After studyingthis

. o Describe collnsron theory in terms of number of partlcles per unit volume,
frequency of collisions of particles, kinetic energy of particles and activation
energy.

e  State that catalyst increases. the rate of reaction provides alternate pathway wrthv :

~ lower activation energy, and remains unchanged at the end of a reaction.
e  Describe the physical parameters that may be affected by the rate of reaction
: mcludmg change in mass, temperature, and formation of gas.
e ' Interpret data, including graphs, for investigating rate of reaction.
e  Explain the effect on rate of reaction of changing concentration of a reactant,
pressure of gases, surface area of solids, temperature presence of catalyst

(including enzymes) using collision theory.
o Justify the importance of chemical kmetles in ame ideal
harvesting and transportatlon tlmes for
NIN=A : e
Long Questions prepared in the hght of new Examination Technigues
vt*ca' & Gnetueil

Collision Theory of Reactmn Rate

Change in Mass during a Chemical Reaction

Change.in Temperature During a Chemical Reactio

'Q.1: Describe the main points of the collision theory of reaction rate.
Ans. A reaction takes place only when the participating particles (atoms, molecules or
ions) collide with one another. It has been observed that a very small fraction of

collisions lead to the formation of products. In the majority of co lsronsctant
particles simply bounce back without any change

Effective Collisions: g % (\X\G\;

e

Collisions which lead to re \7< colhsrons
The rate of a reactlo number of etfectrve collmons which. in
turn, depends upon actors

() The number o art|cles per unit volume:
The larger the number of particles per unit volume, larger is the possibility ot




. effective collisions. In other words; higher the concentration @@[@ more the
number of molecules and hence more will bgla ctween them.

(i) The frequency of COllISI s: \‘

\m‘. second will also result in the increase in the
, At higher temperature the velocities of the molecules
increase resulti e increase in the frequency of collisions. This increase in the
frequency of collisions will also increase the number of successful colllsmns

(m) The kinetic energy of the particles: :

~ The kinetic theory of particles says that all matter is composed of tiny constant
moving particles. Their motion is due to Kinetic energy they possess. As the temperature
increases, the kinetic energy of the particles also increases. As a result, the particles start -
moving fast leading to more vigorous motion. The fast moving particles wnll have more
* chances to collide with each other. : ‘

(iv) Activation energy :
| Accordmg to collision theory, the colliding particles will lead to effective collisions.
only when they possess sufficient energy to break the bonds present i reactant
“molecules. This mlmmum energy requxred to start a e@wcalled its
activation energy.
Generally, at a partlculaf) molccules of the reactant possess
average energy. A fractlon o] W s will, however have more than the average
- energy. Partlcl en average energy of this small fraction of molecules
exceeds the ene eedcd to actlvatc molecules so that they can undergo a chemical
reaction. '
When the reactant pamcles come close to
“each other at the time of collision, they slow
down and the kinetic energy they possess, is

>

o
converted to increase their potential energy. | &
This process can be understood with the help %
5

&

A greater number of ¢

High energy state

Activation
energy .

of a graph drawn between the path of reaction

- and the potential energy of the system. When i Poagare 33
the reactant particles possessing activation |
. energy collide they form high energy state with S natiRan casiiiata .

the corresponding increase in the potential @@%\N
_energy of the system. After this stage the rea , M%Ko ¢ stable products'
| mucal reaction takes place.

'] : v ‘ p - d
Ans. Change in m g 'a che : ‘
The total ring a chemical reaction always remains the same. This is the

requirement of the law of conservation of mass which is always obeyed. However, some
reactions may appear to proceed with a change in mass which can usually be explained




pe or enter the

because a reactant or a product is a gas in such reactlons
If a reaction is carried out in an open contagper %

apparent mass change can occur if a gas ed. For example, if a
gas is evolved, we shall observe W d ifa gas is absorbed, the apparent
mass will increase. & .

If a ribbon o iam is burnt in an open crucible, the mass of the product

(MgO) formed will be greater than the reactant (Mg). This increase in mass has occurred
due to the reaction of magnesium with oxygen present in air. However, if the two
reactants (Mg and O;) are allowed to react in a closed contamer the total mass will
remain the same before and after the reaction.

Formation of a gas during a chemical reaction:

s reaction is performed between marble chips and dilute hydrochlorrc acid in an
open ‘container, the mass of products will apparently be less than that of reactants. This
apparent decrease in mass is due to evolutron of CO2 gas during the reaction which
escapes into the atmosphere..

CaCO3 (5) + 2HCl (aq) ——> CaC12 (aq) Hzo 1+ COs (g

When a reaction moves ahead the concentrations of | @@\S\N
the reactants decrease until all the reactants agg u Kg
At the same time, the concentrations 5 T
increase and reach the maximu %@ of the | & |
reaction. BMW | " - :
Q.3: Explain chan mperature durmg a chemlcal . .
reaction. ~ Concentration time graph

Ans. Change in temperature during'a chemical reaction.

Chemical reactions are quite often accompanied by the changes in the temperature
indicating whether they are éxothermic or endotherrmc

Exothermic Reaction:

Exothermic reactions heat energy is released which is absorbed by the surrounding
causing their temperature to mcrease

For example:
When quick lime (CaO) reacts wrth water, slaked llme Ca(OH)2 is formed and a lot

of heat ener is released. ;
| gy @ @.m

CaOg) + HzO(l) — Q’f\(QHw)a’\

Endothermic Reactions: m SRR e
- In endothermic reactions l@?@ orbed causing the surroundmg to cool

down.’

For Example:

- When ammonium chlorldc or ammonium nitrate is dlssolved in water, heat energy
is absorbed causing the container to cool down. -




Increasing the temperature of the rea@io'

Eﬂect of Temperature on the Rate of the R'eactit‘:’: wg@ q@@@@

. 0.4: Discuss the eftect of concentrahon of the reactions.

Ans. Effect of Concentrations of the Reactions: .

In order for the reaction to occur, the reactants must come in contact with each
other. For this reason, the reactions are most often carried out in one phase. For example,
in liquid solutions or in gas phase \

- When the reactants are present in the same phase, thelr pamcles are able to meet on
the molecular level and thus are able to collide with each oth ily=1
number of particles of the reactants per unit v'ol* - ¢»C’ ces of effective

collisions and hence higher wnll be the

‘Effect of an Increase or Dr rations of the Reactants:

An increase or % centrations of the reactants will result in increase or
decrease in the : actlon respectively. :
For Example:

e  Combustion of coal in air (21% oxygen) pfoceeds relatively slowly as compared to
the reaction in pure oxygen. \ '

e Lime stone reacts with different concentrations of hydrochloric acid at different
rates. :

Experiment
An experiment can be performed to show the increase in the rate of reactzon with
the increase in the concentratlon of hydrochloric acid.

~ Procedure: 1

" Take a flat- bottomed conical flask fitted with a- dehvef@@gﬁnecmd to
a syringe. @
- The flasks contains: (j&@
e  Granules of hmestone m@@
e A fixed volu ydrochloric acid.

- After the s reaction carbon dioxide is generated which is collected in the
syringe.




It is essential to keep all

The volumW gé : e
The temperature at which the experiment is being carried out.

The scale present on the syringe dlrectly measure the volume @@@@;xnde gas
evolved. | v"
Conditions for the Experiment: %
| tant in this experiment. For example

[ ochloric acid
&
e The mass and size of lime stone granules.

Measuring volume of carbon dioxide evolved:
Thc reaction s followed by measuring the volume of carbon dlox1de gas evolved.

Gas syringe

Conical flask

ﬂ(é W&ad with hmestone
Rate of Heacti raph: .

The change in the rate of reaction is then seen
when a graph is drawn between the time in seconds or
minutes against the volume of gas evolved

The graph obtained is in the form of a curve. We
can measure the rate of reaction durmg a time interval
by drawing a tangent on thls curve. The results show
that the reaction starts with a very fast rate which then 0
progressively slows doWn as the concentration of
~ hydrochloric acid decreases. After a while the
reaction stops because the whole of hydrochloric |

g
acid has been utilized. §
‘ Wi
>o :

The two curves A and B represebt t
~ concentrations of HCl respe m
The greater the ni ,the steeper is 0

i
/

Reaction stopped

{

Reaction rate siowing down

Volume of gas evolved

f*— Faster rate at the start

'Time in seconds or minutes

Reaction rate

B
with two malar HC!
A

ar HCI

Time in seconds or minutes

separate experiments done with one and twoi
the curve at t he experiment which

means faster rate of reaction.

Reaction rates at two different
concentrations ;

The more concentrated is the acid, the more are the chances of effective collisions. .




Q.5: Discuss the effect of temperature at which a reactio an@

Ans. Everyday Observation: Q&@w |
It is an everyday obscamm ical reactlons increase with

increase in temperature.

Examples: W &
e . Food cooks'faster at higher temperatures than at lower ones.

®  The oxidation of iron is very slow at room témperature but proceeds very fast at
high temperature. -
In many cases the rate of reaction is ncarly doubled when the temperature is
mcreased by 10 °C

o) o

Relative rate of reaction

Rise in rate of reaction with temperature
The graph shown in the figure explains this rapid increase in the rate of reaction
with the rise in temperaturre.

According to the Collision Theory

According to the collision theory, the rate of reaction depends upon the frequency
of successful collisions between reactant molecuies.

As the temperature of a reaction is increased, the kinetic cnergy of the participating
reacting particles also increases. This, in turn increases the velocities of their
movements. As a result the collisions which lead to thc occurrence of reactions also
increase, enhancing the rate of reaction. @©m

Q.8: Explain the following factors aﬂectinq the (m }“;’

~ (b) Effect of surface
Ans. (a) ’

If reactants in a reaction are present in gas phase, their concentration can be
- changed by changing their pressure. For example, the rate of reaction between hydrogen




04

i

g 4

and chlorine can be doubled if the pressure of chlorine g wb@ d the othcr

- component hydrogen is present in excess.

(b) Eifect of surface a

Reactions invol place on their surfaces and the rates of their
reactions depwm extent on the area of the surface contact between them. The
larger the surface area of the solids, the more is possibility of their particles to come in
contact with each other and the higher is the rate of reaction. Finely divided solids,
because of the greater surface area available, react more rapldlly than do large pieces of

the same substances.

For examples: Aluminum foil reacts with warm sodium hydroxude but in ﬁnely divided
state it reacts rapldly with even cold aqueous solutnon of sodium hydroxide cvolvmg ;
hydrogen gas. j '
2Alkg) + 2NaOH(aq) * 6H20(|) s ZNaAl(OH)4 aq) + 3H2 ()
Slmllarly, a large piece of wood will burn slowly while small pleces burn rapidly.

Q0.7: Explain the effect of catalyst on a chemical reactlon"

" Ans. Effect of catalyst: -
" A catalyst is a substance which alterg-the\rate %@%@ it is not consumed

during the course of reacti ion, It's .“\ 7ay the reaction takes place by
substantially lowering its agti By W en the activation energy is lowered, more
and more particl ants will start forming the high energy state and the rate of

reaction will e. For example, platinum metal serves as a catalyst during the
addition of hydrogen in ethene. Both hydrogen and ethene are known to adsorb on the
surface of platinum metal and the bonds, present in them, get weakened. Thus, the
surface of mctal helps the reactant molecule to react together. R

: igher energy state

High energy state

o
g : -Activation -energy
3
B S
Reactants Products : : |
Reaction coordinate . ;’ \‘A @@m
Path of reaction with or witodght the press c_atqus! \ ;

In the presence of a ¢4 energy is sufﬁclently lowered allowmg

~* more and more mole \ \tbg et or, B
0.8: Write the role enzymes play in our body as biological catalysts.

~ Ans. Enzymes: :
Enzymes are b:ological catalyst




Role of enzymes: o " ey @ ©) ‘
These are bas:cally protiens which he@p n “chemical reactions

taking place in our body

Explanation: gﬂx
' Enzymes rea ant molecules using the active sites present in them.
Once bound W|th actant molecule the particular bonds in the reactant molecule are
sufficiently weakened for the reaction to take place. The product formed then dissociates
~ itself from enzyme which is then free to bind another reactant molecule. The active sites
present in enzymcs are very specific such that a particular cnzyme «can catalyze a specific

reaction only.
Q.9: How does chemical kinetics play an important role in the food lndustry?

~ Ans. Importance of chemical kinetics in food industry:

The study of reaction rates and the factors which affect these rates play an
important role in food industry. : : : ‘
‘The rates of chemical reactions which are involved durmg food rlpcmng and food
spoilage are studied for different types of frults and vegetables, The i tion thus
obtained is used to minimize the losses due to s § s t@@@ ermine the
optimum conditions for harvesting, s P '
studying the rates of enzymatic i icrobial growth.

Fruits and vegetables. ri the reactions which involve enzymes. These
reactions convmwﬁ@@ﬂé? sugars, soften tissues and develop characteristics flavour
and colours. Witlhr the help of rates of these enzymatic reactions, farmers can predict
when the product will reach at its peak quality and rcady for harvesting. For example, the
rate of production of ethene during rlpenmg can be monitored to determine the best time
to harvest the fruits. g el

Some enzymes which are naturally present in foods can spoil the foods which then -
undergo changes in texture, flavour and nutritional value. Again understanding the rates
 of these enzymatic reactions will allow us to plan how to stop this spoilage.
For example, if a fruit is known to degrade rapidly during transportation or storage
- owing to high temperature, refrigeration can be employed to prevent rapid spoilage.

7.1 \Quick (77}

1.  How will you increase the frequency of colhsions" '

Ans. The frequency of collisions can be mcreased @ @ m
‘o Increasing temperature @@

® Increasing concentration ;
®  Increasing pressure (for gase! x
2.  What happens to t icles al‘ter coltision?
Ans, After collisi 0 thmgs happens: '

® A very small fraction of collisions lead to the formation of products.
®  The reactant particles simply bounce back without any change.




Lk

leading to rapid spoilage. m‘
In winter, the lower tempera res act ?{\
- down. :

1.  Why a catalyst is mostly used in finel
Ans. A catalyst is used as a fin % rease lts surface area. a Iarger surface
" area provides more actnEéEE eactant molecules can absorb and react which
significantly s compared to using a single large plece of cataiyst
How do yo tlle number of succesful collisions?

Ans. Succeful (effective) collisions are increased by

® Adding a catalyst:

This lowers the activation energy, allowing greater fraction of pamcles to have enough energy to
react.

® Increasing Temperature £
This provides more particles with the minimum reqmred activation energy.

How does the concenctrations of the products ehange during reaetion’ Explain with the
help of a graph.

. Ams. At the start of a reaction, the concentration of reactants is high, while the concentration of
proeducts is zero. The reaction starts with a very fast rate. As the reaction proceeds, the
concentration of products increases rapidly. Over time, as reactants are consumed, the ratc of
product formation slows down because the whole of the reactants have been utlhm

: f : 2 o@©
REia ®) _
H g
S N Reaction rate slows down
/ 4—— Faster rate of reactions
. O Time in seconds or minutes
. f!7.3\Quick (™% AL

1.  How would you determme the best time of fruit harvestrng?

Ans. The best time of fruit harvesting is determined by monitoring the rate of productlon of ethane
during ripening. By understanding the kinetics of the enzymatic reactions that convert starches to
sugars and change fruit texture, farmers can harvest when the frutt is at its peak quality for

_ transport or consumpt:on
2.  Why some fruits and vegetables get destroyed early during summer than during winter.
Ans.

[3

Chemical and enzymatic reactions follow the rule that reaction rates increase wit perature.
In summer, the high ambient temperature speeds up the rates of oxid ai ial growth,

slowing these kinetic processes

i 1 00 "N i

Understancﬁfg kinetics helps us to control the reaction condmons in order to speed up or slovz
down reactions as needed.




JINTERESTING INFORMATION 3 6 pR i @Y

i, —

Understanding the kinetics of pxidatioﬁe/_aﬁ%qﬁj?}&&g \«]\@Jpﬂ&drevem spoilage of butter.

NTERESTING IFoRMATON RN

.. Enzymé’ ba\s\?d\flﬂép\éﬁgﬁrg are used to detect glucose in blood.
) (R A . ‘.
® Kinetics helps us to increase the yield of a reaction and minimize the waste.

y= Objectlve Epe Ouestlons
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Mulnple Choice Questions prepured in the light of new Examination Techmques
(Knowledge, Understandmg, Application, Analytical & Conceptual)

PR T O A R W e N O S Y a0,

Chame in Mass during aCh

cordi N collision theory, what are collisons that result i in the formation of
products called? '

(a) Random Collsions " (b) Effective Collisions

(¢) Elastic Collisions (d) Frequent Collsions

The minimum energy required to start a chemcial reaction known as?

(a) Thermal energy _, - (b) Kinetic energy

(c) Activation energy - (d) Potential energy

What typically happens to the rate of many reactions for every 10 °C rise in
temeprature? '

(a) Itdoubles (b) It halves (c) It stays the es
Which types of reaction releases heat mq mgs"

(a) Neutralization (b&) xoth hig/7 \<ﬂ& othermic  (d) Decomposition
What happens to the@:\ oS of products as a reaction moves toward
completlwww o\ e

(a) It stays constant | (b) It decreases

(c) Itincreases « - . (d) It becomes zero




10.
1.
12.
13.
14.

13.

Dlssolvmg ammonium chloride in water makes the con

‘example of a/an: : @Xﬁ

(a) Fast reaction @ tion
(©) Endothermlc reaction % othermic reaction ‘

When CaO (quick lj &&\i water, what happens to the temperature?
(a) It remain - (b) It increases :

(c) It decreases (d) It fluctuates randomly
How does increasing the concentration of reactants (partlcles per unit volume)

 affect the reactlon rate?

(a) Itincreases the rate : LR increases activation energy
(c) It has no effect on the rate (d) It decrease the rate.

| 174 Factors Affecting the Rates of Reactions

| 115 Importance of Chemical Kinetics in Food Industry

‘Which form of a solid reactant will react the fastest with a liquid?
(a) Finely divided powdered . (b) A few medium- sizcd lumps

(c) One large crystal (d) A flast sheet
- What happens to a catalyst at the end of a re¥ .“
!.u ain: lcally unchanged

(a) It is completely used up “‘ G
(c) Itis turned into a prod W t evaporates

Enzymes are be

" (a) Products ilage - (b) Biological Catalyst

(c) Inorgamc reactants (d) Temperature mhlb:tors

'What process do enzymes catalyze to ripen fruits?

(a) Freezing the fruit tissue (b) Conversion of starches into sugars
(c) Conversion of sogars into starches (d) Increasing the oxygen content
Enzymes are best described as: - R :

(a) Products of spoilage - . (b) Biological catalysts

(c) Inorganic reactants (d) Temperature inhibitors

Which gas production rate can be monitored to deteremine the best time for
fruit harvasting?

(a) Ethene (b) Nitrogen (c) Hydrogen d) Car m noxide
In many cases the rate of reaction is double hen v reased
by: ‘

@ 10°C (® mf‘ar«nfﬂ\w ég (d) 40°C

L Answers)

1.
8.

WO |
e (WWQ) L5 e T
@ 9% @ wenn e B W

15. (a)




Short Answer Questions prqmred in the ||gLn of new Exumlnahon Techmques
(Knowledge, Underctanqu Application, Analytlcal & Conceptual)

Deﬁne rate of reaction.

. Rate of reaction:

Rate of reaction is the speed at which the reaction takes place.
What is the basic requirement of collision theory for-a reaction to occurs.

. According to the theory, a reaction takes palce only when the part1c1patmg particles

(atoms, molecules or ions) collide with one anotehr. .
What are "effective colllsmns""

. Collisions which lead to reaction are cal&?d effecti

How does the number of particles Kll
. The larger the number & :

OA\D
effective collisons ‘_.\.. e

What is th temperature on the frequency of collisons?

. At higher temperature the velocities of the molecules increise resultmg in the

increase in the frequency of collisions.
How does kinetic energy relate to the reaction rate?

. As temperature increases, the kinetic energy of the particles also increases. As a

result, the particles start moving fast leading to more vigorous motion. The fast
moving particles will have more chances to collide with each other.
Does the total mass of substances change during a chemical reaction?

. No. According to the law of conservation of mass, the total mass remains the same

throughout the reaction.
Why does the mass of marble chips seem to decrease when reacted w:th dilute
HCl in an open container?

. The apparent decrease in mass is due t(bev ‘dﬁ%/ é&&é@mg the reaction

which escapes into the atmosphere.
What happens to the

r actants and products as a reaction

moves ahead? C') :
. When a rea ves ahead the concentration of the reactants dccrease untill all

the reactants are used up. At the same time, the concentrations of the products
increase and reach the maximum value at the end of the reaction.




10.

Differentiate between exothermic and endothermlc reac

Ans. Exothermic Reactions: “ e
In exothermic reaction heat energ rbed by the surrounding
: causing their temperatur@im ‘

and a lot of ener

For example: When quicr\z igr reacts with water, slaked llme Ca(OH), is formed
@]

11.

Ans.,

12,

. Ans.

13.

Ans.

- 14.

Ans.

15.

- Ans.

CaO(s) + HQOQ —— Ca(OH), (s)

Endothermic Reaction: In endothermnc reaction heat energy is absorbed causing

the surrounding to cool down. S

For example: When ammonium chloride or ammonium nitrate is dissolved in
water, heat energy is absorbed causing the container cool down. '
How much does the reaction rate typically increase with temperature?
Increasing the temperature of the reactions, increases its rate. For many reactlons,

the rate doubles with energy 10 °C rise in temperature.

Factors Affecting the Rates of Reactions

Importance of Chemical Kinetics in Food -uduv rv

How does the concentration of reactants 3 ‘}n‘g 3
Ani mcrease are dccreaseol con : eactants w:ll result in increase or
decreases in the rate of r m -

For Examw _ |
Combustio al in air (21 % oxygen) proceeds relatively slowly as compared to

the reaction in pure oxygen.

How does pressure affect the rate for gases"

If reactants in a reaction are present in gas phase, thelr concentrations can be
changed by changing their pressure.

For Example: The rate of reaction between hydrogen and chlorine can  be doubled
if the prssure of chlorine gas is doubled provided the other component hydrogen is
present in excess. ' :
What is the effect of surface area on the reaction rate of sohds"

Fmely divided solids, because of the greater surface area available, react more
rapidly than do large pieces of the same substances.

For Example:
Aluminium foil reacts slowy with wa nely divided
state it reacts rapidly with eveniﬁ\%&@x@ n of sodlum hydroxide
evolving hydrogen gas. O

 [2Alg + 2NaOHed) T §H00) — 2NaAKOH)4 (ag) + 3H3 (@
Give an e y %Vfﬁ)ﬁl/e of the surface area affect.
Small pieces of wood burn much more rapidly than a Iarge plece of wood becausc

of the increased surface area available for the fire.




16.
Ans

17.
Ans.

18.
Ans.

19.
_ Ans.

20.
: Ans.

21.
~Ans.

i e B
Ans.

Ans.
24.
Ans.

25,
Ans.

Why do chemical reactions proceed faster at hlgher ter

As the tempcrature of reaction is increase

reacting partlcles also increas
——

eaction.

rat ﬁ?@\ , ;
@he participating

ses the velocities of their
i lead to the occurence of reactions also

increase, enha

Define a‘¢a h

Catalyst: A catalyst is a substance which alters the rate of the reactlon but it is not
consumed during the course of reaction.

How does a catalyst speed up a reaction?

The role of a catalyst is to after the way reaction takes place by substantially
lowering its activation energy. When the activation energy is lowered, more and
more particles-of the reactants will start forming the high energy state and thc ratc. .

of reactions will increase.

What are enzymes?

Enzymes: Enzymes are biological catalysts. They are basncally protlens which

helps to speed up specific chemical reactions takmg place in our bo

Why is the study of reaction rates im e\f00d, ind @ 7
It helps scientists to determine ' itions/ for harvesting, storage and

transportation of fo ing the rates of enzymatic reactions,

oxidation or microbial o ,

How do ect the ripenihg of fruits?

Fruits and vegetables owing to the reactions which involve enzymes. These

reactions convert starches into sugars, soften tissues and develop characteristics
flavour and clours. |

How can farmers use kinetics to predict harvesting time?

With the help of rates of there enzymatic reactions, farmers can predict when the

product will reach at its peak quality and ready for harvesting.

For Example: The rate of production of ethene during ripening can be momtored

to determine the best time to harvest the fruits.

Why does food spoil faster in summer than in winters?

Hy temperatures in summer increase the rate of enzymatic rcactlons and microbial

growth, leading to rapld degradation of texture,ﬁa onal value

compared to the cooler winter months,
How is refrigeration used to

Refrigeration lowers whlch sngmﬁcantly slows down the rates of
“oxidation ) zymatic processes that cause food do decay.
- What ki biosensors are used to detect glucose in blood?

Enzyme based bisosensors are used to detect glucose in blood.




¢ Choose and ti%g@fﬁﬂm answer Irom the given choices. .
1. The number of-collisions per unit volume of the reaction mixture is called:
‘ (a) Collision energy 5 (b) Activation energy
(c) Collision frequency  (d) Collision force
2. If the reactants possess an energy hlgher than the activation energy, then the
reaction will be:
(a) Slow .. (b) Fast . (¢) Not affected (d) Instantaneous
3.  Which of the following explains the increase in rate of reaction in the presence
of a catalyst? L '
(a) Catalyst provides extra energy to the reactant molecules
(b) Catalyst provides an alternative pathway which lowers the activation energy.
(c) Catalyst increases the collision frequency

" " (d) Catalyst decreases the collision frequency aO@S S
4. Which of the following statements iscor @ '
(a) Collisions with energy ggﬂi 3% activation energy lead to

reaction.
(b) Collision fr elated to the reactlon rate
(¢) All collisi to ‘a reaction. :

(d) Collisions w1th energy less than the activation energy lead to the reaction.
5. When a reaction proceeds ahead how the concentrations of reactants and
products change? :
(a) Concentration of reactants increases and that of the products decreases.
(b) Concentration of reactants decreases-and that of the products increases.
(c) Concentration of both reactants and products decreases.
(d) Concentration of both reactants and products increases.

1o(e) 2 () 300 ey rase Sy

sessssssnese

[B. short Answer Questions _ 2.0 o

17.1 What is a successful collision? @Sﬂ

Ans. A successful collision is gng tha %%@ ation of products. For a
collisions to be successful \. icles: must have the correct orientation
and energy qu& an the activation energy. '

17.2 How does inc the temperature increase the rate of a reaction?

Ans. As‘the temperature of a reaction is increased, the kinetic energy of the participating
reacting particles also increases. This, in turn increases the velocities of their




. movements. As a result the collisions which lead to the occurre Cthl‘lS also
: increase, enhanced the rate of reactlon @ @
17.3 Define activation energy. @@
Ans. Activation Energy: O\~
The minimum e y ‘ start a chcmlcal rcactlon is called its activation
- "energy. M 2 |
17 4 Why does the burning of sulphur proceed slower in air than in pure oxygen?
s. The burning of sulphur proceeds slower in air than in pure oxygen. It is because air
contains only about 21° % oxygen, while pure oxygen has a much higher
concentration, leading to a highcr collision frequency between sulphur and oxygen
molecules. : ‘
17.5 Why a catalyst used in a reactlon is preferably taken in the powdered form?
- Anms. A catalyst used in a reaction is preferably taken in the powdered form because
powdered form increases the surface area, providing more active sites for the
reactant molecules to absorb and react, this increasing the reaction rate.

17.6 Why is the rate of a reaction often very fast at the begmmng of the reaction?
Ans. The rate of reaction is often very fast of the begmmng of th 5r£@ ause at the

start, the concentration of reactants is g ater rate of reactlon
and more chance of effective co
17.7 ‘Magnesium does no 3 temperature but it reacts very fast
~at high temper ‘ ng tense wlnte llght Explain. ‘
~ Anms. At room , magnesium atoms do not have enough energy to break their
‘bonds and start a reaction with the oxygen in the air. When magnesium is heated at
high tempcrature :
Activation Energy: . o | : ‘
The heat provides the ' starting energy" (activation energy) needed for the reaction
~ to begin. ‘ : '
Chemical reaction:
The magnesium starts to burn rapidly, reacting wnth oxygen to form magnesmm
~ oxide. :
Energy Release:
This reaction is very strong and releases a lot energy all at once, giving intense
white light.

17.8 What happens to the reactants af i W@“E ill during a

reaction? |
Ans. In a chemical reactio c amount of energy reactants must gain

to actually change into new. |
- Once th a% the top of that hill: - it
e  They reach a very unstable state where their original bonds are broken.

e  They immediately "slide down" the other side of the hill. As they do this atoms




rearrange themselves and form new bonds, and turned into @ﬁ@m
i

17.9 How does a catalyst lower the activation energ

alternative reaction pathway

' 17.10 Give any two featur ‘ ¢ catalytic action of an enzyme.
Ans. (i) High SW enzyme acts only on a particular substrate.

(ii) Reusability: The enzyme cannot consumed and can be used repeatedly.

| C. Constructed Response Questions

17.1 In what different ways you can increase the successful collisions between the
particles of the reactants? : S
Ans. To increase the rate of reaction, you must increase the number of effective
collisions. This can be achieved by:
e Increasing Concentration:
- Adding more reactant particles into the same volume increases the probability of
them: hitting each other.

e Increasing Temperatu re: - : @@K@
E}

This gives particles more kmetlc e erg ficreasing collision
frequency) and more im nt k f particles wili have encrgy
equal to or greater than t ene ;

e Increasing W ‘ .
~ For solid reactants, crushing them into a powder exposes more "inner" atoms to the

“other reactants, allowing more collisions to occur simultaneously.
e  Adding a catalyst:
This provides an alternative pathway with a lower activation energy, makmg it
"easier" for collisions to be successful.
~ 17.2 Give an example of a reaction which proceeds with the gain in mass.
Ans. A classic example is the combustion of Magncsium ribbon.
2 Mgs) + 0259 —— 2 MgOyg)
If a ribbon of magnesium is burnt in an open crucible, the mass of the product
(MgO) formed will be greater than the reactant (Mg). This increase m mass has
occurred due to the reaction of magnesium with oxygen pr
- 17.3 From whe're do molecules get energy te at j‘l‘ % State-r
~ Ans. Molecules primarily ga'B ner é. ar collisions. In any sample,
particles are moving at “ ; s When they collide, kinetic energy is
transferred ufe undergoes several high-energy collisions, it may
accumulate ugh energy to reach the activated complex state (the top of the
energy hill). :




171 Explam t

L - i - b, b APl .. o h. 4 -1

Endothermic Reaction: » . : |
In an endothermic reaction, this energy is absorbed from the surround n%s (heat)

Reaction Mixture:
In a reaction mixture, increasing thecext alrte ' g@es the thermal
energy that increases the ternal ¢ ; p s mole

17.4 How dees the presen %@ atalyst lowers the activation energy of the

followmg r

2 302 @+ 02 —> 28034

Ans. The vanadium (V) oxide (V70s) acts as a heterogeneous catalysts in the contact
process. It does not simply "push" the molecules; it provndes a new chemical
pathway cons:Stmg of two smaller steps: :

e  First, SO; reacts with V705 to form SO3 and a reduced catalyst (V204).

e  Then the V,04 reacts with O, to regenerate the original V; Os. _
Because each of these individual steps has a lower activation energy than the direct
collisions of SO; and O,, the overall reaction proceeds much faster.

17.5 Explain the catalytic action of an enzyme.

Ans. For answer See Q7 (Long Subjective Questions)

- 17.6 If you desire to stop a reaction going on at 60°C, wha @ﬁ“takc?

Ans. By lowering the temperature, system m he reaction rate

decreases or stops. %{X i

SRR R RO S OO £\ :

I D. Descriptlve Questions . '
NN :

ect of surface area on the rate of a raection.

Ans. For answer See Q6 (b)

17.2 Describe the main points of the eolllsmn theory ot‘ reaction rate
Ans. For answer See Q1

" 17.3 Discuss the following factors affecting the rate of a reaction:

(a) Effect of concentrations of the reactants.

(b) Effect of temperature at which a reaction is carried out

Ans. (a) For answer See Q4
(b) For answer See Q5
17.4 How does chemical kinetics play an |mportant role in the t‘ood \\i‘ ;£

Ans. For answer See Q9. : :
17.5 Write briefly about the role enmﬁ@@d as blolog|cal catalysts.

Ans. For answer See Q8 ®




