
CBSE CLASS XII Chemistry
Chemical Kinetics 

	One mark questions with answers

	Q1. If K = 102 (rate constant), will the reaction go to completion? 

	Ans1. Yes. 

	Q2. What is the order of a reaction when ethyl Acetate is hydrolysed? 

	Ans2. CH3COOC2H5 + H2O  CH3COOH + C2H5OH
It is a Pseudo-unimolecular reaction. 

	Q3. Why is a finely divided substance more efficient catalyst? 

	Ans3. Because the surface area of a finely divided substance is very large. 

	Q4. What are the units of rate constant for a zero order reaction? 

	Ans4. Time-1 mole+1 litre-1. 

	Q5. What are the units of rate constant for a second order reaction? 

	Ans5. Litre+1 mole-1 sec-1. 

	

	Two mark questions with answers

	Q1. The rate of a reaction at different times (- dx/dt) is found as
Time (minutes) 
Rate (in mol s-1) 
0 
2.80 x 10-2 
10 
2.78 x 10-2 
20 
2.81 x 10-2 
What is the order of a reaction? 

	Ans1. Since rate of reaction is constant, it is a zero order reaction. 

	Q2. A sample of a radio-active substance takes 80 days to lose half of its radio activity. What time will be required to lose 7/8 of its radio activity. 

	Ans2. 

	Q3. What is Arhenius equation to calculate energy of activation? 

	Ans3. K = Ae-Ea/RT
Where K =Rate constant
A = Constant
T = Absolute temp
R = gas constant. 

	Q4. If half life period of a first order reaction is 80 days, what is the value of rate constant? 

	Ans4. K = 0.693/80 d-1
= 0.0693/8 = 0.00866 d-1. 

	Q5. What is the order of a reaction?
If rate = K|A|1/2.|B|-3/2.|C|2 

	Ans5. n = 1/2 - 3/2 + 2/1 = 2/2 = 1. 

	

	Three mark questions with answers

	Q1. A first order reaction takes 69.3 minutes for 50% completion. How much time will be needed for 80% completion? 

	Ans1. t1/2 = 69.3 minutes
k = 0.693/69.3 = 10-2 min-I
Now t = 2.303/k log a/(a - x)
= 2.303/10-2 x 0.6990 = 160.9 minutes. 

	Q2. In a certain first order reaction, half the reaction was decomposed in 500 seconds. How long will it take for 90% completion? 

	Ans2. K = 0.693/(t1/2) = 0.693/500
= 0.001386 sec-1
Now, t = 2.303/0.001386 x log (100)/10
= 1661 sec. 

	Q3. Find the value of rate constant for the reaction
A + B  AB
if the rate of the reaction is 5 x 10-5 (mole/l)m-1 and |A| and |B| are 0.05 and 0.01 mol respectively. 

	Ans3. A + B  AB
R = K[A][B]
 K = (5 x 10-5)/(0.05 x 0.01)
= 10-1
= 0.1 (mol/l)-1min-1 

	Q4. For three reactions of first, second and third order, rate constants are K1 = K2 = K3, when concentration is expressed in mol/l. What will be the relation among K1, K2 and K3, if the concentration is expressed in mol/ml? 

	Ans4. For first order, K1 = 2.303/t log a/(a - x)
For second order K2 = (1/t).x/{a(a - x)}
For third order K3 = 1/2t {[x(2a - x)]/[a2(a - x)2]}
Now K1  aº(mol/ml)
K2  1/a
K3  1/a2
K1 = K2 = K3, if "a" is expressed in mol/l
Now K1/1000 = K2
= K2/1000 = K2/(1000 x 1000)
K1 = 10-3K2 = 10-6K3.
Because K1  1/aº
K2  1/a
K3  1/a2. 

	

	Five mark questions with answers

	Q1. Define chemical kinetics. Express the rate of a chemical reaction aA + bB  lL + mM. 

	Ans1. Chemical kinetics : Branch of chemistry used to measure the rate of a chemical reaction is called chemical kinetics
H2O2 H2O + 1/2 O2
r = (Change in conc.)/Change in time) = x/t or r = dx/dt.
In a reaction A  product
Let CA is the conc. of reactant at "t"
Therefore, r =  - (dcA/dt)  CA. Where CA is very very small fall in conc. of A in time dt.
or, r =  - dcA/dt = kcA. If CA = 1 ... r =  - dcA/dt = k.
Hence, rate constant of a reaction is rate of reaction when conc. is unity.
Expressing rate of a chemical reaction
A + B L + M.
Let CA, CB be the conc. of reactants A and B at given time "t". Say dcA and dcB be the fall in conc. of A and B in infinitesimal time dt. dcL and dcM is infinitesimal gain in conc. of L and M.
... r = - dcA/dt CA.CB or r = - dcA/dt = k.CA.CB ..........(i)
r = - dcB/dt CA.CB or r = - dcB/dt = k CA.CB ..............(ii)
r = +dcL/dt CA.CB or r = +dcL/dt = k CA.CB ..............(iii)
r = +dcM/dt CA.CB or r = +dcM/dt = k.CA.CB..............(iv)
(-ve sign indicates fall in conc. and +ve sign indicates gain in conc.)
... r = - dcA/dt = - dcB/dt = +dcL/dt = +dcM/dt
For a general reaction, aA + bB  lL + mM
r = - 1/a.dCA/dt = - 1/b.dCB/dt = +1/l.dCL/dt = +1/m.dCM/dt
For example to express rate of reaction for
N2 + 3H2  2NH3
r = - dN2/dt = -1/3.dH2/dt
= +1/2 dNH3/dt or - dH2/dt
= 3/2 dNH3/dt. 

	Q2. What is order of a reaction? Derive an expression for a first order reaction. What is half life period? 

	Ans2. Order of a reaction : Number of those reactant molecular species whose conc. actually changes as a result of reaction.
or, It is the sum of the powers to which reactant terms must be raised to express the rate of reaction completely.
aA + bB  product
Let x moles of A and y moles of B are involved, where conc. changes in rate determining or slowest step.
order of reaction = (x + y) , r  CAx.CBy
First order reactions :  Expression for a first order reaction : 
A   Product
Concentration of reactant at t = 0 is "a"
say dx is gain in conc. of product in time dt
conc. of reactant at "t" is a - x
Therefore, dx/dt  (a - x) or dx/dt = k(a - x) or dx/(a - x) = kdt
integrating this reaction(dx/(a - x))= k(dt) 
-log (a - x) = kt + C ....................(i) If t = 0, x = 0
So,  - log a = C  ................(ii)
putting value of (ii) in (i)
- log(a - x) = kt - log a or log a - log (a - x) = kt
or loge a/(a - x) = kt or 2.303 log10 a/(a - x) = kt
k = [2.303/t . log10 a/(a - x)] .........(iii)
Half life period  T1/2 (Time required to bring half change)
At T1/2 = t, x = 0.5a. putting value in equation (iii)
k = 2.303/t1/2. log 10 a/(a - 0.5a) = 2.303/T1/2 log102
= (2.303 x .3010)/T1/2
[k = 0.693/T1/2] 

	Q3. (a) Explain difference between order and molecularity of a reaction.
(b) What are zero order reactions?
[TRY YOURSELF] 

	Q4. (a) What are various factors influencing the rate of a chemical reaction? What is temperature coeff? What is the effect of temperature on the rate of a reaction?
(b) Define energy of activation. How will you obtain it by Arhenious equation?
[TRY YOURSELF] 


