Exercise - 1 (A)

5 _1d{so} _14{s0} ; d{50,} 100 64kg / min
2 dt 2 dt dt 80
2 N43H, - onm, - LU VANEY o dlE) 3
3 dt 2 dt dt 2
3 rate:——d A} :—l—d B}
dt 2 dt
4 relative strength || rate constant
5 For xA+ yB - zC -l—d A}:-ld{B}:ld{C}
x dt y dt 2 dt
v R v RT di vidih RTOdih
o _ld{nm} d{n} _1d{H)} 0 Kk =k,=K,0 15K :=3K,:K,
2 dt dt 3 dt 2 3

8.  rate= k{ A4} = 60x107*x 0.01M sec'

1 1
9. conc. |l ; so rate |l ?
10. rate = k{ NZOS}
4ol 1d{nNo)  d{o)
dt 2 dt dt
12. rate = l{ A}’_ { A}O - 1035-04, 0.005mmin”'
2 t 2

13. tl/zu%ﬂ n-1=20 n=3
ay

14. as per theory

15. rate = k{ A} { B} ierate|l n, ng

16. rate constant is independent of number of moles
17. rate is independent of concentration of reactants
1di4 diB
18. as - —ﬁ S Q = rate,soorder writ Ais 2
2 dt dt
_ rate 10°? . 5 3
19. K= 7= — > rate=107x(0.5)(0.5)" = 1.25x 107 Ms
{4{8" 1



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

rate |l {A}Z{B}3

Concentration [A] effectively unchanged so rate || [B]

Pseudo-unimolecular

_ rate

g’

= lit*mol > min~

1

as question number 22

K

2303

lo

1
<+

{ A

ey 14l=

{4}

(1,,,), = 27.3min

L, will be 4 hrs

So it will take 4 hrs to become from 0.6 to 0.3 M

(ajuv. {afuv. -7,

dx
dt

k = rate = conc. time~

1

— =kl x=kt & x=kt &1t,,|l

ba

{4}

As reaction is zeroth order, rate = constant

rate = -

18- 20

As per theory

K

2.303
S lo

0 10 O

90

=t
#H10-0f fn2

= 0.4mol /min



34.

35.

36.

37.

38.

39.

40.

41

As kt = 2.303logﬁ

Kt = 2.303(10ga- log(a- x))

a []

a-xﬁ

2

0.693

&1, = T = constant

= — (2)

{AO} after 2 half life = 12—(2): 2.5
0.693
o =2t [1:),.
{4} _ 0693
2%k, Kk
(rae)y, _ k{4] _ ), 0603
(rate)o,,, k,
%: KA = k(a- )
xdx p
= [ kdt
IO (a- x)3 L
S I
12(a-x)" 24
at =1t
0 x= d
2
3
soT), = ﬁ
rate= - ld{ NO} = k{ NO}Z[OZI 0 - d{NO}
2 di di
ares - NG d{0)] _d[NO)
2dt di 2dt



42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

log Ts is independent on log a hence 1* order reaction.

(2303 0 a0 (2.303x log8) _ 2.303x 3log2

t Ha- =4 10 10

Unit of rate constant for 1% order is sec™"

x= kt
0 a-x= 050 a-2x25%x1072= 0.5

100% 0 02" 1L 50% 0 P21 25%

(4}
2

A- BO {4={B)=

’t: t1/2

00.690

Tso is independent of conc. for 1% order kinetic, log T, = log HTB = constant = parallel to x-axis

x = kt for straight line & positive slope hence zeroth order reaction

As f,,, is constant
020 #0. 0.10 "0~ 0.05
As per theory

for rate|l { B}

so rate || { A} ’

(as A- 2A&B - 2Brate- S8times)

As per derivation

0
As 1), is independent on sugar concentration & 7, |i {H+] S0, = k{ Sugar} 1[ H+}

rate |l {A}{B}O{C}Z,om’er: 2+1
kt = 2.303(log PJSZOS - log A, Nzos)

rate is independent on conc.

_ 0.069- 0.052
17-0

k = rate = 0.001 M min™'



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

rate Il {A} , rate|l {B} * rate = k{ A}

k
log{ AO} o log{ A}t = ml

4- 2B+ C
t=0 p, 0 0
t=10 p,-x 2x x
t=w 0 2py  Po

at 3F=2700 F=90mmof Hg t=10 F+2x=1760 x= 43

So p,-x= 90-43 = 47mm
As per theory
As per theory

r, -1

0 - a—
> =r - asE—a-x

As per theory

Ay~ Byt Gy
(=0 P 0 0

t=0min p,-x x x

potx =120 x= 20mm

0 0
. 2.303logD P, -
10 0%~ X[

4y * 2B, 0 qy

t=0 0.6 0.8 0
att  0.6-0.2 0.8-04, 0.2,

2

(rate)t _(0.4)(0.4)" 64 _
(mte) t (0.6)(0.8)2 T 6x 64

+ D,
(g

0
0.2

1
6

)



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

83.

A - B + C
t=0 100 0 0
t=10100- x x X

100+ x=120 x=20

_ 2303, 0 100 0

= 229 L
10 CBH100- 20%

As per theory

d{ B] : , ,
7 = k{ A} rateof formation - kz{ B} rateof disappear into C

By diffraction M: k](a- x) kz(a- x)

dt
%: ’;—l 0330 {B}+{C} =133{q {B}{f}{C} = ?;g 24.8%
k

L =2x10°C*mol™?
k

2
As per theory

1% reaction is slow i.er. d.s

As —=0
dt

X is intermediate complex

k= Ae PR atT o o k= A

Ea/Rt
2.303

logk = log”-

K:Ae-Ea/RT k“ e-EaIJ

eEa

1

ku —
as “eEa

As per theory



Ea _ 2000

84. =
2.303RT T

0 E,=9.16kcal

85. For exothermic ¥X n

Ea - Ea =-200kJ Ea, =280kl

-20kJ

86. Ea,- Ea,
87.  Ea,- Ea,=-30
88. Ea,- Ea, = -10

89. x-Eay=y U Ea,=x-y

0 0
%.  2303log(k,/k)= 2L Ls
kol 1o
Ea
91. logk=logd- ————
T S 303RT
Slope= _ Ea _ 1 (] Ea=R
2303R 2.303

92. as in (ii) order w.r.t H, & ICl both are 1 in slow step
93. as rate | { A} { B} so A+ B0 AB willber.d.s

95. As Il & IV are having high P.E. so highly unstable &they represent transition state

96. As, A & BC are reactants & AC is intermediate

k _(Eal-Eaz) 1000
97. Lz R zZ300 228
k2
98. rate is given by slow step
10} (o)
) 0,010t =k {0t 0 {0 =k 3
99 {o}{d =k, {0} 0 {0 “[0),) rate b {O}{ O} i (0]

100. A~ B asKjissmall

101. rate= k{ xz} (as its slow step ) order=1



EXERCISE - 1 [B]

(B)
(A)
3A > 4B + C
t=10 3.y & X
5 3 3
po1=S X3
3 5
3
—d[A T
[ ]=iatm/min‘1
dt
(D)
r=k[G][H]
(D)

r=k[AT'[B]
—=0.1=kx0.5?x2
—=r=kx2°x3

(©)

a
K, =K, =.....
= 1% order reaction
©)
Kt 722 2 ¢ —t=175sec
8 200
(A)
A+ B - C
t=0 3 3.2 -
t=t a—X 3.2—-X X

=0.6 =0.8 =24

el | e e
2 9

-1 3 .6 1 5
:—_2 In —_—X— = 3 In -
107 x0.2 0.8 3 2x10 4
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10.

11.

12.

13.

14.

15.

(B)
[A], =0.3-102x10=0.2M

Zero order reaction

(A)
2A — 3B

t=t 3-Xx 3—X
2
5x
P, =3+—
T 2

At t=10min,x=1.5
At t=20min,x=3.0

Rx" goes to completion and follows x =kt

(©)

(D)

E,—E,=AH=E_ =120kJ
After addition of catalyst.

E,, =120—-60=60kJ

Ration:%:g

60 1
(D)
(A)
Ink=30—$+20T2—30InT
d(Ink
( )=+4—8+40T—§= Eaz
dT T T RT

= E, =R[40+40T°-30T |
At T =300K, E, ~1.08x10°R

(D)
(D)
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B o 0

1. (2000)
kl = kz

43.10 8128
—10"e RT =10%e RT

8310 038128
RT RT

_38.18x10°
2.3x8.3

I 8 —»(From 1st graph

"
Reaction co-ordinates—

~E E, =17kJ/ mol

rsit

3. (2571)
A(g)—2B(9)+3Cl(9g)
500 - -
500-P 2P 3P

kx90 = In[ 2100 —500
2100-1900

-1

K= 3x0.7
90x 60
1 30x60

* Tk 07

Sec

t

=257.18

t=t  2-x X
n

2-x+2=12 ; put x =1(t,, =20min)
n

=n=5
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10.

2
2x1072 x1x100 = 2kJ

(12)

d[C

%: 4x10°x10° =4x10°M/min

= 4x107° x1x10x30x10%cal / min =1.2cal / min

(420)
A—->B+C

10 10+10
kx=—=1In
60 0+10

=k=42hr"

(2) : )
120 55-25
FETa
= u=2

(8)
A + B - C + %D

t=0 20 10000 -

In2
I‘A:k[A]; :E

PA—>a:5;PD—>b:%=2;C=l

a+b+c=8

(16)
8= In[1750_1000

— | = ti,=8,tq, =16
1750—1375} vz e
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1. (B)
() Given — % =456 x 103 Ms™!
t
From the reaction given,
1 d[MnO‘{] 4.56x107° Ms~!
2 dt 2
1 d[MnOy] l dly
2 dt 5 dt
_5 d[MnOg]_dl;
2 dr dt
On substituting the given value
dl s l
L AISRIOVRS s v
dt 2
2. (D)
(d) Fora zero order reaction,
[Ad=[Ay] -kt
= 05=[Ay]-2%107x25=[A;]=1M
3. |) . ]
b) X—— Y; AH=-135k)/mol,
E_ = 150k}/imol
For an exothermic reaction,

E, .0 =AH+E o0
=" 80=—135 Py o = ' g, =285 kl/mol

4, (D)
(d) From rate law

_1d[S0;]  d[O,] _14[S0;]

2 dt dt 2 dt
41501 d[0,]
- Lo ax @2l 9o 5% 104
dt dt

——Sx 104 mﬂlL I g1

-

5. ©
(e) Given t;;, =15 minutes
Total time (T)=1 hr =60 min

Np

' 60
F T=nx ty = T
rom I 12 n T
1y .l 1
Mow from the formula, — ) - J
2
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(©)

Reactions of higher order (>3) are very rare due to very less chances of many molecules to undergo
effective collisions.

(A)

(a) Rate law for first order reaction = k[N,0O;]
2N,05 (g)—>4N02 (2)+02 (g)

t=0 min 50 0 0
(Pressure in mm Hg)
t = 30 min 50 - 2p 4p P

(Pressure in mm Hg)

Total pressure =50 - 2p+4p+p=50+3p
=87.5 mm Hg

S p=12.5mm Hg

S Po=50

p (1=30min)=50-2 x 12.5=25 for N,O, reactant

2.303 50 2.303 50
k= —xlog| — |= — X Iog —_—
30min 25 60min x

On solving x = 12.5 mm Hg =50 - 2p,
S P = 18.75 mm Hg
.. Total pressure = 50 + 3p = 106.25 mm Hg

©)
(¢) Rate=k[A][B]=R
R'=k[A][2B]
R _ k[A][B] _ A[AlB]
R' K{A][2B] 2k[A][B]
= 2R =R, i.e,rate beco_mcs dou_ble.

(A)
@ A(g) = B(g)AH=-40kJ
If activation energy of the reaction = x

. 2 2x Ix
since, e =—, therefore, E, = 5 andE, =

Ey 5
Ix  2x

E,-E~=-AH=+40 :b?—?=4ﬂ=>?i =200

Therefore,

Ey =3?‘.l(= Ll =120 kJ mol!

=22 2%200 _ oh i rmol

5 5
(D)
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1
(@ H,0,(aq) »>H,0 (aq) + 3 0,(2)
For a first order reaction,

2.303 a
= log
t (a—x)
Givena=0.5,(a—x)=0.125,t= 50 min
2.303 0.5
k= 1

og
50 0.125
=2.78 x 102 min"!

r=k[H,0,] =2.78 x 10-2x 0.05 = 1.386 x 103 mol min"*

Now
_d[HZOZ] J d[H20] _ 2d[02]
dt dt
d[0,] _ 1 dH,0,]
dt 2 dt

_ 1.386x107°
2

=k[H,0,]

=6.93 x 10 mol min!

11. (D)
Rate constant is independent of concentration.
12. (A

@ miefall. ‘]
k, R\T, T,

E, (310-300
In4 =—

8.314 310x300
E [310—300)

2In2 “
310x300

~ 8314
. 0.693x2x8314x300x310

10

E

a

=107.2 kJ/mol

13.  (B)
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14.

15.

16.

® logh2-_Le |B-T,
k,  2303R| 1,7,

For reaction A -

Given,f;z:z,n =300K,7, =310K

A
]ug2=_Eﬂ_ A 1
2303R| 300 310
For reaction B -

. k
Gwm,f=2, E} =2E} T,=300K, T, =

B
lugzzi._ L__l_.
2.303R| 300 T,

From equation (1) and (ii),

2E) |1 1] EA | 1
2303R ﬁ_ﬂ}_ 2.31}33[5_?@}
I 1] 310-300
E_E}_—JHDNBH} =T =30492 K

T,=300K, T,=304.92K
AT=T,-T,=492K.

(D)

{d} k] :A_E_EHIJRT

kz — A.E_EEEIRT
Ondividing equation (ii) by (i)

(Eq,Eay)
=> —==¢ RT

%2 )_Ea ~Eay 10,000
K, RT 8.314x300

(©)

(¢) The halflifet,, =10 days

The decay constant,
0.693  0.693

= ty2 10 days

The time required for one fourth conversion

2.303 a
t= K IOgm

=0.0693 days '

a—Xx
2.303 g 1
= 10 -
0.0693 day ! 1—(1/4) =41days

(D)

1)

i)

wree{)

el 11)
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17.

18.

19.

@ Ar=2A
1 d[A dlA]_ . 2
_E_Elt_]- =k [AP -k [Aj)= ~ =2k [A] -2k [A]

(©)

(¢) For the reaction 2X — B, follow zeroth order
Rate equation is

Kt=[A] - [A]
For the half-life; t =t, , and [A] = 0.1
Kt,=02-0.1
0.2-0. ,
K= L = ﬂ—.IM hr ™!
6 6
. Time required to reach from 0.5 Mto 0.2 M =t
Kt= [A]ﬂ = [‘d‘]
0.1

—x1=(05-02) = t=18hour

(A)

() Rate constant of decomposition of X = 0.05 pg/year.

Unit of rate canstant confirms that the decomposition
of X'is a zero order reaction.

For zero order kinetics,

[(X1=[X], - k¢
kt=[X],-[X]

X -[X) _5=25 25 ..
o % ‘=005 005 0
©)

(c) xA—>yB

-dA 1dB -dA dB x
—_— : — i a— ——
xdt vy dt dt dt

y
lo ‘:ﬂ]—lo [@]Ho z
8 dt g dt & y
Comparing this equation with the equation given in

question. We get,

log==0.3010 or log™=1log2
y y

X
; =2 . The reaction is of type 2A — B.

Hence, option (c) is correct.

Website: www.iitianspace.com | online.digitalpace.in
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20. (B) S
(b) From Arrhenius equation,

k = Ae~Ea/RT
Ink=InA _Ea
RT

slope = —y (given)
—y=—Ea == Ea=y

21.  (A)

(a) So, log&— E, (1 _1)

—_— e | —— —

K, 2303R\T, T,)

a

log : = N ( l L )
25x107% 8.314x2.303.600 800

\

= 3.6= E, L 200 5 e ecsena
- , 83.'4)(2303 600)(8()0:> a . mol

22. (D)
(d) Arrhenius equation
k= Ae 5/RT
EN1 E 10°
1nk=lnA-[—“]— m::tm—[ - ]x
R)T — Rx10°) T
-E ~10
Slope of h = oz ——
peot grap Rx10° 5

E, =2Rx10° J=2R kJ

23. (A
(a) The rate constant of a reaction is given by,
k = Ae Fa/RT
The rate constant in presence of catalyst is given by,
k= AE—E;.-'RT
K _ ~(Ea—Eg)/RT
106 = e~(Ea—Eq)/RT
In 106 = - Ea—Ea)
RT
E,~E, =-6(2.303)RT

24. (D)
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@ 2 H,(g)+2NO(g) > Ny(g)+2H,0(g)

R~ K. [NOF [H,]

This means that, for forward reaction the order of reaction
w.r.t.[NO] is 2 and that w.r.t. [H,]is 1.

Assuming the equilibrium expression,

_IN2I[H,0P Ky
‘U H,PINOP K

kg [voP [ - i, Na]l20L

[H,]

N 2
Atequilibrium, R;= R, = R, = K}, m
[Hy]
Note: In this question, the order of reaction for backward
reaction is not given.
25.  (C)
(¢) Fora given reaction,

ldnA -ldnB __zdn(-

e =" e 3.dr 3 dt
_dn, 2dng _4dnc
TS0 3 % 3 g
26.  (B)
() C,=C0e_k';k=-ln—2
h2
g In2
(C)a=(Co)qe 2 kg =—=
114 O)A A 300
e In2
(C)p =(Co)ge ™' ky = —
()B 0)8 B =180

(€ _(Co)p w Skaka) = 4 = okn—kq)t
(C[)A (CO)A

In2 In2 1 1
]y e . ] %V o -
Lso 300]':'2“‘2 l"2[180 300]’
120 2 x 180 %300
2=(—}: L EX180x300;
180x300)" " 120 900 sec

27.  (C)
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(c) Rate=k[A]"
comparing units

{mulfuzk(m‘ﬂ} =  k=moll-"[Lm-gl
sec L

28. ©)
(€) Givent =Xt ,
First order rate constant,

K___ln2= 1 In Ay

hia Xty —A 0
T
In2 Inl0 In10 2.303
—_— - = y= —= =332
liya  Xtys In2 2.303x0.3010
29.  (C)
(¢) For I* order reaction
2.303
= log %
t 0.2a,
0.693
also tyy =
L0693 0693 2303 1
200 200t Bo2
2,303 ]
— 2{}01 —— =
EJ.E-QSX QED_Z 466.675 =467 sec
30.  (60)

,_2303 [ 100 }t _2303 [@ o
Tk CPli00—x%) Tk els T

, 2.303 [100]

k 40
fisv _2log2 90 2x03
oo 10825 "t 04
90 x 4
= oo, = = 60 min.

e -

31.  (84297.48)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

(84297.48)
oo k= Ao~ E/RT
b E(1L 1) ELl 1)

In—= i I
k, RLTl L) R

o 1.6094 x 8314 x300x 315 _ 8429748 ) il

15

32.  (-3.98)
(A

(—3.98) For a first order reaction, kt=In——
[A]

AL300K, k, x 60 = In L] .
[Aql]

At400 K, k, x40 =In (A] -a
0
From equation (1) and (2),

k, 60

0 E 100

s PR L R i
In [40 8.3 400x300
~ E,=-04x83x 1200=-3984)/mol. =~ 3984 k/mol.

3. (2
2303, a
@) k==""log

a—x
2.303 100 2.303 100
log = log

Lsoo = 2tsgpye

4. (7)
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(7) For the first order reaction

R
Kt=ln[—]9-
(R]
(24x107) |
Kx60=1 = =2.303 % (log3—log2) —
’ n(l.sxlo‘z) (log3-log2)s

1
=2303 % (0.477-0301) o5

— K=67x103min"'=7x 10" min™!

35.  (10)

(10) This question is incomplete, order is not given. If we

consider, the given reaction to be first order, then

In2
t”2 =’k— =k=In2

1 100 1 3
vt = — (_—.—lnlO
L= 999 T T n2
Ix3xIn10 3x23 :
== = =10 min.
B T 0.69
6. (2

A — Products
Rate constant of a first order is given as,

2303, [Alp 2303 100 _ -
k=""7""ClAL, T 570 B3y ~2x107s

37.  (45)
(45) AH = Energy of products — Energy of reactants
=Z—(Z+Y)=-45KkJ/mol

IAH|= 45 kJ/mol
38.  (47)
2.47x10°
(47) Given, logK = 20.35-———T"—— i
E
logK = log A — 4 i
We know, log og 5303 RT (if)

Comparing equation (i) with equation (i1),

E, _ 247x10°
2303RT T

E,=247x 10°x2.303 x8.314
=47293.44 J/mol =47 kJ/mol
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39.  (52)

B B b L
(52) 8% T2303R|T, T

E, [ 1 1 J
log5 = -
2.303x8.314.300 325
=5 En=5227l Jmol=52.271 kJ mol "'

40. (1)

1 i
r=-—=1
M k “[a—x]

In2 In2 30 1
h=—=— 4 100=—1p| =
i‘I."E 30 - In2 n[w]

lzl[}::vw= 1 %107 pg
W

41. (165)
(165) ,
=70 min; for Ist order reaction,
0693 0693 _; 6930 -6 -1
—— 5 = = . —
tl,-j 70 % 60 Txﬁx”] 5 = lﬁ:}xlﬂ_ﬁb ]

I].-z

k=

42. (2
(2)
«  For zero order, ¢, decrease with decrease in
concentration of reactions.

«  For first order, ¢, is independent of concentration
of reaction

«  For second order, f,,, increases with decrease in
concentration of reactant.

- -n
(2 =[[Al}]1} ' . ggz[gg)'
(t2)2  \ [Aol 50 (1.0

1=-n
= 2=[5] :}2:2”_'::'* n-1=l = n=2

43. (1)

Since the half life for the decomposition of gas is not dependent on initial concentration, the order of
the reaction is one.

44.  (16)

Website: www.iitianspace.com | online.digitalpace.in m


http://www.iitianspace.com/

1 1 b2 1
In 2) tere, =—In x1
k=L| L™ (1—0.67) In2 "[1_2}

ty

1/2 3
t 0y = - l 3:——
67% log2x og 0301 = tow, = 1.585 % ¢,

xx101=1.585 = x=1585=16

45.  (75)
o 0.693
2=

0693

tll

2303, - [Ag]
TN

ty,
t= —I'—z—l{}g-——-[A“]
0.3 [‘b‘]t

83 = [AO]
0 3 [A]t

{=——0"

0.125=log[[A—°]

t

[Aq]
=]1.333=
[A], 3

¥ [ﬁ]—‘XIOO=3x100=7S%
[Aly 4

46.  (200)
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In2 In2
200) k, = —<: kp = ——
(200) kx 100" B 50
Atonxc‘kA'

~In2 ~In2
IEX) & \-SFX’
A,=A0xe ;B,=BO><c

Given, 4,= B and 4, = 4B,

ln_?.” In2” ln2”
In2

= —xt=In4=2In2 =t =200sec.
100

47. 0)
0 fyz e —
[fol
(h2), (B! - MD_[ET,ET_]
(h2), @)y 170 1555
1
)"
48.  (225)
—Eq
(225) k= Ae RT
Ea
Ink=InA RT
8.3x10°
= log(2x10%)=1log(4 x 10"%)—
&t J=08 ) 83xTx23
83x10°
~19.3= - 10 T=225x10"K
o Tx2.3
49.  (216)
216)  K=Ae BT = (6.5x10'257")e 20000RT
E,

=26000 = E =216.164k)/mol.
8.314

50.  (59)
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lo Ky £ [1_1
(59) 8107 "T3303R| T, T
T,=300K, T,=309K

K E 1 I
IOglo i 3 = a e e
K, 2303R\ 300 309

03= Eq ( 2 J
77 2.303x8.31 300%x309
 0.3%2.303x8.3x300x309

“a 9 = 59065.04)/'mpol
E =59.06 kJ/mol
A Ca S8 T A U B i A8
51. (4)
(4) According to the Arrhenius equation
-Ea
K = Ae RT
FL Ea
Kea = Ac RT, Kuncat. = AeRT
Ea F.‘!. 10x1000
K at - c—kT c8.3x300 = 3009 ok
Kuncat
[E,-E,=10Jj)
x=4
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