DCAM classes

s for Academic Mastery

CHEMICAL EQUILIBRIUM

EXERCISE - 1

Single Choice

no.of moles of O, 96 1
4. Molarconc.= — =— x —
volume (in litre) 3 2

=15M

5. Atequilibrium rates of backward and forward reactions
become equal.

6. K=0—=r—=5 9= V=6L
BT ORRI
VIV VIV
K1= K4 b+x
8. A== B K=7-=
K2 ¢ 2 a—X
K1a—K2b
a-xb+x X= K 1K,
Therefore, (A) option is correct.
9. A + B——C+D
3n n 0 0 t=0
(Bnx) (@mx) X X t=teq.
(n—=x)=x
n=2x X= %
10. A B—C+D
Initial 1 1 0 0
At equili. (1-x) 1-x) X X
[C][D]
K = =
¢ [A]B]
X.X , ,
(1_X)2 =9 or x*=9+9x*—18x or
8x2—-18x+9=0
_3 3
X 5 or 4

Hence, among the given options, the option (3) i.e., 0.75
is correct.

HINTS & SOLUTIONS

13. N,(g) +3H,(g) = 2NH,(g)
o P P
At equilibrium 3 P, §+P + F’NH3 =2P
2P N 2P
2P Y 1 4
Pan = =~ K= P23
- L p3
3
3 4
RIS

14. 280, (g)+0,==250,(g)
Kp=4.0 atm™

(503
(302)2(02 )

Given that at equilibrium the amount of SO, and SO, is
the same so

Kp=

2

7(803) =4 0]~ —0.25 atm.

(50.)(o.) =% = 1077 a
15. Ay(2)+2B,() = 2C,(g)

PA2 =0.80 atm., P]32 =0.4 atm.

Total pressure of the system = 2.8 atm.

. Po =28-08-04=1.6
2
PC. (1.6)°
5 P, x B} 08x(0.4) 20

17. 2H,0 (g)+2CL, (g) == 2HCl(g)+ O, (g)
K =0.03T=427"C=700K
K =K (RT)

7KP7[ 0.03 }
Ke=RT ~ 00825700

K.=523x10*
18. Using K, =K_(RT)*e

K

so, logi =An, log RT

so, An =-1.
g
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CHEMISTRY FOR JEE MAIN & ADVANCED

1
19. 8O,(g) +50,(g) = SO4(g)

K, =4x10°3

]
SO, == S0,(g)+ 5 0,(2) K =—

280, == 250,+0,(g)

K" =K'= | — "_[1o00 2*6250*625X102
LS Tl B I R

6.25x104 atm.

20. (i) 2NO+0, ==2NO,
(i) NO,+S0, ==S0,+NO
(i) 250, == 250,+0,

2 (ii) = (i) + (i)

so, Ke, xKe, =1/K?,

Now,

22. S(s)+S* (ag) == S,* (aq) K,=12
2S(s) + $* (aq) == S.* (aq) K,=132
> Ky 132
- — T —
Now, S* (aq) +S (s) =— S,* (aq) chf K, ~ 12
=11

23. C,H,OH+CH,COOH —— CH,COOC,H, +H,0O(?).
a a 0 0
a 0.33a a—0.33a 0.33a 0.33a

(0.33a) % (0.33a)
Ke=10.672)x(0.672) ~ K= 14

NI R

D-d
*“m-nd  *T 4

The point at which o = 0.

EIRI P
d =0 ; So, d =1. d
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29. 250,(2) —— 250,(2) + O,(g)
=0 a 0 0

=t a(l-o) ao

o
Total mole ateq. =a (1 + EJ
1-a 2(1-0)
Pso. =| T =" i« :
SO, (1+(0¢/2)JP0 [ 2+a} P,

5 o 20
0 = 1+(@/2) ) o™ 27a ) *Po

o/2
PO 1+ @@/2) ) B

40> (P°)? ( a j .

X x P 3n0

_@+e \2+a) | @P
. 4(1—a)22X(P0)2 _[(2+a)(1—a)2}
[2+a]

30. K.=[CO,]=0.05mole/litre
so moles of CO, =6.50 x 0.05 moles = 0.3250 moles

CaCO, = CaO+CO,
1 mole of CO, = 1 mole of CaCO,

0.3250 moles of CO, = 0.3250 moles of CaCO,
=0.3250 x 100 gm of CaCO, =32.5 gm of CaCO,

31. C(s) + CO,(g) — 2CO(g)

3P
P-P/2 P=—=12
2
P2
so, K,= P2) =2P=2x8 =16 atm.
33. ) N,0, = 2NO, K.=4
at point — A
[Product ]
- [Reactant] -

So, Q have minimum value at point A.



CHEMICAL EQUILIBRIUM

37.

41.

42.

() atpoint[N,0,]=[NO,]=0.1M
[NO, T
= [N204] =
Q<K,

So, reaction proceeds left to right
m K,=Q atpoint [D & F].

0.1x0.1
o1 =0.1

2+X 2
- 80,(2)+CO(g) =——190,(2) +CO,(g) 9= [Z_XJ

2 2 2 2
2+x 2+x 2-x 2 x=1
neq:3+3+1+1:8 n(S0,) +n(CO,)=4
n(S0,) 1
—22 _ 1
n(CO) ~ 2
Therefore, (D) option is correct.
. Hy(g)+1,(g) == 2HI(g)

Kz AH |1 1
log'k, = 230R | Ty T °

50 AH{1 1}

°2%56.9 ~ 2.303R 623 721

After calculation negative value of AH is obtained.

an 11
10gK2/10gK1:2.303 T, T,
AH = Positive.

_
CuS0, . 5H,0(s) == CuSO0, . 3H,0(s) + 2H,0(g)
K,=2.25x 10%

K,= p?,0 =2.25%10* P =1.5%10?

AV 228 3x102 RH —PHZO 100
= =3 x 10 = X
apour pressure 760 H=Vp

=50%
Therefore, (B) option is correct.

Na,HPO, .12H,0(s) == Na,HPO,.7H,0 (s) + 5H,0
@  Kp=3125x101

Kp = (Ph,0 )°
(Py,0)° =31.25x10°3
(PHZO) — (3 125)1/5 % (10715)1/5

(Pa,0) =5%10°

44.

47.

49.

52.

High temperature will favour backward reaction as
reaction is exothermic. While on increasing pressure
reaction will shift in direction higher density.

. For constant volume, reaction quotient (Q) will remain

constant.

For constant pressure, reaction quotient (Q) will remain
constant when Ang =0.

On adding inert gas at constant pressure effect on
equilibrium will be similar to as if volume of container
has been increased.

N,(g + O,( =—= 2NO(g
Imole 2mole 3mole
32 (9
- CE(2)
1% 2
Let amole of O, is added, Then,
N,(g) + O,(8 == 2NO(g
Imole 2mole 3mole
t=0 1 (2+a) 3
(1=x) 2+a)yx (3+2x)
3+2x
O]= =0.04 ; 3+2x)=4.
INOJ {100 } (3+2%)
2x=1, x=0.5.
. (3+2x)? 9
¢ (1-x)2+a-x) 2°
D OO S
¢ 0.5[1.5)-a] 2°
18 9
T 05(1.5+a) 2°
S35 1.5+
=45 =[1.5+a]
7.11=15+a
101
a= g =5.61
AB=—A"+B° AB + B —> AB,
axy y (yx) (a=xy) y=x X
Cy-%) - x
1 (@a=-x-y) 27 (a-x-y)y—x)
{ y(y —x) }
(@a-x-y)
P x = FL_y (y—=x)?
K2 ™ (@a—x-y)y-x) Ko = x 0%
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53. N, + 0, = 2NO Po (30 Po)’
Initial 2 moles 4moles 2(2“2){ 2g+(:)}
1 1 63. 2NH,(g) ==N,(2) +3H,(g)K = 3
AtEq. 2- 4= 2%~ =1mol {1—%0}
I+a
. I 1 o 3a
Molar concentration of NO at equilibrium=—— =0.4 l-a = -
2.5 2 2
54, A(g) + B,(g) = 2AB(g) 27
’ : l-o =~ landl+a =1 =27x10%P2 = —— P2x o
Moles ategm 2 — x 4-x 2x °© 16 "
2 a=2x10?
K. .= . _32 =1.33 mol
T 2=x)(4-x) = XTpq oMo

1
64. SO,(g) =S5O (g)+ 0,(g)

2x1.33
[AB(g)]= —4— =0.66M
a
1 _ —
o o 5
—_ N
55.X, + Y, <— 2XY
0.9x0.082%x1000
M =———+"-=
1—X E—X 2 2x=0.6 =03 - 123
3 3 X x=0.6 = x=0.
OL.MSO2 + %.MO2 +(1- OL)MSO3
1 2 Mmix = o
[x,]=3-03 [y, =75 -03 1+§
Therefore, (A) option is correct. 1+ a 80 a _ 20
60 2 60
60. 20,(g) =——30,(g) K =4x 104 Po, > P, ,
P, “”3
Kp: pia Po, + PO3 =8 :>P02 ~ 8atm.
3a
67. 2AB(g) ==A,(g)+4B(g) D N=1+—" =1
83 2
4x10%=—— p203:11.3><10'7
0, a
l-a ~ 2x l-aa~1
Therefore, (B) option is correct. 2
(pNo)2 (poz) o 20 !
62. 2NO, — 2NO(g)+O,(g) ; K=" " —P || —xP
P (pNoz) 2 1 . s
KP = (P)z = 8P o
given, P02 =0.25 ; Py=05
2
_ L(OZZS) 70. N,+3H, : 2NH,, K,=4.28 x 10 atm™
(Pno, )
(0.5) (0.25) P?“—“ ¥ 9
(P, )?= T Reaction Quotient, Q, = P, (PH ) 2P 8
PNOz =0.025 Q,>K,, .. Reaction will go Backward.
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CHEMICAL EQUILIBRIUM

. P=t5atmm ;T =300k SU. K = A c ARt
Equilibrium temperature is 300°C that is 573 K. AH
So first of all we have to calculate pressure of NH, at 573 K. logK=1log A— 2303RT
P, P 15 P
a2 __2 AH

76.

77.

T, " T, 300 573
P2 =28.65 atm at 300°C.

1 3
NH, (g — 7N + 5 Hy(®.
t=0 28.65 atm 0 0
3 X 3
t=t, [28.65x] 5 atm 5 X

But according to question.

x 3
P =2865-x + 5+ x or 2865+x=40.11.

x=11.46.
. . 11.46
Degree of dissociation of NH, = 28.65 0.4.
Br,(/)+ Cl(g) == 2BrCl(g)
t=0 1 0
(1-x) )4
(PBrCI )2 =) 2
kp: PC|2 = 1 SO, C|2 = (PBI'C|) = 001 atm
h libri Neci 0.1 : 2x
then at equilibrium, n b =001 071—X
So, 10—10x=2 = = é 1
0, 10—10x=2x or x—12—6moes

Moles of Br,(¢) required for maintaining vapour pressure
of 0.1 atm

5 10
=2x 5 moles = ry moles =moles of BrCI(g).

Moles required for taking part in reaction = moles of CI,

5
used up = = moles.

6

15

5 10
ired= —+— = —
Hence total moles required 6 6 6 moles.

H,O(/) S H,O(g)

K, = (Pu,0)

When neon is added at constant pressure, we have to
increase volume of the container. So more water will
evaporate to mantain equilibrium.

81.

84.

. A(s)

logK=logA~ 5202R X =-
0858 =I08A~ 2303R * T

__AH 1
logK=1"5303R | * T +logA.

—AH
2303R ~ 1

AH=-2.303 R=-4.606 cal.

K: AW {i_i}
log W ~“2308R | Ty T

UL T 597 .4x10° { 11 }
°80.0118 ~ 2.303x8.314 | 1300

1200
logK,=—2+1log(0.0118)=-3.928 = K =1.18x 10*

Therefore, (A) option is correct.

(DAs)= D(g) + C(g K =(20y
20 atm 20 atm
(2)B(s) ==E(g) + F(g) K =(30y

30atm 30atm

(3) container Kp is same so on doubling the volume
partial pressure does not change but moles of C, D, E, F
will change to maintain their partial pressure. So total
pressure =40+ 60 =100 atm.

—_

= X + Y

a o+
Bo)=— Y + Z
pta B

= Kp, =a(a+p)

Ke, =P (a+B)
P =(at+tpB)+aoa+tp =2(a+p)

total

= 2(a+B)=50= a+B =25
— 250=250. = a=10,B=15

= Kp, =B(a+p)=15%x25=375
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87.

Letx1s partial pressure of A and y 1s partial pressure o1 C
when both equilibrium simultaneously established in a
vessel

X== Al® + 2B(»
X (2x + 2y) ;
Yo =— Cl@ + 2B
y (2y + 2x) ;
Ke x
Kp, = ; = x=2y
Kp, =x(2x+2y)
= x=0.1atm;
y=0.05 atm
Total pressure of gases =P, +P_+P_
=3(x+ty)
=0.45 atm.
88. Atequilibrium, r,=r,
R Kf[A]cn = Kb[B]cn
[B],=KK, '[A],
89 K*r_f 1.5= t =1.12x103
Ry 7 75x1074 T T L AexdUn
00 K Pcog)Prat@)  (Ph,(g) @sP —Piio))
. = = as =
P PHZO(g) PHZO(g) CO(g) Hx(9)
91. Because reaction is exothermic.

92.

93.
94.

96.

Concentration of reactant & product remains const. w.r.t
time.

And, rate of [AT EQUILIBRIUM] forward reaction (r,)
= rate of backward reaction (r,).

Equilibrium const. is temp. dependent only.

K =K (RT)™, An=4-3=1
0.05=K_Rx 1000
K =5%10° xR

. Since, Kp is temperature dependent only.

4 x 10%, Since Equilibrium const. is temp. dependent only.

EXERCISE -2

Part # I : Multiple Choice

6.

(A) = [CH,]= =0.1M

16x10

(B) = [H,0]= =0.1M

18x10
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10.

12.

17.

19.

20.

m =0.05M

©) = [CL]=

(D) = [CO,]= 0.1M

44x10

Poci @ X Pei

P

According to K, =
PCls ()

_ (1’1 PCl; (g) )eq4 X (1'1 Cl, (g) )eq.
V x (nPCls(g))qu
and on adding inert gas at constant pressure effect on

equilibrium will be similar to as if volume of container
has been increased.

H,(g) 1,(g) == 2HI(g)
(A) For changing pressure volume has to be changed,
though number of moles of HI(g) do not get changed
but its concentration will get changed.
(B) Temperature change will change K, and hence
concentration.
(C) Volume change will change concentration, not the
number of moles.
(D) Same equilibrium will be attained from either direction.
(E) Catalyst does not change equilibrium concentrations.

Let reactions is started with a mole of AB, and b mole of B,C
= AB,(g)+B,C(g) — AB,(g)+BC(g)
a b 0 0
a—x b-x-y X X—y
BC(g) + B,C(g) — B,C,(9)
X—y b-x-y y As y>x
Clearly [ABS]Cq > [B3C2]Cq and [ABS]Cq > [BC]Cq

Adding inert gas at constant volume does not affect
state of equilibrium

N, + 3H, == 2NH, as the reaction is exothermic so
more NH, will be obtained at lower temperature.

2NO —— N, + O, a=10%
t=0 4-.4 2 2

36 02 02
An=0,

R 70 ) S B
ST KT 36/v) T 3636



CHEMICAL EQUILIBRIUM

21.

22.

23.

24.

26.

27.

28.

_D-d 48230 ) 63353
=g T 3p 0533=533%
A(g) = B@E+Cy

o My 100 1
Atequilibrium AG=0
Given AGY=0
Gibbs equation AG=AG* —RT InK
0 =0 —RTInK = K=¢e=1

2A(s) +3B(g) == 3C(g) + D(g) + O,

If pressure on system is reduced to halfits original value
then equilibrium will shift in forward direction to increase
no.of moles of gas to compensate reduction of pressure.

.. Amounts of C & D will increase.

. T4, then Vi, then PT, equilibrium shift in such direction

so as to dec. pressure, i.e., Backward direction.

aA+bB :CC'f‘dD

At high temp. & low pressure equilibrium is shifting in
backward direction. It means (a + b) > (c + d) & heat will
reaction in the formation of producers is AH <O0.

PCl, —=PCI,+Cl,

att=0 a 0 0

a—Xx X X

Ppci; = Xpcly xPr =.25x2=5atm

Peci; =Pei, =.5atm

H,(g) +1(g) == 2HI(g)
t=0 45 45 0
t=teq. 45-x 45-x 2x
put x=1.5
45-15 45-15 2x1.5=3
{ 2 {
3 3 3
C)
€ 3x3

29.

H,(g) +1(g) == 2HI(g)
t=0 1.5 1.5 0
t=tev 15-x 15-x 2x

We know, 1.5—-x=1.25, or x=.25

(5
K = =.16
¢ (1.25)?
30. Since inert gas addition has no effect at const. volume.
31. PCI, (g) == PCl,(g) + CL(s)
ateq, mole of PCl, =mole of Cl,
0.21]]0.2
peugien] |5 ][5]
So K= [PCIS] = T =0.04
[10]
32. N, + 3H, =— 2NH,
t=0 Imole 2 mole 0
t=eq 1=x 2-3x 2x=0.8
x=0.4
mole of N,=0.6
mole of H,=0.8
34. Co + HO<—CO,+ H,
t=0 1 1 1 0
t=teq 1-x 1-x 1+x X
at equilibrium, only CO, has (1 +x) moles.
AD+D :A])2 ) I{2
AD,+D == AD;; K,
As we know that K=K, K, K,
Or, logK =1logK, +logK, +logK,
2
(Pco) 2
38. K _eeol _ @F =1
P PCO, 4
39. A = 2A, + 3A, + A,
t=0 2 0 0 0
t=t, 2-2a 2a 3a o
n,=2+4a
given mole fraction of A, is = 0.36.
036= =%
U 2+4a
a=0.46
Mole fraction of A — 2220 _ 2-2x048
olefraction 0l A= 5 40 ~ 2+4x046 -
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44 2S0(g) F 0(8) — 250,(g)

K

C

[SO,]

[SO

[0

46.

2

[SO,T

[SO, 1[0, ]

- 80x1

128

2 B4x1

32 x1

Initial mole 1.1

AtEq.

1
Active mass —

C

262

Concentration in gram mole/litre,

therefore

(Where 80 is molecular weight of

SO,)

(Where 64 is molecular weight of

S0,)

(Where 32 is molecular weight of

0)

0.1
0.1

0.1

=0.001

[HI] ;
= if[H]=[I
[Hz][lz] if [ 2] [2]
[HI]
TILT [HIF =K x [LF
[HI [L5!) Qpe—
[12]2 :KC or [Iz] = KC :\/E :7
A + 2B = 2+ D
22 0
l.1-x 22-2x x
1.1-0.1 22-02 02
1 2 02
2 02
1 1 '
5 2.2 1
_ [CI'D] 19 10 10 _ 1
[A][B] 1x2x2 1000

%7, N, O, — PNO-—2X=T.0 moTc/iTe
a b 0 x=1.0/2 mole/litre =0.50
mole/litre
(a-x) (bx) 2x
Ifa—x=0.25,b—x=0.05
[N,]=a=a—x+x=0.25+0.50=0.75 mole/litre

49. Atroom temperature, K =4.32

and at 425°C, equilibrium constant become 1.24 x 10 1.e.
it is decreases with increase in temperature. So, it is

exothermic reaction.
P
50- Pum, =Prs =5
P P P?
Hence K = Pnh, x Phs = 23" 1
51. Fe* + SCN- =— [Fe(SCN)]?* K= 10°
7.142
Initial 107 b 0
nitial conc. —
-3
Final conc. 56 —6%x10°% b—6%x10°% 6x10°

on solving b=0.0036 M.

1
52. Total moles at equilibrium=1-a+a/n=1+ {H - 1}(1

- L
So using df:1+ P

Ka_PQL =~ Kc_ [R] ,
53. Ks [PIQ] i Ko [PQ (i)

On multiply equation (i) and (ii) we get

K, . K. [R]

K;.K, [P1[Q]

55. Catalyst can't disturb the state of the equilibrium.

56. PCl : PCI3 + C]2

5

1 0 0 Initial mole
1-0.7 0.7 0.7
E— — — Conc. at
5
equilibrium

Total mole of PCI, = 0.7

Concentration=0.14

X 07x07 49
¢ (1-x)V 0.3x5 150




CHEMICAL EQUILIBRIUM

d/. l&P depends only on t€mperature SO o Will change on

changing pressure and F’H2 > PNz .

58.  K,=K.(RT)™:=K_(RT)

r—he 11 ek
80, Kc R 00821 '~
59 =0.667 atm = 2 tm= 40c2 = 4(12 L
o KPi . a = 3 a = 1_a2 = 1_(12 . 2
402 s )
so, -2 3 = 3’=1-a
so, o’= — = oczl
’ 2

Part # 11 : Assertion & Reason

2. By definitions.

5. Value of equilibrium constant is not dependent on
concentration of any species.

EXERCISE -3

Part # I : Matrix Match Type

1. A Ang is+ve so as P is increased, backward shifting will
take place. Total pressure even after shifting will remain
same.

(B) An_is —ve so as V is increased, backward shifting
will take place. ButP__ <P

final initial”
(C) No change but P__ <P .. asvolume has increased.

final initial

<P

final initial”

Part # II : Comprehension

Comprehension#1 :

(D) Forward shifting will take place and P

_ A 230
1. Slope= 23R = 23x2 =_50
K o
3. Using equation, log—= = AH[I - lj
K, 230R(T, T,

Comprehension #2 :

3. Number of moles will remain unchanged but due to
decreased volume pressure will get increased and also
the concentrations.

Comprehension # 3 :
Sol. (1 to 3)
2A2(g) < A4(g)
3p—x-y x/2

A, + 2C
3p—yx P2y

A A2C2
y— 2z

A,C, ¥=2AC
y—z 2z

x 1 ..
5~ ... (i)

... (i)

1
also given 2Z = 5

1
7= Zatm

=3p—X—-y+x2+p-2y+y-z+2z=4p-x/2-2y+z
27

1 1z
2 24 T g ¥m=

P

total

P=2

Sol.1

= = p— :9
Sol.2 = 1/2
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Lomprenens“)n HS: 5. @) 302 B 02 ~ F‘SO3 i\c =100 motc— it I
Initial a b 0
1 3 mole
1. CaSO,.2H,0(s) — CaSO,. 5 H,0(s) +§ H,O(g) a-2x b—x 2x
a a a . .
3 5 2 5 (According to data given)
AH® 9 (-241.8) + (= 1575) - (- 2021) But according to question.
No. of mole of SO, = No. of mole of SO, .
° =a—-2x=2x.
For 1 kg CaSO,.2H,0 = 172 x 100 =484 kJ a=dx.
a
3 X=—.
2. AS°:§ (188.6) +130.5 - 194 4
W [SO,T’
AG® = AH°® — (298) AS°=—8.314 x 298 In (PHZO) Now,K .= m
P =81x10" SN
= Pho 8.1 10" bar But No. of mole of SO, and SO, are equal at eq. so.
EXERCISE - 4 K=
. . C
Subjective Type [O:]
1
5.6 O]=7— ; [0,]=7~7-
- _ K 2100
2. n 4 0.25 c
B _mole of O, ateq. 1
Active mass = ? =0.044 M. )
' So No. of mole of O, = 0 =0.1.
5. Forward reactionrate (r,) =K, [A][B] ,
Backward reaction rate (r) = K, [C] [D] 2nso2
At equilibrium, r=r, [SO3]2 A\Y
. _ K = =
K, [A][B] =K, [C] [D] o ® K=180,710,1 7 (ng, ¥ (ng
The concentration of reactents & products at equilibrium —= | X 2
are related by v v
_K (@] K=t
K, [A][B] Mo,
v
Kl
K: —_
K, N _4xV 4x10 04
%~ "k, 100 7
1
6. SO, (g) + Py 0,(g = SO,(g) 8. A+ B — C + D
t=0 2a a 0 0
No.ofmole 2 1 4 t=teq 2a—-x a-x X X
2 1 4 - _a
fl _ = a—-X=X=>X= 7
conc. 2 2 e 2
S0 1 a.a |
<7 180,010,172 (112)(1/4)72 k=22 1 g
¢ a 3 K.
1 255
=—————— =4Ans.
(1/2)x(1/2) Ans. 3
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9 A(g) T ‘-Bz(g) — zAﬁ(g) K =350 A CO(g)— 2 (8) —— CILOMg)
0.15 a
! 2 0 0.15-x  a-2x x = x=008
0.15—x+a-2x+x=0.5 PV=nRT
I-x 2-x 2x
-2x=0.35 =————=05
e " 0.082x500
2x 2x 0.08
33 4x” 4x’ _ 2.5 _ 20000
50= = =4 2 ¢ 2 343 =583
1-x 2-x  (1-x)(2-X) 2-3x+x 0.07 (0.35
3 3 2.5 .5
= 100—150 x+350x2=4x’ _ L, 83 583
K, =383 (RT)*=0.082x500)7 ~ 41x41 203
“ no.ofmol of AB = 2 _ 1.868. (ii) Total pressure will remain 8.2 atm as catalyst reduces
3 only time taken to achieve equilibrium, does not affect
equilibrium condition / concentrations.
11. N,(g + 3Hy(g) = 2NH,(g) (An<0) ; N+ 3T (0) s NI 0
9 2(8) 28) <— 318
Imol 3 mol 0 Att=0 a b 0
(1-x) (3-3x%) x t=t, (a-x) (b—3x) 2x
P_=1atm, T=400K (An<0) (P, T, V given)
eq
= Ao e S = 2
CINHP 2% 4 v Ry TR Y
©INJHP G-30'0-x) 27 2
\% 4x*V?
2 KeZracx\(b-3xY  ~ (a=x)(b—3x)
(1_—X)4:1 = x=(1-x)) = x*-3x+1=0 Y Y
Total no. of moles at equilibrium =a + b — 2x
3+9-4 3445 (a—x) (b-3x)
SRR k- Pyl = ————.p, Pyl-——"7r.
=X 2 - X 2 P a+b-2x "’ P, a+b-2x "~
(2x). P
3+2.24 3-2.24 Pwl=—"—"T"7"
X = orx= ° a+b-2x
2 2
[Py, I’
x= = =2.62 or, x= > [Py, I[Py, ]
= x=0.38 (since x cannot be greater than 1) 2x p 2
[NH,]=0.38x2=0.76 a+b-2x’
- 3
a—x (b-3x)P
12. 2H O(g) —2H (g)+O - | P||—
0 {(8)+0,2) Ka+b—2x) }[a+b—2x}
t=0 n n n
teq. (n-y) (n+y) (n+y2) n=Cn+y2) 4x°. P?
(a+b-2x)* (a+b—-2x)".4x>
Py )2 (P ). 2 2)P - -
s0.K ( Hz(gI))) 0. ( Ozz(g)) a (H+Y)2(n+y/ ) Kp - (a—x)(b—3x)3 Pz(a—x)(b—3x)3
4 ( HZO(g))eq_ (n—-y)" Bn+y/2)

" (a+b-2x)*
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. H, (@ +C0, (g —— H,0 (g +CO(@)
2H,0 (g) == 2H,(g) +O,(g) K, =2.1x10"
2C0,(g) =2CO(g)+0,(g) K,=1.4x10"

(1)
Q)

1 1
5 €d. 2)- 5 €d. @)

1 1
CO,(®)-H,0(g) =CO()*+ 5 0,()-H,- 5 0,(g)

CO,(g)+H, (g =H,0(g)+CO(g).

1
5 [eq.(2)—eq. (1)]

& 1/2 1.4X10712 1/2 ﬁ 12
K7lk, ) Tl2ax10®) T2
=2.58. Ans.

19. CH,COOH +C,H,OH =—>CH,COOC,H,()+H,0(/)

Initial 1 1 0 1
Ateq. 1-x 1-x X 1+x
1-0.543 1-0.543 0.543 1+0.543
1x 543
(54.3% of  mole= 100 =0.543 mole)

Hence given x =0.543 mole
Applying law of mass action :

_ [ester][water]  0.543x1.543 40
¢ [acid][alcohol] 0.457x0.457

21. NO, = 2NO

274 N 2
1 0
1-25 .50
75 .50 n =125

total
75 50
Pn0, = [125) ; Pno, = (125}

(Pyo)’  (50/1.25  50x.50

Ko™ (Po) T (757125 12575

4
15
At pressure 0.1 atm,
N,0, = 2NO,
1 0
(1-o) 2a

=0.266.
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22.

24.

K — 407 x0.1
Pod+a)(1-a)

AT S
(1 a)xO.l
1+a

0.665=(1+0.665)02. = a=63.25%.

2AB,(g) ==2AB(g) + B, (g

=0 a 0 0
(ao)
a(l-o) (ac) N
Totalmole:a[17a+a+g] a2+ a]
2 2
_al-a)x2 o aox2
P a@+a) ST a2

)

a
Py -2/ | = |,
2 " a2+ ) [2+0L} i

2
2
20 <P o p
~(2+a 2+a
P 2
( 2(1-w) Pj
2+P
a<<l.
o’P K, 13 . 2K, 1/3
K,= 5 ;o= _P 1.e.X= _P
S, = 45,(9)
timet=0 latm 0
At. eq. (I=x) 4K
Pressure ofeq. 1-0.29 4x0.29.
4
(P)  (@x0.29)"
"R 071
K,=2.55 atm3.
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Zz0.

28.

30.

" Ky (i) =

C5)TH,O(gf —=—="C0(g) T H(g)
t=0 - 1 2 3
carbon solid will start forming when there will be
equilibrium in the container

Kp: % =3atm = % =6P=3atm
H,0
1
So P= 5 atm
So Total pressure in the container will be
P, =P+2P+3P=6P=3atm Ans. 3

SO, (g)+NO, (g) == NO(g) + SO,(g)

0.04 0.04 0.3 0.3
0.04x  0.04-x 0.3+x 0.3+x
0.3)°
c:(—)2:56.25
(0.04)

Here, Q, < K hence reaction will proceed in forward
direction to reach at state of equilibrium

_(03+x)?
¢ (0.04-x)?
x=0.006

Equation (iii) = — [2 x (i) + (ii)]
—_ 1 p—
KiK, (44)°x531x10™"

9.7 x

107

-+ TT K| = reaction is exothermic.

31.

T=445°C=445+273=718K
P=207atm
n=1mole

1
Ag,0 = 2Ag(5)*+50,(®

K =Po, =(207)=1439

AG’=AG"+2.303RT log Keq.
Butateq. AG=0,
AG*=-2.303 RT log Keq.
But for formation,
1
2Ag(s)+ 5 0,(2) # Ag 0 (s)
1 Mole

33.

36.

37..

1 1
K = =
p (P02)1/2 (207)1/2

1
AG=-2303 %8312 %718 1ogW

2.303x8.312x718
2
AG" =6872.17log 207
AG® =15915.757
AG" =3789.46 Cal
AG" =3.789KCal
AG" =3.8 KCal

AG’= xlog 207

SrCL, . 6H,0(s) = SrCl, . 2H,0(s) + 4H,0(g)
K =16 10"

(PH,0)* =K, Pr,0 =(K,)"*=2x 10" atm
7.6

HO() =—HO0(@ Pro=2-r =10x10
760

n PV _ 107°x1 445%10%

_EV _445x

MO T RT ~ 0.082x274

e 2x107

MO T 0.082x274

" Ny,0 absorbed=3.56 x 10
. wt absorbed = 6.4 mg.

(b) (i) The value of Kp remains unchanged on increasing
the pressure. When pressure is increased then according
to Le-Chatelier's principle the equilibrium shifts in the
direction where there is less number of moles of gases
i.e., backward direction in case of the given reaction.
(ii) In case of endothermic reactions the value of K
increases with increases in temperature. With increases
in temperature, the equilibrium shift in the endothermic
direction i.e., forward direction in case of the given
reaction.

(iii) Kp will remain undisturbed. Equilibrium composition
will remain unchanged. However, in the presence of
catalyst, the equilibrium would be attained quickly.

(i) In this case n, is equal to n_
This reaction will not be affected by increase of pressure.
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() CO,(g) + L(s) =—— 2C0(g)

In this reaction, moles of gases on product side (np =2)
is more than that on reactant side (n, = 1). This reaction
will be affected by increase in pressure. Increase in
pressure shifts the equilibrium in that direction where
there is less no. of moles gases. In this reaction, increase
in pressure will cause the reaction to go into the the left
direction.

(iif) 4NH(g) + 50,(g) = 4NO(g) + 6H,0(g)

The reaction would be affected by increase in pressure
because n, is different fromn,.

Increase in pressure shifts the equilibrium in left direction
because n, is less than n.

(iv) C,Hy(g)+H,y(2) == C,H((2)

The reaction would be affected by increase in pressure.
Increase in pressure will shift the equilibrium towards
right because n, is less than n,.

. A(s) —— B(g)+C(g) K =300
_ Pl (P1+P2) Kpl :PI(P1+P2)
D(s) =— E()+ C(2) K ,=600

P, P +P, K,=P,(P+P)
[Kplj _ P (P, P,)
Kpy) PP +Py)
300 _ [Pj
600 P
P 1
Py = 2 P2:2P1
K, =P,P+P)
K, =P (P+2P)
300=P (3P)
P>=100 (P ,=10)
P,=20atm
Now Total pressure
P,+P +P.
(P +P))+ (P +P))=(10+20)+(30)=60 atm.
9P —x-y 13P-3x-2Y e
N(@ + 2H(g = NH,(g
9P—-x-y 13p—3x-2Y Y
given 9P-x-y + 13P-3x-2y + 2x+y =7P_
= 2P -2x-2y =7P ... (1)
then x=P )
and 13P-3x-2y=2P ... 3)
22P -2y =5P,
7
18P 2y=5F, p= Py
op = 2P 2
9p, P, 3P, 5P,
Poxy=" -5 " T
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41.

42.

2 713—_71%31)
y_ 2 o_ 0
13P-3x -2y = 3% 3P OF =2P S
XTI T Ty Ty Ty T T
(2x)°
K= op—x—y)(13p-3x-2y)°
P’ 1
=5 ~20P 2
EPO.(2P0)3 o
3
P 3

K=7c5——"=713
2 (;POJ(ZPO)Z 20P0

Al@=B( + C(g K=4
1 2 2
0.5 1 1 Q,=2<Kc
05 I (5.
S-x X X 05— x
x=0.162 [A]=0.338
[B]=[C]=1.162
2HI(g) = H, (g) 1, (g)
t=0 a 0 0
t (a—2x) X X
Given x2 1
N as2x)? T 548
-2
S0, amoxX _ +54.8 and (a—2x)=0.5M
0 *£*00675M
0 X7 548 740
PCl, — PCL+ (I,
Initial moles 0.1 0 0
At. Eq. 0.1-x X X
Total number of moles at equilibrium
=(0.1-x)+x+x=0.1+x
But total number of moles,
PV Ibarx 8L
n= — =
RT  0.083 L bar mol ' K™! x540K
0.1+x=0.18
x=0.08

=0.18
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—_— 0.1-0.08 M52 10°M 49. PCL(g) — PCL(2) + CL (2.
5 8 ' Initial 3 0 1
0.08 (=) X I+x
0.08 Initial total moles = (3+1) =4.
[cg:-j;—M:oolM Now from Ideal gas equation
PV=nRT=Px 100=4 x0.082 x 500
K»:[ngﬂgkﬂizgfﬁigég.:4X104 P=0.082 x20=1.64atm.
¢ [PCIs] 2.5%10 Atequilibrium Total mole=3 —x+x+1+x=(4 +Xx)
K =K (RT)"=4x107x(0.083 x 540)=1.79 bar PV=nRT.
47. @) A + B e 2.05 % 100 = (4+x) % 0.082 x 500.
a—x 2a—2x e 5=4+x.
Total moles at equilibrium 3a —x x=1.
2X . .
Mole fraction of C= ——— =04 _ No.of moledissociated _ 1 033
3a—x % Initially total mole taken ~ 3 07"
2x=1.2a-0.4x
1.2 2 1
x=" j Pro, =5 %205, Pecy, =3 x2.05
_a 2
X= B F>(3|2 = g x2.05
Now A + 2B—2C
a a a (1x215)(2x205)
2 K= > [0.41]
5a P 2 -
i —x2.05
Total moles = 7 (5 x j
a
5 8 50.  PCl (g) = PClL (g)+CL (g)
PA:S_aXSZEatm —-8:34 0 0
B t=0%085
b A 16 teq. (%5 -x)  x x o= (dR5ex)
B Sa/2 5
a 16 i — | ——+xmole
P = 3 x8= < atm Given, (latm)(2.05L) (208.5 (0.082L
2 atmmole™ K1) (500 K)
(Pc) °
" (Pg)*.P, 8 834 205 ..
K,=0.625 atm’! %% 2085 7 0.082x500 e
b) A + 2B = 2 x=0.05-0.04=0.01
Mole fraction 0.16 032 0.52
Partial pressure  0.16P  0.32P 0.52P so, o= 2O 005 —504
(0.52P)> 5 0.04
» 0.16P x (0.32P)* 8 o2 1/16 |
0.52x0.52x8 —26.4 atm Kp_l_(xz'P_(l—(l/16)]_15atm'

T 0.16x032%x032x5
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SZ. g A = TAS ;K= T
At300 K, AG®=[(—41.16) — (300 x — 0.0424)] x 1000
=-28440 J/mol =—RT In Kp
At 1200 K, AG®=[(-32.93)— (1200 x —0.0296)] x 1000
=+2590 J/mol=—RT InKp
K, (300K)=8.935x 10
K, (1200K)=0.7753

Q=1

at300K: Q<K , Hence forward direction.

at1200K: Q>K ,Hence backward direction.
53. (i) N,0,=2NO, ; G°,0, =100kJmol"
conc.att=0 5 5 G°N,0, =50kJmol™!

AG* forreaction=2 x G°\,0, — G°N,0, =2%50-100=0

Now, AG=AG°+2.303RTlogQ

2
AG=0+2.303x8.314x10°x298 log%=+3.99 kJ.

(ii) Since AG is +ve and thus reaction will not proceed
in forward direction.
Also for reverse reaction :
2NO, = N,O,
Moleatt=0 5 5
Mole ateq. (5-2x) (5+x)
AG=-2.303RT logK...
AG°=0 K.=1.

5+x
or 1:(5—2x)2

x=1.25.
[NO,], ™ 5-2.5=25

[N,O],., =5+1.25=6.25.

Thus,

PM._ .
56. NJO,=—=2NO,(g) d  =—D2%
RT
1.8x0.082x346
= " =51.0696
1-a P M, =51.0696
0.2 08x2=1.6
-2 1+ -2 =0.8
mix 1 o= 51 a=0.
2
E><1
1.8 K,
K = =711 K=K RT K =—
P (O'leJ P " RT
1.8
K _ =0.25
< 0.082x346
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58. SO(g) T NO,(8) — SO,(g) = NO(g)

Suppose x moles of SO, react with x moles of NO, to form
x moles of SO, and x moles of No to attain equilibrium.
The equilibrium concentration, therefore woud be

[SO,]=(1-x)mol L™; [NO,]=(1-x)mol L™";
[SO,]=(1+x)moleL";  [NO]=(Il+x)miole L

[SO;][NO] 1+x)(1+x)
K= [80,1N0,1 = (1—x)1-x) ~ 1

(1+x)? (1+x)
(l—x)2 =16 or (1-x) =4
1+x=4-4x or 5x=3

or x= g =0.6 mole

[NO,]=(1-x)=(1-0.6)=0.4mol L"
[NO]=(1+x)=(1+0.6)=1.6mol L'

59. Ni(s) +4CO(g) —— Ni(CO),(g)
p p

For backward reaction
Qp > Kp
P

P—ZKP

% >0.125 atm™

P’<8atm’
P<2atm
P =2P=4atm.

Total

60. A(s) = A'(g) +H,S(g)
B(s) == B'(g) +H,S(g)
A(s) = A'(g) + H,S(g)
P=50mm = Pys=P,=P2=25mm
B(s) == B'() +H,S(g)

P=68mm = Pys=P,=P2=34mm

() Kp, =@57=625mm’ ;  Kp, =(34*=1156 mn’
(ii) Ratio of moles is same as that of partial pressure so,
A(s) Al(g) + HyS(g)

P P+ P,

—
<

1
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BS  — B@ T LD 7 Coxg T B —— cow® T om)
P P.+P t=0 045 0.45
’ 2! t=t, 045-x 0.45-x X X
Kp, =PaX Pis =P,(P,+P,) ... @i K =0.11
Kp, = Pyx Pus =P, +P,) ... (ii) 2
x/v X

hzﬂ: 625 0.11= 045-x 045—x =033 x=0.11

Ke, P, 1156 v

(iii) total pressure = Pl + P2 + (Pl+ PZ) = 2(Pl + PZ) () .= nHZO =011 nC02 — nH2 =034

(i) + (i) =(P, +P,)’ (b) CO,(g) + Hy(g) = CO(g) + HO(Q)
034 034 0.11 0.11

VK, +K, =P + P, 0.68 0.68 0.11 0.11
0.68—x 0.68—x 0.11+x 0.11+x

P =2x (K, +K, )=84.4mm. K=ol Q<K
ol (0.11+Xj2 01l+x o]

. _ 2o rr _ 2
61. ForIequilibrium 2NO, =— N,O, . 0.68—x 0.68—x . 3
P'xo, 0.33+3x=0.68—x
K ="p 2=6.8 (1)
v (Pno,) 4x=0.35x =0.0875n_,= NH,0 =0.1975
P’N,0, = 1.7 atm ByEq.(1); P'no,=0.5atm Nco, = NH, =0.5925
The equilibria are maintained using NO and NO, in the L o .
ratio1:2 63 . Let initial equilibrium concentration of C=x M

For II equilibrium NO + NO, = NJO,
Initial pressures P 2P 0
Pressures at equi. P-x) (P-x-34) x

3.4 atm of NO, are uesed for I equilibrium to have

P‘NZO‘, =1.7 atm

At equilibrium (P-x) 0.5 X

(" P'Nno, is same for both the equilibria since both

reactions are at equilibrium at a time.)
Total pressure at equilibrium (Given 5.05 atm)

= PNno+P'no, *P'n,0, ¥P'N,0,
=P-x+0.5+x+1.7
5.05=P+2.20
P=5.05-2.20
P=2.85atm
2P-x-3.4=0.5
2x2.85-x-34=0.5
x=5.70-3.90
x=1.80 atm

P'Nno=2.85-1.80=1.05atm
NowK, for NO+NO,=—N0,

1.80

P‘NZOI — 1
1.05% 0.5~ 343 atm

»~ PnoxPyo,

A = 2B + C

t:teq 3 4 X
xx4%  16x ]
C:T:T .......... @i)

Now on doubling the volume concentrations will become
half of initial so
A &= 2B+ C

. 3 X

after doubling volume — 2 =
2 2
x4x2  4x K
= =—<

Qc 2x3 3 c
Conc. atnew equilibrium (1.5—-a) 2+2a

X
( 2 + aj Hence forward shift.
Now given that (2 +2a) =3

so a=0.5
1

so [A]=1M [B]=3 [C]:E(er 1)

_ (I+x)x9 16X
SO BeT o1 T3
so 27x+27=32x

27 27 144
SO )(2?:5.4andKC = ? X ? X ?
=28.8. Ans.

271



CHEMISTRY FOR JEE MAIN & ADVANCED

EXERCISE -5

Part#1: AIEEE/JEE-MAIN

[P4010(s)]

- N Kc = e~ 5
P(2)+50,(g) P,0,,(g) [P4(s)][0, ()

S 74710
CO(g) + CL(g) —— COCI(g)
An=1-2=-1; K =K (RT)*
K
. —P-RT)'= L
" K RT

C

N,(g)+0,(g) —— 2NO(g);

2
K = ANOF 40

¢ [N,][O;]

1 1
NO(g) —— ENZ(g) 5 0,(g);

[N17[0,) _ 1 ! !

Ko Vaxio® 2x107

K, =
[NO]

Kp:KC(RT)A“ An=3-2=1.
K =K, (0.0821 x 457)*. K >K.

Cl(g)+3F,(g) = 2CIF (g); AH=—329K].

Favourable conditions:

(i) Decrease in temperature,

(ii) Addition of reactants,

(iii) Increase in pressure i.e., decrease in volume.
NH,HS(s) = NH,(¢g) + H,S(¢)

Initial presens 0 0.5 0

At equi. 0 0.5+x X

Total pressure = 0.5 +2x=0.84 x=0.17 atm

Kp: PNH3 X PHZS =0.11 atm?.

Given: PCl(g) # PCL(g)+Cl(g)
t=0 1 0 0
t 1—=x X X

eq
Total number of moles=1-x+x+x=1+x

X
Thus partial pressure of PCI, = (mj P.
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8.

10.

11.

12.

1
SO,(8) ==150,(2) + 73 O,(g)

SO.00,1” o o |
(50,)  “Ke=49x10% ()
SO3(g) +1/25 Oz(g) —_— SO3(g)
N I S _.
[SOZ][OZ]I/Z =K.= 49x102 e (i)
For280,(g) +O,(g) = 2S0,(g)
o | 0000
(S0, [0, ¢ 4.9%x4.9%x107* 24.01
=416.49
c=a+b
l-a 2a -« " N
2
20 o "
Ll oy @,
(l‘i‘aPT,j K (1"‘0. sz(1+a sz
"1 1-a Py - l1-a
1+0 —P
(I—HIPTIJ (lﬂx Tj

K_Pz_ 1-a, “( a P ¢ b
l+a © 1+a = ){1+a b

1 4Pr Pp B 1
9 Pp Pr 36

PV=nRT

V=1dm’ =10"m?

P=3170Pa

R=8.314JK'mol"!

T=300K

3170 x 103 =nx 8.314 x 300
3170x107°

n=———=127x103mol.
8.314x300

CO,(g)+C(s) ——=2CO0(g)

0.5 atm
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05 7p
17. CO,(g)+2H,0(f) —> CH,(g) +20,(g) ; AH°=890.3
=05-P+ =(. 2 2 4 2 T
Total pressure =0.5-P+2P=0.8 AH°_393.5.285.8 9 0
P=03 '
K _ P(%O _ (2P)2 _ (06)2 ArH0 = Z(AfHo)pmducts _Z(AfHO)Reactants
P Poy  (0.5-P)  (0.5-0.3)
: 890.3 = [ 1x(AH®), +2x0]—[1x(393.5)+2(285.8)]
Kp = 18 o — — =
(AH®),,, =890.3-965.1=-74.8 ki/mol

13. N,+0,—>2NO K=4x10*

1

1 1
NO—> =N, +-0, K'=—==—F— =50
2 2 VK Jaxi07

14. Forreaction:

SO

29 N 3(2)

1
+_
SO 2O

2(2)

15. AG°at300K=2494.2]J

2A B+C

AG*=-RT /nK
—24942=-8.314 %300 /nK
K=10

2 1
_BICI_“"2 _,
P g

5

Q> K = reverse direction.
16. A+B
1 1 11
Q=1<K_,
fore ward shift
t, n—x|(1=x)|(1+x)[(1+x)

L+xf1+x) 1+x
L-xf1-x) 10=7y~
1+x=10-10x

_2
11

X

9
S [D]=1+x= 1+ﬁ:1.818Ans.

———=C+D  K_=100

10

1

15
CH(D)+ = 0,(8) > 6CO,(g) + 3H,0(/)

Part # 11 : II'T-JEE ADVANCED

1.  When nitrogen is added at equilibrium condition, the
equilibrium will shift according to Le-chatelier principle
at equilibrium AG = 0 and catalyst changes the rate of
forward and backward reactions by equal extent. K, of
reaction is a function of temperature only.

2. AG° = AH°® — TAS® = — 54.07 x 1000 — 298 x 10

=-54070-2980=-57050
AG°=-2.303 RTlog, K
—57050=-2.303 x 298 x8.314 log K
=-5705log, K

log,,K=10

3. Atequilibrium AG (Gibbs energy) = 0 but AG® (standard

Gibbs energy) = 0

As AG (Gibbs energy) is more negative reaction will be
more spontaneous.

— TS —

1. NH,COONH,(S) == 2NH;(g)+CO,(g)
2P P
Initial

Kp = (PNH2 )2 (Pco2 )
Kp =(2P)*(P)...(>1)
P (initial) = 3P
NH,COONH_(s) = 2NH,(g) +CO,(g)
Final 3p P
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Kp=0GP)F(Py-..1i) . - (Pocr)’ i
From eq. (i) and (i) P P, =1so, Poy, =(P,)* =0.01 atm
2Py (P)=(3P)2 (P
4P then at equilibrium, Opcl _ 0.1 =10= 2x
P =— ng 0.01 1-x
9 2
3 2P - S
P.(New) 3P+P' +? 2 So, 10—-10x =2x or X_12_6 moles
P;(Old) 3P 3P 27 Moles of Br,() required for maintaing vapour pressure
2. Formation of ammonia is an exothermix process there- of 0.1 atm
fore it is facourable at lower temperature. But at lower 5 10
temperature rate of the reaction becomes slow. =2x 5 moles = " moles = moles of BrCl(g).
1 Moles required for taking part in reaction = moles of Cl,
3. HeO(s) = He(s) + 5 O,(e) 5
X X, used up = s moles.
1
K =P X (PO, B 8. PCl(gd = PCl(g) + Cl(g)
3 t=10 5 0 0
X
Total moles at equilibrium = > t=t ~ 5-5x02 5x02 5x%0.2
4 mole 1 mole 1 mole
p X _2p Total moles at equilibrium=4+ 1 +1+1(N,)
e 3x/2 3 =7 moles
x/2 1
P02:3X/2P=§ lxlatm lxlatm
K = 7 7 1 atm
12 b= =_ )
2 (1 2 3 4 28
KP ng(gpj :3371) (7><1atm
4. Fe3* + — = F 2+ . . 2x4 4
¢ SCN [Fe(SCN)] 10. GivenK <2 therefore in case of Band CK .= 6 = 3
. 107
Initial conc. 56 b 0 and concentrated of PCI, and Cl, together will decrease
or increase as reaction can go in the forward or back-
) 1073 ward direction.
Final conc. ?76X 10 b-6x10° 6x10°
11. N,O, = 2NO,
_ 10 t=0 a 0
7.142 t a(l-o) 2ao
on solvingb=0.0036 M 46
i vapour density = Tra 30.67
5 NO, =2NO, sol+o=1.5=0.5=50%
1 Total 3 1.5><1.5><0.082x300_675 atm
NO, = N,+20, 3 otal pressure = 82 '
1
2
k = P =9at
6. Bi() + Cl(g) = 2BiCl(g) 05T e T
t=0 1 0
. . 138
(1-x) 2x and for density of mixture = Yl gm/L=16.83 gm/L.
13. (A) As reactionis endothermic therefore it will go in the
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19.

20.

22.

23.

24.

(C) With the increase or decrease of volume particle
pressure of the gases will remain same.

(D) Due to the addition of inest gas at constant pressure
reaction will proceed in the direct in which more number
of gaseous moles are formed.

. As concentration of reaction (gaseous) are increased at

equilibrium reaction will go in the forward direction.

Also above reaction is endothermic therefore increase
in temperature will favour it.

Solubility of gas is favourable at high pressure and this
process is exothermic hence solubility will be more at
low temperature.

Since density of gold decreases after melting therefore it
is favourable at low pressure and high temperature.

Since the slpe of the straight line graph between logK

and T

forward reaction would be exothermic.

is positive, AH would be negative, i.e., the

reaction

A + B = 2C
att=0 2a a 0
t:th 2a—xX a-—-x 2x
2
= 2a-=2x = nga
i)
(2x)* 13 4x4

K= nan 2(2_2J(1_2j Tax1
3073

A(gg + Bl <= Clg + D
att=0 1 1 1 1
t:th 1+x 1+x 1-x 1-x
L (1/2)(1/2)
Q= 172)172) ~ 17K
(l—x)(l—x):l l—x_l
T ox)+4) 4 7 1ix 2
2-2x=1+x

x frd l
= 3
1-x
Cl= =—M
[C] e
25. Case-1
C,H.OH +CH,COOH = CH,COOCH, + H,O
Mole before 1 1 0 0
reacton
Mole at 1-x 1-x X X
equilibrium
2
X=—
3
-2 -2 2
.. Mole at 3 3 3 3
equilibrium
2 2
373
K. = 1 4
SV
33
Note : Volume terms are eliminated
Case-1I
C,H,OH+CH,COOH = CH,COOCH,+H,0
Mole before 1 1 0 0
reaction
Mole at 2-x) 2-x) X X
equilibrium
2 X B 2
KC=4 2—x) or .. (2—x)_
or x = 1.33.

26. (A-p,t);(B—q,1);(C—q,s)
(A) Ang = 0 so independent of pressure
Exothermic so high temperature
(B) Ang=(-) ve High pressure
Exothermic so Low Temperature
(C) Ang=(+)ve so low pressure
Exothermic so Low Temperature

28. (A) As An > 0 therefore if P T, reaction will go in the
backward direction.
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(B) As An <0 therefore if v T ,P J reaction will go in the
direction in which more number of gaseous moles are
formed i.e. backward direction.
(C) As An = 0 hence no effect.

(D) If concentrated of product is decreased reaction will
go in the forward direction.

30. 195488.
CO,(g) + C(s) = 2CO(g)
partial pressure at equilibrium  p, - P,
Py
k, =p =10 o P =0.1P} ()

butp, +p,=5.6 atm
solving p, = 1.6 atm and p, = 4 atm

using p=CRT
C,(forCO,)) = 0.082x1000 0.0195M
C, (forCO)= 0.082x1000 0.0488 M.

31. H(g) + Br(g) = 2HBr(g)
Initial pressure 0 0 10.0 bar
At equilibrium p/2 p/2 (10.0-p)

p’HBr

p
PHZ X PBrz

. _(10-p?
Lo 0= o 2)

Taking square root of bith sides

1( 10
=p/2=—| — |bar = .
Py, =P 2(201j ar =2.5x 102 bar

Pp, = p/2 =2.5x102bar
Pupr =10—-p = 10 bar

32. PCL, = PC/,+ CY,

2 2 2 Totalmoles:6;kp: 1.0
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Letymoles of C7, are introduced then at new equilibrrum
PCl, = PC/,+CY,

S 24x 2-x 2+y—-x ; Totalmoles=12
Total moles of PC/, +PC/, =4 and moles of C/, = 8
_(2+x)3  2+x
D) 4
_(2-x)3 2-x
FCl, 12 4
8x3
Poep =——=2
PCl, T
(2+x)(2
4 1

k=1= )
4

2 20
X = 3 and hence from equation (1) y = EY =6.67 moles

Ans. is 667 — 666

33. 2NH, = N, + 3H

2 2
a 0 0
a-2x X 3x
A L b 20mm
T T, :
N a+2x_£
ow a 20
2a +4x=3a
= x=52.

2x
% of NH, decomposed = o X100 =50%

34. -+ LiCl.3NH,(s) = LiCl. NH,(s)+2NH,(g)

[K,=9 atm?]
- LiCL.3NH,(s) + 2NH,(g) = LICL3NH,(g)
Initial 0.1 a 0
mole
Final 0 (a—0.2) 0.1
mole at eq.

1 -
k =—(atm
o500
Let initial mole of NH, should be a to bring in
completed of reaction.
1

At €q. I<pI :ﬁ
NH,
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_
(P, )’
P'\y, =3atm
PV=nRT
3x5=nx0.0821x%313
n=0.5837
ie., (a—0.2)=0.5837
Initial mole of NH, =a=0.5837+0.2=0.7837 mole.

O | —

or

35. Let the initial partial pressures of N, and H, be 9P and 13

P respectively

N, () + 3Hy (g <=  2ZNH(g)
9P —y—x 13P-3x-2y 2
N,(2) + 2H,(») =  NH(g
9P —y—x 13P—-3x-2y y
Total pressure = Py, +Py, + Py, + Py, = 3.5atm  ..(1)

=(OP-x-y)+(13P-3x—-2y)+2x+y=35atm ..(1)

Py, =2x=0.5atm (2)

Py =(13P -3x-2y)=latm ..(3)
from (1) = (9P —x—y)+latm+0.5+y=3.5
= (9P -x)=2atm
so 9P=2.25
P=0.25atm
from (3) equation 2y =1.5
y=0.75 atm

s0 Py =9P-x—-y=1.25atm
Py, =latm
Py, =0.5atm

Py u, =0.75atm

P2
So, K, == 0.5x05 _ 5 am2

Py Py, IxIxIx1.2s

P, 075

K, =—2i= =0.6 atm ™
PPy Py IxIxL25

DCAM classes

Dynamic Classes for Academic Mastery
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