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CHEMICAL KINETICS

A flask contains a mixture of compound A and B both compounds
decompose by first order kinetics. The half-lives are 27 min for A and
9 min for B. If the concentrations of A and B are equal initially, how
long will it take for the concentration A to be four times that B.

(A) 27 min (B) 9 min (C) 18 min (D) 54 min
For a homogeneous gaseous reaction

2A ? B+ C + D the initial pressure was p, while pressure after time t,
was p. The rate constant k in terms of p_, p and t.

1 Po 1 Po
(A) 110930, 2 (B) 110935, 22p

1 Po 1 2pg
(©) 11°93p, 22 (B) 119930 24p

The ratio of the the time t,,, / t;,, for 11"® order reaction is given by
............. where (t;,, is the time required for concentration to become

1 .. .
2 of original concentration)

OF B) (©) 2 (D) 5

k.
—> B Rate constant k, = 4 x 10 " sec

K,
—> C Rate constant k, = 2 x 10 " sec

Activation energy For path A? B; E_, g =120kJ
and Activation energy For pathB? C;E_; . =60 kJ
the overall activation energy of the reaction is

(A) 100 kJ (B) 120 kJ (C) 80 kJ (D) 90 kJ

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) 1.73 x 104 M min— (B) 3.47 x 10> M min—
(C) 3.47 x 104 M min— (D) 1.73 x 10> M min—t



Q.6 For the first order decomposition reaction of N,O, written are
2N,O, ?? ? 4NO, + O, rate = K[N,O.]

N,O, ?? ? 2NO, + O, rate = K'[N,O]
Which of the followring facts is true.

(A) K =K' (B) K > K’ (C) K > 2K’ (D) 2K = K’

Q.7 For a first order reaction, the ratio of times to complete 99.9% and
halt of the reaction is

(A 8 (B) 9 (C) 10 (D) 12
1
Q.8 The plot of in K and T is linear with a slope of

Ea Ea Ea Ea
(A= B) % (©) 2303R (©) —%303R

Q.9 The rate constant for the reaction, 2N,O, ?? ? 4NO, + O, is
3 x 10-° sec™ if the rate is 2.40 x 10-°> mol L-! s~ then the conc. of
N,Og is

(A) 1.4 (B) 1.2 (C) 0.4 (D) 0.8

Q.10 The rate of a certain reaction depends on concentration according to
equation :

dx _ mx?

T dt T 12nx2
the order of reaction when concentration of x is very-very low.

(A) O (B) Ist (C) 11 (D) None
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SOLUTIONS (CHEMICAL KINETICS)

where

t
Ans.l  N=N, ak

N is conc. at any time t

& N, isconc. att = 0.

2t
2 —_—
? 27
? t=27 min. [A]
Ans.2 2A 7?7 B + C
0 p, 0 0
t=t p,—2X X X
P, ¥X=D
X=p—pP,
_ 2303 Po
? K= t | Po ? 2X
2.303 Po
? K=——-1
t Po ?2(P?Po)
2.303
o K=" p—o

x o U



t
Ans.3 7% =2  We know that t,, for n™ order reaction is given by

t3/4
o t, ? 2”-1 ...... (|)
n_
S|m|!arly t%:.? 4 e (i)
Devide eq. (ii) by eq. (i)
tl/ 2[’]?1
7 T == n = 2 for 11" order reaction
t% 4n.1
t, 221 2 1
? B=tmp=o=2 [A]
t% 42.1 4 2
—>B k =4x10" E__,=120K
Ans.4 A—
—>C k,=2x 10" E,., =60k}
Koverall = Kl + K2

2Eancs »Eap2c
Ae—Ea/RT = Ae RT + Ae RT

On diff. w.r.t. Temp.

K1Eaa28 ?K2Eag2c

? Ea =

K, ?K,
42107221207222107° 260
? =
' 621073
4807120
? =
6
600
? = = 100 kJ  [A]

X 27? Pt
Ans.5 t?0 01 0{‘

t240 0025
_ 2303, 01
— Tt %902
. 2303 1?1000 ] 2303 |,
' a0 '°97107225 ' a0 09
222303 2
2 21222 3010 ? < x .693

40 ' 40



Rate = K(A)'

? 2—1O><693><1><10—5

? 34.7 < 10> M min™

Ans.6 2N, O, ??? 4NO, + O,

1
N,0, ?2 2 2NO, + -0,

_1dINOs5] _ 1d[NO,] _ 1d[Oy]

? 2—10 x .693 x .01

2  3.47 <x10* M min™

rate = K [N,O]

rate = K' [N, O,]

2 dt 4 dt 1 dt = KIN;O;]
dN;Os] _ 1d[NO,] _ _d[O,] _ .,
dt T 2 dt =2 dt = K [N,O]
K [NZOS] =K' [NZOS]
2K = K'
2.303 a
Ans.7 t, . = K log 999
a?—-a
100
2.303 a?100
? K log 0.1a
2.303
? —— log 1000
K
2.303
? 10 [T log 2] ? 10t
t
999 -, 10
t5006
ANs.8 K = Ae Fa/RT
Ea Ea 1
= _— = - — . — +
InK=1InA BT ? In K BT In A
y = C—mx ?7 y=—mx+2¢C
— CalK
Jn T InA [B]



Ans.9 2N,0O, ?? ? 4NO, + O,
rate = K[A]" n=1
2.40 x 10> =3 x 10° [A]"

2407107 _

Al =350 =98 O]

dx mx2 )
ANns.10 —_— = > Xx<<<l1 1+nx?71
dt 1? nx
dx
——— = nx?

dt

? rate ? x?

? n=2

Order of reactionis 2 (11") [C]



