QUESTION BANK

CLASS 12™

CHEMISTRY
UNIT-3

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

fordar -

1. AP 9T H Tsh HYA(A) 3R T FRONR) fGar a2 B

2. 3MMYeRT Gl Ul T HEUENYdS TIRIVUT dHleh HET 3eI T AT T
A) AR REEAT T@ET §, 3R R, AFr TEr SITE=ar FIAr gl

B) A3 REAT TET § ofeheT R, AT TEY I S8t ATl

C) ATEY &, AfheT RTeIT B

D) A3Teld &, AfeheT R ALY &

Assertion (A): Increasing the concentration of reactants increases the rate of a reaction.

Reason (R): Higher concentration leads to more frequent collisions between reactant molecules.
FUT (A): 31TATHITRT HI Tigar g T fATHIT Fr T 5¢ AT B
HIROT (R): 3T Aigl & ATRTHIRT & T Tl hY HEIT ¢ ATcil g |

Assertion (A): A catalyst increases the rate of a chemical reaction.

Reason (R): A catalyst provides an alternative reaction pathway with lower activation energy.

FYUA (A): 3R THa TaafAS FfATFIT Hr T A Ferdarg|
RO (R): 3cIeh & AT FolT aTet dehTedeh T HeTed aidT g

Assertion (A): The rate of reaction increases with an increase in temperature.

Reason (R): Higher temperature increases the kinetic energy of molecules, leading to more effective
collisions.

HU (A): ATTHTT FgTet I 3FATHAT A a3 9 ST |
HROT (R): 3T ATIHTT & 3ULHT T ITTcToT St Fec 8§, Frad Taamelr ceret shl Hedm 96 STl ¢ |

Assertion (A): The half-life of a first-order reaction is independent of the initial concentration of

reactants.
Reason (R): In a first-order reaction, the rate depends only on the concentration of one reactant.

Y (A): TUH e 37TATHAT T TG Hror TRIFH Higell I AR 7T |
FRT (R): UH HIfe ATRTHIAT F T hadl Teh 31TA RIS &7 igdr I IR FdT 2

Assertion (A): A zero-order reaction has a constant rate that is independent of the concentration of
reactants.
Reason (R): In zero-order reactions, the rate law equation is rate = k[A]°, meaning rate = k.
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YT (A): e IS HTATHAT 1 2T FEIT gl & 3R TR THTen! T Algar I R LT AL |
ST (R): e I ITATHATIHT A G FHRIOT S = k[A]° BT &, TorHepT T g T =k

Assertion (A): Activation energy is always positive for any chemical reaction.
Reason (R): Activation energy is the minimum energy required to start a reaction.

FUA (A): frdT oft TETafAE ITRTRAT F T AfHI0T FST gHT STcAS giar 8|
RO (R): FIHAVT FiT T8 wGTcTdl Sl glcil & Sl JTHATHAT & el & TeTT 2T Il gl

Assertion (A): The Arrhenius equation explains the temperature dependence of reaction rates.

Reason (R): According to the Arrhenius equation, an increase in temperature decreases the rate
constant (k).

FUT (A): IR ATT TR0 31TRHAT 23T T argaETT W FIRAT o TOSe FAT R
RO (R): HRGTATH HHARIOT & HTHR, TIHT Feo § &I TR (k) Tea |

Assertion (A): In a chemical reaction, molecularity can never be zero or a fraction.

Reason (R): Molecularity refers to the number of reactant molecules involved in an elementary
reaction.

YT (A): Tt THRA AR TR THIT A TUTTAhAT 8l e AT RoiTcHeh g1 81 Hell|
HIROT (R): HTOTTAhRAT 38 TR Thaeh 3T ohr TT i ERMTel & S Trfdieh A fhar & smer ol €1

§glddcdlg 797 (Multiple-choice Questions) (01 Mark)

T 3fATRAT Fr 3iad a3 3R arcatfOre gx & Far 3R 8

(A) 3itEa gT fnddt fafse ga 37awre & foav g1t &, STafer arcatOe aX vah v gag ek gl
(B) 3T &X THT o TTY dG ol oTa! &, ol [he] ITc&T01eh & dGof dehdll g

(C) 3 e X hael HJfd HTAfHAT 3T R A BT B

(D) drceTOh X 31fAfFAT & 3ia & 3P N B

What is the difference between average and instantaneous rate of a reaction?

(A) Average rate is for a specific time interval, whereas instantaneous rate is at a particular moment.
(B) Average rate does not change over time, but instantaneous rate can vary.

(C) Average rate applies only to equilibrium reactions.

(D) Instantaneous rate is maximum at the end of the reaction.

2- fordT 3TRTHAT T T AT o I FAT Jadl 872

(A) FSHT 39 ST AT T T

(B) 3TUT3HT Y AT ST g STl B, Forady cendiat hY HTetT Sac B |
(C) FsaT TATHAT FI e A T ST Bl

(D) TITIHTST T THTE shelel HcJolel JTATHATHT R EIT & |

Why does the rate of a reaction increase with increasing temperature?
(A) Heat acts as a catalyst.
(B) Kinetic energy of molecules increases, leading to more collisions.
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(C) Heat changes the direction of the reaction.
(D) Temperature only affects equilibrium reactions.

T I sfRfRar & forw figw 1w sifRfsharcas gafieor & snfPasar iR wifc gae g o1«
(A) FaTY TROT THAT-UTATEr £ |

(B) 3TTRTHIAT Ueh Uehel TRUTH TicA &I &

(C) 3R ATATHAT H HET FAST AT & |

(D) JTRTEhAT ZFAULATEr B & |

For a gaseous reaction, molecularity and order are the same when:
(A) All steps are unimolecular.

(B) The reaction occurs in a single step.

(C) Catalyst does not participate in the reaction.

(D) The reaction is bimolecular.

sifRforar e FaT RTaT 82

(A) TR TRaT 7 FiEATT FHUTi $Hr T

(B) fordlT oIy T UX 3cuTE; St HigdT|

(C) & HHAIUT H HIGATIT 3 TTdTeh! T TN |
(D) 31fAToRaT &7 feem aRad= |

What does the order of a reaction indicate?

(A) The number of reacting species involved in the reaction.

(B) The concentration of the product at a particular time.

(C) The sum of the exponents of the concentration terms in the rate equation.
(D) The change in direction of the reaction.

[7RPad Sei¥lg 97 (One word/definite answer questions (01 Mark)

Jearrer ATATRAT X fopgerr ufafafaica AT 82 / What does instantaneous rate of reaction

represent?

AT Fife W@HWWﬁﬂTm%mﬂﬁ? / Does the rate of a zero-order reaction

depend on concentration?

ﬁmw@raﬁﬁ%mﬁmmﬁaaﬁm%‘? / In which type of reaction does a

catalyst increase the reaction rate?

srftafRar aﬁwﬁ%ﬁqu@ﬁmmwaﬂm# / On which principle is the

increase in reaction rate with temperature based?

TTRTHAT P ardesdr (Order) frderT AT 8T 82 / What is the sum of powers of concentration

terms in the rate law called?



6- fATHar HT 30gHar a1 g2ufdr %’?“ / "What does the molecularity of a reaction represent?

7- fafrar & fow smaegs oI H Foll I FIT gl SATAT 6?2 / What is the minimum energy required
for a reaction to occur called?

8- JTATHAT G ! THITAT e ATl HSH AGcaqUT STgLT Sheh shist HTE? / What is the most

significant external factor affecting reaction rate?

9- NfATHAT T eI FHIHIUT T FAT HET ATAT &2 / What is the equation that expresses reaction rate

called?

10- faAfwRar %mmmwmﬁﬁﬁm%‘? / Which theory explains the concept of

effective collisions in a reaction?

11- yﬁﬁwaﬁwﬁmmaﬁﬁa‘rﬁﬁ*m H Hee Ll %’? / What factor does the Arrhenius

equation help determine?

12- g e &y rfAfrar & aref-3afe (Half-life) WW%H@'W? / In which order reaction is

the half-life independent of concentration?

13- TRTRAT ﬁ'maﬂrq“ddd-l AT fopda BT{-Ichdl %’? / What is the minimum possible value of
molecularity of a reaction?

14- fATRar @rawﬁaﬁ%m&ﬁaﬁ%? / Why does the rate of reaction increase with

temperature rise?

15- Teh GYH-HIfe JfATHAT ﬁaqﬁ-aqé:ﬁvaﬂwwwsﬁm%? / What is the equation for the

half-life of a first-order reaction?

16- fAfRar aﬁrawmasqmwagmww%? / What is the main reason for the effect of
a catalyst on reaction rate?

17- JTATRAT & HfE 3R 3TOGehT & el Y@ AR FATE? / What is the major difference

between order and molecularity of a reaction?

18- TRTHAT ﬁaqsﬁé:éﬁaqmﬁawaﬁré:ﬁtrmﬁw T FATE? / What is the necessary

condition for an effective collision in a reaction?

19- mﬁwmmﬁqﬁ-wﬁwa%ﬁ%? / What is the pre-exponential factor in the

Arrhenius equation called?

3 o’y Fci¥lg go7 (Very short answer questions (02 Marks)
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forelt Tramarfeien JTfATHT S 2l HigdT & THITIT I §? Teh 3TYFT 3eTeX0T < |

How does concentration affect the rate of a chemical reaction? Give a suitable example.

Y ATIHT H G e HTATHAT T 1 T¢T Tehll §? IR TTad A0 & Hest H sarear Hi|

How does an increase in temperature enhance the reaction rate? Explain with reference to the
Arrhenius equation.

3R i 3uTEUfa HTRTHAT ST 1 Ha T I &2 fordlt fafrse 3grgor ganr Tase |

How does the presence of a catalyst affect the reaction rate? Explain with a specific example.

Y 3t forar i gfergor Far (Activation Energy) FIT &Il 872 Wﬁé’mmﬁ‘f?ﬁ
Tl g?

What is activation energy of a reaction? Can a reaction occur without any energy input?

T 31fRfRaT & fow AIfe (Order) 3R 3MOTTASAT (Molecularity) & FT 3R §7? 39geFd 3cTel gl
What is the difference between the order and molecularity of a reaction? Provide a suitable example.
ST Ife(Second order) 31TATHAT & Torw 1TRTHAT G FHTEHIUT (Rate Law) H& for@r ST 82 T
3CTEOTS |

How is the rate law written for a second-order reaction? Give an example.

HECETAGHIH (Collision Theory) & 3TeTHR 3T TShaT hT &X feheT shent T A il 82

According to the Collision Theory, what factors influence the rate of reaction?

37fATRAT T H 93TdT Thrar (Effective Collisions) @'Hﬁlﬂw@?ﬁ%?

What is the role of effective collisions in determining the reaction rate?
37¢1-31g(Half-life) 3T JTAUIROT T FHASTST| TUH Hife ITATHIT o TorT SHeRT 0T 3Hat Y ST
g?

Explain the concept of half-life. How is it calculated for a first-order reaction?

ERITQ]FJ—H#I’% (zero Order) 3TTRTHAT3 Fr &3 379 3TTRFRT I g dr X AR AT FA?

Why do zero-order reactions have a rate independent of reactant concentration?

e foralT 3rfATeRaT hr fafrse X fATdTes (Specific Rate Constant) AAE, Fﬁ:‘mﬁ'gﬁﬂéaﬁ
TR T strwefre

If the specific rate constant of a reaction is given, how can its unit be determined?

GFRIATT F3T (Activation Energy) 3R ATIATS & ST TEET T IRQTAIH THIGHIOT o GaRT TISE Y |

Explain the relationship between activation energy and temperature using the Arrhenius equation.



13- e ATYATS 10°C TGIAT AT, Tt JrTerehier TRTHATIN hT T eTarstar gaet &l g1 el 82
Why does the reaction rate approximately double when the temperature is increased by 10°C?

14- T TUH FIfe JTATHAT & forw, 3TATHAT e FT TR0 FH8 for@r A1 82 38 T 36801 dled
HHASATST |

For a first-order reaction, how is the rate equation written? Explain with an example.

15- Teh NG TiohaT H TTRTHAT &I ol TeTo & ToIT 3T ol T Hdl TohdT STl &7

How is a catalyst selected to increase the reaction rate in an industrial process?

16- 3fAfHRAT T 31k fafAse &3 ATdies & ST FAr Geu garg?

What is the relationship between reaction rate and specific rate constant?

17- afe et 3fRfonar fr gx 3iffiere A Hr Aigdr W AR A6 Fch, arsaehr Fife Frgee

If the reaction rate does not depend on the concentration of reactant A, what will be its order?

18- ¥ Ueh AT HTRTHAT Fr &3 FI gaTa de ol I TAT haT ST ThcT &2

How can the rate of a gaseous reaction be controlled by changing the pressure?

19- ThrdY 3TRTHAT T €T ATIHTA b TTYT &7 o YT ol HIT AT FRUT FATE?

What is the physical reason behind the increase in reaction rate with temperature?

g IarvIg F97 (Short answer questions (03 Marks)

1- w fAfRIr $irsitga sfAfrar R FuiRasi afe 10 A F 3f@ersHragariom @
0.2 MBI STdr g1

Determine the average rate of reaction if the concentration of reactant decreases from 1.0 M to 0.2
M in 10 minutes.

2- U fAfRad gag o, fohar 3rfafshar  frarcaiOie a3 0.05 M/s T8 315 | I7E 31TRSRS T IRIFH
HigdT 1.5 M &Y, AT 5 Yehs ST, SHRT ST ATl Higrell AT Y |

At a certain instant, the instantaneous rate of a reaction is found to be 0.05 M/s. If the initial
concentration of the reactant was 1.5 M, estimate its concentration after 5 seconds.

3- U IfATRAT  Frex ATds 2 x 1073 s 81 Ife IR Aigar 0.5 M g, df 200 Hhs a1¢ AW
31THPRS T Al AT |
For a reaction with rate constant 2 x 1072 s, if the initial concentration is 0.5 M, determine the
remaining concentration after 200 seconds.

a- e fondr gua hife 3iffshar & 3ruTg 50 @ehs g1, d 8T X fAadieh A Y|
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If the half-life of a first-order reaction is 50 seconds, determine its rate constant.
Tk HTRTRAT AT 37ETY 30 {hs T | AF YRR A 0.8 M &Y, A 90 Aehs T sTef €S Aerell AT
H

A reaction has a half-life of 30 seconds. If the initial concentration is 0.8 M, determine the remaining
concentration after 90 seconds.

gfe TR TATHAT 1 3BT (molecularity) 2 %magqﬁmmﬁafﬁﬁm FEIHEATE,
ar g@ehr eX gHTRT ford |

If a reaction has a molecularity of 2 and proceeds as a bimolecular reaction, write its rate equation.

Teh 3 rfAfoRaT T EX diere o) ek el & 31 Ig efdcia shife 1 3ifdifehar a1 3regeror
FIA &1 T TRIAS Aigar 1.0 M &Y 31K 50 ks H T 0.25 M & ST, aY & adies A1 i

A gas reaction follows second-order kinetics. If the initial concentration is 1.0 M and it decreases to
0.25 M in 50 seconds, determine the rate constant.

Tfe; fordT 3R T daraATe W f9Rar 3R o FHieoT garT & Jirelt &, df 10°C & 30°c deh
ATIHT S6Te WX &3 fadies ﬁﬁﬁ?ﬁaﬁ@?ﬁ? (Activation energy = 50 kJ/mol)

For a reaction following the Arrhenius equation, by how much will the rate constant increase if the

temperature is raised from 10°C to 30°C? (Activation energy = 50 kJ/mol)

T 3TfRTRAT & faferse eX fATdier 4 x 1074 s §1 AT URTHAS ATgar 0.6 M &1, dT 200 V3 91 S
ERIECIGICER]

For a reaction with a specific rate constant of 4 x 10™* s, if the initial concentration is 0.6 M,
determine the remaining concentration after 200 seconds.

Teh YA HIfE T AT & ToIv 314G 60 Aehs &1 120 Aehs & 16 THHR T IETRISC Higell
EIGETY

For a first-order reaction with a half-life of 60 seconds, determine the remaining reactant
concentration after 120 seconds.

T 3ieanfareh @ & veh qrara e 3ifATRAT i e Td drcaiiOren &3t Y Jorelr T 3TaRdh
BIcil 87 Ueh 3GT80T gl THSTSU |

Why is it important to compare the average and instantaneous rates of a chemical reaction in an

industrial plant? Explain with an example.

Teh BIATEY el shtall 7 &aT31l T FeTTaiercl Selel & [T diet-ahiet & e 3rfAThar e i
THTTAT Y Hehdl &2 TaEcel €9 & guTeT |

Which factors affecting the rate of reaction can be utilized by a pharmaceutical company to enhance
drug efficiency? Explain in detail.

Teh HTCIAIETS SSAITAITRIT TARTRITAT 3 3coReh T STIIT FAT fohAT SATAT &2 T§ I TelleT Soled hr
G&TT Sl vl I¢T HhdlT g2

Why is a catalyst used in an automobile engineering lab? How can it enhance gasoline engine
efficiency?
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Teh A Toieh T 7 dATIAT d6Te & ITRTRAT FHr eI Ha gfad gl 8?2 38 37Id 361807 @Rl
TS Y|

How does increasing temperature affect the rate of reaction in a chemical plant? Explain with a
suitable example.

Teh R H IHANAAT 3T o erT JgeFe gTar Tfohar & eTe 3R dTaHTeT 6 8{fHehT hl fageyor
Hifaw|

Analyze the role of pressure and temperature in the Haber process used in an ammonia production
factory.

S @ie 3cde A ATRAT T T do= & T it @ 3u fohv ST FHhd 872 39 3R 1 J=ATAh
e GaRT TS Y |

What measures can be taken to increase the rate of reaction in artificial fertilizer production? Justify
your answer scientifically.

e fordly gar & e Fir e AT &, Y sThT 3MeN-3rafer (Half-life) 8 TR T ST vl £2 T
3CTEX0T Higd TS A |

If the rate of decomposition of a drug is known, how can its half-life be determined? Explain with an
example.

Teoh R H Tl Il 3Afohar & forw 3700 e 3R shet o1 Ttk oT 2t HgcaquT 82 SHeT
TS 3cEe &3 TR hdl I3 &2

Why is it important to determine molecularity and order of a gaseous reaction in a factory? How does
it affect the production rate?

3ol T T GshdT # Terent TG ShT $1HehT hl STTEAT HITTT |

Explain the role of collision theory in the process of acid rain formation.

TSt & S 3ragesT & 3fAfRar e o FIRa Fa & Fia-ia § FRe gers aa &2
3GIgI0T Tfgd TTSC HY |

What factors help in controlling the reaction rate of biological decomposition of oxygen? Explain with
an example.

forel @reT 9ere & @I glet 1 & 1 AT tet o folT shist-anlet @ 3ure fhe ST dsha €2 38
sifafRar fr a3 & Ted 7 FHsIET|

What measures can be taken to control the rate of spoilage of food? Explain in terms of reaction rate.
Hied srarert it fEuter dgme & forw 3fRTHaT o T IraeRom &l 8 ofe] T ST HeheTl 82 387601
afgd aotaT |

How can the concept of reaction rate be applied to enhance the stability of cosmetics? Explain with an
example.

3iefareh Tt o el TR 3TTehaT o foTT SUZeraT 3coReh T T hal TohaT STTelT &2 SHehT
deATfereh TR FHSSV |

How is a suitable catalyst selected for a particular reaction at the industrial level? Explain the scientific
basis.

ARQTATE  FHIHIOT AN H dATTHTA 3R TRHAT a3 F T T GHST! H ohdl Heg Il 5?7 Teh
IUTATCHS 3ETgIUT ¢ |

How does the Arrhenius equation help industries understand the relationship between temperature
and reaction rate? Provide a numerical example.
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TR gar &1 TERAT & Torw 3Tehr 1THTRAT e TR ST H¥ ATIT STAT &2 SHHT SITgIReh 3917
ST A |

How is the reaction rate constant of a drug measured for its stability? Explain its practical application.
TREY TETROT (corrosion) maﬁwaﬂﬁ%ﬁlﬁwmﬁdld%la O eI & Ghar
&7 Ueh cITagTRe 3IeI0T ¢ |

How can knowledge of collision theory help in slowing down a corrosion process? Give a practical
example.

VEarert yeraf & faeest i e @l @Hstel 7 e AN A Hife Hr AfAfFar & v gHor
e HEIIh B 87

How do zero and first-order rate equations help in understanding the decay rate of radioactive
substances?

Wﬁﬁﬂﬁﬁ%ﬁm(compressed gases) P FEATAr g0 I@a 7 31fATRAr v i 3raurom
T FITHGd &7

What is the importance of the concept of reaction rate in maintaining the stability of compressed gases
used in industries?

HISTeT TepTel 3 ATTATST 3R AigdT 1 $1fHewT 1 31fRTHAT o & et 7 Frsmsv|

Explain the role of temperature and concentration in cooking food in terms of reaction rate.
WWMWW@WW%WW@%#WWWW@
HTRTRAT X & FAgyTd 1 3TART Fah quie Y|

What scientific measures can a multinational company take to enhance the stability of a product?
Explain using the principles of reaction rate.

&E ST g (Long answer questions (04 Marks)

Teh 31T H Tarfeies 3ifAfshar T irad aur arcatiore &1 ot A fd e 3maedss g1 3 glar
& &1 T 3 g7 ThdT 381801 GaRT §HSSU|

In an industrial process, controlling the average and instantaneous reaction rate is crucial. What is the

difference between the two? Explain with an example.

TRl STorRTersT T H STel T 3RS TN 1 HH Fel o forw Tl JTRTHAT AT T A Te=1 &
R TepR T AT 37911 ST Tehcir 87

In a water purification plant, what methods can be used to increase the rate of chemical reactions to
reduce water impurities?

3irwfert Fr gemaRiierdr aHAa W) AR AT § | 39 TesT 7 araane 3ifaRfrar e r ha
TeTTfad T &7 38 3e1e0T Afed Tase fIfST|

The effectiveness of medicines depends on temperature. How does temperature affect the rate of

reaction in this context? Explain with an example.

Teh GIeT FHEHIUT HRET F 3T T 3TN HA FRAT 1T 82 3R JifAfFar i ey 1 &6
TS AT §? SUFFT 3ETGROT |
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How is a catalyst used in a food processing plant? How does a catalyst affect the rate of reaction?
Provide a suitable example.

fRarar ?Ié' 3TTRTRAT F IOIARAT  (Molecularity) 3R 31fATsRaT Ife(Order) & s 37X TS
v FeY saragTRe 3TET0T 1 39T HY |

Differentiate between molecularity and order of a reaction with a practical example.

forelT T faes 39T # &3 f4T# (Rate Law) 3T T19T T TohdT ST 87 S Ueh SATAETIe 361601
& |1 TS AL |

Why is the rate law used in a chemical industry? Explain with a practical example.

Heee THeHid & ATUR W TASST & 41 Fo JTATHITE ST A9 TeT R 3110 diedr d i g1
Based on collision theory, explain why some reactions occur more rapidly at higher temperatures.
gTaRoi aR et & tarafaes 3ifAfmanst a3 o gwenfad i arel S S THSST|
Explain the factors affecting the rate of chemical reactions in environmental conditions.

Teh Sifdeh 31TRATHIT F ATIHTST T FeTa AT Agea ol §? 38 e Had  FHI0T GaRT ASTSU|

Why is the effect of temperature important in a biological reaction? Explain using the Arrhenius

equation.

Teh S & SiideTehtel &l FeTe o ToT 3T Tgercd FTRTHITHT I 2T I AT el 3Taegeh g
€1 58 W IR 3 gU fohdT SR 39rar o1 313 €|

Controlling the reaction rate in a battery is essential to extend its lifespan. Suggest a suitable measure

considering this aspect.
S 7 @rel T rATATeldr &1 eTe & T SieT-ahiet @ e Agcaul &2 38 TArITI ifAfsmar
& & ool H TISC Hl|

What factors are important to enhance the effectiveness of fertilizers in agriculture? Explain in the
context of reaction rate.

ffsrar T 3moTTaesrdr AR HIfe 3 FATH AT ga? [HaT 3eTeIuT garT Tuse FHIfav|
Why are molecularity and order of reaction not always the same? Explain with an example.

3eanres gishan3it # 3rfRTshar & faferse gT T&ieh (Specific Rate Constant) &1 &1 Aged g7 34
3ETERVT Aigd HHASTST

What is the significance of the specific rate constant in industrial processes? Explain with an example.

Tt eIy Trararforen 31TRATshaT o forT 31eify el (Half-Life) T T Hged 82 38 e AR 9UH
hIfe HTHATHAT & forw Tase HY |

What is the significance of half-life for a specific chemical reaction? Explain for zero and first-order

reactions.
TATaR T GHTAT3 T §f et | TTRTHAT &I T FAT AT &2 fhdT 3ETEI0T & AT THSTST|
How is the reaction rate significant in solving environmental problems? Explain with an example.

TSl STSIHIFHISS T AGHS A el el H THRTh JTTATHAT T T H8 T &1 Hehell 67 3H
IEEERETY

10
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How can the rate of chemical reactions help in reducing carbon dioxide from the atmosphere?
Analyze this concept.

Mt 9T H I Toleholel I &I ATIHATT § FIT TATTAT gl &2 39 THRATAS FAcuial & e av
TISET Y|

Why does the rate of gas escape from a soft drink depend on temperature? Explain based on

chemical principles.
2N ISR (Catalysts) & IUANIT  3cUTGHAT H8 T6dT &2 3 fardt fafRrse Traraferss ufshar
& ATETH § ASSU|

How do industrial catalysts improve productivity? Explain with reference to a specific chemical
process.

UeITore 2 (Petroleum Refining) 7 3TTRTSHAT &3 o TG ST HHSIST | TG 3cUTG, @'{I’Ulqm I
HY gHTfad FIATB?

Explain the effect of reaction rate in petroleum refining. How does it affect product quality?

TR FaT & AR STA-3198e (Solar-driven water splitting) T 3TTRTHIT & 3REHAIT gHaoT HI
T fehalT ST &2 S8 3GTg<0T Higel TISC & |

How is the Arrhenius equation applied in solar-driven water splitting reactions? Explain with an

example.

T 319 & fagesT e 298K UX 1.5 x 1072 mol L™ s~ ATH STy 1 Ife g 3rfdfhar  gua-shife
$r g 3 3T e BUTH 2.3 x 1072 57" &, A IRT A Figar Y 1071 HY |

The rate of decomposition of a gas is measured as 1.5 x 1073 mol L™ s7" at 298K. If the reaction is first-
order with a rate constant of 2.3 x 1072 s7, calculate the initial concentration.

Teh QrI-hIfE TATHAT & AT 3788-311(t1/2) 100 Vehs & | TTe TR IHH Higiell 0.5 mol L' &1,
fafrse 2 feeRies (k) AT |

For a zero-order reaction, the half-life (t1/2) is 100 seconds. If the initial concentration is 0.5 mol L™,
determine the specific rate constant (k).

e 3TTRTRAT T a1fa 2RI 310K 9T 2.5 x 102 577 3 330K UX 8.2 x 1073 s §| FTHAUT FaiT (Ea)
AT HYI (R = 8.314 ) mol~ K~

The rate constant of a reaction is 2.5 x 1073 s™ at 310K and 8.2 x 1073 s7" at 330K. Calculate the
activation energy (Ea). (R =8.314 ) mol™ K™)

afe T gfadig-sife afAfRar i aRfAs Figdr 0.1 mol L' § 31X 60 TS & &1¢ Ig 0.025 mol L™
B ST 8, ar sahr faflrse g fEeries (k) A1 Y|

If a second-order reaction has an initial concentration of 0.1 mol L™ and decreases to 0.025 mol L™
after 60 seconds, determine its specific rate constant (k).

e 31TRTRAT T 37T (molecularity) 2 § 31 3T T THOT X = k[A][B2 F TTH ST TS B
e IR FigaT [A] = 0.2 M 3T [B] = 0.1 M 8T T&UT & FEh k = 1.5 x 102 mol-2 L2 s &1, ar
IR AR T Y I0TAT i |

11



A reaction has a molecularity of 2 and its rate equation is given as rate = k[A][B]?. If the initial
concentrations are [A] = 0.2 M and [B] = 0.1 M, and the rate constant k= 1.5 x 1072 mol™2 L% s,
calculate the initial rate.

Case Study based questions

Case Study 1

In a chemical plant, the production efficiency depends on the reaction rate. A particular reaction follows the
first-order kinetics, and its half-life is found to be 20 minutes at 300K. The manager wants to optimize the
process by adjusting temperature and using catalysts.

Ueh TS HIT H, 3T T G&TdT JTRTHAT I a3 IR AR AT § | Th Ay 31T Tshar were spoT v
TTeTehT AT UTelel Yl &, 3R SEehT 378 300K TR 20 TRETE UTS 918 § | TFeitreh dTIHTT HATGISIT e 3R
SCUREhT T ST Fleh FhaT Y 3eTeh el LT BT 8 |

Question (JT)

1- What is the half-life of a first-order reaction at 300K?
300K X TUH sha JTTRThT Sl LT FA18?

2- How does the catalyst affect the rate of this reaction?
3R 3 ATATRAT T g Fr »d Tefad HIarg?

3- Using the Arrhenius equation, explain how increasing temperature will impact the reaction rate.

IREATE FHRIOT FT 3TN lch THASNST Tohb dATTHTT daTel & TR TohAT T a3 9T 741 I3 d
SECHE

Case Study 2

A pharmaceutical company is conducting an experiment to determine the effect of temperature on drug

decomposition. The decomposition follows zero-order kinetics, and the rate constant is given as 0.02 mol L™

min~" at 310K.
Teh BIHIEG[Cohol shifall Teh TATIT 3 TET & cllieh dTIHTET & GaT TECe I FeTa ol foreiTRe foham 51T deh|

HYEEe eI IMiciehl T Telel T &, X & [EUTeh 310K T 0.02 mol L' min™! f&AT I &

Question (H2aT)

1- What is the unit of rate constant for a zero-order reaction?
YI-HITE HTATHAT o ToTT X TEURTeh T Sohrs AT 572

2- How will an increase in temperature affect the drug decomposition rate?
AT H gEfer @ EdT & HTEC T &I I FIT FHTd I3T?

3- Derive the integrated rate equation for a zero-order reaction.
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YI-HIfe AT & T FATR AT e THRIT et FTTT

Case Study 3

A researcher is studying the effect of reactant concentration on reaction rate. In an experiment, doubling the
concentration of a reactant increased the reaction rate four times. The reaction is carried out at constant
temperature.

Uah eNehaT 3TRP R T Gigdr o FTRHAT T I THTT T 37¢TIT T TET & | Teh TA9T H, Tah 37TRHPRP
hT Fiercl T ST el & ITRTHIT e TR I[AT 96 15| ITATHAT FEUR AT I AT ST 8 |

Question (J2T)
1- Whatis the order of the reaction based on the given data?

T aTT ST & ImUR W IfAfRaT AT RA FATE?
2-  Why does increasing the concentration affect the rate of reaction?
31fHARF T TigdT dalel & FTRTHIAT T I FATIHIT IS 8 ?

3- Explain the concept of molecularity and how it differs from order of reaction.

3TTOaehdr  (molecularity) 3T 3TTYRUTT ST THSSU 3R 54 TR THAT et F 37ereT HIfST|

13



