
2. The rate of a reaction that not involve gases is not dependent on [CPMT 1988; AFMC 1995] 
 (a) Pressure (b) Temperature 

 (c) Concentration (d) Catalyst 

3. The rate at which a substance reacts depends on its 

[MP PMT 1987; BHU 1999; KCET 2005] 
 (a) Atomic weight  (b) Equivalent weight 

 (c) Molecular weight (d) Active mass 

4. The rate law for the reaction 

 (a) Doubled on doubling the concentration of sodium hydroxide 

 (b) Halved on reducing the concentration of alkyl halide to one half 

 (c) Decreased on increasing the temperature of the reaction 

 (d) Unaffected by increasing the temperature of the reaction 

5. If doubling the concentration of a reactant `A' increases the rate 4 
times and tripling the concentration of `A' increases the rate 9 
times, the rate is proportional to [AIIMS 1991] 

 (a) Concentration of `A' 

 (b) Square of concentration of `A' 

 (c) Under root of the  concentration of `A' 

 (d) Cube of concentration of `A' 

6. The rate of chemical reaction at constant temperature is 
proportional to 

 (a) The amount of products formed 

 (b) The product of masses of the reactants 

 (c) The product of the molar concentration of the reactants 

 (d) The mean free path of the reaction 

7. The concentration of a reactant decreases from 0.2 M to 0.1 M in 10 
minutes. The rate of the reaction is 

 (c) 0.01 mol

8. When a reaction is progressing  

 (a) The rate of the reaction goes on increasing 

 (b) The concentration of the products goes on decreasing 

 (c) The concentration of the reactants goes on decreasing 

 (d) The reaction rate always remains constant 

 

 13 min dm   13 min dm   (d) 1 mol

 (a) 0.01 M (b) 210   

 NaClROHaqNaOHRCl  )(  is given by Rate 

][1 RClK . The rate of the reaction will be [IIT 1988] 

 

 

 

 

 
Rate of a reaction 

 

1. The rate of a chemical reaction 

 [MP PMT 1973; CPMT 1982] 
 (a) Increases as the reaction proceeds 

 (b) Decreases as the reaction proceeds 

 (c) May increase or decrease during the reaction 

 (d) Remains constant as the reaction proceeds 
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9. In a catalytic conversion of 2N  to 3NH  by Haber's process, the 

rate of reaction was expressed as change in the concentration of 

ammonia per time is 1131040  slitremol . If there are no side 

reaction, the rate of the reaction as expressed in terms of hydrogen 

is     (in mol 11  slitre )  

 (a) 31060    (b) 31020    

 (c) 1.200 (d) 3103.10   

10. If the concentration of the reactants is increased, the rate of reaction 
   [MP PMT 1989] 

 (a) Remains unaffected (b) Increases 

 (c) Decreases (d) May increase or decrease 

11. Time required for completion of ionic reactions in comparison to 
molecular reactions is  

 (a) Maximum (b) Minimum 

 (c) Equal (d) None 

12. For reaction  BA2  products, the active mass of B is kept 
constant and that of A is doubled. The rate of reaction will then    [MP PET 1993] 

 (a) Increase 2 times (b) Increase 4 times 

 (c) Decrease 2 times (d) Decrease 4 times 

13. In a reaction BABA 22  ,  the reactant A will disappear at 

[MP PET 1993] 

 (a) Half the rate that B will decrease 

 (b) The same rate that B will decrease 

 (c) Twice the rate that B will decrease 

 (d) The same rate that BA2  will form 

14. The rate of a gaseous reaction is given by the expression ][][ BAK . 

If the volume of the reaction vessel is suddenly reduced to 1/4th of 
the initial volume, the reaction rate relating to original rate will be[Roorkee 1992] 

 (a) 1/10 (b) 1/8 

 (c) 8 (d) 16 

15. A catalyst increases the rate of reaction because it  

[EAMCET 1992] 

 (a) Increases the activation energy 

 (b) Decreases the energy barrier for reaction 

 (c) Decreases the collision diameter 

 (d) Increases the temperature coefficient 

16. For the reaction )(2)(3)( 322 gNHgHgN   under certain 

conditions of temperature and partial pressure of the reactants, the 

rate of formation of 3NH  is 1001.0 hkg . The rate of conversion 

of 2H  under the same conditions is 

[IIT 1994] 

 (a) hrkg /1082.1 4   (b) hrkg /0015.0   

 (c) hrkg /1052.1 4   (d) hrkg /1082.1 14   

17. In the reaction BABA 22  , if the concentration of A  is 

doubled and of B  is halved, then the rate of the reaction will  [MP PET 1994; CBSE PMT 2000] 

 (a) Increase by four times (b) Decrease by two times 

 (c) Increase by two times (d) Remain the same 

18. The term 









dt

dc
 in a rate equation refers to the  

[MP PMT 1996] 

 (a) Concentration of the reactant 

 (b) Decrease in concentration of the reactant with time 

 (c) Increase in concentration of the reactant with time 

 (d) Velocity constant of the reaction 

19. The rate of a reaction depends upon the   [Pb. PMT 1999] 

(a) Volume  

(b) Force 

(c) Pressure 

(d) Concentration of reactant 

20. For a given reaction DCBA 3  the rate of reaction can be 
represented by [DCE 2000] 

(a) 
dt

Dd

dt

Cd

dt

Bd

dt

Ad ][][][][

3

1 






  

(b) nm BAK
dt

Cd

dt

Ad
][][

][][

3

1
  

(c) mn BAK
dt

Cd

dt

Ad
][][

][][

3

1



  

(d) None of these 

21. For the reaction 322 23 NHHN    

if ,102
][ 1143 




slmol

t

NH
 the value of 

t

H



 ][ 2  would be 

   [MP PMT 2000] 

(a) 114101  slmol  (b) 114103  slmol  

(c) 114104  slmol  (d) 114106  slmol  

22. A gaseous hypothetical chemical equation A2 ⇌ CB 4 is carried 
out in a closed vessel. The concentration of B is found to increase by 

13105  lmol  in 10 second. The rate of appearance of B is [AFMC 2001] 

(a) 114105  seclmol  (b) 115105  seclmol  

(c) 115 sec106  lmol  (d) 114 sec104  lmol  

23. The rate of a chemical reaction depends upon   
[AFMC 2002] 

(a) Time (b) Pressure 

(c) Concentration (d) All of these 

24. The rate of disappearance of 2SO  in the reaction 322 22 SOOSO   

is secg /1028.1 3  then the rate of formation of 3SO  is    [JIPMER 2002] 

(a) secg /1064.0 3  (b) secg /1080.0 3  

(c) secg /1028.1 3  (d) secg /1060.1 3  

25. When the concentration of A in the reaction BA  ⇌ AB  is 
doubled, the rate of reaction will be  [MP PMT 2002] 

(a) Doubled (b) Decreased by half 

(c) Unchanged  (d) Increased by four times 

26. The velocity of the chemical reaction doubles every Co10  rise of 

temperature. If the temperature is raised by Co50 , the velocity of 
the reaction increases to about 

 (a) 32 times (b) 16 times 

(c) 20 times (d) 50 times 

27. An increase in temperature by Co10 , generally increases the rate 
of a reaction by 

 (a) 2 times (b) 10 times 

(c) 9 times (d) 100 times 

28. The temperature coefficient for reaction in which food deteriorates 

is 2. Then food deteriorates ...... times as rapidly at Co25  as it 

does at Co5   

 (a) Two (b) Four 

 (c) Six (d) Twenty 

29. The rate of a reaction is doubled for every o10  rise in temperature. 
The increase in reaction rate as a result of temperature rise from 

o10  to o100  is 
[KCET 1993; Kerala PET 2002; MP PET 2003] 
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 (a) 112 (b) 512 

(c) 400 (d) 614 

30. A catalyst increases the rate of a chemical reaction by 
[MNR 1988; CPMT 1999; Pb. PMT 2000] 

 (a) Increasing the activation energy  

 (b) Decreasing the activation energy 

 (c) Reacting with reactants 

 (d) Reacting with products 

31. Velocity constant of a reaction at 290 K was found to  be 
3102.3  . At 310 K it will be about [KCET 1989, 91] 

 (a) 21028.1   (b) 3106.9    

 (c) 3104.6    (d) 4102.3   

32. The temperature coefficient of a reaction is 

 (a) Specific reaction rate at Co25   

 (b) Rate of the reaction at Co100   

 (c) Ratio of the rate constants at temperatures Co35  and 

Co25   

 (d) Ratio of the rate constants at two temperatures differing by 

Co1  

33. The main function of a catalyst in speeding up a reaction is 

 (a) To increase the rate of the forward reaction 

 (b) To change the reaction path so as to decrease the energy of 
activation for the reaction 

 (c) To reduce the temperature at which the reaction can occur 

 (d) To increase the energy of the molecules of the reactants 

34. The rate of a reaction [CPMT 1973] 

 (a) Increases with increase in temperature  

 (b) Decreases with increase in temperature  

 (c) Does not depend on temperature 

 (d) Does not depend on concentration 

35. Which of the following statements is false in relation to enzyme   [MP PMT 2003] 

(a) pH affects their functioning 

(b) Temperature affects their functioning 

(c) They always increase activation energy 

(d) Their reactions are specific 

36. A reaction is catalysed by  ‘X ’. Here ‘X ’  [MP PMT 2003] 

(a) Decreases the rate constant of reaction 

(b) Does not affect the equilibrium constant of reaction  

(c) Decreases the enthalpy of reaction  

(d) Decreases the activation energy 

37. Which reaction characteristics are changing by the addition of a 
catalyst to a reaction at constant temperature  

(i) Activation energy  (ii) Equilibrium constant 

(iii) Reaction entropy  (iv) Reaction enthalpy 

[DCE 2003] 

(a) (i) Only (b) (iii) only 

 (c) (i) and I(ii) only (d) All of these 

38. The velocity constant of a reaction at 290 K was found to be 
3102.3  . At 300 K it will be [MP PMT 2004] 

(a) 21028.1   (b) 3104.6   

 (c) 3106.9   (d) 4102.3   

39. In which of the following cases, does the reaction go farthest to 
completion   [UPSEAT 2001] 

(a) 310K  (b) 210K  

 (c) 10K  (d) 1K  

40. Rate of reaction   [Pb. CET 2004] 

(a) Decreases with increase in temperature 

(b) Increases with increase in temperature 

(c) May increase or decrease with increase in temperature   

(d) Does not depend on temperature 

41. For the reaction )(2)(2)(52 42 ggg ONOON  , if concentration of 

2NO  in 100 seconds is increased by m3102.5  . Then rate of 

reaction will be 

[Kerala CET  2005] 

(a) 15103.1  ms  (b) 14105  ms  

(c) 14106.7  ms  (d) 13102  ms  

(e) 15105.2  ms  

42. A first order reaction complete its 10% in 20 minutes then time 
required to complete its 19% is [Kerala CET  2005] 

(a) 30 minutes (b) 40 minutes 

(c) 50 minutes (d) 38 minutes 

(e) 45 minutes 
 

 

Rate law and Rate constant  
 

1. Which of these does not influence the rate of reaction 

[KCET 2005] 

 (a) Nature of the reactants 

 (b) Concentration of the reactants 

 (c) Temperature of the reaction 

 (d) Molecularity of the reaction 

2. The rate law for reaction DCBA 22   will be 

 (a) Rate ][][ BAK   (b)  Rate ]2[][ BAK   

 (c) Rate 2][][ BAK  (d) Rate 
2

2

]][[

]][[

BA

DC
K  

3. In the reaction 2252 42 ONOON  , initial pressure is 

atm500  and rate constant K  is 15 sec1038.3  . After 10 

minutes the final pressure of 52ON  is    [Orissa JEE 2005] 

 (a) 490 atm (b) 250 atm 

 (c) 480 atm (d) 420 atm 

4. The rate law for the reaction 

 Sucrose + Water  
 ][H

 Glucose + Fructose is given by 

 (a) Rate K  [sucrose] [water] 

 (b) Rate K  [sucrose] [water] 0  

 (c) Rate K  [sucrose] 0 [water] 

 (d) Rate K  [sucrose] 2/1  [water] 2/1  

5. DCBA  2 . If 114105
][  slmol

dt

Ad
1, then 

dt

Bd ][
  is    [DPMT  2005] 

 (a) 114105.2  slmol  (b) 114100.5  slmol  

 (c) 113105.2  slmol  (d) 113100.1  slmol  

6. The data for the reaction CBA   is [CBSE PMT 1994] 

Exp. 
0][A  0][B  Initial rate 

(1) 0.012 0.035 0.10 

(2) 0.024 0.070 0.80 

(3) 0.024 0.035 0.10 
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(4) 0.012 0.070 0.80 
 

 The rate law corresponds to the above data is 

 (a) Rate 3][Bk   (b) Rate 4][Bk   

 (c) Rate 3][][ BAk   (d) Rate 22 ][][ BAk  

7. The experimental data for the reaction ABBA 22 2   is 

[CBSE PMT 1997] 

Exp. 
0][A  0][B  Rate (mole 1s ) 

(1) 0.50 0.50 4106.1   

(2) 0.50 1.00 4102.3   

(3) 1.00 1.00 4102.3   
 

 The rate equation for the above data is 

 (a) Rate ][ 2Bk   (b) Rate 2
2 ][Bk   

 (c) Rate 22 ][][ BAk   (d) Rate ][][ 2 BAk  

8. The reaction )()(2 2 gOgNO  ⇌ )(2 2 gNO is of first order. If 

volume of reaction vessel is reduced to 1/3, the rate of reaction 
would be   [MP PMT 2001] 

(a) 1/3 times (b) 2/3 times 

(c) 3 times (d) 6 times 

9. For a reaction  BA2 Products, doubling the initial 
concentration of both the reactants increases the rate by a factor of 
8, and doubling the concentration of B alone doubles the rate. The 
rate law for the reaction is   

[MP PET 2001] 

(a) 2]][[ BAk  (b) ][][ 2 BAk  

(c) ]][[ BAk  (d) 22 ][][ BAk  

10. For a reactions  BA product, it was found that rate of reaction 
increases four times if concentration of ‘A’ is doubled, but the rate 
of reaction remains unaffected. If concentration of ‘B’ is doubled. 
Hence, the rate law for the reaction is   [MP PET/PMT 1998; MP PMT 2003] 

(a) ]][[rate BAk  (b) 2][rate Ak  

(c) 12 ][][rate BAk  (d) 22 ][][rate BAk  

11. Velocity constant K of a reaction is affected by 

 (a) Change in the concentration of the reactant 

 (b) Change of temperature 

 (c) Change in the concentration of the product 

 (d) None of the above 

12. Point out the wrong statement : 

 For a first order reaction 

 (a) Time for half-change )( 2/1t  is independent of initial 

concentration 

 (b) Change in the concentration unit does not change the rate 

constant )(K  

 (c) Time for half-change   rate constant 693.0   

 (d) The unit of K  is 11 min mole  

13. The rate constant of a reaction depends on 

[CPMT 1989; DPMT 2001] 

 (a) Temperature (b) Mass 

 (c) Weight (d) Time 

14. In a first order reaction the concentration of reactant decreases from 
3/800 dmmol  to 3/50 dmmol  is sec102 2 . The rate 

constant of reaction in 1sec  is  

[IIT-JEE (Screening) 2003] 

 (a) 4102   (b) 51045.3    

 (c) 210386.1   (d) 4102    

15. For a reaction BA  , the rate of reaction quadrupled when the 
concentration of A is doubled. The rate expression of the reaction is  

nAKr )( . when the value of n  is 

 (a) 1 (b) 0 

 (c) 3 (d) 2 

16. The velocity constant of a reaction is K. Which of the following 
statements is not true regarding K 

 (a) K is a constant for a reaction at a given temperature  

 (b) The value of K changes when the temperature changes 

 (c) K is the velocity of the reaction at unit concentrations of the 
reactant 

 (d) K is a constant for all reactions 

17. For the following reaction scheme (homogeneous), the rate constant 

has units :  CBA
K
  [MP PET 1999] 

 (a) mole1sec   (b) 1sec   

 (c) 11sec  molelitre  (d) sec 

18. Which of the following oxides of nitrogen will be the most stable 
one    [NCERT 1978] 

 (a) )(2 2 gNO ⇌ 116
22 107.6);(2)(  lmolKgOgN  

 (b) )(2 gNO ⇌ 130
22 102.2);()(  lmolKgOgN   

 (c) )(2 52 gON ⇌ 534
22 102.1);(5)(2  lmolKgOgN   

 (d) )(2 2 gON ⇌ 133
22 105.3);()(2  litremolKgOgN  

19. The rate of reaction is determined by slow step reaction. The step is 
called 

 (a) Reaction rate  (b) Activation step  

 (c) Rate determining step (d) None of the above 

20. The rate of the reaction  

 CONOCHClNOCHOCCl  33  is given by Rate 

][][ 3 NOCHOCClK . If concentration is expressed in moles/litre, 

the units of K are [MP PET 1993] 

 (a) 122 secmolelitre   (b) 11 seclitremole   

 (c) 11 secmolelitre   (d) 1sec  

21. Rate constant for a reaction HIIH 222   is 49, then rate 

constant for reaction 222 IHHI   is  [Bihar MEE 1997] 

 (a) 7 (b) 1/49 

 (c) 49 (d) 21 

 (e) 63 

22. The reaction  

 )(
2

1
)solution(2)solutionin( 22452 gONOCClON    
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 is of first order in 52ON   with rate constant .102.6 11  s  

What is the value of rate of reaction when 
1

52 25.1][  lmoleON   [AFMC 1998] 

 (a) 1111075.7  slmole   (b) 1131035.6  slmole   

 (c) 1151015.5  slmole   (d) 1111085.3  slmole  

23. A reaction that is of the first order with respect to reactant A has a rate 

constant .min6 1  If we start with 15.0][  lmolA , when would 

][A reach the value 0.05mol 1l  [KCET 2000] 

 (a) 0.384 min (b) 0.15 min 

 (c) 3 min (d) 3.84 min 

24. The rate constant for the reaction,  252 42 NOON  2O  is 

15 sec103  . If the rate is 1-15 sec1040.2  litremol . 

Then the concentration of 52ON (in mol litre-1) is  

[IIT Screening 2000] 

 (a) 1.4 (b) 1.2 

 (c) 0.04 (d) 0.8 

25. For the reaction 2252 42 ONOON  rate of reaction and rate 

constant are 41002.1  and 15 sec104.3   respectively. The 

concentration of 52ON  at that time will be 

[BHU 2001] 

 (a) 732.1  (b) 3 

 (c) 41002.1   (d) 5104.3   

26. The rate law of the reaction 2252 42 ONOON   is 

[MP PET 2002] 

(a) ][ 52ONKr   (b) 2
52 ][ ONKr   

 (c) 0
52 ][ ONKr   (d) ][][ 2

4
2 ONOKr   

27. If ],[][ 2
2 ONOKR   rate constant may be increased by 

[BHU 2003] 
(a) Increasing temperature 
(b) Decreasing temperature 

(c) Increasing concentration of 2O  

(d) Increasing concentration of NO  

28. The value of rate constant  BA  products depends on 
[BHU 2003] 

(a) Concentration of A and B 

(b) Pressure 
(c) Temperature 

(d) All of these  

29. The rate constant of a reaction depends upon [BHU 2004] 

(a) Extent of reaction  
(b) Time of reaction 

(c) Temperature of the system  

(d) Concentration of the system 

30. The rate equation for the reaction CBA 2  is found to be: 

rate ]][[ BAk . The correct statement in relation to this reaction is 

that the  [AIEEE 2004] 

(a) Rate of formation of C is twice the rate of disappearance of  A 

(b) 2/1t is a constant 

(c) Unit of k must be 1s   

(d) Value of k is independent of the initial concentrations of A and 
B  

31. The specific rate constant of a first order reaction depends on the 
[IIT 1981, 83; DPMT 1991; Bihar MEE 1995; KCET 1998] 

 (a) Concentration of the reactants 

 (b) Concentration of the products 

 (c) Time of reaction 

 (d) Temperature of reaction 

32. If the concentration is expressed in moles per litre, the unit of the 
rate constant for a first order reaction is 

[MNR 1986; MP PET 1994, 2000, 01;Bihar MEE 1996;  

CPMT 1997; MP PMT 1995, 96, 99;AFMC 2002] 

 (a) mole litre 11 sec  (b) mole litre 1  

 (c) 1sec   (d) mole 1  litre 1  sec 1  

33. The dimension of rate constant of a second order reaction involves   [NCERT 1982] 

 (a) Neither time nor concentration 

 (b) Only time 

 (c) Time and concentration 

 (d) Time and square of concentration 

34. The unit of rate constant of second order reaction is usually 
expressed as 

[NCERT 1983, 84; MNR 1983; MP PMT 1994, 99] 

 (a) mole litre 1sec   (b) 111 sec litremole   

 (c) 11 seclitremole  (d) 11 sec litremole   

35. A zero order reaction is one whose rate is independent of 

[NCERT 1981] 

 (a) Temperature of the reaction 

 (b) The concentrations of the reactants  

 (c) The concentration of the products 

 (d) The material of the vessel in which the reaction is carried out 

36. The unit of rate constant for a zero order reaction is 

[NCERT 1981; MP PMT 2000; RPET 2000] 

 (a) litre 1sec   (b) litre 11 secmole   

 (c) mole 11 seclitre  (d) mole 1sec   

37. Which of the following rate laws has an overall order of 0.5 for 
reaction involving substances x , y  and z   

[AIIMS 1983] 

 (a) Rate )()()( zyx CCCK   

 (b) Rate 5.05.05.0 )()()( zyx CCCK   

 (c) Rate 015.1 )()()( zyx CCCK    

 (d) Rate 2)/()()( y
n

zx CCCK   

38. The rates of a certain reaction (dc/dt) at different times are as 
follows  

 Time                    Rate (mole litre–1 sec –1 ) 

 0  2108.2    

 10   21078.2    

 20  21081.2    

 30  21079.2    

 The reaction is   [NCERT 1978] 

 (a) Zero order (b) First order 

 (c) Second order (d) Third order 

39. For a chemical reaction BA   it is found that the rate of reaction 
doubles, when the concentration of A is increased four times. The 
order in A for this reaction is 

[NCERT 1979; AIIMS 1997; J & K CET 2005] 

 (a) Two (b) One 

 (c) Half  (d) Zero 

40. The following data are for the decomposition of ammonium nitrate 
in aqueous solution  
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 Volume of 2N  in cc           Time (minutes) 

  6.25  10 

  9.50  15 

  11.42  20 

  13.65  25 

  35.05        Finally 

 The order of the reaction is    [NCERT 1980] 

 (a) Zero (b) One 

 (c) Two (d) Three 

41. The hydrolysis of ethyl acetate is a reaction of 

[MP PMT 1987] 

 EtOHCOOHCHOHCOOEtCH
H




323   

 (a) First order (b) Second order 

 (c) Third order (d) Zero order 

42. The rate of reaction between A  and B  increases by a factor of 

100, when the concentration of A  is increased 10 folds. The order 

of reaction with respect to A  is  

[CPMT 1985] 

 (a) 10 (b) 1 

 (c) 4 (d) 2 

43. Which of the following is a first order reaction 

[MP PMT 1987] 

 (a) OHNNONH 2224 2  

 (b) HI2  22 IH    

 (c) 22 22 ONONO    

 (d) 22 22 NOONO    

44. The inversion of cane sugar is represented by 

 612661262112212 OHCOHCOHOHC    

 It is a reaction of 

[AFMC 1982; MP PMT 1993; RPET 2000] 

 (a) Second order (b) Unimolecular 

 (c) Pseudo unimolecular (d) None of the three 

45. Which one of the following formula represents a first order reaction   [MP PMT 1999] 

 (a) 
t

x
K    (b) 













22

1

)(

1

2

1

axat
K   

 (c) 
)(

log
303.2

10
xa

a

t
K


  (d) 

)(

1

xaa

x

t
K


   

46. The first order rate constant for the decomposition of 52ON  is 

14 sec102.6  . The half life period for this decomposition in 
seconds is 

[MNR 1991; MP PET 1997; UPSEAT 2000] 

 (a) 1117.7 (b) 111.7 

 (c) 223.4 (d) 160.9 

47. A first order reaction which is 30% complete in   30 minutes has a 
half-life period of [AIIMS 1998] 

 (a) 24.2 min (b) 58.2 min 

 (c) 102.2 min (d) 120.2 min 

48. The order of a reaction which has the rate expression 

2/32/3 ][][ DEK
dt

dc
  is 

 (a) 3/2 (b) 3 

 (c) 2 (d) 0 

49. The reaction 522 ON ⇌ 222 ONO   follows first order kinetics. 

Hence, the molecularity of the reaction is 

 (a) Unimolecular 

 (b) Pseudo–unimolecular 

 (c) Bimolecular 

 (d) None of the above 

50. A reaction involving two different reactants 

[KCET 1989; AIEEE 2005] 

 (a) Can never be a second order reaction 

 (b) Can never be a unimolecular reaction 

 (c) Can never be a bimolecular reaction 

 (d) Can never be a first order reaction 

51. By “the overall order of a reaction”, we mean 

 (a) The number of concentration terms in the equation for the 
reaction 

 (b) The sum of powers to which the concentration terms are 
raised in the velocity equation 

 (c) The least number of molecules of the reactants needed for the 
reaction 

 (d) The number of reactants which take part in the reaction 

52. Catalyst decomposition of hydrogen peroxide is a ........ order reaction 

 (a) First (b) Second 

 (c) Third (d) Zero 

53. The half life of a first order reaction is 

 (a) Independent of the initial concentration of the reactant 

 (b) Directly proportional to the initial concentration of the 
reactants 

 (c) Inversely proportional to the initial concentration of the 
reactant 

 (d) Directly proportional to the square of the initial concentration 
of the reactant 

54. The decomposition of 52ON  is a first order reaction represented 

by 24252
2

1
OONON  . After 15 minutes the volume of 2O  

produced is ml9  and at the end of the reaction ml35 . The rate 

constant is equal to  

[MP PET 1995] 

 (a)  
44

35
ln

15

1
  (b)  

26

44
ln

15

1
  

 (c)  
35

44
ln

15

1
  (d)  

26

35
ln

15

1
  

55. The unit of specific reaction rate constant for a first order (if the 
concentration expressed in molarity) would be 

[MNR 1988; UPSEAT 2000, 01] 

 (a) mole 11  slitre   (b) mole 1litre   

 (c) mole 1s   (d) 1s   

56. A first order reaction requires 30 minutes for 50% completion. The 
time required to complete the reaction by 75% will be 

 (a) 45 minutes (b) 15 minutes  

 (c) 60 minutes (d) None of these 

57. Inversion of canesugar in dilute acid (conversion into glucose and 
fructose) is a 

 (a) Unimolecular reaction 

 (b) Bimolecular reaction 

 (c) Trimolecular reaction 

 (d) Pseudo-unimolecular reaction 

58. The half life period of a first order reaction [AMU 2000] 
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 (a) 
t

693.0
  (b) 

K

693.0
  

 (c) 
t

303.2
  (d) 

1

303.0

K
 

59. The order of a reaction is said to be 2 with respect to a reactant X, 
when [DPMT 2000] 

 (a) The rate of the reaction is proportional to [X] 

 (b) The rate of the reaction is proportional 2][X  

 (c) Two molecules of X are present in the stoichiometric equation 

 (d) The reaction occurs in two steps 

60. Decay constant of a reaction is sec/101.1 9 ,  then the half life 
of the reaction is 

 (a) 8102.1    (b) 8103.6    

 (c) 8103.3    (d) 8101.2    

61. If the half life period of a reaction is inversely proportional to the 
initial concentration, the order of the reaction is 

 (a) Zero (b) One 

 (c) Two (d) Three 

62. Which one of the following statements is wrong 

 (a) Molecularity of a reaction is always a whole number 

 (b) Order and molecularity of a reaction need not be same 

 (c) Order of a reaction may be zero 

 (d) Order of a reaction depends upon the mechanism of the 
reaction  

63. The velocity constant of first order reaction is expressed in the units 

 (a) Concentration per unit time 

 (b) Time per unit concentration 

 (c) Per unit time 

 (d) Unit time per unit concentration 

64. For reation,  BA  products, it is found that the rate of the 
reaction is proportional to the concentration of A, but it is 
independent of the concentration of B, then 

 (a) The order of the reaction 2 and molecularity 1 

 (b) Molecularity of the reaction is 2 but order is 1 

 (c) Order is 2 and molecularity is 2 

 (d) Order of the reaction is 2 but molecularity is 0 

65. For a zero order reaction 

 (a) The concentration of the reactant does not change during the 
reaction 

 (b) The concentration change only when the temperature changes 

 (c) The rate remains constant throughout 

 (d) The rate of the reaction is proportional to the concentration 

66. If ‘a’ is the initial concentration and ‘n’ is the order of the reaction 
and the half life period is ‘T’, then 

[MH CET 2000] 

 (a) 1 naT  (b) naT    

 (c) 
na

T
1

   (d) 
1

1



na

T   

67. In presence of HCl , sucrose gets hydrolysed into glucose and 
fructose. The concentration of sucrose was found to reduce form 0.4 
M to 0.2 M in 1 hour and 0.1 M in 2 hours. The order of the reaction 
is 

 (a) Zero (b) One 

 (c) Two (d) None of these 

68. The time of half change of a first order reaction in ....... initial 
concentration 

 (a) Proportional to 

 (b) Inversely proportional to 

 (c) Independent of 

 (d) Equal to 

69. Half life period of a first order reaction is 138.6 minutes. The 
velocity constant of the reaction is 

 (a) 1min05.0    (b) 1min00005.0    

 (c) 1min005.0   (d) 1min200    

70. An example of a pseudo –unimolecular reaction is 

 (a) Dissociation of hydrogen iodide 

 (b) Hydrolysis of methyl acetate in dilute solution 

 (c) Dissociation of phosphorus pentachloride 

 (d) Decomposition of hydrogen peroxide 

71. About half life period of a first order reaction, which one of the 
following statements is generally false 

 (a) It is independent of initial concentration 

 (b) It is independent of temperature 

 (c) It decreases with the introduction of a catalyst 

 (d) It increases with increase of temperature 

72. Decomposition of nitrogen pentoxide is known to be a first order 
reaction 75 percent of the oxide had decomposed in the first 24 
minutes. At the end of an hour, after the start of the reaction, the 
amount of oxide left will be 

 (a) Nil (b) About 1% 

 (c) About 2% (d) About 3% 

73. A reaction A2  products is found to follow zero oder kinetics, 
then 

 (a) 2][Ak
dt

dx
   (b) 0][Ak

dt

dx
   

 (c) ][Ak
dt

dx
   (d) ]2[ Ak

dt

dx
   

74. The alkaline hydrolysis of ethyl acetate is represented by the 
equation 

 OHHCCOONaCHNaOHHCOOCCH 523523    

 Experimentally it is found that for this reaction 

 ][][ 523 NaOHHCOOCCHk
dt

dx
   

 Then the reaction is   [JIPMER 1999] 

 (a) Bimolecular and of first order 

 (b) Bimolecular and of second order 

 (c) Pseudo–bimolecular 

 (d) Pseudo–unimolecular 

75. For the reaction HI2 ⇌ 22 IH  , the rate of the reaction is 

proportional to 2][HI . This means that the reaction is  

[AMU 1985; MP PET 2000] 

 (a) Unimolecular (b) Bimolecular 

 (c) Of first order  (d) Of second order 

76. Inversion of sucrose is   [AMU 1988; MP PET 2000] 

 (a) Zero order reaction  (b) First order reaction 

 (c) Second order reaction (d) Third order reaction 

77. The one which is unimolecular reaction  is 

[MP PMT 1999; UPSEAT 2001] 

 (a) 222 IHHI    (b) 24252
2

1
OONON    
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 (c) HClClH 222   (d) 523 PClClPCl   

78. Integrated velocity equation for first order reaction  is 

 (a) Kt
o eAA  ][][   (b) tA

o eAK /][    

 (c) 
][

][
log303.2

A

A
Kt o   (d) Kt

A

A o 303.2
][

][
log   

79. If the surface area of the reactants increases, then order of the 
reaction  

 (a) Increases 

 (b) Decreases 

 (c) Remain constant  

 (d) Sometimes increases and sometimes dereases 

80. Half life period 2/1t  for first order reaction is  

 (a) K  (b) 
K

2log303.1
  

 (c) 
K

2log303.2
  (d) 

K

9
  

81. Molecularity of reaction of inversion of sugar is 

 (a) 3 (b) 2 

 (c) 1 (d) 0 

82. For any reaction, if we plot a graph between time  ‘t’ and 

)log( xa  , a simple line is obtained. The order of reaction is 

 (a) Zero (b) One 

 (c) Two (d) Three 

83. Value of velocity constant for first order reaction is 
13 min1046.3  , the time for half change is  

 (a) 100 minutes (b) 400 minutes 

 (c) 200 minutes (d) 346 minutes 

84. The unit of the velocity constant in case of zero order reaction is[CPMT 1994] 

 (a) 1.  timeConc   (b) timeConc 1.   

 (c) 11.   timeConc  (d) 2)(. timeConc    

85. For the reaction )(2)()( 22 gHBrgBrgH  , the experimental 

data suggest, rate 2/1
22 ]][[ BrHK . The molecularity and order of 

the reaction are respectively 

[CPMT 1988; MP PET 1993] 

 (a) 
2

3
,2   (b) 

2

3
,

2

3
  

 (c) 1, 1 (d) 
2

1
,1   

86. The incorrect order indicated against the rate of reaction 

CBA
K
  is   [BHU 1990] 

 Rate Order 

 (a) ][
][

AK
dt

Cd
   1 

 (b) ][][
][

BAK
dt

Cd
   2 

 (c) 0][][
][

BAK
dt

Ad



  2 

 (d) ][
][

AK
dt

Ad
  1 

87. Which of the following statements regarding the molecularity of a 
reaction is wrong [CBSE PMT 1989] 

 (a) It is the number of molecules of the reactants taking part in a 
single step chemical reaction 

 (b) It is calculated from the reaction mechanism 

 (c) It may be either a whole number or fractional 

 (d) It depends on the rate determining step in the reaction 

88. Diazonium salt decomposes as  

 256256 NClHCClNHC    

 At Co0 , the evolution of 2N  becomes two times faster when the 

initial concentration of the salt is doubled. Therefore, it is [MNR 1994; UPSEAT 2002] 

 (a) A first order reaction 

 (b) A second order reaction 

 (c) Independent of the initial concentration of the salt 

 (d) A zero order reaction 

89. In the reaction  BA  Products, if B  is taken in excess, then it 
is an example of [EAMCET 1992] 

 (a) Second order reaction 

 (b) Zero order reaction 

 (c) Pseudounimolecular reaction 

 (d) First order reaction 

90. The half life of a first order reaction is sec35.69 . The value of the 

rate constant of the reaction is [CBSE PMT 1990] 

 (a) 10.1 s   (b) 11.0 s   

 (c) 101.0 s   (d) 1001.0 s   

91. The half life for the reaction 52ON ⇌ 22
2

1
2 ONO   in hrs24  

at Co30 . Starting with g10  of 52ON  how many grams of 

52ON  will remain after a period of 96 hours 

[KCET 1992] 

 (a) g25.1   (b) g63.0   

 (c) g77.1   (d) g5.0   

92. The half life of a first order reaction is 10 minutes. If initial amount 

is litremol /08.0  and concentration at some instant is 

litremol /01.0 , then t   [Roorkee 1990] 

 (a) 10 minutes (b) 30 minutes 

 (c) 20 minutes (d) 40 minutes 

93. Half life period of second order reaction is [MP PMT 1994] 

 (a) Proportional to the initial concentration of reactants 

 (b) Independent of the initial concentration of reactants 

 (c) Inversely proportional to initial concentration of reactants 

 (d) Inversely proportional to square of initial concentration of 
reactants 

94. The reaction 2222 22 OOHOH   is a 

[Manipal MEE 1995] 

 (a) Zero order reaction (b) First order reaction 

 (c) Second order reaction (d) Third order reaction 

95. In a reaction involving hydrolysis of an organic chloride in presence 
of large excess of water 

 HClROHOHRCl  2   [MP PET 1995] 

 (a) Molecularity is 2, order of reaction is also 2 
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 (b) Molecularity is 2, order of reaction is 1 

 (c) Molecularity is 1, order of reaction is 2 

 (d) Molecularity is 1, order of reaction is also 1 

96. The thermal decomposition of a compound is of first order. If a 
sample of the compound decomposes 50% in 120 minutes, in what 
time will it undergo 90% decomposition 

[MP PET 1996] 

 (a) Nearly 240 minutes  (b) Nearly 480 minutes 

 (c) Nearly 450 minutes (d) Nearly 400 minutes 

97. The order of a reaction with rate equals 2/12/3 
BA CkC  is 

[MP PET 1996, 2001] 

 (a) 2 (b) 1 

 (c)  
2

1
  (d)  

2

3
   

98. If the rate expression for a chemical reaction is given by Rate 
nm BAk ][][   [MP PMT 1996] 

 (a) The order of the reaction is m   

 (b) The order of the reaction is n   

 (c) The order of the reaction is nm    

 (d) The order of the reaction is nm    

99. The half-life period of a first order reaction is 100 sec. The rate 
constant of the reaction is 

[MP PMT 1997; MP PET 2001] 

 (a) 13 sec1093.6    (b) 14 sec1093.6    

 (c) 1sec693.0    (d) 1sec3.69    

100. For the first order reaction with rate constant k , which 
expression gives the half-life period ? (Initial concentration a )[MP PET/PMT 1998] 

 (a)  
k

21
  (b)  

ka

1
  

 (c)  
k

693.0
  (d) 

22

3

ka
  

101. The rate constant of a first order reaction whose half-life is 480 
seconds, is [MP PET 1999] 

 (a) 13 sec1088.2    (b) 13 sec1044.1    

 (c) 1sec44.1    (d) 13 sec1072.0    

102. The conversion of BA   follows second order kinetics. Doubling 

the concentration of A  will increase the rate of formation of B  by 
a factor  

[MP PET 1999; DCE 1999; KCET 2001; BCECE 2005] 

 (a) 4/1   (b) 2 

 (c) 2/1   (d) 4 

103. The reaction 4223 22 SnClFeClSnClFeCl   is an 

example of [CBSE PMT 1996; MP PET 1999] 

 (a) First order reaction 

 (b) Second order reaction 

 (c) Third order reaction 

 (d) None of these 

104. If reaction between A  and B  to give C shows first order kinetics 

in A  and second order in B , the rate equation can be written as[MP PET 1999] 

 (a) Rate 2/1][][ BAk  (b) Rate ][][ 2/1 BAk   

 (c) Rate 2][][ BAk   (d) Rate ][][ 2 BAk  

105. For a first order reaction, the half-life period is independent of 

[CBSE PMT 1999] 

 (a) Initial concentration 

 (b) Cube root of initial concentration 

 (c) First power of final concentration 

 (d) Square root of final concentration 

106. Order of a reaction can have [DPMT 1996] 

 (a) ve  values (b) Whole number values 

 (c) Fractional values (d) All of the above 

107. The order of the reaction occurring by following mechanism should 
be   [JIPMER 1997] 

 (i) AAA 2  (fast) 

 (ii) BABBA  2  (slow) 

 (iii)  BA  (fast) 

 (a) 
2

1
1  (b) 

2

1
3   

 (c) 2 (d) None of these 

108. For the reaction BA  , the rate law expression is : Rate ][Ak  

 Which of the following statements is incorrect 

[Pb. PMT 1998] 

 (a) The reaction is said to follow first order kinetics 

 (b) The half life of the reaction will depend on the initial 
concentration of the reactant 

 (c) k is constant for the reaction at a constant temperature 

 (d) The rate law provides a simple way of predicting the 
concentration of reactants and products at any time after the 
start of the reaction 

109. If initial concentration is reduced to its 1/4th in a zero order 
reaction, the time taken for half of the reaction to complete 

[BHU 1998] 

 (a) Remains same (b) Becomes 4 times  

 (c) Becomes one-fourth (d) Doubles 

110. For a reaction whose rate expression is :  

 Rate 2/32/1 ][][ BAk , the order would be [Pune CET 1998] 

 (a) 1.5 (b) 2 

 (c) 3 (d) 1 

111. For the reaction BA  , the rate increases by a factor of 2.25 

when the concentration of A  is increased by 1.5. What is the order 
of the reaction [KCET 1998] 

 (a) 3 (b) 0 

 (c) 2 (d) 1 

112. For the reaction HClClH 2
Sunlight

22    taking place on 

water, the order of reaction is 

[KCET 1998; AIIMS 2002; Pb. PMT 2002] 

 (a) 1 (b) 2 

 (c) 3 (d) 0 

113. For a first order reaction, rate constant is 16932.0 hr , then half-

life for the reaction is [Bihar MEE 1997] 

 (a) hr01.0   (b) hr1   

 (c) hr2   (d) hr10   

 (e) hr1.0    

114. The rate constant of a reaction is 11 min1069.0   and the 

initial concentration is .2.0 1lmol  The half-life period is 

[AIIMS 1998] 
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 (a) 400 sec (b) 600 sec 

 (c) 800 sec (d) 1200 sec 

115. The rate constant of a first order reaction is 6103  per second. If 
the initial concentration is 0.10 m, the initial rate of reaction is  

[AFMC 1999 Pb. PMT 1999, 2000; BHU 1999; 

 AIIMS 1999; KCET 2000; DCE 2004] 

(a) 15103  ms  (b) 16103  ms  

(c) 18103  ms  (d) 17103  ms  

116. Certain bimolecular reactions which follow the first order kinetics 
are called    [KCET (Med.) 1999] 

(a) First order reactions  

(b) Unimolecular reactions  

(c) Bimolecular reactions   

(d) Pseudounimolecular reactions  

117. The rate law of the reaction  BA 2 Product is given by 

][
][ 2Bk

dt

dBd
 . If A is taken in excess, the order of the reaction 

will be  [AMU (Engg.) 1999] 

(a) 1 (b) 2 

(c) 3 (d) 0 

118. For a first order reaction A product, the rate of reaction at 
12.0][  lmolA  is 112 min100.1  lmol . The half life 

period for the reaction is [Roorkee 1999] 

(a) 832 s (b) 440 s 

(c) 416 s (d) 13.86 s 

119. For the reaction  BA products, doubling the concentration of 
A the rate of the reaction is  doubled, but on doubling the 
concentration of B rate remains unaltered. The over all order of the 
reaction is [JIPMER 1999] 

(a) 1 (b) 0 

(c) 2 (d) 3 

120. Which among the following is a false statement 

[KCET 1999] 

 (a) Half life of a third order reaction is inversely proportional to 
the square of initial concentration of the reactant.  

(b) Molecularity of a reaction may be zero or fractional  

(c) For a first order reaction 
K

t
693.0

2/1   

(d) Rate of zero order reaction is independent of initial 
concentration of reactant 

121. After how many seconds will the concentration of the reactants in a 
first order reaction be halved, if the decay constant is 

1-3 sec101.155   [CBSE PMT 2000] 

(a) 100 sec  (b) 200 sec 

(c) 400 sec  (d) 600 sec 

122. What is the order of a reaction which has a rate expression rate 
12/3 ][][  BAK  [DCE 2000] 

(a) 3/2 (b) 1/2 

(c) 0 (d) None of these 

123. Which of the following expression is correct for first order reaction? 

)(CO  refers to initial concentration of reactant 

[DCE 2000] 

(a) COt 2/1  (b) 1
2/1

 COt  

(c) 
2

2/1
COt  (d) 0

2/1 COt   

124. For a reaction )()(2 2 gClgNO  ⇌ )(2 gNOCl . When 

concentration of 2Cl  is doubled, the rate of reaction becomes two 

times of the original. When the concentration of NO is doubled the 
rate becomes four times. What is the order of the reaction     [MP PMT 2000] 

(a) 1 (b) 2 

(c) 3 (d) 4 

125. The rate constant for a second order reaction is 
115108  minM . How long will it take a 1M solution to be 

reduced to 0.5 M [MH CET 2001] 

(a) 5108  min (b) 310665.8  min 

(c) 5104  min  (d) 41025.1  min 

126. The rate for a first order reaction is 112106932.0  minlmol  

and the initial concentration of the reactants is 1M, 2/1T  is equal to  

 [JIPMER (Med.) 2001] 

(a) 932.6  min (b) 100 min 

(c) 3106932.0   min (d) 2106932.0   min 

127. For a given reaction .
1

2/1
Ka

t  . The order of the reaction is  

[KCET 2001] 

(a) 1 (b) 0 

(c) 3 (d) 2 

128. 75% of a first order reaction is completed in 30 minutes. What is 
the time required for 93.75% of the reaction (in minutes)   [KCET 2001] 

(a) 45 (b) 120 

(c) 90 (d) 60 

129. A First order reaction is half completed in 45 minutes. How long 
does it need 99.9% of the reaction to be completed  

[AIIMS 2001] 

(a) 5 hours (b) 7.5 hours 

(c) 10 hours (d) 20 hours 

130. A substance ‘A’ decomposes by a first order reaction starting initially 
with [A] =2.00m and after 200 min [A] = 0.15m. For this reaction 
what is the value of k  [AIIMS 2001] 

(a) 12 min1029.1   (b) 12 min1029.2   

(c) 12 min1029.3   (d) 12 min1040.4   

131. Which of the following statements about zero order reaction is not 
true    [DCE 2001] 

(a) Its unit is 1sec   

(b) The graph between log (reactant) versus rate of reaction is a 
straight line 

(c) The rate of reaction increases with the decrease in 
concentration of reactants   

(d) Rate of reaction is independent of concentration of reactants 

132. The given reaction 22 22 NOONO   is an example of  

[CBSE PMT 2001; JIPMER 2002] 

(a) First order reaction (b) Second order reaction 

(c) Third order reaction (d) None of these 

133. Order of a reaction is decided by  [KCET 2002] 

(a) Pressure 

(b) Temperature 
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(c) Molecularity 

(d) Relative concentration of reactants 

134. From the following which is a second order reaction 

[AMU 2002] 

(a) 14 sec1047.5 K  

(b) 13 seclitmole109.3 K  

(c) 1-14 secmolelit1094.3 K  

(d) 1-25 secmolelit1098.3 K  

135. For the reaction ,2 CBA   rate is given by R 2]][[ BA  then 

the order of the reaction is  [AIEEE 2002] 

(a) 3 (b) 6 

(c) 5 (d) 7 

136. Units of rate constant of first and zero order reactions in terms of 
molarity M unit are respectively   [AIEEE 2002] 

(a) 11,  secMsec  (b) Msec ,1  

(c) 11,  secsecM  (d) 1, secM  

137. The reaction 522 ON  ⇌ 2422 OON   is  [MP PMT 2002] 

(a) Bimolecular and second order  

(b) Unimolecular and first order  

(c) Bimolecular and first order 

(d) Bimolecular and zero order 

138. The half-life period for a first order reaction is 693 seconds. The 
rate constants for this reaction would be  

[MP PET 2002] 

(a) 11.0 sec  (b) 101.0 sec  

(c) 1001.0 sec  (d) 10001.0 sec  

139. For an elementary reaction, 2A + B C + D the molecularity is     [Kurukshetra CEE 2002] 

(a) Zero (b) One 

(c) Two (d) Three 

140. If the order of the reaction yxyx
hv
  is zero, it means that 

the rate of   [Kurukshetra CEE 2002] 

(a) Reaction is independent of temperature  

(b) Formation of activated complex is zero  

(c) Reaction is independent of the concentration of reacting species   

(d) Decomposition of activated complex is zero 

141. For a first order reaction velocity constant, 1310  sK . Two 
third life for it would be [MP PET 2001; UPSEAT 2003] 

(a) 1100 s (b) 2200 s 

(c) 3300 s (d) 4400 s 

142. In a reaction, the concentration of reactant is increased two times 
and three times then the increases in rate of reaction were four 
times and nine times respectively, order of reaction is     [UPSEAT 2003] 

(a) Zero (b) 1 

(c) 2 (d) 3 

143.  For a chemical reaction....can never be a fraction 

[EAMCET 2003] 

(a) Order  (b) Half-life 

(c) Molecularity (d) Rate constant 

144. 75% of a first order reaction was completed in 32 minutes when 
was 50% of the reaction completed  

[AMU 1999; Kerala (Med.) 2003] 

(a) 16 min.  (b) 24 min.  

(c) 8 min. (d) 4 min.  

145. The decomposition of 52ON  occurs as, 2252 42 ONOON  , 

and follows Ist order kinetics, hence   

[BVP 2003] 

(a) The reaction is unimolecular 

(b) The reaction is bimolecular 

(c) 0
2/1 aT    

(d) None of these 

146. Which equation is correct for first order reactions  

[MP PMT 2003] 

(a) 1
2/1

 Ct  (b) Ct 2/1  

(c) 0
2/1 Ct   (d) 2/1

2/1 Ct   

147. For the reaction system )(2)()(2 22 gNOgOgNO   volume is 

suddenly produced to half its value by increasing the pressure on it. 

If the reaction is of first order with respect to 2O  and second 

order with respect to NO , the rate of reaction will  [AIEEE 2003] 

(a) Diminish to one fourth of its initial value  

(b) Diminish to one eighth of its initial value 

(c) Increase to eight times of its initial value 

(d) Increase to four times of its initial value 

148. If the rate of the reaction is equal to the rate constant, the order of 
the reaction is   [CBSE PMT 2003] 

(a) 3 (b) 0 

(c) 1 (d) 2 

149. The reaction BA  follows first order kinetics. The time taken for 
0.8 mole of A to produce 0.6 mole of B is 1 hour. What is the time 
taken for conversion of 0.9 mole of A to produce 0.675 mole of B   [CBSE PMT 2003] 

(a) 2 hours (b) 1 hour 

(c) 0.5 hour (d) 0.25 hour 

150. The unit of velocity constant in case of zero order reaction is  

[MP PMT 2004] 

(a) Concentration 1Time   (b) -1-1 TimeionConcentrat   

(c) 2TimeionConcentrat   (d) TimeionConcentrat -1   

151. Which one of the following is wrongly matched  

[KCET 2004] 

(a) Saponification of 523 HCOOCCH – Second order reaction 

(b) Hydrolysis of 33COOCHCH – Pseudo uni-molecular 

 reaction 

(c) Decomposition of 22OH  – First order reaction  

(d) Combination of 2H and 2Br  to give HBr  – Zero order 

 reaction  

152. Which of the following is an example of pseudo unimolecular 
reaction   [Pb. CET 2001] 

(a) OHCHCOOHCHOHCOOCHCH
H

33233 


 

(b) OHCHCOOHCHOHCOOCHCH
OH

33233  


 

(c) 2423 22 FeClSnClSnClFeCl   

(d) OHNaClHClNaOH 2  

153. Hydrolysis of  DDT is a first order reaction, its half life is 10 years. 
Time to hydrolyse 10 g DDT to half is  [BVP 2004] 
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(a) 100 years (b) 50 years 

(c) 5 years (d) 10 years 

154. In a first order reaction, the concentration of the reactant, decreases 
from 0.8 M to 0.4 M in 15 minutes. The time taken for the 
concentration to change from 0.1 M to 0.025 M is   [AIEEE 2004] 

(a) 7.5 minutes (b) 15 minutes  

(c) 30 minutes (d) 60 minutes 

155. In the first order reaction, the concentration of the reactant is 
reduced to 25% in one hour. The half life period of the reaction is[DCE 2004] 

(a) 2 hr (b) 4 hr 

(c) 1/2 hr (d) 1/4 hr 

156. For a reaction, )()()( gZgYgX  the half life period is 10 min. 

In What period of time would the concentration of X be reduced to 
10% of original concentration [DCE 2004] 

(a) 20 min (b) 33 min 

(c) 15 min (d) 25 min 

157. A first order reaction with respect to the reactant A has a rate 

constant of 1sec6  . If we start with [A] = 0.5 mol/litre, then in 

what time the concentration of A becomes 0.05 mol/litre 

[DCE 2004] 

(a) 0.384 sec (b) 0.214 sec 

(c) 3.84 sec (d) 0.402 sec 

158. Order of radioactive disintegration reaction is   

[JEE Orissa 2004] 

(a) Zero (b) First  

(c) Second (d) Third 

159. The rate of a first order reaction is 112 min105.1  molL at 

0.5 M concentration of the reactant. The half life of the reaction is[CBSE PMT 2004] 

(a) 8.73 min (b) 7.53 min 

(c) 0.383 min (d) 23.1 min 

160. A first order reaction was started with a decimolar solution of the 
reactant, 8 minutes and 20 seconds later its concentration was 

found to be 100/M . So the rate of the reaction is   [Kerala PMT 2004] 

(a) 15 sec10303.2   (b) 14 sec10303.2    

(c) 13 sec10606.4   (d) 15 sec10606.2   

(e) 14 sec10603.2   

161. Which is correct about zero order reaction  

[JEE Orissa 2004] 

(a) Rate of reaction depends on decay constant  

(b) Rate of reaction is independent of concentration   

(c) Unit of rate constant is concentration–1 

(d) Unit of rate constant is concentration–1 time–1  

162. Decay of 235
92 U is .....order reaction [JEE Orissa 2004] 

(a) Zero (b) First 

(c) Second (d) Third 

163. The half-life of 2 sample are 0.1 and 0.4 seconds. Their respective 
concentration are 200 and 50 respectively. What is the order of the 
reaction    [JEE Orissa 2004] 

(a) 0 (b) 2   

(c) 1 (d) 4 

164. The following statements(s) is(are) correct [IIT 1999] 

 (a) A plot of pKlog  versus  T/1  is linear 

 (b) A plot of ][log X  versus time is linear for a first order 

reaction PX    

 (c) A plot of Plog  versus T/1  is linear at constant volume 

 (d) A plot of P  versus V/1  is linear at constant temperature 

165. For a first order reaction [IIT 1998] 

 (a) The degree of dissociation is equal to )1( kte   

 (b) A plot of reciprocal concentration of the reactant vs  time gives 
a straight line 

 (c) The time taken for the completion of 75% reaction is thrice the 

2/1t  of the reaction 

(d) The pre-exponential factor in the Arrhenius equation has the 

dimension of time 1T  

166. For reaction a PxA  , when mMA 2.2][  , the rate was 

found to be 14.2 smM . On reducing concentration of A to half, 

the rate changes to 16.0 smM . The order of reaction with 

respect to A is    [AIIMS 2005] 

 (a) 1.5 (b) 2.0 

 (c) 2.5 (d) 3.0 

167. Which one of the following statement for order of reaction is not 
correct   [IIT 2005] 

 (a) Order can be determined experimentally. 

 (b) Order of reaction is equal to sum of the powers of 
concentration terms in differential rate law.  

 (c) It is not affected with the stoichiometric coefficient of the 
reactants. 

 (d) Order cannot be fractional. 

168. 

4

1t  can be taken as the time taken for the concentration of a 

reactant to drop to 
4

3
 of its initial value. If the rate constant for a 

first order reaction is K , the 

4

1t  can be written as 

[AIEEE 2005] 

 (a) K/10.0  (b) K/29.0  

 (c) K/69.0  (d) K/75.0  

169. For a first order reaction BA   the reaction rate at reactant 

concentration of M01.0  is found to be 115100.2 sLmol  . 

The half life period of the reaction is 

[CBSE PMT 2005] 

 (a) 220 s (b) 30 s 

(c) 300 s (d) 347 s 

170. The rate of reaction between two reactants A and B decreases by a 
factor of 4 if the concentration of reactant B is doubled. The order 
of this reaction with respect to reactant B is    [CBSE PMT 2005] 

 (a) – 1 (b) – 2 

 (c) 1 (d) 2 

171. If a substance with half life 3 days is taken at other place in 12 days. 
What amount of substance is left now [AFMC 2005] 

 (a) 1/4 (b) 1/8 

 (c) 1/16 (d) 1/32 

172. The half-life of a first order reaction having rate constant     K = 1.7 

 10-5 s-1 is   [BHU 2005] 

 (a) 12.1 h (b) 9.7 h 

(c) 11.3 h (d) 1.8 h 

173. For the reaction CBA  , it is found that doubling the 
concentration of A increases the rate by 4 times, and doubling the 
concentration of B doubles the reaction rate. What is the overal 
order of the reaction.   [KCET 2005] 
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 (a) 4 (b) 3/2 

 (c) 3 (d) 1 

174. Which of the following reactions end in finite time 

[DPMT  2005] 

 (a) 0 order  (b) 1st order  

 (c) 2nd order  (d) 3rd order 
 

 

Collision theory, Energy of activation  

and Arrhenius equation 

 

1. A large increase in the rate of a reaction for a rise in temperature is 
due to [EAMCET 1980; MP PET 1995] 

 (a) The decrease in the number of collisions 

 (b) The increase in the number of activated molecules 

 (c) The shortening of the mean free path 

 (d) The lowering of the activation energy 

2. Which of the following statements is not true according to collision 
theory of reaction rates 

 (a) Collision of molecules is a precondition for any reaction to 
occur  

 (b) All collisions result in the formation of the products 

 (c) Only activated collisions result in the formation of the products 

 (d) Molecules which have acquired the energy of activation can 
collide effectively  

3. According to the collision theory of chemical reactions 

 (a) A chemical reaction occurs with every molecular collision 

 (b) Rate is directly proportional to the number of collisions per 
second 

 (c) Reactions in the gas phase are always of zero order 

 (d) Reaction rates are of the order of molecular speeds 

4. According to the collision theory of reaction rates, rate of reaction  
increases with temperature due to 

 (a) Greater number of collisions 

 (b) Greater velocity of the reacting molecules 

 (c) Greater number of molecules have activation energy 

 (d) None of the above 

5. The reaction rate at a given temperature becomes slower, then 

[MP PMT 1993; DPMT 2000] 

 (a) The free energy of activation is higher 

 (b) The free energy of activation is lower  

 (c) The entropy changes 

 (d) The initial concentration of the reactants remains constant 

6. A rise in temperature increases the velocity of a reaction. It is 
because it results in 

 (a) An increased number of molecular collisions 

 (b) An increased momentum of colliding molecules 

 (c) An increase in the activation energy 

 (d) A decrease in the activation energy 

7. The number of collisions depend upon 

 (a) Pressure (b) Concentration 

 (c) Temperature (d) All the above 

8. If fE  and rE  are the activation energies of forward and reverse 

reactions and the reaction is known to be exothermic, then 

 (a) rf EE    

 (b) rf EE    

 (c) rf EE    

 (d) No relation can be given between fE  and rE  as data are not 

sufficient 

9. According to Arrhenius theory, the activation energy is 

 (a) The energy it should possess so that it can enter into an 
effective collision 

 (b) The energy which the molecule should possess in order to 
undergo reaction 

 (c) The energy it has to acquire further so that it can enter into a 
effective collison 

 (d) The energy gained by the molecules on colliding with another 
molecule 

10. The energy of activation is 

 (a) The energy associated with the activated molecules 

 (b) Threshold energy –  energy of normal molecules 

 (c) Threshold energy + energy of normal molecules 

 (d) Energy of products –  energy of reactants 

11. Which one of the following does not represent Arrhenius equation 

 (a) RTEAek /   

 (b) 
RT

E
Ak ee  loglog   

 (c) 
RT

E
Ak

303.2
loglog 1010    

 (d) RTAEk    

12. On increasing the temperature, the rate of the reaction increases 
because of   [MP PMT 1997] 

 (a) Decrease in the number of collisions 

 (b) Decrease in the energy of activation 

 (c) Decrease in the number of activated molecules 

 (d) Increase in the number of effective collisions 

13. Energy of activation of a reactant is reduced by 

 (a) Increased temperature (b) Reduced temperature 

 (c) Reduced pressure (d) Increased pressure 

14. The minimum energy a molecule should possess in order to enter 
into a fruitful collision is known as 

[Kurukshetra CEE 2002] 

 (a) Reaction energy (b) Collision energy 

 (c) Activation energy (d) Threshold energy 

15. Activation energy is 

 (a) The amount of energy to be added to the actual energy of a 
molecule so that the threshold energy is reached 

 (b) The amount of energy the molecule must contain  so that it 
reacts 

 (c) The energy which a molecule should have in order to enter into 
an effective collision 

 (d) The average kinetic energy of the molecule 

16. The reason for almost doubling the rate of reaction on increasing 

the temperature of the reaction system by oC10  is  

[J & K 2005] 

(a) The value of threshold energy increases 

(b) Collision frequency increases 
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(c) The fraction of the molecule having energy equal to threshold 
energy or more increases 

(d) Activation energy decreases 

17. The activation energy for a simple chemical reaction BA   is aE  

in forward direction. The activation energy for reverse reaction   [CBSE PMT 2003] 

 (a) Is always double of aE   

 (b) Is negative of aE   

 (c) Is always less than aE   

 (d) Can be less than or more than aE  

18. Arrhenius equation is 

 (a) RTE
dT

Kd
/

ln *   (b) 2* /
ln

RTE
dT

Kd
   

 (c) 2* /
ln

RTE
dT

Kd
  (d) RTE

dT

Kd
/

ln *  

19. Activation energy of any reaction depends on  

 (a) Temperature 

 (b) Nature of reactants 

 (c) Number of collisions per unit time  

 (d) Concentration of reactants 

20. Relation between rate constant and temperature by Arrhenius 
equation is  

 (a) 
RT

E
KA a

ee  loglog   (b) 
RT

E
AK alog   

 (c) 
2

loglog
RT

E
AK a

ee   (d) KERTA a lnlnlog    

21. An endothermic reaction BA   has an activation energy 

molekcal /15  and energy of reaction molekcal /5 . The activation 

energy of the reaction AB   is [Pb. CET 1985] 

 (a) 20 kcal/mole (b) 15 kcal/mole 
 (c) 10 kcal/mole (d) None of these 
22. Which of the following plots is in accordance with the Arrhenius 

equation 

 

 

 (a)  (b)   

 

 

 (c)   (d)   

 

23. The Arrhenius equation expressing the effect of temperature on the 
rate constant of a reaction is [MP PET 1997] 

 (a) RTEaek
/

   (b) RTEk a /   

 (c) 
RT

E
k a

elog  (d) 
RTEaAek

/
  

24. For a reaction, activation energy 0)( aE  and rate constant 

16102.3)(  sK at 300 K. What is the value of the rate constant 

at 310 K   [KCET (Med.) 1999] 

(a) 112102.3  s  (b) 16102.3  s  

 (c) 112104.6  s  (d) 16104.6  s  

25. Activation energy is given by the formula [DCE 1999] 

(a) 






 


21

12

1

2

303.2
log

TT

TT

R

E

K

K a  

(b) 






 


21

12

2

1

303.2
log

TT

TT

R

E

K

K a  

(c) 






 


21

21

2

1

303.2
log

TT

TT

R

E

K

K a   

(d) None of these 

26. A reaction having equal activation energies for forward and reverse 
reaction has  [MP PMT 2002] 

(a) 0H  (b) 0S  

(c) Zero order (d) None of these 

27. Collision theory is applicable to  [MP PMT 2002] 

(a) First order reactions (b) Zero order reactions 
(c) Bimolecular reactions  (d) Intra molecular reactions 

28. A graph plotted between log K vs 1/T for calculating activation 
energy is shown by  [MP PET 2002] 
 

 

 

(a)  (b)  

 

 

 

 

(c)  (d)  

 

29. The rate constant of a  reaction at temperature 200K is 10 times less 
than the rate constant at 400 K. What is the activation energy 

)( aE of the reaction (R = gas constant) 

[EAMCET 2003] 

(a) 1842.4 R (b) 921.2 R 

(c) 460.6 R (d) 230.3 R 

30. In respect of the equation RTEaAek
/

  in chemical kinetics, 
which one of the following statement is correct  

[AIEEE 2003] 

(a) k is equilibrium constant 

(b) A is adsorption factor 

(c) aE is energy of activation 

(d) R is Rydberg’s constant  

31. The rate constant is doubled when temperature increases from 27°C 
to 37°C. Activation energy in kJ is      

[JEE Orissa 2004] 

(a) 34 (b) 54 

(c) 100 (d) 50 

32. The activation energy of a reaction is zero. The rate constant of this 
reaction 

 (a) Increases with increase of temperature 

 (b) Decreases with an increase of temperature 

 (c) Decreases with decrease of temperature 

(d) Is independent of temperature 

33. The rate constant is given by the equation RTEpzek / . Which 

factor should register a decrease for the reaction to proceed more 
rapidly  [MP PET/PMT 1998] 

 (a) T   (b) Z   

 (c) E   (d) p   

34. An endothermic reaction with high activation energy for the forward 
reaction is given by the diagram: [AIIMS 2005] 

1/T 

log K 

1/T 

K 

T 

log K 

log T 

log K 

log K 

1/T 

log K 

1/T 

log K 

1/T 

log K 

1/T 
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 (a)  (b)  

 

 

 

 (c)  (d)  

 

35. Consider an endothermic reaction YX   with the activation 

energies bE  and fE  for the backward and forward reactions, 

respectively, in general [AIEEE 2005] 

(a) fb EE   

(b) fb EE   

(c) fb EE   

(d) There is no definite relation between bE  and fE  

36. Temperature dependent equation can be written as 

[Orrisa JEE 2005] 

(a) RTEaeAk
/

lnln   (b) RTEaeAk
/

lnln   

(c) aERT
eAk

/
lnln   (d) All of these 

 

Photochemical reactions 
 

1. The formation of starch in plants results from 

 (a) Photosynthesis (b) Photolysis 

 (c) Flash photolysis (d) None of the above 

2. The photolysis of water gives the substance 

 (a)  HOH   (b) OHH 2   

(c) 22 OH    (d) 222 OHOH   

3. The law of photochemical equivalence was given by 

 (a) Drapper (b) Grauths 

 (c) Einstein (d) Labbert 

4. If ‘I’ is the intensity of absorbed light and C is the concentration of 

AB for the photochemical process *,ABhvAB   the rate of 

formation of AB* is directly proportional to    [IIT Screening 2001] 

(a) C (b) I 

(c) 
2I  (d) C.I 

 
 

 

 

 

 
 

 

1. For the reaction )()( 22 gIgH  ⇌ )(2 gHI , the rate of reaction is 

expressed as [CBSE PMT 1997; AIEEE 2002] 

 (a) 
t

HI

t

H

t

I
















][

2

1][][ 22   

 (b) 
t

HI

t

H

t

I















2

][][][ 22   

 (c) 
t

HI

t

I

t

H













 ][][

2

1][ 22  

 (d) None of these 

2. If ,23 BA   then the rate of reaction of 
dt

Bd )(
 is equal to  

[CBSE PMT 2002] 

(a) 
dt

Ad )(
2  (b) 

dt

Ad )(

3

1
  

(c) 
dt

Ad )(

3

2
  (d) 

dt

Ad )(

2

3
  

3. The differential rate law for the reaction  

HIIH 222   is    [AIEEE 2002] 

(a) 
dt

HId

dt

Id

dt

Hd ][

2

1][][ 22   

(b) 
dt

HId

dt

HId

dt

Hd ][

2

1][][ 2   

(c) 
dt

HId

dt

Id

dt

Hd ][][

2

1][

2

1 22   

(d) 
dt

HId

dt

Id

dt

Hd ][][
2

][
2 22   

4. The rate law for a reaction between the substances A and B is given 

by, rate mn BAk ][][ . On doubling the concentration of A and 

halving the concentration of B, the ratio of the new rate to the 
earlier rate of the reaction will be as   [AIEEE 2003] 

(a) 
)(2

1
nm 

 (b) )( nm   

(c) )( mn   (d) )(2 mn  

5. If we plot a graph between log K and 
T

1
 by Arrhenius equation, 

the slope is  [UPSEAT 2001] 

 (a) 
R

Ea   (b) 
R

Ea   

 (c) 
R

Ea

303.2
  (d) 

R

Ea

303.2
  

6. For an endothermic reaction, where H  represents the enthalpy of 

the reaction in molkJ / , the minimum value for the energy of 
activation will be [IIT 1992] 

 (a) Less than H  (b) Zero 

 (c) More than H  (d) Equal to H  

7. The rate constant )(K   of one reaction is double of the rate 

constant )(K   of another reaction. Then the relationship between 

the corresponding activation energies of the two reactions  (


aE  

and  


aE ) will be 

[MP PET 1994; UPSEAT 2001] 

 (a) 





aa EE   (b) 





aa EE   

 (c) 





aa EE   (d) 





aa EE 4  

8. The rate constant, the activation energy and the arrhenius parameter 

of a chemical reaction at Co25  are 14100.3  s , 
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14.104 molkJ  and 114100.6  s  respectively. The value of the 

rate constant as T  is 
[IIT 1996] 

 (a) 118100.2  s   (b) 114100.6  s   

 (c) Infinity (d) 130106.3  s    

9. The H  value of the reaction 22 ClH  ⇌ HCl2  is 

kcal12.44 . If 1E  is the activation energy of the products, then 

for the above reaction [EAMCET 1997] 

 (a) 21 EE    

 (b) 21 EE    

 (c) 21 EE    

 (d) H  is not related to 1E  and 2E  

 (e) None is correct  

10. The temperature dependence of rate constant )(k  of a chemical 

reaction is written in terms of Arrhenius equation, RTEeAK /*.  . 

Activation energy )( *E  of the reaction can be calculated by plotting[CBSE PMT 2003] 

 (a) 
T

vsk
log

1
log   (b) Tvsk   

 (c) 
T

vsk
log

1
  (d) 

T
vsk

1
log    

11. Activation energy of a chemical reaction can be determined by[CBSE PMT 1998; AFMC 1999; BHU 2000] 

 (a) Changing concentration of reactants 

 (b) Evaluating rate constant at standard temperature 

 (c) Evaluating rate constants at two different temperatures 

 (d) Evaluating velocities of reaction at two different temperatures 

12. The activation energy for a reaction is ./0.9 molcalK  The increase 

in the rate constant when its temperature is increased from 298K to 
308K is [JIPMER 2000] 

(a) 63% (b) 50% 

(c) 100% (d) 10% 

13. Which of the following is the fastest reaction 

[Pb. CET 2002] 

(a) COOC
C
 
250

2
2

1
 (b) COOC

C
 
500

2
2

1
 

 (c) COOC
C
 
750

2
2

1
 (d) COOC

C
 
1000

2
2

1
 

14. The rate constant k, for the reaction )(52 gON  

)(0
2

1
)(2 22 ggNO   is 12103.2  s . Which equation given 

below describes the change of ][ 52ON  with time? 052 ][ ON  and 

tON ][ 52 correspond to concentration of 52ON initially and at 

time, t  [AIIMS 2004] 

(a) ktONON t  05252 ][][  

(b) kt
t eONON ][][ 52052   

 (c) ktONON t  052105210 ][log][log  

 (d) kt
O

O

t


][N

][N
In

52

052  

15. For the reaction  
H

OHCOOCHCH 233  

OHCHCOOHCH 33  The progress of the process of reaction is 

followed by 

(a) Finding the amount of methanol formed at different intervals  

(b) Finding the amount of acetic acid formed at different intervals   

 (c) Using a voltmeter  

 (d) Using a polarimeter 

16. Half life of a reaction is found to be inversely proportional to the 
cube of its initial concentration. The order of reaction is   

[KCET 2002] 

(a) 2 (b) 5 

 (c) 3 (d) 4 

17. The integrated rate equation is tCCRt loglog 0  . The 

straight line graph is obtained by plotting  [AIEEE 2002] 

(a) tlogCv/stime  (b) tCs/v
time

1
 

 (c) tCs/vtime  (d) 
tC

1
s/v

time

1
 

18. For which order reaction a straight line is obtained along with x–axis 

by plotting a graph between half life )( 2/1t and initial concentration 

'a'   [RPET 2003] 

(a) 1 (b) 2 
 (c) 3 (d) 0 

19. The reaction, X product follows first order kinetics. In 40 
minutes the concentration of X changes from 0.1 M to 0.025 M Then 
the rate of reaction when concentration of X is 0.01 M  

(a) 14 min1073.1  M  (b) 15 min1047.3  M  

 (c) 14 min1047.3  M  (d) 15 min1073.1  M  

20. A Substance undergoes first order decomposition. The 
decomposition follows two parallel first order reactions as  

 

 

 
 

The percentage distribution of B and C are 

[Kerala PMT 2004] 

 (a) 75% B and 25% C (b) 80% B and 20% C 

 (c) 60% B and 40% C (d) 90% B and 10% C 

 (e) 76.83% B and 23.17% C 

 

 

 

 

 

Read the assertion and reason carefully to mark the correct option out of 

the options given below : 

(a) If both assertion and reason are true and the reason is the correct 

explanation of the assertion. 

(b) If both assertion and reason are true but reason is not the correct 

explanation of the assertion. 

(c) If assertion is true but reason is false. 

(d) If the assertion and reason both are false. 

(e) If assertion is false but reason is true. 
 

1. Assertion  : Instantaneous rate of reaction is equal to 

dtdx / . 

 Reason  :  It is the rate of reaction at any particular instant 

of time. 
2. Assertion  : Molecularity has no meaning for a complex 

reaction.   

A 

B 

C 

k1
 

k2
 

k1= 1.26  10–4 s–1--––––––

dfsfsfsf 

k1= 3.8  10–5 s–1--––––––

dfsfsfsf 
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 Reason  :  The overall molecularity of a complex reaction is 
equal to the molecularity of the slowest step. 

3. Assertion  : If in a zero order reaction, the concentration of 

the reactant is doubled, the half-life period is also 

doubled.    

 Reason  :  For a zero order reaction, the rate of reaction is 

independent of initial concentration.  

4. Assertion  : If the activation energy of a reaction is zero, 

temperature will have no effect on the rate 

constant.  

 Reason  :  Lower the activation energy, faster is the 

reaction.   

5. Assertion  : According to steady state hypothesis, in a 

multistep reaction, the change in concentration 

with time for reactive intermediates is zero.     

 Reason  :  The intermediates are so reactive that after a 

brief initial period their concentrations rise from 

zero to a small value and remains constant for 

most of the duration of the reaction.  

6. Assertion  : Half-life period of a reaction of first order is 

independent of initial concentration. 

 Reason  :  Half-life period for a first order reaction 

.2log
303.2

2/1
K

t    

7. Assertion  : The photochemical reactions 

HClClH 222   and HBrBrH 222   

have equal quantum efficiencies. 

 Reason  :  Both the reactions proceed by similar 

mechanism. 

8. Assertion  : Vision is not a photochemical reaction.  

 Reason  :  Halogenation of alkenes is a photochemical 

reaction. 

9. Assertion  : Glow worm shows chemiluminescence.  

 Reason  :  Glow worm emits light due to oxidation of 

protein, luciferin present in it. 

10. Assertion  : The rate of reaction is always negative.  

 Reason  :  Minus sign used in expressing the rate shows 

that concentration of product is decreasing.  

11. Assertion  : The kinetic of the reaction 

 pCnBmA ZpYnXm '''   obeys 

the rate expression as nm BAk
dt

dx
][][ . 

 Reason  :  The rate of the reaction does not depend upon 

the concentration of C. 
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Rate of a reaction  

 

1 b 2 a 3 d 4 b 5 b 

6 c 7 c 8 c 9 a 10 b 

11 b 12 b 13 c 14 d 15 b 

16 b 17 c 18 b 19 d 20 a 

21 b 22 a 23 d 24 c 25 a 

26 a 27 a 28 b 29 b 30 b 

31 a 32 c 33 b 34 a 35 c 

36 d 37 a 38 b 39 a 40 c 

41 a 42 b       

 

Rate law and Rate constant   

 

1 d 2 c 3 a 4 b 5 a 

6 a 7 a 8 c 9 b 10 b 

11 b 12 d 13 a 14 c 15 d 

16 d 17 c 18 a 19 c 20 c 

21 b 22 a 23 a 24 d 25 b 

26 a 27 a 28 c 29 c 30 d 

31 d 32 c 33 c 34 d 35 b 

36 c 37 c 38 a 39 c 40 b 

41 a 42 d 43 a 44 c 45 c 

46 a 47 b 48 b 49 c 50 b 

51 b 52 a 53 a 54 d 55 d 

56 c 57 d 58 b 59 b 60 b 

61 c 62 d 63 c 64 b 65 c 

66 d 67 b 68 c 69 c 70 b 

71 d 72 d 73 b 74 b 75 d 

76 b 77 b 78 c 79 c 80 c 

81 b 82 b 83 c 84 a 85 a 

86 c 87 c 88 a 89 c 90 c 

91 b 92 b 93 c 94 b 95 b 

96 d 97 b 98 c 99 a 100 c 

101 b 102 d 103 c 104 c 105 a 

106 d 107 a 108 b 109 c 110 b 

111 c 112 d 113 b 114 b 115 d 

116 d 117 b 118 d 119 a 120 b 

121 d 122 b 123 d 124 c 125 d 

126 b 127 d 128 d 129 b 130 a 

131 ac 132 c 133 d 134 c 135 a 

136 a 137 c 138 c 139 d 140 c 

141 c 142 c 143 c 144 a 145 c 

146 c 147 c 148 b 149 b 150 a 

151 d 152 a 153 d 154 c 155 c 

156 b 157 a 158 b 159 d 160 c 

161 b 162 b 163 b 164 abd 165 ad 

166 b 167 d 168 b 169 d 170 b 

171 c 172 c 173 c 174 a   

 

Collision theory, Energy of activation  
and Arrhenius equation 

 

1 b 2 b 3 b 4 c 5 a 

6 d 7 d 8 b 9 c 10 b 

11 d 12 d 13 a 14 d 15 a 

16 b 17 d 18 b 19 b 20 a 

21 c 22 a 23 d 24 b 25 a 

26 ab 27 c 28 b 29 b 30 c 

31 b 32 d 33 c 34 c 35 a 

36 a         

 

Photochemical reaction 

 

1 a 2 a 3 c 4 b   

 

Critical Thinking Questions 

 

1 a 2 c 3 a 4 d 5 c 

6 c 7 c 8 b 9 a 10 d 

11 c 12 a 13 d 14 d 15 b 

16 d 17 a 18 b 19 c 20 e 

 

Assertion & Reason 

 

1 b 2 b 3 b 4 b 5 a 

6 a 7 d 8 e 9 a 10 d 

11 a         
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Rate of a reaction  
 

1. (b)  Rate of reaction continuously decreases with time. 

2.  (a) The rate of reaction depends upon conc. of reactant, surface 
area of reactant, temperature, presence of light and catalyst.   

3.  (d) According to law of mass action.  

4.  (b) ][RClKR  , if [RCl] =1/2, then rate = R/2.  

5.  (b) 93,42 22    

6.  (c) The rate of chemical reaction  The product of the molar 
conc. of the reactants (at constant T) 

7.  (c) Rate of reaction = 
10

1.0

10

1.02.0








 


dt

dx
 

  1301.0  mindmmol  

8.  (c) As reaction progressing the concentration of the reactants 
decreases and the concentration of the product increases. 

9.  (a) 
dt

NHd

dt

Hd

dt

Nd )(

2

1)(

3

1)( 322 


= 31040
2

3   

  .1060 3   

10.  (b) Greater are the concentrations of the reactants, faster is the 
reaction. Conversely, as the concentrations of the reactants 
decreases, the rate of reaction also decreases. 

11. (b) Ionic reactions are very fast reactions i.e. take place 
instantaneously. 

12.  (b) Rate = 12 )()( BAK  on doubling the active mass of A the rate 

of reaction increase 4 times. 

13.  (c) ‘A’ will disappear at twice the rate at which ‘B’ will decrease.  

14.  (d) When volume is reduced to 
4

1
, concentrations become four 

times.  

16.  (b) 
dt

dNH

dt

dH

dt

dN 322

2

1

3

1






 

  .0015.0001.0
2

3 12  hrkg
dt

dH
  

18.  (b) 
dt

dc
  refers as decrease in concentration of the reactant with 

time. 

19.  (d) The rate of a reaction depends upon concentration of reactant.  

20. (a) 
dt

Dd

dt

Cd

dt

Bd

dt

Ad )(][][][

3

1 



 .  

21.  (b) 22 3HN  ⇌ 32NH  

  
t

NH

t

H

t

N













 ][

2

1][

3

1][ 322  

  432 102
2

3][

2

3][ 










t

NH

t

H
 

  114103  seclitremol  

22.  (a) Increase in concentration of 13105  lmolB  

sec10Time  

  Rate of appearance of B
takenTime

B conc.ofIncrease
 

  114
13

105
sec10

105 





 Seclmol
lmol

  

24.  (c) The rate of formation of 3SO  is secg /1028.1 3 . 

26.  (a) 2
1010







t

t

t

t

r

r

K

K
; For an increase of temperature to 

Co50 , i.e. 5 times, the rate increases by 52 times, i.e. 32 
times. 

28.  (b) 2
1010







t

t

t

t

r

r

K

K
. 

  For an increase of temperature to C20  i.e. 2 times, the rate 

increase by 22 times, i.e. 4 times.  

29.  (b) 2
1010







t

t

t

t

r

r

K

k
 

  For an increase of temperature to Co90  i.e. 9 times, the rate 

increases by 92  times i.e. 512. 

30.  (b) Catalyst increases the rate by decreasing the activation energy. 

31.  (a) For 10K rise in temperature, the rate of reaction nearly doubles. 

32.  (c) Temperature coefficient 2
298

308

25

35o


k

k

C

C

K

K

K o

K
 and 3 for most 

reactions. 

33.  (b) Catalyst decrease energy of activation. 

34.  (a) Thus both rate and rate constant K increase with temperature, 
nreactant)(kr   and RTEaAek

/
   

35.  (c) Enzymes does not always increase activation energy.  

36.  (d) Catalyst reduce the activation energy for reaction and thus 
increase the rate of reaction. 

37.  (a) Catalyst affect only activation energy. It brings down the 
activation energy of reaction. 

38.  (b) As we know that the velocity constant become double by 
increasing the temperature by 10°C so if at 290 K, velocity 

constant 3102.3   then at 300 K, velocity constant 

)(2 290K 3102.32  3104.6  . 

39.  (a) Higher the value of rate constant so, faster the reaction rate.  

40.  (c) Rate of reaction may increase or decrease with increase in 
temperature. If reaction is exothermic, rate decreases with 
increasing temperature while that of endothermic reactions 
increase with increasing temperature. 

41. (a) )(2)(2)(52 42 ggg ONOON   

  Rate of reaction with respect to 2NO  

  15
3

2 103.1
100

102.5

4

1][

4

1 





 ms
dt

NOd
 

42. (b) In first phase, 
100

90
log

20

303.2
K      .....(i) 

  In second phase 
100

81
log

303.2

t
K   .....(ii) 

www.studentbro.inwww.studentbro.inwww.studentbro.in



  From eq. (i) 
100

81
log

303.2

100

90
log

20

303.2

t
  

  
)100log90(log

)100log81(log20




t  

  
)046.0(

)092.0(20

)2954.1(

)2908.1(20









 = 40 minutes 

 

 

Rate law and Rate constant 
 

1.  (d) Molecularity of the reaction does not influence the rate of 
reaction.  

2.  (c)  The rate law for an reaction can be given by; rate = 2))(( BAK , 

i.e. the powers are raised which are given as coefficient of 
reactant. 

3. (a) atmp 5000   

  
tp

p

t
K 0

10log
303.2

  

  
tp

500
log

6010

303.2
1038.3 5


   

  or atm
p t

490
02.1

00500
log00880.0 


  

4.  (b) It is a pseudo-unimolecular reaction.  

5. (a) DCBA  2  

  4105
][ 



dt

Ad
 

  114
4

sec105.2
2

105][

2

1 





 mol
dt

Bd
 

8. (c)  For following reaction, )(2)(2 22)( gNOgONO g   

  When the volume of vessel change into 
3

1
 then concentration 

of reactant become three times. 

  The rate of reaction for first order reaction   concentration. 
So rate of reaction will increases three times. 

9.  (b)  BA2 Products  

  According to question : Rate of reaction of ‘A’ [B] as increase 
in rate is double when [B] is doubled. 

  Rate of reaction  [A] [B] as increase in rate is 8 times when 
concentration of both reactant is doubled. It means that order 
of reaction is 3 and overall rate reaction should be 

][][ 2 BAKr   

10.  (b) Let the rate of reaction depends on xth power of [A]. Then 

  xAkr ][1   and xAkr ]2[2   

  

2

2

1

2

1

4

1

]2[

][










x

x

A

A

r

r
    )4( 12 rr   

  2x . As the reaction rate does not depend upon the 
concentration of B. Hence, the correct rate law will be 

oBAK ][][rate 2  or  2][AK   

11.  (b) Velocity constant ‘K’ is characteristic constant of a reaction and 
depends only on temperature and catalyst. 

12.  (d) Unit of K for Ist order reaction is 1Time .  

13. (a) 
RTEaAeK

/
  by this equation it is clear that rate constant 

of a reaction depends on temperature   

14.  (c) 
xa

a

t
k


 10log

303.2
; 50,800,102 2  xaat  

  16log
102

303.2

50

800
log

102

303.2
102102 




k  

     301.04
102

303.2
2log

102

303.2
4

4
102







  

          121038.1  s   

15.  (d)  Rate of reaction is quadrupled on doubling the concentration. 

Thus 2][Ar  . 

16.  (d) K is not constant for all the reaction.  

19.  (c) Rate determining step is a slow step by which rate of reaction 
can be determined. 

20.  (c)  It is a second order reaction and the unit of k for second order 

reaction is litre 11  secmol . 

21.  (b) For reversible reaction rate constant is also reverse.  

22.  (a) Rate 25.1102.6)( 1
52  ONK  

  1111075.7  slmol   

23.  (a) We know that for first order kinetics   

  
xa

a

t
k


 log

303.2
 

  105.0)(  lmolxa ,
05.0

5.0
log

303.2
6

t
  

  or min384.0
6

303.2

05.0

5.0
log

6

303.2
t   

24.  (d) Rate = )( 52ONK  hence )(100.3104.2 52
55 ON   

  or )( 52ON  18.0  lmol   

25.  (b) ][AKR  , ][,104.31002.1 52
54 ON   

  or )( 52ON 3,
104.3

1002.1
5

4











K  

26.  (a) Rate law for the reaction  

  2252 42 ONOON   

  is ][ 52ONkr   first order reaction. 

28.  (c) Rate constant depends on temperature only.  

29. (c) According to Arhenius concept  

  Rate constant K RTE
e

aA
/

 , Hence rate constant depends only 

upon temperature of the system.  

30.  (d) For CBA 2  

  Rate ]][[ BAK  

  Value of rate constant RTEaAeK /  here K is independent 
of the initial concentration of A and B. 

31. (d) The specific rate constant of a first order reaction depends 
upon the temperature of reaction.  

32.  (c) Unit of K for first order reaction 1 sec   

35.  (b) The rate of zero order reaction is not depend on the 
concentration of the reactants.   

36.  (c) The unit of K for zero order reaction 11  seclitremole .  

37.  (c) Order of reaction is sum of the power raised on concentration 
terms to express rate expression. 

38.  (a) The concentration of reactant does not change with time for 
zero order reaction (unit of K suggests zero order) since 
reactant is in excess. 

39.  (c) mAKr ][  also mAK ]4[r2  , 

m











4

1

2

1
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2

1
m   

40.  (b) 
tVV

V

t
K






log
303.2

 gives constant value of K.  With the 

given date.  Hence it is 1st order. 

42.  (d) nn AKrAKr ]10[100,][   

  Thus 

n











10

1

100

1
or n = 2  

43.  (a) It is a standard example of first order because in that reaction 
rate of reaction affected by only one concentration term.  

44.  (c) Inversion of cane sugar is a Pseudo unimolecular reaction.  

45.  (c) For 1st order reaction 

  
)(

log
303.2

10
xa

a

t
K


   

46.  (a) 7.1117
102.6

693.0693.0
42/1 




k
t sec.  

47.  (b) 
xa

a

t
k


 log

303.2
 

  
30100

100
log

303.2693.0




tT
 

  2.58T min. 

48.  (b) Order of reaction = 3
2

6

2

33

2

3

2

3



  

49.  (c) Two molecules are taking part in elementary step.  

50.  (b) Because two molecules are taking part in elementary step.   

51. (b) The overall order of a reaction is sum of powers T raised on 
concentration terms in order to write rate expression.  

52.  (a) It is a first order reaction as is clear from rate law expression, 

)( 22OHkr    

53.  (a) For Ist order reaction half life is independent of concentration.  

54.  (d) 






















935

35
log

15

1
log

1
e

xa

a
e

t
K  










26

35
log

15

1
e   

56.  (c)  0231.0
30

693.0
k  ; 












75100

100
log

303.2

k
t  

  minutes604log
0231.0

303.2
t  

57.  (d) oOHsugarKRate ))(( 2  

58.  (b) Derive 2/1t from 
xa

a
Kt


 log303.2 , putting 

2

1
t  and 

2

a
x  . Therefore it is 

K

693.0
. 

59.  (b)  2][Xr   or 
2][Xkr   

60.  (b)  8

92/1 103.6
101.1

693.0
,

693.0





k
t sec. 

61. (c) 
)(

1
2/1

a
t  for II order reaction.  

62.  (d) Order of reaction is an experimental value, while molecularity 
is a theoretical value.  

63.  (c) K for 1st order reaction = per unit time i.e.  1Time .  

64.  (b) 0][][ BAKR   so molecularity is two and order is two.  

65.  (c) Rate of zero order reaction is independent of the concentration 
of the reactant and remains constant throughout the reaction.  

66.  (d) 
12/1

)(

1



na

t   

67.  (b) 
12/1

)(

1



n

oC
t  reaction is of first order. 

68.  (c) For Ist order reaction half life is independent of concentration. 

69.  (c)  1

2/1

min005.0
min6.138

693.0
,

693.0  K
t

K  

70.  (b) COOHCHOHCOOCHCH
H

3233 


OHCH 3  

  It is a pseudo-unimolecular reaction.  

71. (d) 
K

t
1

2/1   and tK    

73.  (b) For zero order reactions oAK
dt

dx
)(   

74.  (b) It is an bimolecular and second order reaction.  

75.  (d) 2)(HI
dt

dx
 , then order of reaction = 2  

76.  (b) Rate = oOHK ))(Sucrose( 2   

77.  (b) Because in this reaction one molecule of 52ON  is used. 

78.  (c) Integrated velocity equation for first order reaction is:  

)(

)(
log

303.2

A

A

t
k o  

80.  (c)  
KK

t
693.02log303.2

2/1   

81. (b)  Inversion of sugar is a pseudo-unimolecular reaction. 

82.  (b) For Ist order reaction 

  axa log)log(
303.2

kt
 

  mxcy    

83.  (c) min200
1046.3

693.0693.0
32/1 




k
t  

84.  (a) 11
1

.)(
1 



 timelmoles
Time

lmoles
conc

Time
 for zero 

order reaction.  

85.  (a) The order of reaction is 
2

3
 and molecularity is 2.  

87.  (c) Molecularity can never be fractional. 

88.  (a) As doubling the initial conc. doubles the rate of reaction, order 
= 1. 

89.  (c) When B is in excess, it becomes a pseudo-unimolecular 
reaction.  

90.  (c) 13

2/1

01.01099.9
35.69

693.0693.0   s
t

k   

91. (b) 
xa

hrk


  10
log

96

303.2

24

693.0 1  

  or 2036.1
10

log 
 xa

 or  1 – log (a – x) = 1.2036 

  or  7964.12036.0)log(  xa  

  or  gmxa 6258.07964.1antilog)(    
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92.  (b) 108.0 lmol  to 101.0 lmol  involves 3 half-life.  So the 

t  is 30 minutes 

93.  (c) 2/1t  of II order reaction is inversely proportional to initial 

concentration of reactants.  

94.  (b) As )( 22OHkr  , it is a reaction of 1st order.  

97.  (b) 2/12/3 )()(  BA CCkr  

  Order = 1
2

2

2

1

2

3









  

98.  (c) If rate nm BAK )()( , then order of reaction nm  . 

99.  (a) 13

2/1

1093.6
sec100

693.0693.0  sec
t

k   

100.  (c) 
k

t
693.0

2/1    

101. (b) 13
2/1 sec1044.1

480

693.0
,

693.0  k
k

t .  

102.  (d) 2)(Akr  , when concentration is doubled 

  22 )(4)2( AkAkr   the rate becomes 4 times.  

103  (c) 1
2

2
3 ][][ SnClFeClKr  . Order 312    

105.  (a) 2/1t  for I order reaction independent of initial concentration.  

107.  (a) The rate will be given by slowest step. Thus 

]][[ 2BAKr  .
][

]][[

2A

AA
Kc  or 2/1

2
2/1 ][][][ AKA c   

  ][][][][][ 2/1
22

2/1
2

2/1 BAKBAKKr c  . Thus order is 

5.115.0   
108.  (b) For Ist order reaction half life is independent of concentration. 

110.  (b)  Rate = 2/32/1 ][][ BAK  

  2
2

4

2

3

2

1
..  RO  

112.  (d) The rate of this photochemical reaction is independent of the 
concentration, therefore, it is zero order reaction. 

113.  (b) hr
hrk

t 1
6932.0

693.0693.0
12/1 


.  

114.  (b) The unit of rate constant shows that reaction is of first order. 
For first order reaction, half life is independent of initial conc. 
of the reactant. Thus, 

  sec600
1069.0

60693.0

1069.0

693.0
112/1 










t   

115.  (d) Given : Rate constant of the first order reaction 
6103)( K per sec and initial concentration 

MA 10.0][  . We know that initial rate constant 

  176 10310.0103][   msAK .  

116.  (d) It is the characteristic of pseudo-unimolecular reactions.  

117.  (b) It is a second order reaction. 

118.  (d) Kr  [reactant] 

  05.0
2.0

100.1 2







K  

  st 86.13
05.0

693.0
2/1   

119.  (a) For first order reactions rate is depend on the concentration of 
one reactant.  

120.  (b) Molecularity of a reaction never become zero or fraction.  

121. (d) 
xa

a

k
t


 log

303.2
 

  sec600
50100

100
log

10155.1

303.2
3







t   

122.  (b)  Rate = 12/3 ][][ BAK  

  
2

1
)1(

2

3
..  RO  

123.  (d) oCOt )(2/1   i.e. half life for Ist order is independent of initial 

concentration.  

124.  (c) )()(2)( 22 ggg NOClClNO   

  Rate = 312..,][][ 1
2

2  ROClNOK   

125.  (d) 







 

1

1

5.0

11
108 5

t
 ;  ]12[

1
108 5  

t
 

  .1025.110125.0
108

1 45

5
mint 





  

126.  (b) 1]reactant[  kr
1

10693.0 2
k also 

min100
10693.0

693.0693.0
22/1 




k
t .  

127.  (d) 
Ka

t
1

2/1   for second order reactions. 

128.  (d) 











xa

a

t
k log

303.2
; 












75100

100
log

30

303.2
k  

  











75.93100

100
log

303.2

t
k   Put the value of K  from 

above equation we get the value of t  therefore  

.min60 t  

129.  (b) 
aa

a

t
k

999.0
log

303.2
min

45

693.0

%9.99

1


   or 

  hrst 5.7min44810log
693.0

45303.2 3
%9.99 


   

130. (a) Given A(a) = 2.00 m, t = 200 min and  a(a-x) = 0.15 m  we know 

  
15.0

00.2
log

200

303.2
log

303.2





xa

a

t
k  

  12 min1029.1)824.0301.0(
200

303.2    

131. (a,c) The unit for zero order reaction is 11  timelitremol   

132. (c) It is a third order reaction because  

  1
2

2 ][K[NO]Rate O   312..  RO   

133. (d) Order of a reaction is decided by relative concentration of 
reactants.  

134. (c) Unit of rate constant for second order reaction is 
11  timelitremol   

135. (a) ][][ 2 BAKR   order of reaction 312    

136. (a) Units of 1st rate constant order reaction are 1sec and for zero 

order reaction, these are 11  seclitremol  i.e. 1secM . 

137. (c) This reaction is bimolecular and first order of reaction. 

138. (c) 
k

t
693.0

2/1    Given sec6932/1 t  
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k

693.0
693  , 

693

10693 3
k ;  13 sec001.010  k . 

139. (d) BCBA 2  

    Rate = 12 ][][ BAk  

  312..  RO  and molecularity is ]2[3 BA  .  

140. (c) In photochemical reactions the rate of reaction is independent 
of the concentration of reacting species.  

141. (c) We know that  
xa

a

t
k


 log

303.2
  

3log
303.2

10,

)
3

2
(

log
303.2

10 33

ta
a

a

t




   

  
3

3

10

4771.0303.2
,4771.0

303.2
10



 
 t

t
 sec3300   

142. (c) 4
'

,)2(',)( 22 
R

R
AKRAKR  

  9
'

,)3(',)( 22 
R

R
AKRAKR   

144. (a) 











xa

a

t
k log

303.2
 

  











75100

100
log

32

303.2
k      .… (i) 

 











50100

100
log

303.2

t
k      ….(ii) 

  from the  two equation (i) and (ii), 16t minutes.  

146. (c) The relation between half – life period and initial concentration 

(c) for a nth order reaction is given by 
12/1

1



nC

t  for first 

order reaction )1( n . 
112/1

1



C

t  or 0
2/1 Ct  . 

147. (c) ][][ 2
2 ONOkR  , ]2[]2[' 2

2 ONOkR   

  ][][8][][4' 2
2

2
2 ONOkONOkR   

       8
][][

][][8'

2
2

2
2





ONOk

ONOk

R

R
 

148. (b) For zero order reaction .kr   

149. (b) 
3

4
log303.2

6.0

8.0
log

303.2


t
k  

  
3

4
log

303.2

675.0

9.0
log

303.2

kk
t  ; 1t hour.  

150. (a) For zero order reaction 

  Velocity constant 
Time

ionConcentrat


dt

dx
 

  Unit -1timeionconcentrat  .   

151. (d) 22 BrH   ⇌ HBr2  is a 1.5 order reaction 

  i.e.,  2/1
22 ]][[ BrHK  .  

152. (a) When in any chemical reaction, one of the reactant is present 
in large excess, then the second order reaction becomes first 
order reaction and is known as pseudo unimolecular reaction 
e.g., 

  OHCHCOOHCHOHCOOCHCH
H

33233 


 

  in this reaction molecularity is 2 but order of reaction is found 
to be first order experimentally, so it is an example of pseudo 
unimolecular reaction.   

153. (d) 
years10

693.0693.0

2/1


t

K   

  If initial concentration gma 10 and final concentration 

gm
a

x 5
2
   

  then, 
xa

a

K
t


 log

303.2
 

5

10
log10

693.

303.2
  

  
693.

2log10303.2 
 years10

693.0

301.010303.2



 .  

154. (c) The concentration of the reactants decrease from 0.8 to 0.4 in 15 

min i.e., 152/1 T min, concentration from 0.1m to 0.025 will 

fall in 2 half lives so total time taken 

301522 2/1  T min.  

155. (c) 
50

100
log

303.2

25

100
log

1

303.2

thr
K   

  2log
1

4log
t

  

  2log
1

2log2
t

 ; hrt
2

1
 .   

156. (b) )()()( ggg zyx   

  The reaction is a first order reaction hence, 

  
xa

a

tt
K


 log

303.2693.0

2/1

 
min10

693.0
  

   
10/

log
303.2

a

a

t
 10log

303.2

10

693.0

t
  

  min33
693.

10303.2



 t .  

157. (a) For the first order reaction 
xa

a

K
t


 log

303.2
 

  Given: litremola /5.0 ; litremolxa /,05.0  

  .sec6 1K  

 10log
6

303.2

05.0

5.0
log

6

303.2
t sec384.0

6

303.2
 .  

158. (b) The radioactive disintegration reactions are of first order 
because in this rate of disintegration depends on the 
concentration term of radioactive material only.  

159. (d) Rate cK
dt

dx
.








; 5.0105.1 2   K  

  For first order 12
2

min103
5.0

105.1 





 uteK  

  ute
K

t min1.23
103

693.693.
22/1 





.   

160. (c) For first order reaction 
xa

a

t
K


 log

303.2
 

  Given: ma 1.
10

1
 ; mxa 01.

100

1
 ; t = 500 sec  

  10log
500

303.2

01.

10.
log

500

303.2
 K  

13 sec106.4004606.0
500

303.2  . 
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161. (b) For zero order reaction, rate of reaction is independent of 

concentration 0[Reactant]KR      

162. (b) The radioactive disintegration reactions are of first order 
because in this rate of disintegration depends on the 
concentration term of radioactive material only. 

163. (b) nat  1
2/1  

n

n






1

1

)50(

)200(

4.0

1.0


11

4

1

1

4

4

1





















nn

 

   
11 4

1

4

1



n

 11  n ; 2n . 

164. (abd) By Vant’s Hoff equation, 
2

ln

RT

H

dt

kd o
  

  or I
RT

H
k

o

p 


ln . Hence (a) is correct (b) is also correct 

as plot of log (X) vs time is linear. (c) is wrong because 

Tp   at constant volume. (d) is correct by Boyle’s law. 

165. (ad) (a) is correct because degree of dissociation  kte1  at any 
time t. 

 (b) is wrong because plot of log [A] vs t is a straight line 

  (c) is wrong because time taken for 75% 
reaction is two half life. 

  (d) is correct because in RTEaAek
/

 , RTaE /  is 

dimensionless hence A has the unit of K. 

166. (b) aA  xP 
  Rate of reaction = [A]a 

  Order of reaction = a 
  [A]

1
 = 2.2 mM, r

1
 = 2.4 m M s–1

 
...(i) 

  [A]
2
 = 2.2/2 mM, r

1
 = 0.6 m M s–1 or, 

4

4.2
 ...(ii) 

  On reducing the concentration of A to half, the rate of reaction 
is decreased by four times. 

  Rate of reaction = [A]2 

  Order of reaction = 2. 

167. (d) Order of a reaction can be fractional. 

168. (b) 
KK

t
29.0

4

1
1

1
log

303.2
4/1 



 . 

169.  (d) ][AKR   

  25 10102   K  

  13 sec102 K  

  sec347
2

693

102

693.693.
32/1 




K
t  

170.  (b) nBkR ][ ; nBkR ]2[
4

1
 ;

n











2

1
4 ; n 24 ; 2n . 

171.  (c) ntT  2/1  i.e. 4312  nn  

  
16

1

2

1

2

1
4

0

0 


















N

N
NN

n

 

172.  (c) 15107.1  sK  

  h
K

t 32.1110
7.1

693.0693.0 5
2/1   

173.  (c) CBA   

  On doubling the concentration of A  rate of reaction increases 

by four times. Rate 2][A  

  However on doubling the concentration of B , rate of reaction 

increases two times.  Rate ][B  

  Thus, overall order of reaction = 2 + 1= 3. 

174. (a) In case of zero order reaction, the concentration of reactant 
decreases linearly with time, as its rate is independent of the 
concentration of the reactants. 

 

Collision theory, Energy of activation  
and Arrhenius equation 

 
1. (b) The increase in collision frequency brings in an increase in 

effective collisions and thus rate of reaction increases.  

2.  (b) All collisions are not effective and does not result in the 
formation of the products 

3. (b) The increase in collision frequency brings in an increase in 
effective collisions and thus rate of reaction increases.  

4.  (c) The increase in collision frequency brings in an increase in 
effective collisions and thus rate of reaction increases.  

5.  (a) Slower reaction rate indicates higher energy of activation.  

6.  (d)  Energy of activation decreases, rate of reaction will increases. 

7.  (d) Number of collision depend upon pressure, concentration and 
temperature.  

9.  (c) The definition of activation energy. 

10. (b) Activation energy is the energy needed by reactant molecules to 
gain threshold energy level.  

11.  (d) All other are different forms of Arrhenius equation.  

12.  (d) Increase in the rate of reaction is determined by the increase in 
the number of effective collisions.  

13.  (a) Energy of activation reduced by increasing temperature. 

14.  (d) The definition of threshold energy. 

15. (a)  The definition of activation energy. 

16.  (b) When the temperature is increased, heat energy is supplied 
which increases the kinetic energy of the reacting molecules. 
this will increase the number of collisions and ultimately the 
rate of reaction will be enhanced.   

17.  (d) In exothermic and endothermic reactions will be more and less 

than aE  respectively.  

19.  (b) The value of activation energy for a chemical reaction primarily 
dependent on the nature of reacting species. 

20.  (a) Arrhenius equation is   
RT

E
Ak a loglog  

22. (a) A graph plotted between 
T

k
1

vslog  for calculating 

activation energy.  

24.  (b) When 0aE  rate constant is independent of temperature.  

25.  (a) It is modified form of Arrhenius equation.  

28.  (b) A graph plotted between 
T

k
1

Vslog  for calculating 

activation energy is shown as 

  from Arrhenius equation 

  
RT

E
Ak A

303.2
loglog    

30. (c) It is Arrhenius equation. 

31.  (b) 









211

2 11

303.2
log

TTR

E

K

K a  

  If 2
1

2 
K

K
 

  












310

1

300

1

314.8303.2
2log aE

  

log k 

1/T 
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  






 


10

310300
314.8303.23010.aE  

                      159.53598  Jmol  kJ54 . 

32. (d) When 0aE , the rate of reaction becomes independent of 

temperature.  

  aE( = Energy of activation). 

33.  (c) When k increases, rate of reaction also increases, 
RTEe

pz
k

/
  

for k to increase p, z, T should increase and E should decrease. 

( 7.2e ).  

34.  (c) Endothermic reactions are those which involve absorption of 
heat. High activation energy means potential energy of product 
must be much greater than reactants. 

35. (a) For endothermic reaction H = +ve 

  Then from equation ....;
.... RFRBaa EEEEH

RBRF
  

36. (a) Arrhenius suggested an equation which describes rate constant 
(K) as a function of temperature.  

  RTEaAeK
/

  

  RTEaeAK
/

lnln   
 

 

Photochemical reactions 

 

2.  (a)    HOHOH
Photolysis

2   

3.  (c)  Stark - Einstein was given the law of photochemical 
equivalence. 

4.  (b)  In photochemical reaction the rate of formation of product is 
directly proportional to the intensity of absorbed light. 

 

Critical Thinking Questions 
 

1. (a) For the given reaction : 

  
t

HI

t

H

t

I
















][

2

1][][ 22   

2.  (c) 
dt

Bd

dt

Ad ][

2

1][

3

1
   

dt

Ad

dt

Bd ][

3

2][
   

3.  (a) Concentration of reactants decreases while concentration of 
product increases.  

4.  (d) mn BAKR )()(   

  

m

n B
AKR 










2
)2(' mmnn BAK  2)(2)(  

      mnmn BAK  2)()( , mn

mn

mnmn

BAK

BAK

R

R 


 2
)()(

2)()('
  

5.  (c) lnln K  
RT

Ea  is Arrhenius equation. Thus plots of ln K vs 

1/T will give slope RTEa /  or REa 303.2/ .  

6.  (c) For a reaction aE for forward reaction aE  for backward 

reaction + H .  

7.  (c) As "',"'
aa EEKK   (Greater the rate constant, less is the 

activation energy). 

8.  (b) ,29825),(2 KCTsayTT o   

  131 J104.104kJ4.104   molmolEa  

   
2

4
1 ,103 KK , 

  









211

2 11

303.2
log

TTR

E

K

K a  

  
)J314.8(303.2

J104.104

103
log

11

13

4

2





 




 molk

molK
 

  0
T

1
,TAs

1

298

1











TK
 

  
298314.8303.2

J104.104

103
log

13

4

2













molK
 

  
4

2

4

2

103
,297.18

103
log

 




KK
 181098.1   or 

  114418
2 106)103()1098.1(   sK  

9.  (a) Because reaction is exothermic  

10.  (d) RTEAek /0  RTEAK
mx

o

cy

/loglog 
T

VsK
1

log .  

11. (c) 






 


21

12

1

2

303.2
log

TT

TT

R

E

K

K a   

12.  (a) 






 


21

12

1

2log303.2
TT

TT

R

E

K

K a  

  

















298308

298308

2303.2

100.9
log

3

1

2

K

K
 

 %0.63100
63.1

;63.1;63.1
1

11
12

1

2 



K

KK
KK

K

K
  

13.  (d) Combustion is an exothermic process, which is expected to be 
favoured by low temperature, but it is not true. Combustion 
include burning of particles which takes place at higher 
temperature. Thus at high temperature due to combustion of 
more particles, the reaction proceeds at higher rate.    

14.  (d) Rate constant 12 sec103.2   

  It means it is a first order reaction (because unit of rate 
constant is sec–1) 

  For first order reaction 
xa

a

t
K


 ln

1
 

  
tON

ON

xa

a
Kt

][

][
lnln

52

052


    

15.  (b)  Because as reaction progresses the amount of acetic acid 
increases. 

16.  (d) Half life of a reaction is found to be inversely proportional to 
the cube of initial concentration. The order of reaction is 4. 

17.  (a) It is similar to cmxy   

18.  (b)  nn AKrAKr ]10[100,][   

  Thus 

n











10

1

100

1
or n = 2 

19.  (c) Concentration will fall from 0.1 M concentration to 0.025 M 
concentration within 2 half lives. 

  402 2/1 T min 

  202/1  T  min 

  Rate of reaction = K . c c
T

.
693.0

2/1

   
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  min/10
20

693.0 2 M  14 min/1047.3  M . 

20.  (e) % distribution of 100
21

1 



KK

K
B  

  100
108.31026.1

1026.1
44

4











  

  %83.76% B  

  100of  onDistributi%
21

2 



KK

K
C  

100
108.31026.1

108.3
44

4











 

  %17.23% C    
 

 

Assertion and Reason 
 
 

1. (b) Instantaneous rate of a reaction is equal to small change in 

concentration )(dx during a small interval of time )(dt at that 

particular instent of time divided by the time interval. 
2.  (b) Molecularity of a reaction can be defined only for an 

elementary reaction because complex reaction does not take 
place in one single step and it is almost impossible for all the 
total molecules of the reactants to be in a state of encounter 
simultaneously.   

3.  (b)  For a zero order reaction, KAt 2/][ 02/1  .  

4.  (b) According to Arrhenius equation, RTEaAeK
/

 when 

AKEa  ,0 .  

6.  (a) For a first order reaction, 
xa

a

t
K


 log

303.2
, where a is 

initial concentration, and x is the amount reacted in time t. For 

half-life 2/ax  , 2/1tt   

  
2/

log
303.2

aa

a

K
K


  

   
KK

t
693.0

2log
303.2

2/1  .     

7.  (d) HClClH 222   has much higher quantum efficiency 

than HBrBrH 222  . The first step of secondary process 

of HClClH 222   is exothermic while the same for 

HBrBrH 222  is endothermic.   

8.  (e) Vision is a fast photochemical reaction in which the compound, 
retinal, present in the eye undergoes isomerisation by 
absorbing a photon of light.     

9.  (a) The emission of cold light during a chemical reaction is called 
chemiluminescence.  

10.  (d) The rate reaction is never negative. Minus sign used in 
expressing the rate only shows that the concentration of the 
reactant is decreasing.     

11. (a) Rate expression nm BAK
dt

dx
][][  

  Shows that the total order of reactions is Onm   
nm  as the rate of reaction is independent of 

concentration of C, i.e. the order with respect to C is zero. This 
is the reason that C does not figure in the rate expression.   
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1. The temperature coefficient of most of the reactions lies between[MP PET 1999] 

 (a) 1 and 3 (b) 2 and 3 

 (c) 1 and 4 (d) 2 and 4 

2. The influence of temperature on the rate of reaction can be found 

out by [AFMC 2001] 

 (a) Clapeyron–Claussius equation 

 (b) Gibbs–Helmholtz equation 

 (c) Arrhenius equation 

 (d) Vander Waal's equation 

3. The mechanism for the reaction is given below  

 TSQP 2  

 SRQP  (slow) 

 TRP  (fast) 

The rate law expression for the reaction is  

[Kurukshetra CEE 2002] 

(a) ][][ 2 QPkr   (b) ]][[ QPkr   

 (c) ]][[ RAkr   (d) 2][Pkr   

4. Consider the following energy profile for the reaction. 

SRYX  .  Which of the following deductions about the 

reaction is not correct 

 

 

 
 

 

 (a) The energy of activation for the backward reaction is 80 kJ 

 (b) The forward reaction is endothermic 

 (c) H  for the forward reaction is 20 kJ 

 (d) The energy of activation for the forward reaction is 60 kJ 

5. The minimum energy required for molecules to enter into the 

reaction is called  

[KCET 1986; EAMCET 1992; MP PMT 1993; MP PET 1994] 

 (a) Potential energy  

 (b) Kinetic energy  

 (c) Nuclear energy  

 (d) Activation energy 

6. The minimum energy necessary to permit a reaction is 

[NCERT 1989] 

 (a) Internal energy 

 (b) Threshold energy 

 (c) Activation energy 

 (d) Free energy 

7. The formation of gas at the surface of tungsten due to adsorption is 

the reaction of order [AIEEE 2002] 

(a) 0 

(b) 1 

(c) 2 

(d) insufficient data 

8. The time of completion of 90% of a first order reaction is 

approximately    [MP PET 2002] 

(a) 1.1 times that of half life  

 (b) 2.2 times that of half life 

(c) 3.3 times that of half life 

  (d) 4.4 times that of half life 

9. In a photochemical reaction, the ratio of number of dissociate 

molecules and number of quanta of absorbed energy is called  

 (a) Einstein 

 (b) Quantum efficiency 

 (c) Quantum constant  

 (d) Planck  constant 

10. A reaction rate constant is given by 

 1)/25000(14 sec102.1  RTek   

 It means [MP PET 1995] 

 (a) klog  versus Tlog  will give a straight line with slope as – 

25000 

 (b) klog  versus T  will give a straight line with slope as     – 

25000 

 (c) klog  versus T/1log  will give a straight line with slope as – 

25000 

 (d) klog  versus T/1  will give a straight line 
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1. (b) Temperature coefficient = 

C

C

o

o

K

K

25

35 = between 2 and 3.  

2.  (c) Arrihenius equation is : RTEaAeK
/

   

3.  (b) The rate law expression for the reaction is ]][[ QPkr  .  

4.  (a) aE  of backward reaction kJ404080   

  Hence (a) statement is wrong.  

5.  (d) The energy necessary for molecules to undergoes chemical 

reaction is known as Activation energy.  

6.  (b) Molecules undergoing reaction should cross over the minimum 

energy barrier or energy level known as threshold energy.  

 

 

 

 

 

7. (a) The order of reaction for the formation of gas at the surface of 

tungsten due to adsorption is zero . 

8.  (c) For a first order reaction 

  
)(

log
303.2

xa

a

t
K


  

  
)90100(

100
log

303.2




k
t

10

100
log

593.0

303.2 2/1





t
 

  2/12/1 3.310log3.3 tt   

9.  (b) It is also known as Quantum yield and indicated by  .  

10.  (d) According to the Arrihenius equation a straight line is to be 

`obtained by plotting the logarithm of the rate constant of a 

chemical reaction (log K) against 1/T.  

 

 

 
 

 

 

*** 
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