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)
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(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)
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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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Exercise - 2A

1. orderw.r.t Ais1l [from (i) & (ii)]
w.rtB is O
rate = k{ A}
= M: 0.5 t, = @: 1.386 min
0.01 k
2. Asitis 1" order ¥* n
A
= @mg{ ) : {4} =05m{4}=005m
koo {4)
C,HO - CH, + CO
3. t=0 80 0 0
att=20 80-x x X

80+ x=120 0 x=40min  Sof, = 20min

4 - 1 5 Dt " 1 0
. — so n= as —_—
L Hl/z P
[ 0 0
5 K_ A Ea/RT loge Dﬁ_— - @Di— lD
0k,o k0T ThQ
0 0 0Ok O
E = Rp gt - lnDk—z;
1L-Tg ohkio
6. E, -E bH<O0 forE, >E,
So ind" rxn AH=-40kcal
7. for A - prodcut for 2R - Product
3 half life in 60 min 47 Q)IIZQA 210 ﬁ:ln@la 1
A0 0. 20 95 10 - 0.5 fy l 1
a
t,,, = const 2t i
12 ~ only ©"1 in 60 min
2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

A B+ C
t=0 100 0O O
t=10 100-x x «x

2303, 0 100 [
100+ x=120 x=20 k= log -
10 °5100- xf

1** order overall

0.693

tl/z = W: 300sec

(4+ B

(B+4)0 - — 0 2. 4+ 5)

K loglxix) . _log(2) o5 K.y g
k, log(y,/y,) log(100/4) k,

0.693 0.693 077, 0. Ok
k = , k= Ea= Rp—-2— - Inf—2
Co(ae), T (8), ¢ ETz' I nHkl

e B = 38x107  (as %= 3.8x 107"

Ea=-RT 1n(3.8x 10"8)

As per theory
As derived in theory

as per theory

A+B+C 018, D

u {8

mmp{4°

W {8 0 rate= k[ B} [ C} order=1+1=2

kl

B
(B +{d  ktk

x100= 76.83%

I -gai- L ! 0 0
k_leE HTZ hip D logek_lz Ealljl—l+
k 0 Tp

1 1

2t,,, = 600sec

-



19.

20.

21.

22.

23.

24,

25.

1 1
As Ea > Ea k—l > k2
1 2 kl k2

rate = k{ A}

vA + v,B- Product
t=0 {4, {B,)
att {A}O-le
1 D dx [

v VED_kl{A} :kl({A}O-le)

—
O%%

0

Cais independenton R, k, & S

_ (E“cur_ E“canmt)
cat - e RT

concat

t, W Cy" son=0.5
t,,=10min  soC, = Smol
Rate = kC, = 5% 6.0693 mol min”'

d{ MnO;) ]

1 d{ 1}
2 dt

dt

N | =

= IdtkD vl—lnﬁ—

As per theory, molecularity has no meaning for complex reaction

Exercise - 2B

1.

(A) ST foAd * order (C)rate = constant

() 823031 53'00'31 S 4671070 Ms' (0 k= ;a;:r}

As per theory

logk = log A4- 2.35)?%: logk=5- 2000K

A=10°, Ea= 2000Rx 2.303 = 9.152k cal

As per theory 6. Asper theory

if Ea= 0k=aorT - o ¢ 5"


Vikas
Typewritten text
Exercise - 2B


- 2003

8. 4y 1" order) = 0.693toug

9. As t,, = const. when pH = const i.e[ H+] = const

Rate | {Zn} , rate|l [H+] > as pH - 3- 2rate - 100time

rate= k{ Zn}[H+] ’

10. k= Ae E'®T k only T dependent

Matix match_

1 A) ley = tDI_LDmeans after 6tl
o0 1 2% 2

(B) %1556 = f(1-1/24) means after 41, 0r2t,,
(C) t31/32 = t(1—1/25) = 5tl/2

(D) t255/256 = t;l_ig = 2t;1_L1 = 2t15/16
o 28f 0 24b

k
5 =% = temp coeff . (6y definition)
298

0r,-1710
k= Ao EalRT logﬁz Ea DT2 T1+
k, 2303Rp TT,

(2303, 0 100 0_693_

oo g0, = ) - 10¢

99.9% K ngOO- 99.9F 2 1/2
3. As per theory
4. Lo W —=,n= ordert

a
rate - I-nj. 1-n -1
Unit of k = o= mol”"lit”" ml
{conc}

, 1 ,
5. (i) MO, - N,O,+ 502 1* order & molecularity = 1

. 1

(i) N,O, -~ N,O+ 502 order =1 mole =1

(iii) 2HI - H,+ I, order = 2 molecular =2
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Matix match


(iv) 2NO+ O, - 2NO, order =3 mol=3

Passage
1, 2. Slower step is r.d.s
O,1{0
3. rate= k{O}{ O} from 1= rxn k, = {0} {9}
{o}
% -1
{0} = & q { Oj rate= keq{ 03} 2{ 02}
30,000
& k= de ™ 42107 ¢8319520 = 79= maximum valueof K arT - o
7&8 u
AXy 0B
K 2C
t=0 2 0

at50%rxn  2-1 2
At 50% total moles=1+2=3

%% {c)=2(B {C+{B=2

|

——

(B = 2 0.666
3

Integer Type
1. rate k{ NOCL}{ NO}

L % rate= kk, { NO}*{ CL}

Order=2+1=3

2. P - Product Q -~ Product ¢, = 54min ¢, = 18min

For 54min P - 1¢,,

—t£ —'31—'2
7 ¢y

2
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Passage 
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Integer Type


10.

11.

12.

Slope =-%: tan450 Ea= R=2

Odx [

1Og“’HEE: log,, k+ log,,(a- x)" log,k=0.60210 k= 4

Ea, - Ea,= 0H
11
t1/2“_4' n-1
a a
n=5

P
“ Dao 0
2DL_
04,2 0

A - P t1/2 = Zhr

B~ 0 t,, = Shr

concat

— P(t,,= 4hrs) k= 0.693/4

—

04,7 12hrs) 4 = 0.693/12

- 0.693
2 (k1+k2)

= 3hrs

~



Exercise - 2 (C)

L Cd{N) o va{n) 1d{NH)
at 3 dt 2 dt
(a) M 10*molI"'S™"  (b) M 3x 107 Ms™!
At At
2. Rate = - d{N,0) E ld{ NO,| = 2d{02} = k{ N0}
dt 2 dt dt
1
0 k{N,0,) = EKZ{ N,0} = 2K,{N,O)} 0 2k = k, = 4k,
-2
3 (i) rate = 1 4 NO) -1, 108*10° _ 9% 10" mol lit " sec™
4 At 4
(ii) rate = l{ANH3} =9x 107" - A { NHZ} = 36x 10 mol lit"'s™"
4 At At
(iii) m: 54x 10 mol lit 's™"
At
L dmo) dlno o) L
dt dt dt
5 rate= - - (4] _ 104-05 0.005 M min'
t 2 10
6. rate= k{ A}2
1
A- =4
(a) 3
2 l .
rate || {A} rate - §t1mes
(b) 4 - zA rate - itirnes
3 9
7. rate|l {NO}z{O}u DL;DZ Dl;[lu 1 rate - (4)31'fv4 20 6atimes
vy v 4
dC &k
8 (@) if KC >> 1 E:k—zorder—o
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(i) 4- 24 & B~ 2B rate ] 8times

K 4B
rate = | ! total =2+1=3
2 1
@:kﬂ Ax=FkD0t
dt

(a) after 10 mini.e 600 sec Ax= kx 600= 7.2M

(b) after 20 mini.e 1200 sec Ax= kx120=15M (which is not possible because all reactant have finished

when Ax; 10M
Ax=Fkht=x=2x107°x25=0.5
a-x=025M U a=0.75M
1hour U 75%

for 90%10 %X 1 hour=1.2hr

1t order 75% - 72min 50% - 36min
(i) 36 min

A A A

(ll) Al tﬂza ED tﬂz—» ZD fﬂz_‘ g 3t1/2 - fOr 87.5 108 min

2303, {4)

“[4)

(a) k = 2'3010gD 100 9: 2.23x10° min™'
10 °F100- 207

1% order k =

23031008 190 0. 617 min

= . 0
2.23x 102 gHloo- 750

(b) t

. i 0
= 2308 10p 0100 069, 069 4o
' K 0100-99¢0 &k k

1*order 0 ¢,,, =constant

0.693

= —22 =462
Y2 15%x107° See

5¢0 1. 2.5¢0 "5 1.25¢

t=2t,,= 924sec



19.

20.

21.

22.

23.

24.

25.

AN L 100= 2%
Ndi

d—N = 0.02/min

Ndt

k= 2303 1ogﬁ103)0090%

0'6093 x t=2.303logl0

t=166.16 min

kt = 2.303log{Ai}

{4)

{4)
4]

" 0693 _ 9.62x 10° sec
k

= 0.0526

——

2303. {4 1 06930
(i) = —log{—"}: 13.96 hr o 0693

k {4} Ly ﬁ

(i) 7y 0 5 %= 0.1mol ; 2.2176lit

AD@W+§DFW+§DWW»§=Hmm

ie4Bl L 2B0 L BO [ g

B0 ™AL == 15min

N | oy

(1) Initial rate = 1x 1x 10> Ms!
(i) {4, = {4} e =0548M
rate =k{ 4} = 5.49x 107 Ms”!

. . 2.303
ty, = 69.3min, k= 0693 102 mint ¢+ -
69.3 10

log D@? = 160.9min
120 %

log(100/1) _

t99% -

tyw, log(100/10)




26. {4} ={4}e" =07633M
rate = k{ A} = 3.43x107 Ms™'
27.  rate= k| NO}*{ ClL)

2.303 01000 ,
28. t= — log : 5 26min
3.3x10 H 60 [

29.  (A) ratey { NO}’ ( from|ii) &/ i)
ratep { H.} ( from(i) &(ii))
rate= k{ NO}*{ H,} order =3
(B) rate = k{ NO} *{ H.}
(C) k= 4.88x 10°, rate= 1.21x 107> Ms™"
30. (A ratep {CL} { from(i) &/ii))
b {NO}’(From(i) &iii))
order =1+2=3

1x107° -
o) rae = KN {CH) ()2 [ =8 Eml

(D) rate= 8x 0.2x (0.4)" = 0.256 Ms™*

31. It is zero order

as A_p = const.
A

t

pobp (4-3.5)x10°

= als
Y, 100 7
1-n . a 1
32. t1/2u a if a - E, t1/2 - E tl/2

1-n=1, n=0

33, 0120 [0 . 0.060 17 - 0.03

hou

t,, = constant 0 1" order



34.

35.

36.

37.

38.

_ 0.12-0.06

k = 0.0693m™!
10
Reaction 1
t,, = const. 1" order
Reaction 2
1
Lol —, n=2
a
Reaction 3
LW a, n=0
rate |l {A}
rate = { A}
k= —0'03 = 035"
0.1
A+ 2B -
att=0 0.6 0.8

at t=t 06-0.2 08-04

Rate = k{ A}{B}2

~
1

(20 p, 0 0
t= Py~ P P P
atw 0 P Do

C+ D
0 O
0.2

p=p P-72pl Py D= Py

p, = ptpll 2p

2 2

. [ 0 2. I [ ([ 0
k= wlogu Dy == 2303]0gD D o= llnDL_
t 0Py~ P 0 t 0P. ~P,0 ¢ 0P~ P20



A- 2B + 3C

t=0C, 0 0

t=t Cy-x 2x 3x

t=o 0 2C, 3C,
V-G

Attimet V,= Cjt4x x= ato V= 5C,

02303, 0 ¢ 0 2303 0 /5 O

logp

K : g 0
0C,-x] ¢ IUARANES

S- G+F Glrn, Cur, -,

A- 2B+ C
t=0 p, 0 0
t=t p,-x 2x x
t=o 0 2p, P,

At10min 176= p,+ 2x 270= 3p,0 p,=90 x=43

(a) 90 mm of Hg (b) p, - x=47
2303, {4) 0.693
k= log T— d) —=
(c) {At} (d) A
3
As Hy - Ayt EHZ(g)
t=0 D 0
_ 3 _ x
1=1 Po~ X Ex Protar = p0+§
att=5 7.5 10
x=138 196 248
I I
p - 2303 log{AO} (2303 0 !

t {4} ¢ 0P~ X[]
if will be same for all value of x

As above

24 - 4B + C
t=0 O.latm O 0
t=t 0.1-2¢t 4x «x



44,

46.

47.

48.

49.

50.

Ptotal

t

P -

t

max

:2.3031 0 0.1 O

=0.1 +3x=0.145 x=0.015

(0] L= 4768S
o CBHo1- oxi

pe"=0.1-2x P, 0.1+ 3x = 0.179atm

total ~

k _1.26x10°
k,  3.6x107

B
—}C: 0.7778 0 77.78%

+{
Ok O
= ! ln|]£+:4min
K -k, 0k

(a) rate = (k1+ kyt k... ){A}t

(b) yes,

A9 4

As per theory

A1

a-x

j‘l'?\ B
k2 X



51.

52.

53.

54,

55.

56.

0 0
—kl(a x)-kzx kID(a-x)-ExD
ko0
B a2 [T Mkt
a 10 as D s b
Ha‘*X+
i
0 0
4ni—2 103 a3
5005 LT D A= 0687
0 470 ¢

E, =104.5kJ / mol

A=

5x10% 57!

0.693

t,,=lmin 0 k= ——==0.01155sec”’
60

0 717,
1.L- 1,

_’ﬂ

T,

1

D D D
k, = =5532kJ /mol

0 Dk1D

0 Ok, O

+l og,]—=+ = 10.22 kcal / mol

0 0k

212

log,, k= 5.44- ==+ 217 log,, T

Vont haff equation

d|

Ink)  Ea

dt RT?,

comparing it with above

E, = 212x2303R+ 2.17RT

A+ B C+ D

E,-E,=MH E,=85-20= 65k//mol

0.693 _
10x 60

- Ea/RT

0 x=25x107°



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

as per theory

MA = E“/ B E“b = 32-58<0 exothermic

(AVAH=E - E >0 endo

(B) AH ; 20k] /mol (c) E,, = 60kJ /mol | E, = 40kJ / mol

(d) as E, - decreas k - increase

k: Ae—Ea/RT’ e-Ea/RT - 10-6%: 10-8

. 0.693

A 0 x 10% = 6.93%x10° sec™

= maximum valueof kartl «

K, = {{N];}O%i} rate = k{ NO}{NOBVZ} =

Rate = kl{ NO} 2{ Brz}

rate = kz{ NzOS} { Hz} (by rdsie Slowstep)

= kj,{ NO}* | H,)
K {4
{4y

{4

0k Dl/z 1/2
= k —1; A C

2 Hk_ 1 D { 2} { }
(A) step 2 as it is slower one

(B) (rate)2 = k{ 03} { 0}

(C) stepl - 1,step =2

kk,,{ NO}*{ Br,)



Only One Option Correct

1.

(A)
Asper Arrhenius equation (k:Ae_Ea/RT), the rate constant increases exponentially with
temperature.

(D)

(d) For P, if 1, =xthent,, =2x

This is true only for first order reaction.

So, order with respectto Pis |,

Further, the graph shows that concentration of QQ decreases
with time. So, rate with respect to QQ, remains constant.
Hence, it is zero order wrt (.

So, overall orderis 1+ 0= 1

(B)

b)) M—>N

r=k[MJF

when concentration = 2M, rate = 8r, thus
8r=k[2M}

8=(2)

x=3

One or More than One Option Correct

1.

(B, C, D)
(A) High activation energy usually implies a slow reaction.

(B) Rate constant of a reaction increases with increase in temperature due to increase in number of
collisions whose energy exceeds the activation energy.

(C) k=Px2zZx e Ea/RT
(D) So, pre-exponential factor (A)=PxZ and it is independent of activation energy or energy of
molecules.

(A, B)
According to Arrhenius equations
k = AeEa/RT

Where, A = Frequency factor taking into account orientation factor,

P=é or A=PZ
z

Where, P = steric factor, Z = collision frequency

The value of steric factor lies between 0 and 1 predicted by Arrhenius equation.

Thus, the experimentally determined value of frequency factor higher than that predicted by
Arrhenius equation. Thus, (B) is correct.

(A C)
On increasing temperature, concentration of product decreases.
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4.

Hence, reaction is exothermic = AH°<0

InK7,

>1=>InKy, > InK7, so, K7 > Kp,
anTZ “ 1 o

InK
nh

Also,
p) Tl

or TnKp >TInKy, =-RTnKy, > -RTInK7,

or AGy <A Gr, (~- AG=-RTnK)
or AH-TAS<AH - TAS
(Also AG°=AH°-TAS®: Gibbs Helmholtz equation)
As T, < T,, this is possible only when AS® <0
(A, D)
A(g)—Fmstorder | 5 poy 4+ C(g) V = constant,T = 300K
t=0 P,

2P\ 4B, 2P
t=ll.’3 (P 0) _0_ __0—

=
3 3 3
= Py-x 2 X
So, P=P,—x+2x+x=P,+2x
or t=lln B =l|n__£&__
k PO_Q’;-Po) k 2R-B+HK
2
or etV . fmin 2B~ KGR~ F)

3P - R
or In(3P,-P)=—-kt+ In 2P,
Graph between In(3P,— P)vs‘t’isa straight line with
negative slope.
Since, rate constant is a constant quantity and
independent of mitial concentration.
So, graph (a) and (d) are correct.

(B, C, D)
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(b,c,d) Rate = % = k[X]'

2X+Y—>Pp

t=10 2 mol 1 mol

t=50s 1 mol 0.5 mol0.5 mol

_1dX] _dp)
3 i a EX
ax)

- |
o = 2K(X]

—13.86x10 " molL™'s™

_ld[}(] _ —dY]
At100sec —2 ===

_ _dY]_In2 >=L{—d[‘-’] _ k[X]‘}

dt 100 2 dt

d[Y)

= 346 %10 molL's!

Matrix-Match Type
1. (A)

Website: www.iitianspace.com | online.digitalpace.in
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k[X] kK |
X +[X] X +1
[X] [X]
(T When [X],— oo;Rate = k => Rate is independent
of substrate's concentration.
Order of reaction = 0

()= (P).(S)

(@) Rate=

(X]

(I) When [X],<< X, .. Rate=k X
=> This implies Order of the reaction = 1.
(I — (Q),(T)
(I [X]p>> X [X]+ X =[X]
- HX]

[X]
(1) — (P), (S)

k[X)?
X +[X]

[X]>> X; Rate = k[X]=> This implies Order of the reaction
=1.
(V) - (Q).(T)

Rate = k => This implies Order of the reaction = 0.

(IV) Rate=

Integer Answer /| Numerical Value Answer
1. (100)

(100) According to Arrhenius equation k= 4¢ Eghtl

Let E, of the reaction in absence of catalyst = x kJ mol™!
Therefore E, of the reaction in presence of catalyst

=x-20kJI mol™!
The Arrhenius equations in the two conditions can thus
be written as
s3:s: X
k=Ae Rx500 (i)
_ x-20
k=Ae Rx400 ..(i)
Dividing equation (i) by (ii), we get
= 5k x-20
e S0O0R ¢ 400k — X _X=20 100 KkImol™

500

2. (9)
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2.303log8 2.303x3log2
9 han= =

k k
k
(2.303x3log2)

t

4B 1x10= k x10=9

110 [2.303)

k

(-8500)
A(g)+B(g=—4B(g)
E,, = Ea/ +2RT and Ay =44,
Now,

. —Eaf IRT
Rate constant of forward reaction k, = Ase

i ~Eqap/RT
Rate constant of reverse reaction k, = 4ye” b
Equilibrium constant

K. = _IfL = -A—f;e-(Eaf ~Eqp)/RT
ik 4
2
Keq B %ZRT/RT = 4e

Now, AG®=-RTln K, =-2500 In (4¢?)
=-2500 (In4+Ine?)=-2500 (1.4 +2)
=-2500 x 3.4=-8500 J/mol.

(6.75)

Rate of the reaction = K[A)*[BY [C)
Compairing experiment | with 2 we get that,

%0 . . y - 0
ompairing experiment 1 with 3 we getthat, z=1
Ompairing experiment 1 with 4 we get that, x=1

putting values of x, y, z in rate e

ti :
6 10-5=Kx (0.2) x (0.1)! quation for experiment 1.

x(0.1)°
K=3x1073 )
Now, for the given concentration of 4, B and C, rate of
reaction will be,

Rate=3 x 103x0.15x | X0.15=6.75x 105
Therefore, value of Y = 6.75.
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(2.30)
2N,0,(g) —2—2N,0,(g) + O, (9)

- -

TTLTR\BI VYR
Given rate constant of the reaction = § x ]()4gec-!

Thus, it is a first order reaction.

l dPNZOS = KovemllPN O
p) dr 2Ys

dPN,Og

= T = 2Kovemll PN205
2N,04(g) > 2N,0,4(g)+0,(g)
l1-x X x/2
t=Yx 103 sec.

1+2 =145

2

x=0.90 atm

For a first order reaction,

= &log%
K [P]
2303 10g Pl
2K [P]

2.303 ]
Yx10® = log
2x5x1074 0.1

_23.03 _,4

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


http://www.iitianspace.com/

	1A.pdf (p.1-7)
	1B & C - soLUTIONS.pdf (p.8-11)
	PYQ's JEE Main.pdf (p.12-25)
	2A & B.pdf (p.26-31)
	2C.pdf (p.32-40)
	PYQ's JEE Adv.pdf (p.41-46)

