CHEMISTRY FOR NEET

CHEMICAL EQUILIBRIUM

TOPIC : CHEMICAL EQUILIBRIUM
EXERCISE # 1

L 4

At equilibrium all properties solution (i.e. chemical composition of eq. mixture) becomes constant.

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

x 2 = 1.5 mol/litre

1

(Ky)*

r=1.12x 103,

Section (A)
2.
4, At equilibrium rates of backward and forward reactions become equal.
5. Concentration of reactant & product remains const. w.r.t time.
7 Molar conc. = 1°: of molargmolle) O, _ 869
volume (in | itre) 329
8. Forward reaction rate (r) [A] [B] = K, [A] [B]
Backward reaction rate (r) = K, [C] [D] = K, [C] [D]
At equilibrium, r, =r, - K [A] [B] = K, [C] [D]
The concentration of reactents & products at equilibrium are related by
K, [A] [B] K
9. K=1 =  15=
r, 7.5x10°
2
10. K= %
[X]" [Y]
11.  N,+0,=2NO
2
K L 0]
P Py, Po,
2NO —N,+0O,
P, Po
K=z ——= . (i)
R
From equation (i) and (ii), we have
K' = i = i =0.01
K, 100
13. 1= &)1/2
(S0,)(0,)
S0,)*(0,)? 1
(= SONO) 1
(SG;) (K,)
16. Equilibrium const. is temp. dependent only.
18. Since, K is temperature dependent only.
20. N,OH  =2NO

2(9)

An=2-1=1, K, =K_(given)
We know, K, = K_ (RT)"

1=RT, T= L =12.19K
.0821
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21. Relation between K and K_ is :
23. for K, =K, An=0
only option (3) with satisfy this condition.
4 6
24, For this reaction, K_= —[X]4 [Y]5
[A]" [B]
mOle (4+6)—(4+5)
So the unit of K_ = [—} = mole litre™
litre
SECTION (B)
—\
1 PCls(g) <= PCl3(g) + Cl,(9)
t=0 1 0 0
=ty  1-X X X
Total moles =1 + x
3
Given 1_—X =04 = X = 3 = Xpg, = N
1+x 7 : 3
1+ -
7
2. A+B =——C+D
3n n 0 O t=0
(3n—x) (n—x) X X t =teq.
(n—x) = x
n = 2x X = n
2
6= A + B = C + D
t=0 4 4 0 0
t=t, 4-2 4-2 2 2
= 2x2 _1
2x2
7. 2P(g) + Q@) = 3R(g) + S(9)
t=0 2 2 0 x/2
t=teq 2-x 2—-x/2 3/2 x x/2
from above, at equilibrium 2 = x <2 — x/2
- [P] < [Q] at equilibrium
9. A +B = C+D
Initial 1 1 0 0
At equili. 1-x (1-x% X X
c:[C] O _ —X'Xz = or X2 =9+ 9x?—18 x
[A] [B] (1-x)
or 8x2-18x+9=0 x=§ or 3
2 4
Hence, among the given options, the option (3) i.e., 0.75 is correct.
10. N, + 3H, — 2NH,
t=0 1mole 2mole 0
t=eq 1-x 2-3x 2x=0.8
x=0.4
mole of N, =0.6 mole of H,=0.8
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Initial mole
Conc. at equilibrium

bcP
= =
P a (a+b+c)
1
Py, = — =0.25 atm.
> 4
(0.5)* (0.25) _
T PN02 - 0025

11. c 1 =0.04 x0.4=0.016
)
12. PCI, = PCI, + Cl
1 0 0
Total mole of PCI, = 0.7
Concentration = 0.14
K = x*  _ 0.7x0.7 _ 49
¢ (@-x)V  0.3x5 150
. , b P x ¢ xP
19. _ P'PCI, xP'Cl, _ (a+b+c) (a+b+c)
P P'PClIy a
(a+b+c)
20. P., =2.80-(0.80 + 0.40) = 1.60 atm,
Pz 2
kp: S — = (1.60) T = 50
P, x P  0.80x(0.40)
: 1
21. % ___ =4, AsP, =Py, — =4 or
F’szo2 X I:)02 5 50 F’oz
22. 2NO, = 2NO(g) + O,(9)
K = (Pro)’ (pzoz)
(Pro, )
given P_,=0.25; Puw =0.5
2
100 = (@% (029 (Po) =
(Pro,)
SECTION (C)
[C] [O] -
1. Q.= ——, . Q. with time
° [A] [B] ¢ ¢
2. When Q > K, the reaction will proceed in backward direction to attain equilibrium.
3. N,+3H, == 2NH,, K, =4.28 x 105 atm-2
P 2
Reaction Quotient, Q, = ——— = 3 _ = 3
P, (PH,) 1x(2) 8
Q. >K,, .. Reaction will go Backward.
CP? 3/3)°
PR < N 71
[AT[B]  (2/3)°(1/3)
Q<K

The reaction will proceed in forward direction to attain equilibrium.
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2+X

SO,(g) + CO(g) == SO, (9) + CO, (9) >

9

;

n(so,) + n(CO,) =4

[

x=1

2
2+X

2
2+X

n,=3+3+1+1=8

Therefore, (4) option is correct.

SECTION (D)

1. A(g) == 3A(g)
0

3ax

t=0
t=t,
Total moles = a — ax + 3ax = a + 2ax

a
a—ax

PCl, == PCl, + Cl

t=0 4 0
t=eq 4-2 2
Total mole 2+2+2=6

2

0

2C0, =

2

2CO + O,

0 0
« A0 40
100 100

t=0
2—-2x ﬂ
: 100

t =ty

40
— 4

Total moles at equilibrium = n., + Ny + Neu=2-2x 100

2NO = N, + O,

4-.4 2 2
3.6 0.2 0.2

4= a = 10%

t=0

_(21V)
€ (3.6/V)?

250, (9)
0

_ 4
36x36

+ 0,9)

K, = K.,K

—_—

250,9) <—

t=0 a

t=t

. (1) ao

Total mole at eq. = a(1+ %j
1-a

)|
2 1+(a/2)

POZ:( /2 jPO
jxpo

1+ (a/2)
402 (P°)?
x (P0)2

2(1—a)
2+a

o

}x Po Pso, :(

a
2+

o’Pe
(2+a)(1-a)?

(2+a) X(
4(1-a)?
[2+a)?

- [est]

1+(a/2)

L 4

n(so,)

1
— <1
n(Co) 2

40

100

+£:2.4

100

oo
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7 PCl, == PCI, +Cl,
t=0 1 0 0
t=t., l-a a o
(aP) (aP)
x o’P 1
KP:1+a lta - 5 (a<<1) ie. oo ——
1-a <P 1-a JP
l+a
10. XocA/V or XOC\/E Thus , 4 times
11. We know that d = ﬁ where n is number of mole of gases produced from one mole of a gas.
+(N-1) «a
12, a=-2-d = n= 1
(n—"1)d 2
13. dO:L: n:1+l:1.5 = =40 1+O.50czﬂ
1+ (n—MNa 2 1+0.5a 35
050=114-1
0.50=0.14
o =0.28
D—d Z-40
14 o= = = _2 =0.15
(n—"1)d (2-1)-40
SECTION (E)
1. Homogenous reactions are those in which reactants and products are present in same phase.
P P _ P _P?
2= Pa, = Pas = 3 Hence K, = B, * Rys = 3 X 3 = vy
3. NH.HS(s) == NH,(g) + H,S(g)
P P
2P=1.2
P=0.6
K,=P:=(0.6): = 0.36 atm:
2
4. Kp - [PCO]
I:)coz
Peo=P
Peo, ¥ Pco =12
P+2P=12
P =4 atm
Peo, =4 atm
K, = 228 ~ 16
4
6. K. =[CO,] = 0.05 mole/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,
SECTION (F)
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1= Gibbs equation AG = AG® — RT InK
at equilibrium AG =0
—AG°=RTInK
2= At equilibrium AG=0= Given AG°=0 = Gibbs equation AG = AG® — RT In K
0 =0 —RTINK =>K=¢e=1
o T-T .
3=  From equation itis given T,>T, .. I PRl negative value
T2 Tl Tl T2
4. For endothermic reaction, AH® is positive so, if T, > T, then K, > K..
For exothermic reaction, AH° is negative so, if T, > T, then K, < K.
5x  TT K, T= Endothermic
SECTION (G)
1. On adding any reactant equilibrium shifts in forward direction, so amount of product increases.
2.3 On adding inert gas at constant pressure effect on equilibrium will be similar to as if volume of container
has been increased.
3. For constant volume, reaction quotient (Q) will remain constant.
For constant pressure, reaction quotient (Q) will remain constant when An_ = 0.
6. Since inert gas addition has no effect at const. volume.
7. For given reactions Ang = +ve, AH = —ve, high temperature & low pressure favours forward reaction
which increases number of moles.
8 According to K, = Pecy, @ *Pe, @ _ (Mect, @)eq. X (N, (g))eq
PPCI5 ) VvV x (npu5 (g))eq.
and on adding inert gas at constant pressure effect on equilibrium will be similar to as if volume of
container has been increased.
11. (1) Backward shifting will take place. (2) Forward shifting will take place.
(3) Backward shifting will take place. (4) Forward shifting will take place.
12. Number of moles will remain unchanged but due to decreased volume pressure will get increased and
also the concentrations.
13. With change of pressure, x will change in such a way that K, remains a constant.
14. N,O, (g) =—— 2NO,.

moles t=0, 1 0
moles at eq. 1-a 20
2
( 120c ij o
K, = (1“*) =% _xp,
% P 1-o
l+a
40.?
Let total pressure at eq. = P. or K, = o x P.
-
When volume is halved, P is double. .. o will change as K, is independent of pressure change.
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15. H, —Flectricare_, 2H  —104.5 kcal
2000°C
hydrogen atomic
molecule hydrogen
The reaction is endothermic. For endothermic reaction increase in temperature shift the equilibrium in
forward direction. To proceed forward the pressure must be low because for the above reaction,
increase of pressure will favoured backward reaction. So, for maximum vyield the conditions are high
temperature and low pressure.
SECTION (H)
1. A liquid and vapour is in equilibrium at its boiling point. The two phases have equal kinetic energy.
2. Since density of gold decreases after melting therefore it is favourable at low pressure and high
temperature.
3. Solublity of gas is favourable at high pressure and this process is exothermic hence solubility will be
more at low temperature.
4 For any physical equilibrium on increasing pressure equilibrium shifts in the direction of higher density.
EXERCISE # 2
2. At equilibrium, r.=r, .. K[A], =K|[B].,
[Bl,, = KK, [Al,,
3. Equilibrium const. is temp. dependent only.
5= N, + 3H, =— 2NH,,
equilibrium constant = K
_ _INHJ
N] [H,F
2N, + 6H, =— 4NH,
equilibrium constant = K'
NH,]* .
‘= % = K2 [from equation (1)].
IN.J° [H,]
. 1
6. 2NH, = N, + 3H, Ky ==
1
N, + O, = 2NO K, =K,
1 N ,
3x(H,+ > O, = H,0) K, = (K,)?
5 — — K2 x (K3 )3
2NH, + > O,=2NO +3H,0 K, = —
1
7. Higher value of K i.e. high yield of product
9. SO,(g) + %Oz(g) == S0,(9) K, = 4x1073
N 1 ;1
S03 < Soz(g) +— 02(g) K PT W
2 Kp
1

Ky = [4x10-3j
250, = 250, + 0,(¢)
1 T _ {1000
4x107 4

K“p - (Klp)Z :{

2
} = 6250 = 625x102 6.25x10% atm.
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10.

12.

13.

14.

15»

16.

17.

18.

20.

v

For pure solids & pure liquids, although they have their own active masses but they remain const,
during a chemical change.
K. & K are equilibrium const. in terms of concentration & partical pressures.

All options are correct.

IogE—P +logRT=0

c

K
log| —=2. RT|=0

C

K, =K, (RT)? Ko = K, (RT)an = An=-1. This is possible for option (2)

K,=K, (RT)™, An24-3=1
.052 K_R x 1000
K =5x 105 x R

K - 5x107°
R
K, = K. (RT) An=-1
Ke = 1 =0.0301.
K RT
BJ? 4)?
c = Q = —(0 ) =1.6
[A] 0.1
N, + O, == 2NO
Initial 2 moles 4moles
At Eq. 2—l 4—l 2xl=1mol
2 2 2
Molar concentration of NO at equilibrium :2—15 =04
N, + 0, — 2NO 2x = 1.0 mole/litre
a b 0 x = 1.0/2 mole/litre = 0.50 mole/litre
@a-x) (b—x) 2X

Ifa—x=0.25b-x=0.05
[NJ=a=a—-x+x=0.25+0.50 = 0.75 mole/litre
PCl, = PCI, + Cl,
att=0 a 0 0
t=tg, a—-xx X
Poc, = Xpg, XPr =.25x2=.5atm
Poc, =P, =.5atm

NOJ(9) == 2NOJg) + 1/20,9)

initial 600 0 0
eq. 600 (1—c) 12000 3000
600 (1 — o) + 1200a. + 3000 = 980 - o=04
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2. A[9) +2B,(9) == 2C,9)

P,,=0.80 atm., P,,=0.4 atm.

Total pressure of the system = 2.8 atm. .. P, =2.8-0.8-0.4=1.6
pPZ 2

Kp e -8 5

CP.x P2 0.8x(0.47

22. N, +3H, = 2NH,, K, =4.28 x 10 atm-

P2
Reaction Quotient, Q, = M = a _ = 3
R, (PH,)* 1x(2° 8
Q. >K,, .. Reaction will go Backward. N, + 3H, = 2NH,, K, = 4.28 x 10-% atm™?
23,  Q=22X01_ 05 _ 55,100
2 4
K, =2x 107
K. > Q, forward shiftment.
1 —
24= SO, + EOZ = SO,
5 moles 5 moles 0
5—5><ﬂ 5—1><5><ﬂ 5xﬂ:2+3.5+3:8.5moles
100 2 100 100
25 PCl, == PCl, +Cl,
2 2
o= .2, initially, K,= -2 p= 02 3-08_ 44
1-a 1-(.2) .96

. (.5)
if =5 thus, ——2_ xP=.042, P=.126
1-(.5)

26.= N,O,(g) =—— 2NO,(qg)
initially, t=0 a 0
a—a—a 2aa
2
K= 2% p=380torr= 20 = 5atm
1-a 760
az

o =.335, o2=.25,a=.5
-a

27.  N,0,(0) = 2NO,()
922 = (1 + o) x 61.33

92
l+toao=—
61.33
a=05
28.= VD D

Minorobs — m
VD, =62, VD_, =104.16,n=2
o = 68%

M

mix M
293 (VD) = 2% = 5 o)
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30.

31.

32.

33.

34.

35.

38.
39.

40. =

41.

L 4

So, as a increases (VD) decreases.

PCIi(g) == PCl,(g) + Cl(q)

1 0 0
1-0.5 0.5 0.5
At equilibrium total mole =1-0.5+0.5+05=15
m. =m. = Mlnitial
™Y 1 (n=1a
m, = 208.5 _ 2085 _ 2085 _ 139 g
1+(2-1)x0.5 1+0.5 15
Density = WGt _ PMy __ 2x139  _ 550 1

RT  0.0821x800

" Peo, 4
C(s) + CO,(g) == 2CO(g)
P-P/2 p=F -1
2
PZ
So K, = =2P=2x8 =16 atm.
P/2)

K, = 0.800 atm = P, = maximum pressure of CO, in the container to calculate maximum volume of
container the P, = 0.8 atm and none of CO, should get converted into CaCO,(s).

SO V(0.800 atm) = (10 L) (0.2 atm)

S0 V=25L

K, = Pgo, = 8 x 102

P
2

k = (PCO)

i Pco2

(PCO) = "KP XPCOZ = ‘¢2><8x10_2 =4 x 10!
Slope = A 230 _ g

23R 23x2

Addition of inert gas at constant volume has no effect on equilibrium concentrations.

2A(s) + 3B(g) == 3C(g) + D(g9) + O,
If pressure on system is reduced to half its 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.

Upon addition of NH,, 15t equilibrium will shift backward leading to decrease in amount of CO,. As a
result , 2" equilibrium will shift forward compensating for the amount of decreased CO,,.
S0, Neaco, (s) Will definitely decrease.
2
NOW, KPl = P NH3 XPCOZ & sz = PCOZ
Since no change in temperature would have taken place, Kp =Kp will have same values at both

equilibrium states. So, amount of NH; & CO, at the two equilibrium states will remain the same.
A liquid and vapour is in equilibrium at its boiling point. The two phases have equal kinetic energy.
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43. =

v

T4, then V4, then PT, equilibrium shift in such direction so as to decrease pressure, i.e., Backward

direction.

EXERCISE # 3
PART -1

BaO,(s) BaO(s) + 0,(9) ; AH =+ ve

According to law mass action, the rate of forward reaction =r,

r, o [BaO,] or r, o k, [BaO,]
But concentration of solid = 1
then, r =k,
similarly the rate of backward reaction =,
r, o« [BaO] [O,] or r, < k, [BaO] [O,]
conc. of [BaO] =1
or r,=k,[O,]
At equilibrium
r=r,
k, =k, [O,] or K, =K, " Pco,
where, p,, = partial pressure of CO,
or ::—1 = Peo, (equilibrium constant)
2
::—z =k or K= Pco, -

So, from the above it is clear that pressure of O, does not depend upon the concentration of reactants.

The given equation is an endothermic reaction. If the temperature of such reaction is increased, then
dissociation of BaO, would increase; and more O, is produced.

i

k =
eq rb
5
100 = 10"
rb
r,=10°
For reaction,  N,(g) + 3H, = 2NH,(9)
2
Q(Quotient):[NLS]3 , AN=2_-4=-2
[N, ][H.]

At equilibrium Q is equal to K_but for the progress of reaction towards right side Q > K_.

2NH, + g 0, 2NO + 3H,0

2NH, = 3H, + N, ; Kil .................... @)
N, + O, = 2NO ; S )
3H, + % 0, = 3H,0 (G ®3)

SO on adding eq (1), (2) and (3)
we get 2NH,+ O,—— 2NO + 3H,0
3H, + N, ~— 2NH,

2
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v

At t=0 30 30 0
Att=t 30-15 30-5 10
6. Because K, depends only on temperature. So, if then is constant, then K_ will also be constant.
7. Consider the eq. (i)
1
NO (g) + E Oz (g) ;\ Noz (g)
_ INJ'[0,]
" INO, P
1 _ 1 _ INOJ [0, ]
K, [NO,] [NO,]

INO] [O,]2
( 1 ] _ {[NO] [021”2}2 _ INOP[0,] _

Ky [NG,] [NO,J* ’
1
Kz o
1
8. For the reaction, CH, + 20, (g) =— CO, (g) + 2 H,O (¢),AH = —170.8 kJ mol*
This equilibrium is an example of heterogeneous chyemical equilibrium. Hence, for it
__ [CO,]

° [CH,] [O,]
(equilibrium constant on the basis of conc.)
and K, = P, (i)
Pen, X Py
(equilibrium constant according to partial pressure)

Thus, in it concentration of CO, (g) and H,O (¢) are not equal at equilibrium.
[CO,]
[CH,] [O,]
On addition CH, — (g) or O, (9) at equilibrium, K_will be decreased according to expression (i) but K_
remains constant at constant temperature for a reaction, so for maintaining the constant value of K, the

The equilibrium constant (K ) = is not correct expression.

concentration of CO, will increased in same order. Hence, on addition of CH, or O, equilibrium will

cause to the right.
This reaction is an example of exothermic reaction.

1 1
9. HI(9) = 5H2(9)+ > 1, (9)
_ [12]1/2 [H2]1l2
[HI]
H,(9) +1,(9) == 2HI (9)
_ _[HIp?
T[] L]
From Egs. (i) and (ii)

Kx JK' =1
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L 4

A4

10.

11.

12.

13.

14.

15.

[Fe] [or ]
[Fe(om),

To maintain equilibrium constant, let the concentration of Fe3* is increased x times, on decreasing the

[xFe] |:1-XOH_:‘ :

Fe(OH),(s) = Fe*(aq) + 30H-(aq) K=

. 1. .
concentration of OH-by — timesK= ——MmMM——— ... ii
Y3 [Fe(OH), ] W
From Eqgs (i) and (ii) L xx=1
64
X = 64 times
X == Y+Z A < 2B
At t=0 1 0 O At t=0 1 0
At t=t, 1-a a o At t=t, 1-a 20
40.?
o (04 2
— P x—FP
K :1+0L l><:|.+OL ! (I) K. = (1+0L)2 ’ (")
B oo e B, T
PR P2
l+a l+a
Divide equation (i) by (ii) we get :
K
S 1R B _36 P,:P,=36:1
K, 4 P, P, 1
ZABz (9) ;\ 2 AB(g) + Bz (9)
t=0 1 0 0
t=1 1-x X X
eq 2
X
Total mole at eq = 1+ 2
X
1-x X 2
Pre, = XPp , Py = XXp P, = 2X><p
1+— 1+— 1+—
2
P|32 X (Pag)?
Use K= — and neglect x as compare to 1, means 1-x 1
(Pas, )
Given, CH,COOH — CH,COO- + H*; K,=15x10° ... (@)

HCN — H* + CN-; K, = 4.5 x 100 ... (ii
CN- + CH,COOH = HCN + CH,CO0~ K=?

On subtracting Eq. (ii) from Eq. (i), we get
CH,COOH + CN- — HCN + CH,COO-

_ K, _ 15x10° _ 10°

hg * B Cq ¥ D)
Initial moles : 1 1 0 0
Molesofeq.: 1-(2x0.25) 1-0.25 3x0.25 0.25
=0.5 =0.75 =0.75 =0.75
Equilibrium constant,
K= = K=

When Kp > Q, rate of forward reaction > rate of backward reaction. Reaction is sontaneous.
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When AG° < RT In Q, AG® is positive, reverse reaction is feasible, thus reaction is non-spontaneous.

When Kp = Q, rate of forward reaction = rate of backward reaction.
When TAS > AH, AG will be negative only when AH = + ve.

16. K =K(RT)™.

17. N, + 0, 2NO K, 0!
2NO + O, 2NO, K, ... (i)
1 1
NO, ——=-N,+0, K=
2 2 2 72 k,k,
18. A, +B, — 2AB K.
(2.8x107°)? _ (2.8 _

0.62

© 3x10°x4.2x10°  3x4.2
19. According to Le-Chatalier principle.
0
20. Iog& = AR E
K, 2303R (T, T,

T,>T, SoK;<Kp  (exothermic reaction)

Reaction is in equilibrium.

(assuming T, > T,, although it is not mentioned, which temprature is higher

If T, > T, then K, > K’ then answer should be (2).

21, K=16x102= { Product }

Reactant
K have high value so products have very high conc than reactant.
22. AG° =-2.303 RT log K

23. SrCOs(s) == srO(s) + CO2(g), Kp = 1.6 atm
PV  _ 0.4x20 _ 8
Molesof CO2= g7 =~ "Rt “RT
Kp = Pooz =16
NRT
Peo2 = ——
coz = 7y,

i><RT

16=RT___ ~ V=
v 16

24. 2NHs == N2 + 3H2 Ki

N2 + O2 = 2NO K2

3H2 + %Oz 3 3H20

5 K
2NHs + = Oz == 2NO + 3Hz0

_KKS

K
K?

25. Az2(g) + B2(g) == x2(0) AHr=—= X kJ
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CHEMICAL EQUILIBRIUM

26.

L 4

Ang = —ve & AH = —ve (exothermic reaction) so ideal condition for formation of product is High pressure
& low temperature.

For the chemical reaction
Cd(N,) _ 1d[H,] _1d(NH,)
dt 3 dt 2 dt
PART -1l

Rate of reaction =

1,(g) = 2I(g), AH° (298 K) = + 150 kJ
According to Le-Chatelier's principle the condition favouring formation of | are

0] High concentration of I,
(ii) High temperature (reaction is endothermic so, on increasing the temperature equilibrium will
shift in the direction where heat is absorbed).
(i) Low pressure (moles of products are more than moles of reactant, so if pressure is increased
equilibrium will shift in the direction where volume is less.)
For a reaction, K_ = M. Hence, if K, > 1, then [Product] > [Reactant].
[Reactant]
_ _INH,JP
N M
K = mol* xLxL® L2 mol-2
° > xmolxmol®
A(@ + B(9) C@ + D(9
2 2 0 0 (initially)
(2-3x) (2-3x) 3x 3x (at equilibrium)
=X =X
= 2—-3X=X X = l
2

Gl
= Pebo _ LV

2
QX(;j
=9

p 2 = 2
PaPe 2‘3") 4—12><1+9><(1
\Y 2 2

2NO + O, =— 2NO,
In this reaction,
Number of moles of gaseous reactants, n, = 3

Number of moles of gaseous products n, =2

Since, n, is less than n, according to Le-Chatelier principle, increase in pressure shifts the equilibrium
in forward direction, ie, more NO, is formed.

The reaction given above is exothermic.

From given equations
We have
_ INH,P?
17N 1M 18
[N,]1[H,]
For the given reaction
_ INOJ* [H,0P
[NH,]J* [0,

_ INoP _ [H,0]

27 IN,][O,] > [H,][0,]"2
KKS _ INOF[HOF | KK
K,  [NH,J*[0,]" T K,

3Fe(s) + 4H,0(stream) ﬁé Fe,O,(s)+4H,(g)
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L 4

4
0= (pH—2)4 only gaseous products and reactants.
(Pr,0)
17. 2ICl = o + Clk
0.6
0.6 — 2x X X
2
Ke=014= — X
(0.6-2x)
037= =%
0.6-2x
0.224 — 0.748 x
=X
1.748x = 0.224
x =0.128
18. A+ 2B = 2C C form 1 mole at equilibrium
initial mole 2 2 0 2x=1
at equilibrium mole 2—-x 2-2x 2x x=%=0.5
1.5 1 1
15 1 1

equilibrium conc. == il il

Kc =

‘: . :|2

= Lz = 6.67
15][ L
1010

19, Ke= Py, .

Pressure will increase only by increasing temperature as it will change Kp value.

PART - 11l

1. In this reaction the ratio of number of moles of reactants to products in same i.e., 2 : 2, hence change
in volume will not alter the number of moles .

2. If in the reaction the ratio of number of moles of reactants to products in same i.e., 1: 1, then change in
volume will not alter the number of moles .

3. The conversion of SO, to SO, is an exothermic reaction, hence there is no need to increase the

temperature. There is also a decrease in volume or moles in product side. Thus the reaction is favoured
by low temperature and high pressure. (Le-Chatelier’s principle).

4. C[N204] = 4.8 x 102 mol L, C[NOZ] =1.2 x 102 mol L=

_INO,* 1.2x107%x1.2x10°°
‘" [N,O,] 4.8x107

= 0.3x102?=3x 10 mol L*

5. P 50,(g) =— P,0 k - [PiOn(s)]
{9) +50,(9) == P,0,(9) = BLOTONT
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10.

11.

12.

13.

v

CO(g) + Cl,(g) == COCI,(g)

An =1-2=-1; K =K (RT) .. L =RT) =——

N,(g) + O,(g) = 2NO(g) NOF _ 4 10

“ INJO,]
1 1 IN,]2[0,]"2 1 1 1 100
NO(g)=— = N + =0 : K, =2 20— = = ="~ _-50
(@) 5> N0+ 5 O,(0) INO] K Jaaor 27107 2
K, =K (RT)™ An=3-2=1.

K, =K, (0.0821 x 457) . K > K.

Cl(9) + 3F,(g) =— 2CIF,(g) ; AH=-329 kJ. 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(q)

Initial presens 0 0.5 0
At equi. 0 0.5+x x
Total pressure = 0.5 +2x = 0.84 X =0.17 atm

K, = Py, xP,s = 0.11 atm2.

Given : PCl(g) = PCI(g) + Cl(9)
t=0 1 0 0
t 1-x X X

eq
Total numberof moles=1 —x+x+x=1+x

Thus partial pressure of PCI, [%j =P.
+ X

SO,(g) = SO,(g) +§ 0,()

1/2
S K.=49x102 L. (i)
[SO.]
SO(Q) +1250,(9) ==SO,9) (i)
[SO,] . 1
PPNET T = —— For2S0 +0 — 250
[5021[02]1/2 " 49x1072 z(g) 2(9) ~ 3(9)
2
SO o 1 _ 10000 _ .0 o

[SO,[0,] ~ ¢  4.9x49x10°  24.01

c=a+b

Page| 17



CHEMISTRY FOR NEET CHEMICAL EQUILIBRIUM

L 4

14. X = 2 Z — P + Q
l1-a 20 1-a o a
20 2
) Serd lverad
_ 1+a ¢ _\14+a 7 l+a 7
K, = ——% K, =
Py (1_(1 P2 1-a
—FP; —P;
l1+a * l+a *
2
20 1-a
—P —P
Ke, _ (1+oc le 9 (1+oc TZJ
Ks 1-a a a
2 —P —P —P
[l+(l sz [1+oc sz (1+oc TZJ
1 _ 4P, P _ 1
9 P P, 36

15. PV = nRT
V=1dm? =103 m3
P =3170 Pa
R =8.314 J K-t mol?
T=300K
3170 x 102 =n x 8.314 x 300
= 3170x107°

= =1.27 x 103 mol.
8.314x 300

16.  CO,(g) + C(s) =———= 2CO (g)

0.5 atm
0.5-p 2p
Total pressure =0.5-P + 2P =0.8
P=0.3
K = P2, _ (2P)? _ (0.6)?
P Py, (05-P) (05-0.3)
Kp =1.8

Ang
17. K =K_(RT)

C

1
A%——E
18. AG = AG° + RT In Q = 2494.2 + 8.314 x 300 In 4 = positive
AG =RT/n g
K
Since, AG is positive so, Q > K, so reaction shifts in reverse direction.
19. A + B = C + D
t=0 1 1 1 1
e 1-x 1-x 1+Xx 1+x
= (@+x)° =100 - X0
(1-x)? 1-x
= 1+x=10-10x = 11x=9
= X = S = [D]=1+ S
11 11
= [D] = 1.818
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20. (A & B)
lénK:/énA—A—Hxl = Slope :—A—H;AH:—ve
R T R
1V
21,  (2)=3x(=(1) .. Ko= [K—] = Kz = Ki3
1
22. kelk, = (RT)""
Kp
(1) Ang =0 = L=
Ke
Kp
(2)Ang=2-1=1 - = (RT):= (24.62)"
Cc
Kp
() Ang=2-4=-2 = = (RT)2=(24.62)2= 1.65 x 103
Cc
23. NH4HS ——> H2S + NHs
0.1(1-0.3) 0.03 0.03
Kc = %xo'—;ﬁ =10* = Ke = Kc (RT)* = 10 x (0.0821 x 600)2 = 0.242
24 2NHs = N2+ 3H2 K'p = i
P
PTotaI = P = PN2 + PH2 + PNH3 = F)N2 + PH2
EIE)
PN = E = PH = £ = i = L =
2 4 24 ke (P )2
NH,
25, A+2B — 2C+D
initially conc. a 1.5a
at eq. a-x 1.5 a-2x 2x X
at equilibrium a—x = 1.5a —2x
05a=x
a=2x
ke = (2x)%(x) X
(@a—x)(1.5a—2x)*>  (x)(x)?
26. A(s) == B(g) + C(g) kp, = x atm?
P1 Pi+ P2
D(s) =C(g) + E(9) ke, =y atm?
P1+P2 P2
ke =Pi(P,+P,)
kp, =P2(P1+P)
Kp, +Kp, = (P, + P,)?
x+y:(P1+P2)2 = PL+P, =X +Yy

2(PL+P,)=2{x+y

Ptota = P + Pc + Pe = 2(P1+P2):2‘[X+y

L 4
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