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Since doubling the concentration of B does not change
halflife, the reaction is of 1st order w.r.t. B.
Order of reaction with respect to 4 = 1 because rate of
reaction doubles when concentration of A is doubled
keeping concentration of B constant.
. Order of reaction = 1+ 1 =2 and units of second
order reaction are Lmol ' sec .
The molecularity of a reaction is the number of reactant
molecules taking part in a single step of the reaction.
Thus the reaction involving two different reactant can
never be unimolecular.
Lettherate lawbe r=k [A]*[B]

0.10 _ [0.024]*[0.035)

Divide(3) by (1) ——= v :
>0 510 [0.012][0.035)¥

S 1=[2]5x=0
* Y
Divide(@) by @3) D0 (00241 [0.0701"
010 [0.024]*[0.035]"

5.8=(2);y=3

Hence rate equation, R = k[A]’[BF =k[B}®

If we write rate of reaction in terms of concentration of
NH, and H,,then

Rate of reaction = — ———=——
2 dt 3 d

d[NH;] 2 d[H,]
T 3 d
As doubling the initial conc. doubles the rate of
reaction, order =1
Rate law has to be determined experimentally as Cl, is

; L., — .
raised to power 3 in rate law whereas its stichiometric

coefficient in balanced chemical equation is 1.

(/2D _("_2\"{
(h/2)2 _L"IJ !

Activation energy is lowered in presence of +ve
catalyst.

Overall order = sum of orders w.r.t each reactant.

Let the order be x and y for G and H respectively
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[G]mole | [H]mole | rate(mole
Exp.No. E o = -
litre litre litre " time ™)
1 a b r
2 2a 2b 8r
3 2a b 2r

«> For (1) and (3), the rate is doubled when conc. of
G is doubled keeping that of H constant i.e.,

rateec [G] ox=1

From(2)and(3), y=2

. Overall order is 3.

For a first order reaction

2.303 a 2303 0.1
k=——0log— = log ——
t a—x 40 0.025
2.303 2.303x0.6020
= logd=—"———
40 40
=347x10°2 min”!

Rate=K[A] =347 10-2x0.01
=3.47 x 107 M/min
Third order
Fora first order reaction
. 2.303 logyo
t a-x
whent=t,

2.303 a

X a

2.303

s
X logig2 = h‘T.

The integrated rate equations are different for the
reactions of different reaction orders. We shall
determine these equations only for zero and first order
chemical reactions.

T,=T(say), T, =25°C = 298K,

E,=1044kImol ! =104.4 % 103 J mol!

k=3 x 1074k, =7,

or ty

etz Ba (1 1
8k 2303R|T, T

ks 104.4x10°J mol™! [1 1]

log——= = ]
3x1074 2.303%(8.314 J K 'mol ) [ 298 T

1
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Plot given is for zero order reaction.

Since for every 10°C rise in temperature rate doubles
for 50°C rise in temperature increase in reaction rate
=2°=32times

§-C-52 SOLUTIONS
3 3 -1
log ky _104.4x107 J mol 28, @ k=2393 100 on solving we get . k=102
3x107  2.303x8.314x 298 1386 100-75
o ks s 29. (a)
Iog3 1-0_4 = 184297,3 I_O"' =1.98x10 30. (a) Presence of catalyst does not affect enthalpy change
* " * % - of reaction AHy = E¢ —Ey, = 180—200= 20 kJ/mol
ky =(1.98x1077)x 3x107) =6x10"s 31. (¢) Given ty2 =15 minutes
19. (¢) Adsorption lowers the activation energy. Total time (T) = 1 hr =60 min
20. (a) Forthe change 2A + 3B — products FromT=nx ty);
1d[A]  1dB] 1 -5
————=——— 2 —f==-n; 3f=2r "
2740 34 2'T3E TR 15
n
21. (¢) The t,, is 15 minutes. To fall the concentration from Now from the formula __(lj
0.1 10 0.025 we need two halflives i.c., 30 minutes. g N2
22. () According to Arrhenius equation ( 1 ]4 I
sl B I \2) Tis
"K‘? T Where N, = initial amout
N = amount left after time
hence the amount of substance left after 1 hour will
1
* i
32 (@ Rate;= k4] [B]"
LT
Rate, = k[24]" [EB}
4
23 (9 =~ L
3 K2AT [-B] e
2.303 303 e, 12 ] :(2)"(11
==""(log 4- log3)~ (2log2-log3) " Rate, kA [B]" 2
2303 0.29 =2, (2)"= 21"
——(2x0.301-0.4771) =g 33. (a) Onaddingeq. (i)andeq. (i) we get
24. @ Forazcroordcrrcacuon. 03 (g) + O(g) —— 204(g)
ty/2 o ag (initial concentration or initial pressure) H(;ncc T coml;m “K xK
(tip)1 o= Py =52%10°x2.6 <101 ~ 1.4x10¥mol ! Ls'!
(tip)2 = Py
05 (g) +CI' (g)—— 0,(g) + CIO" (), K;
(42), B (42), 16 3(2) (2) 2(g) (2). K;
(up), P~ 45 4 CIO" (g) + 0" (g) —— 05 (2) +CI' (2), Kj
0O 0 (g——20 K, =K; xK;;
() = '—46-x45= 180 min 5@)+0'(8) 2(8) Krae =Ki K
E 1
34. M) =Ae B/RT logk= JogA ——2 — —
k=Ae ST R T
Slope = -4 /2.303
1
Plotoflogk Vs, —
< T
logC
Straight line Slope =
g R R 303R
t 35. () r=k[O,][NOP. Whenthevolumeis reduced to 1/2, the

conc. will double
. New rate=k [20,][2NOP =8 k [O*}[NOJ
The new rate increases to eight times of its initial.
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Chemistry §-C-53
36. (d) Fromratelaw Substituting this value in equation (i) we find
1dsO,  dO, 14dsO; H.S Cl,|[H,S
2 a0 a2 sl [#]
dso, do,
TZ =-2x d—lz Thus slow step should involve 1 molecule of C1, and
3x25 % 104 1 molecule of H,S.
s e hence only, mechanism (A) is consistent with the given
51074 mol Lt 57! rate equation.
37 © k= Ale-E“' /RT i) 42. (a) Arrhenius equation is given by

k= ge-Eal(2303RT)

k= Aze’Eﬂl R e i) Taking log on both sides, we get
On dividing eqn (i) from eqn. (ii) ™ Ey

. log k=log 4 ~ 3303RT
—L=ZL(E, —E,)/RT .....(i)

ky A 24

Arrhenius plot a graph between log & and % whose
Given E,, = 2E,

On substituting this value in eqn. (iii) slope is 2,30§R .
ky = kyAx eE“' /RT 43. (d) The graph show that reaction is exothermic.
38. (d) Enthalpy ofrcac(‘ion (Ag) =E  -E " foghi= -AH 1
for an endothermic reaction AH =-+ve hence for AH to RT
be positive For exothermic reaction AH < ()
<
RO G} 1
. @ o log k Vs T would be negative straight line with
40. @ In ll((l = %(TL'_ ! ) positive slope.
: ! 44. (@) Asper Arrhenius equation (k = Ae “'*") , the rate
__E, (310-300 i exp ially with
~ 83141 310300 45. (a) Rate law for first order reaction = A[N,O,]
_E, (310—300] 2N205(g)——>4NO; () +02(g)
83141 310x300 t=0min 50 0 0
0.693% 2x8.314%300x310 (Pressure in mum Hg)
E, =—222X X80 X X0 D —107.2 kl/mol t=30min 50-2p 4ap P
10 (Pressure in mm Hg)
41. (d) Since the slow step is the rate determining step hence Total pressure 50 - 2p +4p +p=50+3p
if we consider option (A) we find =87.5mm Hg
Rate= k[Cl, |[H,S] 5 P=12.5mmHg
Now if we consider option (B) we find = Py=50&P (t=30min)
= =25 for N, O, reactant
Rate= k[Cl;][HS ] i) 2
3 ) 2.303 50 2.303 50
For equation, S ok=———xlog| — |= —xlog| —
H,8 H+HS" 30min 25) 60min ¥
_ On solving x=12.5 mm Hg= 50 -2p
[ ][us] .. P=18.75 mmHg
N H,S ~. Total pressure = 50-+3P= 106.25 mm Hg




