PHYSICAL / INORGANIC

CHEMISTRY DPP NO. 50 | |
D P P Max. Time : 52 min.

DAILY PRACTICE PROBLEMS

Total Marks : 47

Topic : Chemical Kinetics

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.9 (3 marks 3 min.) [27, 27]
Subjective Questions ('-1' negative marking) Q.10 to Q.14 (4 marks 5 min.) [20, 25]
1. For a 1st order reaction (gaseous) (cont. V, T)
b

aA—— b-1)B+1C (with b > a), the pressure of the system rose by 50 [g‘ﬂ % in a time of

10 min. The half life of the reaction is therefore.

(A) 10 min (B) 20 min (C) 30 min (D) 40 min
2, Two first order reaction have half-lives in the ratio 8 : 1. Calculate the ratio of time intervalst, : t,. The time

th th
1 3
t, and t, are the time period for (—j completion of 1%t reaction and (Z] 2"¢ completion rxn repectively.

4
(A)1:0.301 (B) 0.125:0.602 (C)1:0.62 (D) none of these
3. Under the same reaction conditions, initial concentration of 1.386 mol dm= of a substance becomes half in

k
40 seconds and 20 seconds through first order and zero order kinetics, respectively. Ratio [é} of the rate

constant for first order (k) and zero order (k) of the reaction is.

(A) 0.5 mol-'dm? (B) 1.0 mol dm-® (C) 1.5 mol dm= (D) 2.0 mol-* dm?
4, For a first order reaction, the ratio of time for the completion of 99.9% and half of the reaction is
(A) 8 B) 10 ©)9 (D) 12
5. For a first order reaction, nA —— B whose concentration vs time curve is as shown I
in the figure. If half life for the reaction is 24 minutes . Find out the value of n. £
A1 §
(B) 2 gl
()3 204872
(D) 4 Time {min.) — »
6. Number of natural life times (T, ) required for a first-order reaction to achieve 99.9% level of completion is:
(A)2.3 (B)6.9 (©)9.2 (D) 0.105
7. Consider the plots for the types of reaction nA -B+C

dIA] 1
- Tt [Al Al
(A t

t
0 (i) i)

These plots respectively correspond to the reaction orders :
(A)0,2,1 (B)0,1,2 ©) 1,1, 2, 0)1,0,2
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10.

1.

12.

13.

14.

Reaction A+ B — C + D follows rate law, r = k[A]"? [B]"? starting with 1 M of A and B each. What is the time
taken for concentration of A become 0.1 M ?

Given k =2.303 x 102 sec™.

(A) 10 sec (B) 100 sec (C) 1000 sec (D) 434 sec

At high temperature (504°C) dimethyl ether decomposes as per the reaction
(CHy,0 (@ —— CH,Q) + H,(@) + CO(@)

time (sec.) : 0 400 1200 o«

Piotar (MM) 312 412 560 935

623 623
Determine the half life of the reaction during this run. (In [@j =0.175,In [ﬁ) =0.5076)
(A) 1311 sec (B) 1411 sec (C) 1511 sec (D) 1611 sec

Areaction between A and B is represented stoichiometrically by A + B — C. Observations on the rate of this
reaction are obtained in three separate experiments as follows :

initial concentrations final concentration
[Al,, M [Bl,, M duration of experiment At, hr [Al.M

Q) 0.1000 1.0 0.5 0.0975

2 0.1000 2.0 0.5 0.0900

3 0.0500 1.0 2.0 0.0450

What is the order of the reaction with respect to each reactant and what is the value of the rate constant?

The gas phase decomposition of NOBr is second-order in [NOBr], with k= 0.810 M- s at 10°C. We start
with 4.00 x 10 M NOBt. in a flask at 10°C. How many seconds does it take to use up 1.50 x 10 M NOBr?

2NOBr(g) —— 2NO(g) + Br,(g) : Rate = k[NOBIJ?

Let there be as first-order reaction of the type, A —— B + C. Let us assume that all the three species are
gases. We are required to calculate the value of rate constant based on the following data.

Time 0 T 0

Partial pressure of A P, P, -

Let there be a first order reaction, A —— B + C. Let us assume all three are gases. We are required to
calculate the value of rate constant based on the following data

Time 0 t 0

Total pressure P, P -

Calculate the expression of rate constant.

A(@ — B(9) + C(9)

Time 0 t )

Total pressure of B + C 0 P, P

Calculate the expression of rate constant.
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DPP No. # 50
1. A) Z. (©) 3. N
6. (B) T (D) 8. B)

10. Rate=K[A]'[B?,k=5x102M=2 hr' 11.

1 (Po 1 [ Py
12. k==In ] 13. Kz?'"‘\gpu—ﬁ]

t AR,

t=926s.

Hints & Solutions

PHYSICAL / INORGANIC CHEMISTRY

DPP No. # 50
1 ah S (b-1B
t=0 ar
b-1 iz
t=10min a' —x (b-1) z {{a— )
a8 a
F“Q a'
T —2', o X o 5
=£ half life = 10 minute.
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_ (ty2)y 1
3 © 4= 5693 "7
_ (ty2)2 1 ]
L= 0693 M|1374
t, 8 In4/3)
e ? x ‘“““‘In{‘q} =1:0.62.
3. For I* order reaction
_ tn2 0693 £
5 t”? = —4(] Secon
ki 0693 _ -
~ ko 1386
2.303 100}  2.303
. t= =1 [ﬁ]= kK <3
_ 2.303x3 _ 2.303x3xtyo
t="oeo3 = 0.693
ti2
togge _ 2303x3 _ 10
= ty2 = 0693
5. nA——B
a
x P
a-x = t, =24 min
X
att=48 a—x = H
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For zero order reaction

G, 1386
ko= 2%, - 2x20

_ 0693
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n "1+n —
fn2 1 a
—=—
24 48 ~ na
{1+n)
’
0 - n=3
2.303 a
6. We know, k= —— log =)
99.9% completion
a=100
a—-x=(100-99.90) = .10
_ 2.303 [@]
Then t—TIog 10
1
t=2.3D3x3x[E] ; t=89xt
T nA —— B + C
—dA
% o [A] (I*orden)
[A] ot (zero order)
1
ﬁ oo t (2™ order)
8. A + B — C + D
t=0 1 1 0 0
i=t 1-x 1-x X x
I- = k[ﬂ] 112 [E]'1J'2
d
= g Ek@-0n1-x".
t
dx
or T k (1-x).
-1 () - 2 () = 100
= X5 hiaeg) L= Zap3xi02 '%9 o) =1 sec
9. (CH,). ©(g) — CH,(@) *+ H, (g) + CO(g)
t= a 0] 0 0 acP,=312mm
t=400 sec a-x X X x a+2xup4m:412mn
t=1200 sec a-y y y ¥ a+2yup1?m=5mmm
t= = 0 a a a 3an Fm= 935 mm
o [Ce) _ [LJ _ ['Pm—ﬂn]
Kt=In [CtJ"'m r— = Kt=In o

x>
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_ 1 [935-31%“ 1 [ggg] b 1
(t=400sec) K = 400 In 935*412J = 400 In | 503 | sec'=0.175 x &
_ 1 [935412] 1 [623] . 1
In2 2Iin2 1584 +1638
ty = —— e— = =
-1'2 ki +ko (ki +kz) 2 1611 sec.
2
10. Initial conc. duration of experiment (hr) final conc. [A], Rate
[Al,M  [B],, M
01000 1.0 0.5 0.0975 5 % 10*M hr'
01000 20 0.5 0.0900 20 x 10*M hr'
0.0500 1.0 2.0 0.0450 25 % 10°M hr'
A+B——>C
_diA] _ dB] _ dC]
RME=="gt "~ = o
Rate = K[A]*[B]®
R, =K[0AF[1P = 5% 10 M hr'
R, = K[0.1][2]° = 20 x 10* M hr'
R _[1P _ 1
Ry = [*z'j| s = b=2
R,=K[0.05F [1]2=2.5 x 10° M hr'
R,=K[0.1F[1F =5%x10°M hr'
Rz 17 _ 1 B
R ~|2] ~ 2 = a1
R, =K[0.1][1P=5x% 10" M hr'
_ 5x107° _ D
K 51 2 x10= M= hr
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1. [NOBr], = 4.00 x 10~ —1.50 x 10~ = 2,50 x 10~

1 1 1 .
K= 5 {[Nggrh [NOBr]q } (due to cofficients of the reactant = 2)

1 1 1
0.010= 2t|:2.55x1[}_3 4.0%19*‘*]

1 [ (4.00-250)x10"° ]

2x0.810| 2.50%10™° «4.00x 1073
t=926s.
12, A— 5B + C
t=0 a 0 0 8% P,
=t a-x X X (a=x) o« P,
_a_ L L
Kt-ln{a_x] =4 k—T]n[Pt]
13. A— 5B + 5
t=0 a 0 0 axP
t=t a-x X X (a+x) « P, =5 XiP=P)
(7 1o f B 1 [_Pu J
14. A— B + C
t=0 a 0 0
P,
t=t a-x X X 2% « P, = X o Et
t= 0 a a 2a « P a S
=0 xkF = o 2
[ a ] 1 [ pm ]
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