Result: K = 2.0226 moldm” s’
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(i)  Rate constant if the initial concentration of B is doubledin A + B ——— AB
solution:
[A] = 0.2 mol /dm’
[B] = 2 x 02 mol/dm’ = 0.4 mol /dm’
_éld;:tL = 9.04 x 10"« 2 mol /dm’.s = 1.808 = 10" mol/dm’.s
= K[A] [B] = 1.808 = 10° = K[02] [04]
T 1.808 x 10°
= » 0.08
K = 225 x 10* mol dm’, s Ans.
WSRO Consider reaction A + B ——  C and answer the faHawz’ng:l
Will the specific rate constant (K) increase, decrease or remain unchanged if the
concentration of A and B is doubled? Karachi Board: 2006
Solution: dx
We have K = & (1)
7 - Al [B
By given condition:
[A] = [2A] ; JBIlJ/= [2B]
Therefore, equation 1 becomes
:11_}: dx
. 1 3 dt
=K== mmE T m
=K = 5K
. itdecreases. Ans.
For the chemical reaction: F, 4 200, =—— 2FCND,
Calculate the:
(i) rate expression (i)  order of reaction
(iti)  rate constant when the initial concentration of F, is 0.1 mole /dm’, CIO, is 0.01
mole /dm’ and the rate of reaction is 1.2 x 10" mole / dm’ -see. Karachi Board: 2015
Solutipn:
(i) According to the equation:
dx
Rate = 5% <[CIO,T
Rate w[F,] [CIO, T Ans,
(ii) Orderof reaction = 1+ 2 = 3" order
111 =1 —'—'L
i) K= T coy
B - —lZE0_ - 12 % 107
[0.1] [00iT 0.00001
K = 120dm" mole®, s’ Ans,
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For the reaction: 2N, —* 4NO, + 0,, calculate the rate
constant when the initial concentration of N,0, is 10.8 g/dm’ while the initial

rate is 2.96 < 10" mole / dm', sec. Koracki Board: 2016

Snlution:

iy
dt
Initial rate 296 = 10" mole/dm’, sec.
K = rate constant = 7

Rate Expression;

' 3
0.] mole,/dm

Concentration of [ N,0, ] =

Rate = K[N,O,T

- Eate
2 [NO, T
~  29x100 . 296 10°
K [0.1F 001
K = 0.0296 dm’. mol’. 5" Ans.

MY SORIE The rate consiant for the decomposition of NO, in the equation

INO, 2NO + 0, is 1L.8x10° dm’' mol.s. Whatis the initial rate when
the initial concentration of NOQ, is 0.75 M ? What is the rate constant when the initial
concentrationof N0, is doubled ? Karachi Board: 2010, 2017
!1- ! !- -

K = 1.8 % 10" dm’ mol’ sec”
_dx_ - 9
dt ;

[NO,] =  075M
ING, —s INO + O,
- - K[2NO.T
4= - K[075]
= 18 % 10" x 0.5625

- 1.01 = 10" dm’ mol” sec’

If the concentration of NO, 15 doubled:
[NO,] = 075 x2 = 1.5 moles

Rate also doubled
dx

0.0010125 = 2 = 0.002025

fl

NUW, ? = K.[ND, ]:
0.002025 - K[1567 = K[225]
0002025 _ _ —
K 325 0.0009 9 =10
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Differences
Karachi Board: 2005
S. No, Activation Energy Threshold Energy
1. | The minimum amount of energy in addition | The amount of energy that the molecule of a
to the average kinctic cnergy which the | substance possess for the effective collision
molecule must have for effective collision is | between them is called threshold energy.
called activation energy.
2. Activation energy is always smaller than | Threshold energy is always greater than
threshold energy. activationenergy,
3. | E, = Threshold energy - average internal | T, = Average energy + activation energy.
energy
Karachi Beard: 2007, 2005
S, No, Rate of Reaction Reaction Rate Constant
1. | It is defined as the rate of chanpe of | Itis proportionality constant. It correlate the
concentration of reactants or products at | concentration of reactants to the rate of
| giveninstant. reaction. '
| = A _4
2. | Ttis denoted by Tl It is denoted by K. _]
3, | In dx/dt, dx is very small change in If molar concentration of each reactantis |
concentration in a very small change | unity then rate of reaction is equal to the
of time dt. | rate constant.
4. | The rate of reaction is expressed inmole | The unit of rate constant will vary according
| dm™, 5™ | tothe orderof reaction. .
Karachi Board: 2005
8. No. Positive Catalyst J Negative Catalyst ( inhibitor )
1. | Itincreases the rate of reaction. It decreases the rate of reaction.
2. | It decreases the energy of activation. It increases the energy of activarion.
3. | Examples: MnO,, V,0,, Pt. Examples: Glycerine, Aniline.
. = |
|
4. | Tt increases the effective collision. It decreases the effective collision. :
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S. No. Order of Reaction Molecularity
1. | Itisthe sumof exponentsof concentration | Itis that number of molecules taking partina
as giveninthe rate expression. chemical reaction as given in a balanced
chemical equation.
2. | The value of order of reaction ranges | The value of molecularity of reaction may |
between 0-3. behigherthan 3 butcannotbe zero.
3. | Orderof rcactioncanbe calculated anly | It can be calculated theoretically.
byexperiment.
5. No. Rare Constant Specific Rate Constant
1. | Itistheratio between the rate and concentra- | 1t is the ratio between the rate and concentra-
tion of reactant. tion of reactant when concentraction is unity
and temperature and pressure are specified.
2. | The proportionally constant in the rate | The rate of reaction when the molar
expression is called rate constant. concentration of each reactant is in unity.
dx dx
ane —_— K
dt K IAILB] daf
3. | The ratc constant may be greater than or less | [t is always equal to rate of reaction.
than the rate,

m Rate of reaction is increased by increase in temperaiure.

Scientific Reasons

Karachi Board: 2014

Ans.  The ratc of reaction are greatly influenced by the temperature at which the reaction is carried out.
As Temperature increases the velocity of molecules also increases, this results in the increase of
[requency of collisions, hence rate of reaction increases.

m In photochemical reaction, the order of reaction is zero. Karachi Board: 2013-2019

Ans.  Inphotochemical reaction, the concentration of reactants does not influence rate of reaction, so

they are zero order reaction.

m Milk sours more rapidly in summer than in winter. Karacli Board: 2017-2018-2019 |

Ans. Temperature has a pronounced effect on the biochemical processes. The biochemical process
increases with the increase in temperature. This shows that decomposition starts with the increase
intemperature. Due to this reason milk sours more rapidly in summer than in winter.

E =
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m The energy of acrivation decreases with the increase of temperature.

KarachiBoard: 2009

Ans.  'When temperature is increased, the velocity ol molecules also increases which results in increase
in frequency of collisions and hence less amount of energy is required to get threshold energy.

m A negative catalyst decreases the rate of a reaction. Karachi Board: 2008

Ans. A negative catalyst decreases the rate of reaction not by increasing the activation energy but by
binding itself with the reactive sites of the molecules, which stops the effective collisions and
hence decreases the rate of a reaction.

m Reaction between H, and Cl, is photochemical and of zero order.

Ans.  Therates of certain chemical reactions are greatly influence by light. Absorption of light energize
the reactant molecules. They provide necessary activation energy to the reactant molecules. The
concentration of reactant does not influence the rate of such reactions, so they are zero order
reactions. This shows that all the photochemical reactions are of zero order.

A catalyst does not change the position of equilibrium but the equilibrium
position reaches carlier.

Ans. A catalyst decreases the energy of activation. [t increases the rates of both forward and backward
reaction with the same proportion which helps the equilibrium to establish in less time. It has no
effect on the pusition of equilibrium.

m Powdered zinc reacts more vigorously with HCI than chunks of zinc.

Karachi Board: 2016

Ans, (One of the tactors which affects the rate of reaction is the surface area of reactant. Greater the
surface area of reactant, greater will be the rate of reaction. For the same rcason, zine in form of
powder reacts more rapidly with HC as it provides greater surface area for the reaction than the
chunks of zinc.

Solution of Textbook Progress Tesi - 8

e

Only some collisions between molecules are effective in producing chemical reaction.
Explain why? e

Ans. 1t has been found that only those collision are effective in which the colliding molecules possess
a minimum amount of energy called threshold energy. The molecules must acquire activation
cnergy for effective collision.

u Explain the concept of activation energy and the variation of reaction rate

with temperature.

Ans. See Q 10 and 11 onpage 282 and 283.
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Distinguish between: (a) Rate and velocity of a reaction () Rate and rate constant 1.
(e) Positive catalyst and inhibitor

Ans. See Q 3 & 4 for(a) & (b) onpage 280 & 281 and see differences 2 on page 298
and for(c) see differences 3 on page 290.

Give one example each for the following: (a) Rate of reaction  (b) Velocity of
reaction (c) Rate equation  (d) Specific rate constant

Ans. For  (a) see 3 onpage 280 (b) see O 4 onpage 281.
{c) see Q 7 onpage 281 (d) see Q B onpage 2R2.

For the reaction 2NO_, + 0,, — 2NO, , the rafe equalien is —‘j-:— = K [NOJjO,].

What is the effect on the rate of the reaction when (a) the concentration of NOQ is
reduced by one half (b) the concentration aof O, is doubled (c) a catalyst is added
to the reaction mixture.

Ans. For (a) & (b) seeexample 6 onpage 290.
(¢) The activation energy of NO & 0O, isalready low. There is no need of a catalyst.
Any how it will speed up the reaction,
The decomposition of formic acid is catalyzed by strong acids.
Hcoorn, -2+ co,+Ho,
{a) Write its rate expression.
(b) What is the effect on its rate if’ the acid concentration is doubled,

dx

= K [HCOOH]

(b) Therate of reaction will also doubled.

m Write a note on sfow and fast reactions?

Ans.  (a)

Ans. See Q 1 onpage 280.

Among the factors that influences reaction rates, which are involved in each of the

Sfollowing: ;

(i) Milk sours more rapidly in summer than in winter.

(ii) Powdered zine reacts more rapidly with water than the chunks of metallic zine.

(iii) Combustion of gasoline occurs more rapidly in an internal combustion engine
than in open container.

(iv) Unless ignited hydrogen does not react with oxygen of the air but a stream of
hydrogen passed over platinum gauze bursts into flame.

Ans. For
(i) See scientific reason- 3, onpage 299,
(ii)  See Q 23 onpage 286.
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(iti)  See Q 16 onpage 284,
(iv)  The strong bond of hydrogen have high activation energy. Therefore for the
reactionitis ignited. Catalystlowers the energy ofactivation.

Make a list of factors which afffect the rates of chemical reactions. Describe the way
in which each factors which affects the rate of reactions. For each factor, mention .
whether it is specific to a certain type of reaction or whether it is general

Ans. See Q 15, 16, 17, 18, 19, 20, 23 & 24 onpage 284, 285 and 286.

m Describe the rate of a chemical reaction as a change of concentration with time.

Ans. See Q 6 onpage 28].

- The reaction rate ‘R’, for reaction 2A+B —— A, B mfanndgq:mmémﬂy_'
to be given by the expression R = K [A]? [B] B
{a) Will K increase, decrease or remain unchanged, if the enncmn-umm uj' A k 2 ;

doubled? If the concentration of B is doubled? :
(b))  Will R increase, decrease or remain unchanged, if the mncmmﬂm nf B
is doubled? If the concentration of B is doubled?

Ans. (a) [fthe concentration of A and B doubled, rate will also increase by the factor and K will
remain the same
(k) If the concentration of A is doubled the rate will increase four times and if concentration
of B isdoubled the rate will also he doubled.

For the decomposition of ethyl chlorocarbonate (CI CO,C, H, ) ;
CICOOCH,CH, —— CO,+CICH,CH;,. K= I:’l'rfﬂ ' at 2#!!'{'.‘
What is the initial rate when initial concentration of CICOOCH,CH, is 0.25M ?

Data: K=13=x10"s" Rate = 7 [CICO,CH,] = 0.25M
Solution: CICOOCHCH, —— C(CO,+ CICH,CH,
Formula: Rate = K [ initial concentration |
Rate = 1.3 x 10" [0.25]
Ans. R - rate = 3.25 % 1074 Ms™

The rate constant for decomposition of nitrogen dioxide . i
2NO,, — 2NO, + O, is 1.8 x 10°dm’mol”s'. =
What is the initial rate when the initial concentration of NO, is 0.50 M ?

Date: K = 1.8 % 10" dm'mo!” &

Rate = 7 |
[NO.] = 050 !

Soluiion: According to the reaction:
Rate = K [NO,T |
Rate = 1.8 % 10" = (0.50)°
Rate = 4.50 x 10° dm /mol s

Ans. Rate 4.5 x 10° mole s
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m Following is given a date for the reaction A+B — C. Find order of reaction?

5. No. Ei:;;ﬁr:ﬁf" Rate of reaction
A B ;
0.1 0.1 g = 10"
0.2 0.1 16 = 107
0.1 0.2 16 = 10"

-

Ans. Sce problem 2 on page 292.

For the reaction 2H, + O, B, 2H .0
dx
Rate = -2 = [H,J [0,]
Fillin the following blanks,
S. No. Conc.of [H. ] Conc. of [0.] : Rarte ar 25°C
15 | mole/dm’ | mole/dm’ 5 % 10" mole/dm'.s
2 2 mole/dm’ Il mole/dm” | sc—cccmmsmessscsssasceea.
8 1 mole/dm’ 9 fadla/dm® z | c——cesmcesssssscmmsn=es
Ans. 1. R = K[H,T [0,]
R 5% 10° B ol e
K = —m—m———r—r = —_—— = 5 X 10 dm’. mol”. s
[H.T [O.] T e
2 R = K=x[2]) = (1) = 5% 10° x4 = 20 x |0"Ms"
R = KaR({1¥y = 3 = 5x10°x3 = 15 % |[0°Ms’
Write rate expression for the following reaction:
fi) CH,=CH,+H, — CH,- CH,
i) H, +%0 —— HO
fii) C,H, +720, —— 2C0,+ 3H,O
Solution:
() Rate «a [CH, = CH.] [H,]
Rate = K [CH, = CH,] [H,]
{ii) Rate « [H.] [0.]"
Rae = K [H] [0,]"
(iii) Rate a [ 1™
Rate =  K[CH,] [0,]"
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