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Q: 1. A liquid is in equilibrium with its vapour in a sealed container at a fixed temperature. The

volume of the container is suddenly increased.

A liguid=-vapor equilibrium develops in a closed system. (a) Al frst there is
only liguid prosent, but malecules are boginning 1o evaporate. (b} Evaporation
Ccontinues at o Sonstant rate. Some vapor molecules are Beginning 1o conde nse
tox ligquid. o) Equilibrivm has boan resched botwoeen the rate of condensation
and the rate of svaporstion.

(A) What is the initial effect of the change on vapour pressure?

(B) How do rates of evaporation and condensation change initially?

(C) What happens when equilibrium is restored finally and what will be the final vapour pressure?
Answer:

(A) If the volume of the container is suddenly increased, then vapour pressure would decrease
initially. This is because the amount of vapour remains the same, but the volume increases suddenly.

As a result, the same amount of vapour is distributed in a larger volume.

(B) Since the temperature is constant, the rate of evaporation also remains constant. When the

volume of the container is increased, the density of the vapour phase decreases. As a result, the rate
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of collisions of the vapour particles also decreases. Hence, the rate of condensation decreases
initially.

(C) When equilibrium is restored finally, the rate of evaporation becomes equal to the rate of
condensation. In this case, only the volume changes while the temperature remains constant. The

vapour pressure depends on temperature and not on volume. Hence, final vapour pressure will be
equal to the original vapour pressure of the system.

Q: 2. Whatis  for the following equilibrium when the equilibrium concentration of each substance
is: [SO,]=0.60M,[0,] =0.82Mand [SO3] = 1.90M?

250, () + 02 (g) < 2505 (g)

Answer:

The equilibrium constant (k,) for the give reaction is:

_ [S051°
© 150,17 [0,]

(1.90)?
M?2(0.60)% (0.821) M3

= 12.239M ! (approximately)

Hence, «. for the equilibriumis 12.239M"!

Q: 3. At a certain temperature and total pressure of 10° Pa , iodine vapour contains 40% by volume
of [ atoms
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CalculateK, for the equilibrium.
Answer:

Partial pressure of [ atoms,

40

p1 = 100 X Drotal

Partial pressure of , molecules,

60

P12 = 100 X Proal

=6x10*Pa
Now, for the given reaction,

_ (pI)
B P12

K,

(4% 10%)* Pa?
6 x 10* Pa

=2.67x10*Pa
Q: 4. Write the expression for the equilibrium constant, x. for each of the following reactions:

(i) 2NOClI(g) «— 2NO(g) + Cl, (g)

(ii) 2Cu(NO3), (s) «— 2CuO (s) + 4N O, (g) + 0> (2)
(ili) CH3COOC;Hs (aq) + H,0 (1) < CH3COOH (aq) + C, HsOH (aq)
(iv) Fe** (aq) +30H™ (ag) «<— Fe(OH); (s)
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(V) L, (s)+5F, < 2IF;s

Answer:
0 K - [NOw]" [Ch (g)]
‘ [NOCl|?
(i) K, = [Cuog]z[N Oz(g)]4 [029)]
[CUNO3)sp|*
(i) K, — |[CH3;COOH 4| [C2 HsOH )] _ |[CH3;COOH 4| [C2 HsOH o) ]
‘ [CH3 COOCQHS(aq)] [HzO(])] [CH3 COOCZHS (GQ)]
i) K. = [Fe(OH)y ]

[Fe** o] [OH,,]’
1
[F e3+(aq)] [OH(_ q)]3

a

[IF5]*

V) Ke=——"——
|12 [F2T

_ UFsP?
(B
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