
UNIT – IV 

(Chemical Kinetics) 
jlk;fud cyxfrdh 
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vfHkfØ;k dk osx &  
1- rki c<+us ij c<+rk gS 
2- rki c<+us ij de gksrk gS 
3- rki ij fuHkZj djrk gS 
4- lkUnzrk ij fuHkZj ugha djrk gS 

 

 

 

Rate of a reaction  
1. Increases with increases in temperature 

2. Decreases with increase in temperature 

3. Depends on temperature  

4. Does not depend on concentration  
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vfHkfØ;k dk osx fLFkjkad fuHkZj djrk gS %& 
1- rki ij 
2- nzO;eku ij 
3- Hkkj ij  
4- mRizsjd ij  

 

 

 

Rate constant of a reaction depends on  

1. Temperature 

2. Mass  

3. Weight  

4. Catalyst 
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vfHkfØ;k osx dh bdkbZ gS %& 
1- eksy izfr yhVj 
2- eksy izfr lsds.M 
3- eksy izfr yhVj izfr lsds.M 
4- eksy izfr yhVj izfr lsds.M 

 

 

 

Unit of rate of reaction is  
1. Mole per litre 

2. Mole per second  

3. Mole per litre per second  

4. Mole per litre 
2
 per second  
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vfHkfØ;k 2NO+O2                2NO2 esa ;fn ik= dk vk;ru nksxquk dj fn;k 
tk; rks vfHkfØ;k dk osx & 

1- izk0 osx dk ,d pkSFkkbZ gks tk;sxk 
2- izk0 osx dk vkBok¡ Hkkx gks tk;sxk 
3- izk0 osx dk pkj xq.kk gks tk;sxk 
4- izk0 osx dk vkB xq.k gks tk;sxk 

 

 
 

If the volume of the vessel is doubled for the reaction 

2NO+O2                2NO2 the rate of reaction  
 



1. Will become one fourth of the initial rate  

2. Will become one eight of the initial rate  

3. Will become fourth ones the initial  

4. Will become to eight times the initial rate  

5  fuEu esa ls dkSu lk vkys[k 'kwU; dksfV dh vfHkfØ;k iznf’kZr djsxk %&  

 

 

 

1- 

osx 

 

    lkUnzrk 

2- 

osx 

 

   lkUnzrk 

3- 

osx 

  

    lkUnzrk 

4- buesa ls 

dkbZ ugha 

  

 

  Which of the following graph represents zero order reaction.   

 

 

1- 

Rate 

 
     

  Concentration 

 

2- 

Rate 

 

   
Concentration 

3- 

Rate 

  

    
Concentration 

4- None of these  
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jsfM;ks/kehZ fo?kVu dh vfHkfØ;k gS %& 
1- izFke dksfV dh  
2- f}rh; dksfV dh 
3- r`rh; dksfV dh 
4- 'kwU; dksfV dh 

 

 

 

The order of radioactive disintegration is  

1. First order  

2. Second order  

3. Third order  

4. Zero order  

 

7 

 

,d izFke dksfV dh vfHkfØ;k dk v)Z vk;qdky 15 feuV gSA 30 feuV esa fdruh 
vfHkfØ;k iw.kZ gksxh %& 
 

1- 75 % 

2- 80 % 

3- 95 % 

4.   100 % 

 

 

 

Half life period of a first order reaction is 15 min. How much of the reaction 

will be complete in 30 min. 

1- 75 % 

2- 80 % 

3- 95 % 

4.   100 % 

 

 



8  dkSu lk vkjgsfu;l lehdj.k gS %&  

 
 

dlnk  = Ea 

dt         RT 

dlnk  = Ea 

dt         RT
2
 

dlnk  = Ea 

dt         RT
2
 

dlnk  = Ea 

dt         RT 
 

 

  Which of the following represents Arrhenius equation.   

 
 

dlnk  = Ea 

dt         RT 

dlnk  = Ea 

dt         RT
2 

dlnk  = Ea 

dt         RT
2 

dlnk  = Ea 

dt         RT 
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rki c<+us ij vfHkfØ;k nj esa vR;f/kd of̀) dk dkj.k gS %& 
1- Vddjksa dh dqy lq[;k esa o`f) 
2- lfØf;r v.kqvksa dh la[;k esa o`f) 
3- lfØ;.k ÅtkZ dk ¿kVuk  
4- vkSlr eqDr iFk dk NksVk gksuk 

 

 

 

Excessive increase in rate of reaction on increase in temperature is due to  

1. Increase in total number of collision 

2. Increase in number of activated molecules  

3. Decrease in activation energy  

4. Decrease in length of mean tree path  

 

  Very Short Answer Question (1 Marks)  

1  vfreUn vfHkfØ;k;sa D;k gS \  

  What are very show reactions.   

2  vfHkfØ;k ds osx ij rki dk D;k izHkko iM+rk gSA   

  What is the effect of temperature on rate of reaction.  

3  'kwU; dksfV dh vfHkfØ;k dk ,d mnkgj.k nsaA   

  Give an example of zero order reaction.   

4  {k/e izFke dksfV dh vfHkfØ;k dk ,d mnkgj.k nsaA   

  Give an example of first order reaction.  

5  f}rh; dksfV ds fy, osx fLFkjkWd dk ek=d fy[ksaA   

  Write down the unit of rate constant for a second order reaction.  

6  izFke dksfV dh vfHkfØ;k ds fy, v)Z vk;qdky dk lw= fy[ksaA  

  Write down the formula for half life period of a first order reaction.  

7  vfHkfØ;k X          Y ’kwU; dksfV dh gSA blds osx lehdj.k dks fy[ksaA   

  
The reaction X         Y is a zero order reaction. Write down the rate equation 

for it. 
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fdlh Hkh vfHkfØ;k esa nsgyh ÅtkZ rFkk lfØ;.k ÅtkZ esa fdldk eku vf/kd gksrk 

gSA  
 



  
For a chemical reaction which has higher value : thresh hold energy or 

activation energy.  
 

9  vfHkdkjdksa ds chp gksusokyh VDdjksa tks mRikn cukrh gSa D;k dgykrh gSaA   

  What is the name of the collision, which leads to formation of product.  

10  ckWYVeSu fLFkjkad dk eku D;k gSA   

  What is the value of Boltzman constant.  

   Short Answer Question (2 Marks)  

1  nj fu;e D;k gS fy[ksa\  

  What is a rate law ?   

2  vfHkfØ;k dh dksfV ls D;k le>rs gSa \ mnkgj.k nsaA   

  What do you understand by order of reaction ? Give example.  

3  jklk;fud vfHkfØ;k dks izHkkfor djusa okys dkjdksa dk fy[ksaA   

  Write down the factors which affect a chemical reaction.   

4  vfHkfØ;k dh vkf.odrk D;k gS \ mnkgj.k ds lkFk o.kZu djsaA   

  What is molecularity of a reaction ? Describe with example.  

5  tfVy vfHkfØ;k,¡ D;k gS \ mnkgj.k lfgr fy[ksaA   

  What is a complex reaction ? Describe with example.  

6  'kwU; dksfV dh vfHkfØ;k dh v)Z vk;q Kkr djsaA   

  Find out the half life period of a zero order reaction.  

7  vfHkfØ;k a A          b B+C  ds osx dks O;Dr djus fy, lw= fy[ksaA   

  
Write down the formula for the rate of the reaction 

               a A          b B+C   
 

8  vfHkfØ;k ds osx rFkk osx fLFkjkad esa vUrj crk,¡A   

  Write down the difference between rate of a reaction and rate constant.  

9  fdlh vfHkfØ;k dh lfØ;.k ÅtkZ ls D;k vfHkizk; gSA   

  What do you understand by activation energy of a reaction ?   

10 

 
fdlh izFke dksfV dh vfHkfØ;k dk nj fLFkjkad 2 Min gks rks mldh v)Z vk;q 

Kkr djsaA  
 

  
The rate constant of a first order reaction is 2 min. Find out its half life 

period.  
 

11  izkFkfed vkSj tfVy vfHkfØ;k,¡ D;k gksrh gS \ le>k;saA   



  What are primary and complex reactions ? Explain.  
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vfHkfØ;k A + H2O              B ds fy,] osx (A) gS bldh  

1- vf.odrk 2- dksfV dk fu/kkZfj.k djsaA  
 

  
For the reaction A + H2O              B  rate is (A). Find out its 1. Molecularity 

2. Order of reaction.  
 

13  vfHkfØ;k dh vkSlr nj D;k gS \ bldk fu/kkZj.k dSls fd;k tkrk gS  

  What is average rate of reaction ? How it determined.   

14  rki dk osx fLFkjkad ij D;k izHkko iM+rk gSA   

  What is the effect of temperature on rate constant ?  
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,d vfHkfØ;k A+B           mRikn ds fy, osx fu;e r=k [A]

½
 [B]

2
 gS rks vfHkfØ;k 

dh dksfV D;k gS \ 
 

 
 

For a reaction A+B           Product the rate of law is r=k [A]
½
 [B]

2
 What is 

the order of reaction.  
 

   Short Answer Question (3 Marks)  

1  fofHkUu dksfV ds vfHkfØ;k ds osx rFkk vfHkdkjd dh lkUnzrk ds chp vkys[k [khaps  

 
 

Write down the relation between concentration of reaction and different 

order of reactions.  
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rki esa 293K ls 313K rd o`f) djus ij fdlh vfHkfØ;k dk osx pkj xq.kk gks 

tkrk gSA bl vfHkfØ;k ds fy, lfØ;.k ÅtkZ dh x.kuk djsaA  
 

 
 

The rate of a reaction increases four times when temperature is increased 

from 293 K to 313 K. Find out the activation energy for this reaction.  
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,d vfHkfØ;k ds fy, lfØ;.k ÅtkZ dk eku 'kwU; gSA ;fn 280K ij nj fLFkjkad 

dk eku 1.6 × 10 
-6

 gks rks 300 K  ij nj fLFkjkad ds eku dh x.kuk djsaA  
 

 
 

Activation energy for a reaction is zero. If the rate constant is 1.6 × 10 
-6

 at 

280 K, Find out the rate constant at 300 K.  
 

4  fdlh vfHkfØ;k dh lfØ;.k ÅtkZ vkSj nsgyh ÅtkZ esa vUrj fy[ksaA   

 
 

Write down the difference between Activation Energy and Threshold 

Energy of a reaction.  
 

5  vfHkfØ;k dh dksfV rFkk vf.kodrk esa vUrj Li"V djsaA   

 
 

Discuss the difference molecularit and order of a reaction.  
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vfHkfØ;k 2 NO2 + F2                 2 NO2 F dk osx lehdj.k fuEu gS r = K [NO2] 

[F2] bu fØ;k fof/k dh fØ;k fofHkUu inksa esa nhft,A   
 

 
 

The rate equation for the reaction 2 NO2 + F2         2 NO2 F  is r = K [NO2] [F2] 

Describe this reaction in different steps.  
 

7  rkR{kf.kd osx ls D;k le>rs gSa \ mnkgj.k nsdj Li"V djsaA   

  What do you understand by instantaneous rate ? Give examples.   

8  vfHkfØ;k ds VDdj fl)kUr dk o.kZu djsaA   

  Describe the collision theory of reaction.   

9  v)Z vk;q dh lgk;rk ls vfHkfØ;kvksa ds dksfV dk fu/kkZj.k dSls fd;k tkrk gS  

  How do you determine the order of reaction with the help of half life period ?   
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IySfVue dh lrg ij NH3 dk vi?kVu 'kwU; dksfV dh vfHkfØ;k gSA N2 ,oa H2 ds 

mRiknu dh nj D;k gksxh tcfd K dk eku 2.5 × 10
-4  

mol L
-1

 S
-1 gksA   

 

 
 

Decomposition of NH3 at Pt surface is a zero order reaction. What will be 

the rate of production of N2 and H2 if K = 2.5 × 10
-4  

mol L
-1

 S
-1
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n’kkZ, fd izFke dksfV dh vfHkfØ;k esa 99% vfHkfØ;k iw.kZ gksus esa yxk le; 90% 

vfHkfØ;k iw.kZ gksus esa yxusokys le; ls nqxquk gksrk gSA  
 

 
 

Show that the time required for completion of 99% of reaction is double the 

time taken for completion of 90% of the reaction.  
 

12  mRizsjd D;k gS \ mnkgj.k nsdj le>k;sa  

  What are Catalysts ? Describe with examples.   
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fdlh jsfM;ks lfØ; inkFkZ dk v)Z vk;q dky D;k gksrk gS \ fdlh jsfM;ks lfØ; 
inkFkZ dk v)Z vk;q dky 10 feuV gS rks jsfM;ks lfØ; inkFkZ dk {k; fLFkjkad 
Kkr djsaA  
 

 

 
 

What is the half life period of a radioactive substance ? If the half life 

period of a radioactive substance is 10 min. What is the value of its olis 

integration constant.  
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vfHkfØ;k 2A                mRiku esa A dh lkUnzrk 10 feuV esa 0-5 eksy izar yhVj ls 
?kVdj 0-4 eksy izfr yhVj gks tkrh gS bl nkSjku vfHkfØ;k dh nj dh x.kuk 
djsaA  

 

 
 

In the reaction 2A            Product the concentration of A decreases from 0.5 

mol to 0.4 mol per litre in 10 min. Find out the rate of reaction during this 

period.  
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,d izFke dksfV dh vfHkfØ;k 60 feuV esa 40 % iw.kZ gksrh gS] rks vfHkfØ;k dh 
60%  iw.kZ gksus esa fduk le; yxsxkA  
Log 2 = 0.3010    log 3 = 0.4771 

 



 
 

If a first order reaction is 40% complete in 60 min. how much time required 

for completion of 60% of the reaction.  
                    Log 2 = 0.3010    log 3 = 0.4771 

 

  Long Answer Question (5 Marks)  

1  izFke dksfV ds nj fLFkjkad dk O;atd izkIr djsa] ,oa mlds v)Z vk;q x.kuk djsaA   

 
 

Derive the expression for the rate constant of a first order reaction and 

calculate its half life period. 
 

2  vgZsfu;l lehdj.k D;k gSA bldk O;atd izkIr djsaA   

  What is Arrhenious equation ? Derive an expression for it.   
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(a) 'kwU; dksfV ds vfHkfØ;k ds fy, O;atd izkIr djsaA  

(b) lfØ;.k ÅtkZ ij mRizsjd dk d;k izHkko iM+rk gSA  
 

 
 

(a) Derive an expression for zero order reaction. 

(b) What is the effect of Catalyst on activation energy. 
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,d jklk;fud vfHkfØ;k esa lkUnz;rk ,oa le; ds e/; [khapk x;k xzkQ fuEu 

izdkj gS %& 

xzkQ dh enn ls fuEu mÙkj nsa %& 

 

                                                                                                     t (S) 

 

 a bl vfHkfØ;k dh dksfV D;k gS \  

 b nj fLFkjkad K dk ek=d D;k gksxk \  

 c K rFkk t
1/2 ds e/; lEcU/k crkvksaA    

 d mijksDr fn;s x;s xzkQ esa <ky D;k iznf’kZr djrk gS  

 e Log [R]0/[R] rFkk le; t ds e/; xzkQ [khapsA   

 

 

The following graph represents the relation between concentration and time 

of a reaction.  

 

                                                                           [A] 

 

 

 
                                                                                                     t (S) 

Answer the following questions with the help of a graph. 

 

 a What is the order of this reaction.  

 b What is the value of rate constant K.   

 c Write down the relationship between t 
½
 and K.  

[A] 



 d What does slope represent in the above graph.   

 e Draw a graph between Log [R]0/[R] and time t.  
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,d izFke dksfV dh vfHkfØ;k 20 feuV esa 50% iw.kZ gksrh gSA 75% iw.kZ gksus esa ;g 
fdruk le; ysxhA  
                    Log2 = 0.3010 ; Log4 = 0.6021  

 

 

 

A first order reaction takes 20 min. For completion of 50% . How much 

time Hill be required for completion of 75% of the reaction. 
              Log2 = 0.3010 ; Log4 = 0.6021 
 

 

 


