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2 (a)

For zero order reaction, 𝑡1/2 ∝ [𝑅]0

3 (b)

Effect of temperature on reaction rate is given by Arrhenius equation𝑘 = 𝐴𝑒―𝐸𝑎/𝑅𝑇
4 (b)

This is Arrhenius equation.

5 (b)

Let ,initial concentration=a

Final concentration=a- 
2

3
 a= 

𝑎
3𝑡2

3
=

2.303𝑘 𝑙𝑜𝑔 𝑎𝑎/3
=

2.303

5.48 × 10―14
log 3

=2.01 × 1013s

6 (c)

Let the order with respect to A and B is x and y respectively.

Hence,𝑅𝑎𝑡𝑒 𝑟 = [𝐴]𝑥[𝐵]𝑦 …(i)

On doubling the concentration of A, rate increases 4 times,4𝑟 = [𝐴]𝑥[𝐵]𝑦       … (ii)

From Eqs. (i) and (ii)

1

4
= (1

2)
𝑥

∴    X=2∴   order with respect to A is 2

If concentration of A and B both are doubled,8𝑟 = [2𝐴]𝑥[2𝐵]𝑦 … (iii)

From Eqs. (i) and (iii), we get

1

8
=

1

(2)𝑥  . 
1

(2)𝑦               [ ∵ 𝑥 = 2]

1

8
=

1

(2)2
 . 

1

(2)𝑦
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1

8
=

1

4 × 2𝑦
2𝑦 = 2∴  Y=1

Hence , differential rate equation is 𝑟 ∝ [𝐴]2[𝐵]1  or   
𝑑𝐶𝑑𝑡 = 𝑘𝐶2𝐴 × 𝐶𝐵

[Where, 𝐶𝐴 and 𝐶𝐵=concentrations of A and B]

7 (d)𝑟 = 𝑘[𝐴]𝑛           …(i)

When concentration is doubled then4𝑟 = 𝑘(2𝐴)𝑛       …(ii)

Divide Eq. (ii) by (i)

4 = 2𝑛𝑛 = 2

8 (a)𝑡 =
0.693𝑘 𝑙𝑜𝑔 [𝐴]0[𝐴]

=
2.303

60
𝑙𝑜𝑔 𝑎𝑎

16

=
2.303

60
log 16

=
2.303

60
× 1.204

= 0.0462𝑠
= 4.6 × 10―2𝑠

9 (a)

From the unit of rate constant (𝑖.𝑒.,𝑠―1), it is clear that the reaction is of first order.

2𝑁2𝑂5→4𝑁𝑂2 + 𝑂2

Hence, for first order reaction ,𝑘 =
2.303𝑡 𝑙𝑜𝑔 𝑝0𝑝𝑡∴ 3.38 × 10―5 =

2.303

10 × 60
𝑙𝑜𝑔 500𝑝𝑡

Or     𝑙𝑜𝑔500𝑝𝑡 =0.00880∴       
500𝑝𝑡 = 𝑎𝑛𝑡𝑖 log 0.00880

=1.02𝑝𝑡 =
500

1.02
= 490 𝑎𝑡𝑚

11 (b)
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𝑡 =
2.303𝑘 log

𝑎𝑎 ― 𝑥∵ 𝑥 =
3

4
 𝑎∴  𝑡 =

2.303𝑘 log
𝑎𝑎 ― 3

4
 𝑎

=
2.303𝑘 log 4

12 (b)

2𝑁2𝑂5→4𝑁𝑂2 + 𝑂2

Rate of decomposition of 𝑁2𝑂5 = ― 1

2

𝑘[𝑁2𝑂5]𝑑𝑡
Rate of formation of  𝑁𝑂2 =

1

4

𝑘[𝑁𝑂2]𝑑𝑡
∴ rate of decompsition of N2O5

rate of formation of NO2
=

1

2
k

[N2O5]

dt

1

4
k

[NO2]

dt𝑜𝑟     
1

2
𝑘 [𝑁2𝑂5]𝑑𝑡 ×

4

1

𝑑𝑡𝑘[𝑁𝑂2]

=
4

2
=

2

1
= 2:1

13 (a)𝑘 =
2.303𝑡 𝑙𝑜𝑔 𝑎𝑎 ― 𝑥

Given, reaction is75% completed is 32 min 

A=100,x=75∴             𝑘 =
2.303

32
𝑙𝑜𝑔 100

100 ― 75          …(1)

For 50% completion of reaction 

A=100, x=50∴            𝑘 =
2.303𝑡 𝑙𝑜𝑔 100

100 ― 50           …(2)∵        𝐿𝐻𝑆𝑜𝑓 𝐸𝑞.(1) = 𝐸𝑞.(2)∴     𝑅𝐻𝑆𝑜𝑓 𝐸𝑞.(1) = 𝐸𝑞.(2)∴    
2.303

32
𝑙𝑜𝑔 100

100 ― 75
=

2.303𝑡 𝑙𝑜𝑔 100

100 ― 50𝑜𝑟 2.303

32
log 4 =

2.303𝑡 log 2

Or 
𝑡

32
=

log 2

log 4
 or 𝑡 =

32 × log 2

2 log 2∴     𝑡 = 16 𝑚𝑖𝑛∴   𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑤𝑖𝑙𝑙 𝑏𝑒 50% 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑖𝑛 16 𝑚𝑖𝑛
14 (b)

 Rate ( +𝑑[𝐶]𝑑𝑡 ) = 𝑘[𝐴][𝐵]
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Thus, the order of reaction w.r.t. A=1

The order of reaction w.r.t.B=1

Total order of reaction=1+1=2

15 (a)

The intersection point indicates that half of the reactant 𝑋 is converted into 𝑌.

16 (b)

At 𝑇1 = 200 𝐾, 𝑇2 = 400 𝐾, 𝑘1 = 𝑘,  𝑘2 = 10 𝑘
∵ log

𝑘2𝑘1
=

𝐸𝑎2.303𝑅  (𝑇2 ― 𝑇1𝑇1 ∙ 𝑇2
)

log
10 𝑘𝑘 =

𝐸𝑎2.303𝑅  (400 ― 200

400 × 200)𝐸𝑎 = 921.2 𝑅
17 (c)

Zero order reactions occur with constant rate.

18 (a)𝑡 =
2.303𝐾 log

𝑎(𝑎 ― 𝑥) ;

Thus, 𝐾 =
2.303

10
log 8 = (2.303 × 3 log 2 ) /10

19 (c)

For the reaction 𝐴→𝐵
On increasing  the concentration of reactant (i.e.,A) by 4 times , the rate of reaction 

becomes double ,hence order of reaction is
1

2
.

20 (b)

The rate of chemical reaction always decreases with time as reaction proceeds due to 

decrease in number of reactant molecules. Only for zero order reactions the rate of 

chemical reaction remains same.
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A A B B B C D A A D

Q. 11 12 13 14 15 16 17 18 19 20

A. B B A B A B C A C B
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