CBSE Test Paper-01
Class - 12 Chemistry (Chemical Kinetics)

. If 75% of a first order reaction was completed in 32 min, then 50% of the reaction was
completed in

a. 24 min

b. 4 min

c. 16 min

d. 8 min

. The constant k used in rate equation is known as

a. Distance constant

b. Velocity constant

c. Reaction constant

d. Order constant

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

a. 460.6R

b. 921.2R

c. 1842.4R

d. 230.3R

. The minimum amount of energy required by the reacting molecules at the time of
collisions in order to produce effective collisions is called

a. Threshold energy

b. Potential energy

c. Internal energy

d. Activation energy

. Thermal decomposition of a compound is of first order. If 50% of a sample of a
compound is decomposed in 120 min, the time taken for 99.9%completion is

a. 1000 min

b. 399 min

c. 1200 min

d. 400 min
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. How does the reaction rate change on increasing the temperature?

. Identify the order of reaction from the following rate constant:
k=23x10"°L mol *s!

. What is activation energy?

. Time required to decompose SO,Cl, to half of its initial amount is 60 minutes. If the

decomposition is a first order reaction, calculate the rate constant of the reaction.

. State any one condition under which a bimolecular reaction may be kinetically first

order.

. For the chemical decomposition of SOCly, its initial concentration is 0.8420 mol L1

and final concentration is 0.215 mol L'l in 2 hours. What is the average rate of this

reaction?

. Consider the reaction:
2+B—C+D

Following results were obtained in experiments designed to study the rate of reaction:

Exp. | Initial concentration (mol L” (B] Initial rate of formation [D]
No. 1) 1A] (m/min)

1. 0.10 0.10 1.5x 1073

2. 0.20 0.20 3.0x1073

3. 0.20 0.40 6.0 x 1073

L. Write the rate law for the reaction.
ii. Calculate the value of rate constant for the reaction.
iii. Which of the following possible reaction mechanism is consistent with the rate
law?
I. A+B — C+ E(slow)
A+ FE — D (fast)
I. B— C+ E(slow)
A+ FE — F (fast)
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A+ F — D (fast)

13. Give one example of pseudo first order reaction.

14. A first order reaction has a rate constant of 0.0051 min™'. If we begin with 0.10 M
concentration of the reactant what concentration of the reactant will be left after 3

hours?

15. Sucrose decomposes in acid solution into glucose and fructose according to the first

order rate law with tq, = 3.00 hours . What fraction of the sample of sucrose remains

after 8 hours.
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CBSE Test Paper-01
Class - 12 Chemistry (Chemical Kinetics)

Solutions

1. c. 16 min
Explanation:

75% completion means 2 half lifes so 50% completion means only one half life.

2.303 a

= = log —

_ 2.303 100

2303 100

= Tlog<m> .-+ (2)
from (1) and (2), we get
t =16 mins

2. b. Velocity constant

Explanation:

It is describing the speed of a reaction i.e. how concentration of reactant changes

w.r.t. time. Hence it is called Velocity constant

3. a. 921.2R
Explanation:

k _ E, 11
log - = a3\ T — 7

k _ K, 1 1
log & = 2.303R(200 400
10

log 10 = E, (400—200)

2.303x R \ 200x400
2.303x200x400 R
E, = 28 20AN R (16510

E, =921.2R

= 1)

4. a. Threshold energy
Explanation:

The minimum amount of energy required by the reacting molecules at the time

of collisions in order to produce effective collisions is called threshold energy.
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10.

E. _engrpe (£ {if.ﬂ.mﬂh*

Emcrpy b riier
Ectimtnene gyl

Er ----- Emerpy of the
rctin
[ - RS . P -
e Products [£)
Propi=s of reaction ———
c. 1200 min
Explanation:

t99.9 = 10 X t19

detail:
here, k = 0'6%3

_2.303x120 3 2.303x120x3
also,t—2—30:9_6%230 ;o§10 = g3 — log 10
=t = S = 1196.36 ~ 1200

The rate of reaction would increase on increasing the temperature as it increases the

number of collision as well as number of effective collisions.

Second order, because unit is L mol~ 1 s 1.

Activation energy (E,) is the minimum amount of energy which the reactant must
absorb to cross over the activated complex energy barrier. Mathematically, E; = Et -
Egr, where E7 is the energy of the activated complex, and Ep, is the energy of the

reactants.

For a first order reaction,
__0.693

t1/2
0.693

60 min *
— 1.155 x 10 ?min1.

_0.693 4.1
= 288 =1.925 x 107 *s71.

If one of the reactant is present in excess, bimolecular reaction will become

kinetically first order.
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change in concentration

11. Rate of reaction = —
time interval
(0.8420—0.2105)mol /L
2hr o

12. i Letratelawis

Rate = k[A]*[BJY

—_

So, 1.5 x 1072 = k[0.1]*]0.1]¥... ()
3.0 x 107° = k[0.2]®[0.2].... (i)
6.0 x 1073 = k[0.2]%[0.4]¥. .. (ii7)

From eq.(ii) and (iii)

6x10% _ Kk[0.2]°[0.4]
3x10°%  k[0.2]°[0.2F
2Y=2

=y=1

From eq.(1) and (i)
3x10% _ k[0.2["[0.2]
1.5x107%  k[0.1[0.1]"

2=2% x2

2%=1

= x=0

Thus, the rate is given as Rate =k[B]1

ii. Rate = Kk[B]
k— Rate _ 3x1073
~ [B] 02
=15 x 10 3min!

0.6315
315 — 0.3158mol /L /hr

iii. B — C+ E (slow) is the possible reaction with is consistent with the rate law i.e.,

Rate = k[B]'.

Hence, mechanism II is appropriate for the reaction.

13. CH3COOC2Hs + H,O — CH3COOH + C9H5OH

rate = k [CH3COOC,Hs]! [H,0]°

14. Here [R];=0.10 M
t= 3 hours =180 min

k= 0.0051 min™}
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Using the formula

K — 2'?;0310g [[1;]]0

0.0051 = % log T

lOg (Eﬁl’]() _ 0.0(;5.')?;[02180

log T = g = 0-3986
g % - antilog (0.3986)

O-T}f = 2.503 = [R]

= 220=0.309 M

15. As sucrose decomposes according to the first order rate law,

2303 [R],
K = =—log 0

The aim is to find [R]/[R]o

t1/2 = 3.00 hour
K — 0693 _ 0.693

t1/2 o 3 hr
=0.231 hr'l
Hence,

1 2.303 [R],
or log % = 0.8024
Ry . .

or o Antilog (0.8024)
=6.345
A _L_-01s8

[R] ~ 6.345



