CHEMISTRY

BOOKS - CENGAGE CHEMISTRY (ENGLISH)

CHEMICAL EQUILIBRIUM

Solved Example

1. Which graph will show equilibrium condition?

Rite —>



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_guupn4AeSg6c
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Time —>

D. None of these

Answer: C

o Watch Video Solution

2. For A+Be C+D , the equilibrium constant is K; and for
C+D < A+ B, the equilibrium constant is K,. The correct relation
between K, and K, is

A K xK,=1

B.K, x (Kp-1)=0

C.K,/K,=1

D. All of these


https://dl.doubtnut.com/l/_guupn4AeSg6c
https://dl.doubtnut.com/l/_bjo1jJRxbvas

Answer: A

o Watch Video Solution

3. For the reactions,

AeBK,=1,Be CK_,=3,CeD,K,=5.K_forthereactionA & Dis

A. 15

B.5

C.3

D.1

Answer: A

o Watch Video Solution

4.The law of mass action was enunciated by


https://dl.doubtnut.com/l/_bjo1jJRxbvas
https://dl.doubtnut.com/l/_2nycZawsXP25
https://dl.doubtnut.com/l/_7jpkYG5AVBWs

A. Guldberg and Waage

B. Le Chatelier and Braun

C. Kossel and Lewis

D. vant Hoff

Answer: A

° Watch Video Solution

5. At a certain temperature , the following reactions have the equilibrium
constants as shown below:

S(s) + O5(g) © SO4(g), K, = 5 x 10°?

25(s) + 30,(g) © 2504(g), K, = 10%°

what is the equilibrium constant K for the reaction at tahea same
temperature?

250,(g) + 0,(g) © 2505(g)

AK, =K,


https://dl.doubtnut.com/l/_7jpkYG5AVBWs
https://dl.doubtnut.com/l/_pn0nwWaEFLV8

2 _
B.K, = K,

C.K; = K,
D.K, = \/K1
Answer: C

o Watch Video Solution

6. When 4mol of A is mixed with 4mol of B, 2mol of C and D are formed at
equilibrium, according to the reaction
A+Be C+D

the equilibrium constant is
A (a)\/2
B.(b) 2

C.(0)1

D.(d) 4


https://dl.doubtnut.com/l/_pn0nwWaEFLV8
https://dl.doubtnut.com/l/_J4zcWhtWxzih

Answer: C

° Watch Video Solution

7.The rate at which a substance reacts, depends on its:

A. Active mass
B. molecular mass
C. Equivalent mass

D. Atomic mass

Answer: A

o Watch Video Solution

8. The state of equilibrium refers to

A. State of rest


https://dl.doubtnut.com/l/_J4zcWhtWxzih
https://dl.doubtnut.com/l/_s9bKFwxRqMAp
https://dl.doubtnut.com/l/_y8gjxYoCXiG6

B. Dynamic state

C. Stationary state

D. State of inertness

Answer: B

o Watch Video Solution

9. For the reaction, A + 2B & C, the expession for equilibrium constant is

A [Al[B]?
" [Cl
(AlLB]
[l
[C]
[A][B]?
[C]
[2B][A]

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_y8gjxYoCXiG6
https://dl.doubtnut.com/l/_7seLMe8wwM7h
https://dl.doubtnut.com/l/_VFiZmwwIpJf3

10. For the reaction:

2A(g) + B(g) « 3C(g) + D(9)

Two moles each of A and B were taken into a flask. The following must

always be true when the system attained equilibrium

A.[A] = [B]

B.[A] < [B]

C.[B] = [C]

D.[A] > [B]

Answer: B

° Watch Video Solution

11.In aa chemical reaction equilibrium is established when :

A. Concentrations of reactants and products are equal

B. Opposing reactions cease


https://dl.doubtnut.com/l/_VFiZmwwIpJf3
https://dl.doubtnut.com/l/_z7ylYbZreskR

C. Speeds of opposing reactions become equal

D. Temperature of opposing reactions are equal

Answer: C

o Watch Video Solution

12. Active mass is defined as

A.Number of g equivalent per unit volume

B. Number of g mol per L

C. Amount of substance in g per unit volume

D. Number of g mol in 100L

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_z7ylYbZreskR
https://dl.doubtnut.com/l/_4eeUfcwhS9GM

13. For the reaction

N, + 3H, ¢ 2NH,

1 3
and 5N2 + EHz < NH,

write down the expression for equilibrium constants K. and K. How is

K related to K.?

° Watch Video Solution

14. The equilibrium constant for the reaction

N, + 20, ¢ 2NO,

at a particular temperature is 100. Write down the equilibrium law
equations for the following reaction and determine the values of
equilibrium constants.

2NO, @ N, + 20,

NO, & 1/2N, + O,

o Watch Video Solution



https://dl.doubtnut.com/l/_foDCpk0cd3cl
https://dl.doubtnut.com/l/_AtmSPVRbc4go

15. Determine K, for the reaction

1 1 1
7 N2(9) + 505(9) + 5Bry(9) « NOBr(g)
from the following data at 298K.

The equilibrium constants for the following reaction

2NO(g) = Ny(g) + Oy(9)
1
and NO(g) + EBrz(g) < NOBr(g)

are 2.4 x 10%° and 1.4, respectively.

° Watch Video Solution

16. For the hypothetical reactions, the equilibrium constant (K) value are
given

A® B K, =2,B« (K, =4,

Ce D,Ky=3

The equilibrium constant (K) for the reaction

Ae Dis

A. 48


https://dl.doubtnut.com/l/_2t0hveCdbIgP
https://dl.doubtnut.com/l/_l8X7BW0chcDW

B.6

C. 27

D. 24

Answer: D

o Watch Video Solution

17. Consider the following gases equilibrium given below:
(i) N, + 3H, & 2NH;, Eqm.Constant = K;

(i)N, + O, & 2NO, Eqm. constant = K,

1
() H, + 502 < H,0, Eqm. constant = K5

The equilibrium constant for the reaction

b

5
2NH, + 502 & 3H,0in terms ofK, K, and K;will be :

A. K ,K,K,

KK,

K;
2
KyK3

K,


https://dl.doubtnut.com/l/_l8X7BW0chcDW
https://dl.doubtnut.com/l/_DmApX8l1UMgA

Answer: D

° Watch Video Solution

18. In areversible reaction, study of its mechanism says that both the

forward and reverse reaction follows first-order kinetics. If the halflife of

forward reaction (tl/z)f is 400s and that of reverse reaction (tl/z)b is

250s, the equilibrium of the reaction is

A 1.6
B.0.433
C.0.625

D.1.109

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DmApX8l1UMgA
https://dl.doubtnut.com/l/_TWyHmFT7cNqD

19. A vessel at 1000K contains carbon dioxide with a pressure of 0.5atm.
Some of the carbon dioxide is converted to carbon monoxide on addition
of graphite. Calculate the value of K, if total pressure at equilibrium is

0.8atm.

o Watch Video Solution

20. A sample of CaCOs;(s) is introduced into a sealed container of volume
0.654L and heated to 1000K until equilibrium is reached. The equilibrium
constant for the reaction

CaCO5(s) « CaO(s) + CO,(9),

is 3.9 x 10”2 atm at this temperature. Calculate the mass of CaO present

at equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_TWyHmFT7cNqD
https://dl.doubtnut.com/l/_dqAxFkj25ipz
https://dl.doubtnut.com/l/_maTy33kHAttB

21. Form the given data of equilibrium constants of the following
reactions:

CuO(s) + Ho(g) © Cu(s) + H,O(g), K = 67

CuO(s) + CO(g) < Cu(s) + CO5(g), K = 490

Calculate the equilibrium constant of the reaction,

CO,(g) + Hy(g) ® + CO(g) + H,0(9g)

o Watch Video Solution

22. Given that at 1000K
250,(g) + 0,(g) « 2505(g), K = 261
Calculate K for the following equations:

a.2505(g)  250,(g) + 0x(9)
1
b.SO5(g) & SO,(g) + 502(9)

1
€. S0,5(9) + 505(g) & SO5(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_ECgNoM7bnv8s
https://dl.doubtnut.com/l/_Q53jgOy018eT
https://dl.doubtnut.com/l/_Qp8GHTAjlMDD

K K’
23.1f N, + 3H, < 2NH, then 2N, + 6H, < 4NH4; K' is equal to

A K?

B. (K)1/3
C.1/VK

D. 1/K?

Answer: A

o Watch Video Solution

24, Equilibrium constants for four different reaction are given as
K, = 106, K, = 10'4, K5 =10, and K, =1. Which reaction will take
maximum time to attain equilibrium?

AK, =10°

B.K, =10""

C.Ky=10


https://dl.doubtnut.com/l/_Qp8GHTAjlMDD
https://dl.doubtnut.com/l/_QfAuyIEzHhLQ

D.K,

I
—_

Answer: B

o Watch Video Solution

25. In the equilibrium constant for A® B+ C is Ke(ql) and that of

B+C=Pis Ke(;), the equilibrium constant for A & P is:

A K|+ K, +Kjy
B.K1 X K2 X K3
C. K1K2/3

D. None

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QfAuyIEzHhLQ
https://dl.doubtnut.com/l/_iFrN0XtLXFrz

BO\:—\(lJBZ +(1)02;K _1.10x 10"
. 2 2 .
Cco \:=(21ch +(%)02; K =23x10"

DO :(l)pz +[1]o,; K =14x10"
2 2
26.
Which oxide is most stable?
A. AO
B.BO

C.Co

D. DO

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YeCxy7zX0y1J

27.Theory of 'active mass' indicates that the rate of a chemical reaction is

directly proportional to the

A. Equilibrium constant

B. Properties of reactants

C. Volume of apparents

D. Concentration of reactants

Answer: D

° Watch Video Solution

28.In the system X + 2Y & Z, the equilibrium concentration are,
[X]=0.06 mol L1 [¥Y] =0.12 mol L1,
[Z] = 0.216 mol L. " 1. Find the equilibrium constant of the reaction.

A. 120

B. 400


https://dl.doubtnut.com/l/_SnXhctqcOC8q
https://dl.doubtnut.com/l/_gKKi6MNt9KGn

C.4x10°3

D. 250

Answer: D

o Watch Video Solution

29, Equilibrium constants (K) for the reaction

2NO(g) + Cl,(g) © 2NOClI(g) is correctly given by the expression

[NOCI]?
A (@) ————

(vo1?[ct, |
., _L2voci

2No1|cl, |

[No1? + [ cL, |

¢ —voar

[NoP? [, |

[NOCI]?

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gKKi6MNt9KGn
https://dl.doubtnut.com/l/_FCCXeaHz9hBB

30. Consider the following equilibrium:
1 &
SO,(g) + Eoz(g) < S05(9),
KZ
2505(g) © 2505(9) + 0,(9)

What is the relation between K, and K,?

1

A (@)K, = —

1 K2

(b) K .
B 1= ——
VK2

C.(c) K, =K,

D.(d)K, = !

. 1 K%

Answer: B

o Watch Video Solution

31. Consider the following reaction:

2NO,(g) — 2NO(g) + O,(9)


https://dl.doubtnut.com/l/_FCCXeaHz9hBB
https://dl.doubtnut.com/l/_jmNfgmh4A9VZ
https://dl.doubtnut.com/l/_1CE9amrZqamA

In the figure below, identify the curves X, Y, and Z associated with the

three species in the reaction

Time ——>

A.X = NO,Y = 0,,Z = NO,

B.X = 0,,Y=NO,Z = NO,

C.X =NO,,Y=NO,Z =0,

D.X = 0,,Y = NO,, Z = NO

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1CE9amrZqamA

32. Two equilibrium AB® A" +B" and AB+B” ©AB, are
simultaneously maintained in a solution with equilibrium constants K,

and k,, respectively. Ratio of [A+] to [ABZ'] in the solution is

A. Directly proportional to [B]
B. Inversely proportional to [B]
C. Directly proportional to [B' ]2

D. Inversely proportional to [B' ]2

Answer: D

o Watch Video Solution

33. At 1400K, K, =25x 103 for the reaction

CH,(g) + 2H,S(g) © CS,(g) + 4H,(9)

A 10L reaction vessel at 1400K contains 2.0mol of CH,, 4.0mol of H,S,
3.0mol of CS,, 3.0mol of H,.In which direction does the reaction proceed

to reach equilibrium?


https://dl.doubtnut.com/l/_iQQgk4qvfTtq
https://dl.doubtnut.com/l/_LJZpj0OLVKTs

A. Forward

B. Backward

C. May be forward or backward

D. Reaction is in equilibrium

Answer: B

o Watch Video Solution

34. For the reaction

PCly(g) & PCly(g) + Cly(g)

Which of the following sketches may represent above equilibrium?
Assume equilibrium can be achieved from either side and by taking any

one or more components initially. Give K for the reaction < 2?

Concentration
1
Mol L

0 Total —>

>


https://dl.doubtnut.com/l/_LJZpj0OLVKTs
https://dl.doubtnut.com/l/_9NvKgUgs4Qjc
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o Watch Video Solution

35. a. For which of the following reactions, K, isequalto K ?

i. Hy + I, & 2HI

ii. N, + 3H, & 2NH,

iii. PCI; & PCl, + Cl,

b. For which of the following cases does the reaction go garthest to
completion:

K=1,K=100 K =10-19?



https://dl.doubtnut.com/l/_9NvKgUgs4Qjc
https://dl.doubtnut.com/l/_EbVsjeVnKgM2

o Watch Video Solution

36. Both matels Mg and Fe can reduce copper metal from a solution
having copper ions (Cu2+ ) According to the equilibria:

Mg(s) + Cu®* & Mg?* + Cu(s), K, = 6 x 10%

Fe(s) + Cu®* & Fe?* + Cu(s), K, = 3 x 102

Which metal will remove cupric ion from the solution to a greater extent?

o Watch Video Solution

37. The equilibrium constant of the reaction

Hy(g) + I(9) < 2HI(g)

at 426 ° C is 55.3, what will be the value of equilibrium constant
a. if the reaction is reversed and

b. if the given reaction is represented as

3H, + 3, & 6HI?

° Watch Video Solution



https://dl.doubtnut.com/l/_EbVsjeVnKgM2
https://dl.doubtnut.com/l/_CLDiuBaRO8SB
https://dl.doubtnut.com/l/_cszvuhqRbVY3

38. What will be the effect on the equilibrium constant for the reaction
N, + 3H, © 2NH,,

AH = -22.4 kcal, when

a. Pressure is increased

b. Concentration of N, is increased and

c. Temperature is raised at equilibrium ?

o Watch Video Solution

39. At a certain temperature , the following reactions have the
equilibrium constants as shown below:

S(s) + O,(g) © SO,(g), K, = 5 x 10°?

25(s) + 30,(g) © 2S04(g), K, = 10%°

what is the equilibrium constant K for the reaction at tahea same
temperature?

250,(g) + O,(g)  2S05(g)

A.0.78


https://dl.doubtnut.com/l/_LiI5iCLZWry2
https://dl.doubtnut.com/l/_y7HmUSB22U7M

B.2.0

C.16.2

D.1.28

Answer: B

o Watch Video Solution

40. For a reversible reaction

A+BeC

dx
E = 2.0 x 103Lmol " 1s A][B] - 1.0 x 10%s"[C] where x is the amount

of 'A' dissociated. The value of equilibrium constant (Keq) is
A.10
B.0.05
C.20

D. Cannot be calculated



https://dl.doubtnut.com/l/_y7HmUSB22U7M
https://dl.doubtnut.com/l/_w45KUKgA2OFj

Answer: C

° Watch Video Solution

41. The formation of amoonia from nitrogen and hydrogen gases can be

written by the following two equations:
1 3
a. Ny(9) + SHy(g) < < NHy(g)

1 2
b. ENz(g) +Hy(g) < < §NH3(9)
The two equations have equilibrium constants K; and K, respectively.

The relationship between the equilibrium constant is

AK, = K
B.K} = K5
c.ki’ =K,
D.K, = K; "

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_w45KUKgA2OFj
https://dl.doubtnut.com/l/_4rATsgQpnR4L

42.The following concentrations were obtained for the formation of NH,
from N, and H, at equilibrium at 500K. [Nz] = 1.5x 107°M.
[H,] =30x10"M and [NH,]|=12x10"2M. Calculate equilibrium

constant.

o Watch Video Solution

43. At equilibrium the concentrations of
N,=3.0x10"3M,0,=42x10"3M and NO =2.8x10"3M ina sealed
vessel at 800K. What will be K, for the reaction

Ny(g) + Oy(h) & 2NO(9)

o Watch Video Solution

44. |n the reaction,

Hy(g) + I,(g) « 2HI(g)


https://dl.doubtnut.com/l/_4rATsgQpnR4L
https://dl.doubtnut.com/l/_riSYcopoez5N
https://dl.doubtnut.com/l/_9LXnry5k5f1d
https://dl.doubtnut.com/l/_aEdNv4quR3MN

The concentration of H,, I,, and HI at equilibrium are 8.0,3.0 and 28.0

mol per L respectively. Determine the equilibrium constant.

° Watch Video Solution

45.40% of a mixture of 0.2 mol of N, and 0.6 mol of H, react to give NH,
according to the equation : N,(g) + 3H,(g) - 2NH,(g) at constant
temperature and pressure. Then the ratio of the final volume to the initial
volume of gases are:

A 4:5

B.5:4

C.7:10

D.8:5

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aEdNv4quR3MN
https://dl.doubtnut.com/l/_Bp2WKKKlnaWZ
https://dl.doubtnut.com/l/_unxJR0KesLYL

46. Arrange the following in order of increasing tendency of the forward
reactions to proceed towards completion at 298K and one atmospheric
pressure :

a. H,0(g) ® H,0(l), K, = 782

b. Fo(g) & 2F(g), K. = 4.9 x 1072}

c.C + 0,(g) & CO,(g), K, = 1.3 x 105

graphite
d. N,0,(g) © 2NOy(g), K, = 4.6 x 1073

e. Hy(g) + C,H,(g) © C,H(g), K, = 9.8 x 1018

o Watch Video Solution

47.The equilibrium constant of the dissocition of various of an element A
are given at constant temperature:

- 230,00) == 24 (g) + 0 (g); K.=4.0 x 10%
b. 2A0(g) — A (2) + Oy4(g): K, =2.0 x 1027

€ 2A04(1) == A(g) + 20,(g): K, =7.0 x 1013
A 2A,04(2) == 2A,(2) + 5O,(g); K_= 1.0 x 10%

Write the stability of these oxides in increasing order.

o Watch Video Solution



https://dl.doubtnut.com/l/_unxJR0KesLYL
https://dl.doubtnut.com/l/_wmfOi6MvynaC

2NH;3(g8) — N, () + 3H,(g)

heated
till 100 K

N,H,(s) —— N, (g) + 2H,(g)

Assuming complete decomposition of NH; and N(2)H,
P = 0.3atm, P = 2.7atm
T = 300K, T = 200K
VL, VL
mole % of NHj in original mixture is (assume both concentration same
volume)
A.25%
B. 20 %

C.75%

D.37.5%

Answer: C

e ]


https://dl.doubtnut.com/l/_wmfOi6MvynaC
https://dl.doubtnut.com/l/_VesIIHv2GG6k

| ¥ VWatch Video Solution ]

49. Write the expression for equilibrium constant for the following
reactions. If the concentrations are expressed in molL "1, give the units in

each case.

a. \ O (") - ZV() (")
2505(2)

—— 4NO(g) * 6H,0(g)

b. 250,(g) + 0,(8) =
c. 4NH,(g) + 50,(8) =
d. N,(g) + 3H,(g) = 2NH;(2)
e. 2HI(g) = H,(g) + 1,(8)
f. CaCO,(s) == CaO(s) + CO,(g)
g. 3Fe(s) + 4H,0(g) —— Fe;0,(s) + 4H,(g)
h. 2N,0,(g) == 4NO,(g) + O,(g)

o Watch Video Solution

50. At a certain temperature, the equilibrium constant (KC) is 16 for the
reaction:

SO,(g) + NO,(g) « SO5(g) + NO(g)


https://dl.doubtnut.com/l/_VesIIHv2GG6k
https://dl.doubtnut.com/l/_N4dfLkfesgCG
https://dl.doubtnut.com/l/_j8EtcZvncHJm

If we take one mole of each of the equilibrium concentration of NO and

NO,?

° Watch Video Solution

51. A mixture of SO5, SO, and O, gases is maintained in a 10L flask at a
temperature at which the equilibrium constant for the reaction is 100:
250,(g) + 0,(g) © 2504(9)

a. If the number of moles of SO, and SO; in the flask are equal. How many
moles of O, are present?

b. If the number of moles of SO, in flask is twice the number of moles of

SO,, how many moles of oxygen are present?

o Watch Video Solution

52.The value of K, for the reaction

N5(g) + 3H,(g) < 2NH5(9)


https://dl.doubtnut.com/l/_j8EtcZvncHJm
https://dl.doubtnut.com/l/_ge4nS1i74w7t
https://dl.doubtnut.com/l/_gSwkuxkpgCY2

is 0.50 at 400 ° C. Find the value of Kp at 400 ° C when concentrations are

expressed in mol L~ and pressure in atm.

o Watch Video Solution

53.For an ideal gas reaction
2A+Be C+D

the value of Kp will be:

X Nchp v
A. = R
b ninB RT?
X Nchp v
B. = A —
p ninB RT
C K Nelp RT
K, nf\nB' v
Nchp v
D.K_ =

P 2 " RT
4dnyng RT

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gSwkuxkpgCY2
https://dl.doubtnut.com/l/_BNemkNvjxokm
https://dl.doubtnut.com/l/_oCIU7aOcbd2y

54.For a reaction
aA(g) < bB(g)
at equilibrium, the heat of reaction at constant volume is 1500 cal more

than at constant pressure. If the temperature is 27 ° C then

B.K, > K,
C.K, <K,

D. None of these

Answer: B

° Watch Video Solution

55. Given that K. for equation (i) given below has a value of 256 at 1000K.

Calculate the numerical values of K. for other reactions (ii), (iii), and (iv).


https://dl.doubtnut.com/l/_oCIU7aOcbd2y
https://dl.doubtnut.com/l/_y6y4c14sDf5o

L. 2A,(8) + By(g) ==2A,B(g)
. 2A,B(g) = 2A,(g) + B,(g)

iii. A,(g) + 1/2B,(g) = A,B(g)

V. A,B(g) == A,(g) + 1/12B,(g)

o Watch Video Solution

56. When 3.06g of solid NH,HS is introduced into a two-litre evacuated
flask at 27 ° C, 30 % of the solid decomposes into gaseous ammonia and
hydrogen sulphide. (i) Calculate K and Kp for the reaction at 27 ° C. (ii)
What would happen to the equilibrium when more solid NH,HS is

introduced into the flask?

° Watch Video Solution

57. At 540K, 0.10mol of PCI; is heated in a 8L flask. The pressure of

equilibrium mixture is found to be 1.0atm. Calculate K, and K for the


https://dl.doubtnut.com/l/_y6y4c14sDf5o
https://dl.doubtnut.com/l/_OI6rFeVCGWPX
https://dl.doubtnut.com/l/_wbpU7JGxU3ur

reaction.

o Watch Video Solution

58. Prove that the pressure necessary to obtain 50 % dissociation of PClg

at 250 ° C is numerically three times of K,

o Watch Video Solution

59. For the reaction

CO(g) + 2Hy(9) < CH30H(g)

Hydrogen gas is introduced into a fivelitre flask at 327 ° C, containing 0.2
mol of CO(g) and a catalyst, untill the pressure is 4.92atm. At this point,
0.1 mol of CH;0H(g) is formed. Calculate the equilibrium constants K,

and K..

o Watch Video Solution



https://dl.doubtnut.com/l/_wbpU7JGxU3ur
https://dl.doubtnut.com/l/_Hx9Y2Fal1AeO
https://dl.doubtnut.com/l/_c6GAPa4npnlk

60. When sulphur in the form of Sg is heated at 900K, the initial pressure
of 1 atm falls by 10 % at equilibrium. This is because of conversion of

some Sg to S,. Find the value of equilibrium constant for this reaction.

o Watch Video Solution

61. Two solid X and Y dissociate into gaseous products at a certain
temperature as followas:

X(s) ® A(g) + C(g) ,and Y(s) « B(g) + C(g)

At a given temperature, the pressure over excess solid X is 40mm and
total pressure over solid Y is 80mm. Calculate

a. The value of K, for two reactions.

b. The ratio of moles of A and B in the vapour state over a mixture of X
and Y.

c. The total pressure of gases over a mixture of X and Y.

o Watch Video Solution



https://dl.doubtnut.com/l/_D2lutAI1sfgb
https://dl.doubtnut.com/l/_T4rx4J8Y1VPA

62. For a homogenous gaseous reaction

X(g) +2Y)g) « Z(g) ,

at 473K, the value of K_ = 0.35 concentration units. When 2 moles of Y

are mixed with 1 mole of X, at what pressure 60 % of X is converted to Z?

° Watch Video Solution

63. Solid NH,HS(s) (ammonium hydrogen sulphate) dissociates to give
NH,(g) and H,S(g) and is allowed to attain equilibrium at 100 ° C. If the
value opr for its dissociation is found to be 0.34, find the total pressure
at equilibrium at 100 ° C. If the value of K, for its dissociation is found to
be 0.34, find the total pressure at equilibrium and partial pressure of

each component.

° Watch Video Solution

64. At 700K, the equilibrium constant Kp for the reaction

2503(g) « 250,(g) + O,(9)


https://dl.doubtnut.com/l/_28ygewVWhhSQ
https://dl.doubtnut.com/l/_RL3nypLhbQ9r
https://dl.doubtnut.com/l/_KSB1PMdxaux1

is 1.80 x 10 ~3kPa. What is the numerical value of K, in moles per litre for

this reaction at the same temperature?

o Watch Video Solution

65. The equilibrium of formation of phosgene is represented as :
CO(g) + Cly(g) & COCly(9)
The reaction is carried out in a 500mL flask. At equilibrium, 0.3 mol of
phosgene, 0.1mol of CO, and 0.1 mol of CI, are present.
The equilibrium constant of the reaction is
A.30
B. 15

C.5

D. 25

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KSB1PMdxaux1
https://dl.doubtnut.com/l/_OjeXzqfPhskg

66. Which of the following relation(s) holds good for gaseous and

reversible reactions?

K,

A — = (RT)(AM)
K, (RT) g
K

p

B.— = (P)( "y
KC

c K. (p )(An)g
Kp RT
KC

D. — =(P)'(A")g
K,

Answer: A::B

° Watch Video Solution

67. If two gases AB, and B,C are mixed, following equilibria are readily
established:
AB,(g) + B,C(g) — AB?,(Q) + BC(9),

BC(g) + BZC(g) - B3C2(g)


https://dl.doubtnut.com/l/_wvLAXOZf3wbx
https://dl.doubtnut.com/l/_OjXFKJstTQcQ

If the reaction started only with AB, with B,C, then which of the

following is necessarily true at equilibrium?

A |ABs |, = [BCl,,

8. [4B, ], = [BZC]eq

c. [aB;] > [Bsc,]

L2 leg eq

D. |ABs |, > [BCl,,

Answer: C::D

o Watch Video Solution

68. The degree of dissociation of HI at a particualr temperature is 0.8.
Calculate the volume of 2MNa,S,05 solution required to neutralise the
iodine present in an equilibrium mixture of a reaction when 2 mol each of
H, and I, are heated in a closed vessel of 2L capacity and the equilibrium

mixture is freezed.

o Watch Video Solution



https://dl.doubtnut.com/l/_OjXFKJstTQcQ
https://dl.doubtnut.com/l/_NuWb0m24F0Bu

69. At 1000K, the pressure of iodine gas is found to be 0.latm due to
partial dissociation of I,(g) into I(g). Had there been no dissociation, the
pressure would have been 0.07atm. Calculate the value of K, for the

reaction:

Ir(g) « 2I(g) -

° Watch Video Solution

70. Calculate the precentage dissociation of H,S(g) if 0.1 mol of H,S is
kept in a 0.5L vessel at 1000K. The value of K, for the reaction
2H,S & 2H,(g) + S,(9)

is 1.0 x 1077,

° Watch Video Solution

71. For the reaction

2HI(g) © H,(g) + I,(9)

The degree of dissociation (a) of HI(g) is related to equilibrium constant


https://dl.doubtnut.com/l/_KmFJakO8ZKCM
https://dl.doubtnut.com/l/_F0T6iDTdqkDy
https://dl.doubtnut.com/l/_ZIGKyKtuKhU5

K, by the expression

1+2,/K, 1+2K,
o
2 2

—= 2K,
c\/ZKp \/p

,d. —
1+2K," 1+ 2\/Kp

° Watch Video Solution

72. At certain temperature compound AB,(g) dissociates according to the
reaction

2AB,(g) « 2AB(g) + By(9)

With degree of dissociation a Which is small compared with unity, the

expression of K, in terms of a and initial pressure Piis :

° Watch Video Solution

73. For the dissociation reaction

N,0,4(9) ® 2NO,(9g),


https://dl.doubtnut.com/l/_ZIGKyKtuKhU5
https://dl.doubtnut.com/l/_nJPJfLSfCb5s
https://dl.doubtnut.com/l/_w6R6xl2yQg63

the equilibrium constant K is 0.120 atm at 298K and total pressure of

system is 2 atm. Calculate the degree of dissociation of N,O,.

° Watch Video Solution

74. A sample of air consisting of N, and O, was heated to 2500K until the
equilibrium

N5(g) + O,5(g) « 2NO(g)

was established with an equlibrium constant, K, =2.1x 1073, At
equilibrium, the mole % of NO was 1.8. Eatimate the initial composition

of air in mole fraction of N, and O,.

° Watch Video Solution

75. PCI; dissociates into PCl; and Cl,, thus
PCl5(g) « PCI3(g) + Cly(9)

If the total pressure of the system in equilibrium is P at a density p and

PM

temperature T, show that the degree of dissociation a = RT 1, where
p


https://dl.doubtnut.com/l/_w6R6xl2yQg63
https://dl.doubtnut.com/l/_ndN4KL860Ok3
https://dl.doubtnut.com/l/_5kqYtKHPE7xh

M is the relative molar mass of PCI.. If the vapour density of the gas
mixture at equilibrium has the value of 62 when the temperature is

230 ° C, what is the value of P/p?

o Watch Video Solution

76. The equilibrium constant K, for the reaction

N»04(g) < 2NOy(9)

at 497 ° C is found to be 636mmHg. If the pressure of the gas mixture is
182mm, calculate the presentage dissociation of N,O,. At what pressure

will it be dissociated?

o Watch Video Solution

77.For the reaction

2HI(g) « Hy(g) + I,(9)

The degree of dissociation (a) of HI(g) is related to equilibrium constant

K, by the expression


https://dl.doubtnut.com/l/_5kqYtKHPE7xh
https://dl.doubtnut.com/l/_jMDwE6ipZzLD
https://dl.doubtnut.com/l/_J9aBvP4ksHK7

,b

a.
2 2
2K 2\/Kp
p
C. \/1 T oK ,d. —
p 1+ 2\/Kp

L2y,

2\/Kp

\/1 + 2Kp
B.
2

2Kp

< 1+2K
p

2\/Kp

D. —
1+ 2\/Kp

° Watch Video Solution

78. At a given temperature and a total pressure of 1.0 atm for the
homogenous gaseous reaction
N, _ (4) & 2NO,(9),

the partial pressure of NO, is 0.5atm.


https://dl.doubtnut.com/l/_J9aBvP4ksHK7
https://dl.doubtnut.com/l/_Q5Mu8900B6kX

a. Find the value of K ,.
b.If volume of the vessel is decreased to half of its original volume, at
constant temperature, what are the partial pressure of the components

of the equilibrium mixture?

o Watch Video Solution

79. In the folowing reactions, the system will shift towards the forward
reaction by adding inert gas at constant pressure?

PCl; ~ PCly + Cl,

° Watch Video Solution

80.N,0, dissociates as

N,04(9) © 2NO,(9)

At 40 ° C and one atmosphere % decomposition of N,O, is 50.3 % . At
what pressure and same temperature, the equilibrium mixture has the

ratio of N,O,: NO, as 1:8?

| & |


https://dl.doubtnut.com/l/_Q5Mu8900B6kX
https://dl.doubtnut.com/l/_9LWYfaCNBKZk
https://dl.doubtnut.com/l/_PXZ49bbAVFWh

| ¥ Watch Video Solution ]

81. At 627 ° C and 1 atm SO, is partially dissociated into SO, and O, by
the reaction

503(9) © SO,(9) + 1/20,(9)

The density of the equilibrium mixture is 0.925gL 1. What is the degree

of dissociation?

o Watch Video Solution

82. Density of equilibrium mixture of N,O, and NO, at latm and 384K is
1.84gdm 3. Calculate the equilibrium constant of the reaction.

N,O, ¢ 2NO,

o Watch Video Solution

83. For the reaction

1 3
NH;(g) @ ENQ(Q) + EHz(g)


https://dl.doubtnut.com/l/_PXZ49bbAVFWh
https://dl.doubtnut.com/l/_RrgmA5n1TNcG
https://dl.doubtnut.com/l/_XDFZzNnIL5WP
https://dl.doubtnut.com/l/_wn5RiDDFIgkh

Show that the degree of dissociation of NH; is given as

1+ ——
4 K,

[ 3\/3p -1/2
a:

where p is equilibrium pressure. If K, of the above reaction is 78.1atm at

400 ° C, calculate K...

° Watch Video Solution

84. The vapour density of N,O, at a certain temperature is 30. Calculate

the percentage dissociation of N,O, this temperature.

o Watch Video Solution

85.3g mol of phosphorus is heated in a flask of 4L volume. At equilibrium,
it dissociates to give 40% of phosphorus trichloride and chlorine.

Calculate the equilibrium constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_wn5RiDDFIgkh
https://dl.doubtnut.com/l/_8XZyvNFvklig
https://dl.doubtnut.com/l/_GBxby9XKokUu
https://dl.doubtnut.com/l/_qlxNubCFxq45

86. N,O, is 25% dissociated at 37 °C and one atmosphere pressure.

Calculate (i) Kp and (ii) the percentage dissociation at 0.1 atm and 37 ° C..

o Watch Video Solution

D-d
(n-1)d

87.The equation a = is correctly matched for: («a is the degree of

dissociation, D and d are the vapour densities before and after

dissociation, respectively).

A el

B. s

C.led

D. s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qlxNubCFxq45
https://dl.doubtnut.com/l/_95eLcHg024KF

88. The vapour density of the equilibrium mixture of the reaction:
S0,ClI,y(g) « SO,(g) + Cly(9)
is 50. The percent dissociation of SO,Cl, is

A. 33.00

B.35.0

C.30.0

D. 66.00

Answer: B

° Watch Video Solution

89. Consider the following equilibrium in a closed container:

N,0,(g9) © 2NO,(g)

At a fixed temperature, the volume of the reaction container is halved.
For this change which of the following statements holds true regarding

the equilibrium constant (Kp) and the degree of dissociation (@)?


https://dl.doubtnut.com/l/_D5Ora98j6OoD
https://dl.doubtnut.com/l/_TloE1AY4rYaz

A. Neither K, nor alpha changes
B. Both K, and alpha change
CK, does not change but alpha changes

D.K, changes, but alpha does not change

Answer: D

° Watch Video Solution

90. At certain temperature compound AB,(g) dissociates according to
the reaction

2ABy(g) < 2AB(g) + By(9)

With degree of dissociation a Which is small compared with unity, the

expression of K, in terms of a and initial pressure Piis :

A. 256P3a®
B. 4Pq?

C.8P3a°


https://dl.doubtnut.com/l/_TloE1AY4rYaz
https://dl.doubtnut.com/l/_KA37EJHyMZkw

D. None of these

Answer: C

o Watch Video Solution

91. The following reaction occurs at 700K. Arrange them in the order of

increasing tendency to proceed to completion.

I. 2NOCI(g) —— ZNO(g) + Cl,(g); K, =17 %102
II. N;0,(g) == 2No,(g); K, =1.5x10°

IIL. 2504(g) == 250,(g) + 0,(g); K,=13x10°
IV.2NO,(g) == 2NO(g) + O,(g); K,=59x10°

All<I<IV<I
B.OI<IV<I<II
CI<III<IV<II

D.IV<II<I<II

Answer: B


https://dl.doubtnut.com/l/_KA37EJHyMZkw
https://dl.doubtnut.com/l/_2nyojOYq5iSe

o Watch Video Solution

92. At 727 ° C and 1.2atm of total equilibrium pressure, SO; is partially

dissociated into SO, and O, as:
1
SO5(g) « SO,(9) + Eoz(g)
The density of equilibrium mixture is 0.9g/L. The degree of dissociation

is:, [UseR = 0.08atmLmol'1K'1]

ARl N, WIN W|F

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2nyojOYq5iSe
https://dl.doubtnut.com/l/_Q4C1m0xzqGZs

93. K, for the reaction

PCl5(g)g © PCl5(g) + Cly(9)

at 250°C is 0.82. Calculate the degree of dissociation at given
temperature under a total pressure of 5atm. What will be the degree of

dissociation if the equilibrium pressure is 10atm, at same temperature.

° Watch Video Solution

94. In reaction:
CH;COCH,(g) & CH;CH;(g) + CO(g),

if the initial pressure of CH;COCH,(g) is 150mm and at equilibrium the

1
mole fraction of CO(g) is 3 then the value K is

A. 50mm
B. 100mm
C.33.3mm

D. 75mm


https://dl.doubtnut.com/l/_LL6PfhWSdll5
https://dl.doubtnut.com/l/_g3A5Qpbdsizo

Answer: A

o Watch Video Solution

95. When PCI; is heated, it dissociates into PCl; and Cl,. The vapour
density of the gas mixture at 200°C and at 250°C is 70 and 58,

respectively. Find the degree dissociation at two temperatures.

° Watch Video Solution

96. 0.25 mol of CO taken in a 1.5L flask is maintained at 500K along with a
catalyst so that the following reaction can take place:

CO(g) + Hy(g) < CH30H(g) .

Hydrogen is introduced until the total pressure of system is 8.2atm, at
equilibrium, and 0.1mol of methanol is formed. Calculate

a.K, and K,

b. The final pressure if the same amount of CO and H, as before are used

but no catalyst so that the reaction does take place.



https://dl.doubtnut.com/l/_g3A5Qpbdsizo
https://dl.doubtnut.com/l/_MQCAoBhguJ2R
https://dl.doubtnut.com/l/_u568bmUy9Bmw

l o Watch Video Solution

97. Ammonia under a pressure of 15atm, at 27 ° C is heated to 327 °Cin a
vessel in the presence of catalyst. Under these conditions, NH, partially
decomposes to H, and N,. The vessel is such that the volume remains
effectively constant, whereas the pressure increases to 50atm. Calculate

the precentage of NH; actually decomposed.

o Watch Video Solution

98. Solid Ammonium carbamate dissociates as:

NH,COONH ,(s) ¢ 2NH(g) + CO(g).

In a closed vessel, solid ammonium carbonate is in equilibrium with its
dissociation products. At equilibrium, ammonia is added such that the
partial pressure of NH, at new equilibrium now equals the original total
pressure. Calculate the ratio of total pressure at new equilibrium to that
of original total pressure. Also find the partial pressure of ammonia gas

added.



https://dl.doubtnut.com/l/_u568bmUy9Bmw
https://dl.doubtnut.com/l/_yVVgTn2aNMzA
https://dl.doubtnut.com/l/_HgerTDg0FXOk

l ° Watch Video Solution

99. The degree of dissociation of I, molecule of 1000°C and
underatmosperic is 40% by volume .if the disscoiation is reduced to 20%
at he same temp ., total equilibrium pressure on the gas is:

A. 1.57atm

B. 2.57atm

C.3.57atm

D.4.57atm

Answer: D

o Watch Video Solution

100. I,(aq) + I"(aq) < (aq). We started with 1 mole of I, and 0.5 mole of
I_ in one litre flask After equilibrium is reached , excess of AgNO, gave

0.25 mole of yellow precipitate. Equilibium constant is :


https://dl.doubtnut.com/l/_HgerTDg0FXOk
https://dl.doubtnut.com/l/_tCd651h8hpp8
https://dl.doubtnut.com/l/_hAZelSzgM3tv

A.1.33

B. 2.66

C.2.00

D. 3.00

Answer: A

o Watch Video Solution

101. At 25°C and 1 atm, N,O, dissociates the reaction
N,0,(9) © 2NO(g)

If it is 35% dissociated at given condition, find the volume of above
mixture will difuse if 20mL of pure O, diffusel0 minutes at same

yemperature and pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_hAZelSzgM3tv
https://dl.doubtnut.com/l/_COSkGVwyEkg0

102. For the reaction

1 3
NH;(g) © ENz(g) + EHz(g)

Show that the degree of dissociation of NHj is given as

1+ —— =
4 K,

[ 3\/3p -1/2
a:

where p is equilibrium pressure. If K, of the above reaction is 78.1atm at

400 ° C, calculate K ..

° Watch Video Solution

103. For the formation of ammonia the equilibrium constant data at 673K

and 773K, respectively, are 1.64 x 10°* and 1.44x10°° respectively.

Calculate heat of reaction (R = 8.314JK'1mol'1)

° Watch Video Solution

104. For the reaction

CO,(g) + Hy(g) @ CO(g) + H,0(g)


https://dl.doubtnut.com/l/_fiOv61yGvzs3
https://dl.doubtnut.com/l/_pHsC1UH8NDqN
https://dl.doubtnut.com/l/_h0I86y8TS2MQ

Kis 0.63 at 700 ° C and 1.66 at 1000 ° C.
a. What is the average AH® for the temperature range considered?

b. What is the value of K at 800 ° C?

o Watch Video Solution

105. The value of K for the reaction

O3(g) + OH(g) « H(g) + 20,(9)

Changed from 0.096 at 298K to 1.4 at 373K. Above what temperature will
the reaction become thermodynamically spontaneous in the forward
direction assuming that AH® and AS® values for the reaction do not

change with change in temperature? Given that AS§98 =10.296JK 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_h0I86y8TS2MQ
https://dl.doubtnut.com/l/_hjD4dBXSUCLc

106. Which of the following graph represents exothermic reaction ?

Activated complex

Energy —

Products

Reaction coordinate —~

Activated complex Activated complex

f

(”l) 6‘) Reacjants
/

f

(y &
: /

’

Ener

7z
Reactants Products

Reaction coordinate —> Reaction coordinate —>

A7
B.[#
c.

D.[=:

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ze6wq1e1GJoe

107. A reversible reaction is endothermic in forward direction. Then which

of the following is (are) correct?

A.In Kvs 1/T will be a straight line with negative slope

d InK > 0
B. — >
dT
C.Aplot of d In K against 1/T2 will have positive slope

D. An increase in temperature will shift the reaction in the forward

direction.

Answer: A::B::C

o Watch Video Solution

108. The activation energy of
H, + 1, ¢ 2HI(g) in equilibrium for the forward reaction is 167kJmol ~1
whereas for the reverse reaction is 180kJmol ~!. The presence of catalyst

lowers the activation energy by 80kJmol 1. Assuming that the reactions


https://dl.doubtnut.com/l/_Ul2PokiUL5bX
https://dl.doubtnut.com/l/_D68winHRG1dP

are made at 27 °C and the frequency factor for forwatd and backward

reactions are 4 x 10"*and 2 x 103 respectively, calculate K..

° Watch Video Solution

109. Variation of equilibrium constan K with temperature is given by van't

Hoff equation

AS°® AH®
InK=——-——
R RT
for this equation, (ArH° ) can be evaluated if equilibrium constans K,

and K, at two temperature T, and T, are known.

K,\ AH®
log| x| = 2303 | T, " T,

Select the correct statement :

KZ
Alogy = ~23mr|T, T,

K2
B.logr = 2303kl T. T

KZ
Clogy = “2303R|T, T,


https://dl.doubtnut.com/l/_D68winHRG1dP
https://dl.doubtnut.com/l/_6bEbveKecagn

D. None of the above

° Watch Video Solution

10. It is known that the heat is needed to dissociate ammonia into N,
and H,. For the reaction N, + 3H; & 2NH;, Ky is the velocity constant for

forward reaction and K, is velocity constant for backward reaction, K, is

dk
equilibrium constant for the reaction shown. Then a7 (where T is symbol

for absolute temp.):
A.ls greater than dk,/dT
B.Is less than dk,/dT
C.lIs equal to dk,/dT

D. Cannot be compared with dk,/dT

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6bEbveKecagn
https://dl.doubtnut.com/l/_tDSo9JQrcJzZ

111. For the chemical equilibrium CaCO5(s) & CaO(s) + CO,(g), A H® can

be determined from which one of the following plots?

r—>

VT —>

Answer: A



https://dl.doubtnut.com/l/_tDSo9JQrcJzZ
https://dl.doubtnut.com/l/_hCfR5PTtbhzd

l Y Watch Video Solution J

112. Solubility of a solute in water is dependent on temperature as given
by

S =Ae” AH/RT, where AH=heat of solution

Solute+ H,O(I) ¢ Solution, AH = + x

For given solution, variation of log S with temperature is shown


https://dl.doubtnut.com/l/_hCfR5PTtbhzd
https://dl.doubtnut.com/l/_5IMTwUgPBbau

graphically. Hence, solution is

/T —>

A. CuSO4.5HZO
B. NaCl
C. Sucrose

D. CaO

Answer: D

f


https://dl.doubtnut.com/l/_5IMTwUgPBbau

l ° Watch Video Solution

113.In the preparation of CaO from CaCO, using the equilibrium,
CaCOs4(s) « CaO(s) + CO,(9)

Kp is expressed as

8500
long =7.282 - 7

For complete decomposition of CaCO,, the temperature in celsius to be
used is:

A. 1167

B. 894

C. 8500

D. 850

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5IMTwUgPBbau
https://dl.doubtnut.com/l/_DWhxvzeYD99H

114. The partial pressure of CO, in the reaction

CaCO5(s) « CaO(s) + CO,(g)

Is 0.773 mm at 500 ° C. Calculate Kp at 600 ° C for the above reaction, AH
of the reaction is 43.2 kcal per mole and does not change in the given

range of temperature.

° Watch Video Solution

115. For the reaction Br, ¢ 2Br, the equilibrium constants at 327 ° C and
527 ° C are, respectively, 6.1 x 10°12 and 1.0 x 10°7. What is the nature of

the reaction?

o Watch Video Solution

116. From the following data
i. Hy(g) + CO,(g) & H,0(g) + CO(g), Kyggox = 4.40

ii. 2H,0(g) & 2H,(g) + 0,(g), Khgpox = 5.31 x 10710


https://dl.doubtnut.com/l/_41aCQaCRzr7p
https://dl.doubtnut.com/l/_BwKEvEd7MSSH
https://dl.doubtnut.com/l/_2WvlFK7TJ2sc

iii. 2CO(g) + 04(g) & 2CO4(9), Kyggox = 2.24 x 10?2

Show whether reaction (iii) is exothermic or endothermic.

o Watch Video Solution

117. The equilibrium constant K, for the reaction,

N, + 3H, « 2NH,

is 1.64 x 10°% at 400 ° C and 0.144 x 10~* at 500 ° C. Calculate the mean
heat of formation of 1 mol of NH; from its elements in this temperature

range.

o Watch Video Solution

118. For the reaction 2NOCI(g) & 2NO(g) + Cl,(g), the equilibrium
constant is 2.8 x 107 at 300K and 7.0 x 10-! at 400K. What is the

activation energy for the reaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_2WvlFK7TJ2sc
https://dl.doubtnut.com/l/_0EQ4ZDd18v4K
https://dl.doubtnut.com/l/_n2c1Pl1QQoFv
https://dl.doubtnut.com/l/_bXnyD2pPgdqC

119. A schematic plot of log Keq Vs inverse of temperature for a reaction is

shown in the figure. The reaction must be:

log ch

1/T —>

A. Exothermic
B. Endothermic
C. One with negligible enthalpy change

D. Highly spontaneous at ordinary temperature

o Watch Video Solution



https://dl.doubtnut.com/l/_bXnyD2pPgdqC

120. For the reaction

CO,(9) + Hy(g) « CO(g) + H,O(9)

Kis 0.63 at 727 ° C and 1.26 at 927 ° C.

a. What is the average AH for the temperature range considered? [Use
log 2=0.3]

b. What is the value of K at 1227 ° C?

o Watch Video Solution

121. The  equilibrium  constant K, for  the  reaction
Ny(g) + 3H,(g) ¢ 2NH;(g) is 1.6 x10°% at 400°C. What will be the

equilibrium constant at 500 ° C if the heat of reaction in this temperature

range is -25.14 kcal?

° Watch Video Solution

122. The equilibrium constant for the reaction

Hy(g) + S(s) « H,S(9)


https://dl.doubtnut.com/l/_4napNeZWRoi6
https://dl.doubtnut.com/l/_s4tPujgKP3Iv
https://dl.doubtnut.com/l/_l3SC160ovBXS

is 18.5 at 925K and 9.25 at 1000K, respectively. Calculate the enthalpy of

the reaction.

° Watch Video Solution

123. Consider the reaction
SO,Cl, & SO,(g) + Cl5(9)
at 375 ° C, the value of equilibrium constant for the reaction is 0.0032. It
was observed that the concentration of the three species is 0.050molL !

each at a certain instant. Discuss what will happen in the reaction vessel?

° Watch Video Solution

124. Consider the reaction

X(g) < Y(g) + 2(9)

When the system is at equilibrium at 100 °, the concentrations are found
to be [X] = 0.2M, [Y] = [Z] = 0.4M

a. If the pressure of the container is suddenly halved at 100 °C, find


https://dl.doubtnut.com/l/_l3SC160ovBXS
https://dl.doubtnut.com/l/_CPtPcW7ONNET
https://dl.doubtnut.com/l/_8Hbwm6juCtqT

equilibrium concentration.
b. If the pressure of the container is suddenly doubled at 100 ° C, find the

equilibrium concentration

o Watch Video Solution

125. The value of K, for the reaction
2A & B+ Cis 2 x 1073, At a given time, the composition of reaction is

[A] = [B] = [C] = 3 x 10 "*M. In which direction the reaction will proceed?

° Watch Video Solution

126. The value of K, for the reaction:

Ay(g) + By(g) < 2AB(g)

at 100 ° C is 49. If 1.0L flask containing one mole of A, is connected with a
2.0L flask containing one mole of B,, how many moles of AB will be

formed at 100 ° C?

o Watch Video Solution



https://dl.doubtnut.com/l/_8Hbwm6juCtqT
https://dl.doubtnut.com/l/_KEaGAP0lQGdX
https://dl.doubtnut.com/l/_CmWwLnej7B0u

127. The value of K, for the reaction

H(g) + I,(g) « 2HI(g)

is 64 at 773K. If one "mole" of H,, one mole of I,, and three moles of HI
are taken in a 1L flask, find the concentrations of I, and HI at equilibrium

at 773K.

o Watch Video Solution

128.In a 1.0L aqueous solution when the reaction

2Ag ® (ag) + Cu(s) & Cu®" (aq) + 2Ag(s)

reaches equilibrium, [Cu2+] = Cu(s) & Cu®*(aq) + 2Ag(s)
reaches equilibrium, [Cu2+] = xM and [Ag ® ] = yM.

If the volume of solution is doubled by adding water, then at equilibrium:

- - X - - y
A |lcu®t | ==-M, [Ag® | = =M
! 17270 172
i Tox o o1y
B.|cu®* | > =M, |Ag® |>=M
| 172719 179
i X o1y
c. lcu?t | < EM’ Agea > EM


https://dl.doubtnut.com/l/_CmWwLnej7B0u
https://dl.doubtnut.com/l/_nb8aDPGU7R0B
https://dl.doubtnut.com/l/_kpMiV5T9zst8

X
D. [Cu2+] <M, [Ag@] < gM

° Watch Video Solution

129. H, and I, are mixed at 400°C in a 1.0L container, and when
equilibrium is established, the following concentrations are present:
[HI] = 0.8M, [Hz] = 0.08M, and [12] = (0.08M. If now an additional 0.4
mol of HI is added, what are the new equilibrium concentrations, when

the new equilibrium H,(g) + I,(g) © 2HI(g) is re-established?

° Watch Video Solution

130. At 448 ° C, the equilibrium constant (Kc) for the reaction

Hy(g) + I)(g) < 2HI(g)

is 50.5. Predict the direction in which the reaction will proceed to reach
equilibrium at 448 ° C, if we start with 2.0 x 102 mol of HI, 1.0 x 102 mol

of H, and 3.0 x 102 mol of I, in a 2.0L container.



https://dl.doubtnut.com/l/_kpMiV5T9zst8
https://dl.doubtnut.com/l/_pU1NhuzInOrk
https://dl.doubtnut.com/l/_NZN49c6ohjvP

l o Watch Video Solution

131. The value of AG® for the phosphorylation of glucose in glycolysis is

13.8kJ/mol. Find the value of K . at 298K.

o Watch Video Solution

132. Hydrolysis of sucrose gives.
Sucrose+H,O ¢ Glucose + Frutose
Equilibrium constant K, for the reaction is 2 x 1013 at 300K. Calculate

AG® at 300K.

o Watch Video Solution

133.If K is not numerically equal to K, how can both of the following
equations be valid?

AG® = -2.303RTlogK_, AG® = - 2.303RT10ng

[ o WAL _ L vl e~ .t ]


https://dl.doubtnut.com/l/_NZN49c6ohjvP
https://dl.doubtnut.com/l/_BZjxWQDUoayC
https://dl.doubtnut.com/l/_7MtgS2MQvVTb
https://dl.doubtnut.com/l/_DRuCtauJMn9o

L Vvvallll viUCO o0IULIVII )

134. The value of Kp at 298K for the reaction

1 3
ENZ + EHZ @ 2NH3

is found to be 826.0, partial pressure being measured atmospheric units.

Calculate AG® at 298K.

o Watch Video Solution

135. For the reaction,

2NOCI(g)  2NO(g) + Cl(g)

Calculate the standard equilibrium constant at 298K. Given that the value
of AH® and AS® of the reaction at 298K are 77.2kjmol™! and

122JK " tmol 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_DRuCtauJMn9o
https://dl.doubtnut.com/l/_CC9R7HFTS3pH
https://dl.doubtnut.com/l/_tmx0jux11Dgn

1 3
136. AG ® for 5N2(g) + 5H2(g) & NHj(g) is -16.5kJmol . Find out K, for

the reaction at 25 ° C.

° Watch Video Solution

137. In the reaction equilibrium
N,O, & 2NO,(9)
When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar.

[S)

Given:AG? = 100kJ, Afcﬁo = 50KJ
2¥4 2

a. Find AG® of the reaction at 298K.

b. Find the direction of the reaction.

o Watch Video Solution

138. A large positive value of AG ® corresponds to which of these?

A. Small positive K


https://dl.doubtnut.com/l/_uPQiIMSlB4TV
https://dl.doubtnut.com/l/_qfxyLPv3Z9mv
https://dl.doubtnut.com/l/_eO2Xqja7381a

B. Small negative K

C. Large positive K

D. Large negative K

Answer: A

o Watch Video Solution

139. For the reaction
NH4HS(s) & NH3(g) + H,S(g)
in a closed flask, the equilibrium pressure is P atm. The standard free
energy of the reaction would be:
A.-RTInp
B.-RT(Inp - In2)
C.-2RTInp

D.-2RT(Inp - In2)


https://dl.doubtnut.com/l/_eO2Xqja7381a
https://dl.doubtnut.com/l/_KDthTquy8fKJ

Answer: D

° Watch Video Solution

140. AG® for the reaction X+Y e C is -4.606kcal at 1000K. The

equilibrium constant for the reverse mode of the reaction will be:

A. 100

B.10

C.0.01

D.0.1

Answer: D

° Watch Video Solution

141. For the following reaction: K = 1.7 x 107 at 25 °C

Ag®(aq) + 2NH (aq) & [Ag (NH3)2] ®


https://dl.doubtnut.com/l/_KDthTquy8fKJ
https://dl.doubtnut.com/l/_dU4LClqaY8BT
https://dl.doubtnut.com/l/_ZM9a3og002IR

What is the value of AG® inkJ ?

o Watch Video Solution

142. In an equilibrium reaction for which AG® =0, the equilibrium

constant K should be equal to:

A.Zero

B.10

C.1

D.2

Answer: C

o Watch Video Solution

143. What is AG® for

the

following

1 3
S Na(9) + SHy(g) & NHy(9), K, = 4.42 x 10%at 25" C

reaction?


https://dl.doubtnut.com/l/_ZM9a3og002IR
https://dl.doubtnut.com/l/_KYRk1QZtXzwi
https://dl.doubtnut.com/l/_ddqzQfmQH5iU

A. -26.5kJmol 1

B. 11.5kJmol "1

C.-2.2kJmol "1

D. -0.97kJmol "1

Answer: A

° Watch Video Solution

144. If the E:eu for a given reaction has a negative value, which of the
following gives correct relationships for the value of AG ° and Keq?
A.AG® > 0, Keq < 1
B.AG® > 0,K,, > 1
C.AG® < 0,Kpq > 1

D.AG® <0,K,, <1

Answer: A



https://dl.doubtnut.com/l/_ddqzQfmQH5iU
https://dl.doubtnut.com/l/_JPnW1HMXepc6

l o Watch Video Solution

145. Which of the following graph correctly represent for equilibrium

reaction whose Kp > 1?

»
Free energy
z

f'ure Purc
A reactants products

.
?1
b. %
Purc Purc
B. rcactants products
>
z
2
<
c. Y
13
o
Pur:
C rcactant pr"dUCtS
>,
2o
v
v
d. o
14
[*9
Purc Purc

D reactants


https://dl.doubtnut.com/l/_JPnW1HMXepc6
https://dl.doubtnut.com/l/_PsBh7mdd6A5k

Answer: A

° Watch Video Solution

146. The equilibrium constant K, for the homogeneous reaction is 1073,

The standard Gibbs free energy change AG® for the reaction at
27 ° C(usingR = ZCaIK'lmol'l) is

A.Zero

B. -1.8kcal

C.-4.145kcal

D. +4.145kcal

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PsBh7mdd6A5k
https://dl.doubtnut.com/l/_jQS3F8OUUn68

147.The free energy of formation of NO is 78kJmol~! at the temperature
of an authomobile engine (1000K). What is the equilibrium constant for

this reaction at 1000K?

1 1

ENQ(Q) + 502(9) « NO(g)
A.84%x107°
B.7.1x10°
c.42x10°10

D.1.7x10° %

Answer: A

° Watch Video Solution

148. The densities of graphite and diamond are 22.5 and 3.51 gm cm™>.

The A/Ge values are 0Jmol ! and 2900Jmol ! for graphite and diamond,
respectively. Calculate the equilibrium pressure for the conversion of

graphite into diamond at 298K.


https://dl.doubtnut.com/l/_Vz1QevSKZrpu
https://dl.doubtnut.com/l/_V1YEnkne1QpN

o Watch Video Solution

149. Calculate the pressure of CO, gas at 700K in the heterogenous
equilibrium reaction CaCO4(s) & CaO(s) + CO4(g), if AG® for this

reaction is 130.2kJmol 1.

o Watch Video Solution

150. For the equilibrium

NiO(s) + CO(g) « Ni(s) + CO,(g)

AG® (Jmol'l) = -20700 - 11.97T. Calculate the temperature at which the
product gases at equilibrium at 1 atm will contain 400 ppm of carbon

monoxide.

° Watch Video Solution



https://dl.doubtnut.com/l/_V1YEnkne1QpN
https://dl.doubtnut.com/l/_Uo1UkMwVwtFz
https://dl.doubtnut.com/l/_Cn64fEW1FRt5

151. K, for the reaction N,0O, ¢ 2NO, in chloroform at 291K is 1.14.
Calculate the free energy change of the reaction when the concentration

of the two gases are 0.5 mol dm™3 each at the same temperature.

(R = 0.082LatmK "1mol~ 1)

o Watch Video Solution

152. A reaction mixture containing H,, N, and NH, has partial pressures 1
atm, 2 atm, and 3 atm. Respectively, at 725K. If the value of Kp for the
reaction, N,(g) + 3H,(g) © 2NH,(g) is 4.28 x 10~°atm 2 at 725K, in which
direction the net reaction will go?

A. Forward

B. Backward

C. No net reaction

D. Direction of reaction cannot be predicted.

e |


https://dl.doubtnut.com/l/_Zk9fJqCcsIH9
https://dl.doubtnut.com/l/_j1sEfsRb28ch

| ¥ Vvatch Video Solution ]

153.i. The initial pressure of PCI; present in one litre vessel at 200K is 2
atm. At equilibrium the pressure increases to 3 atm with temperature
increasing to 250. The percentage dissociation of PCI at equilibrium is
A.30 %
B. 60 %

C.0.2%

D. 20 %

Answer: D

o Watch Video Solution

154. One mole of N, 0 (g) at 100K is kept in a closed container at 1.0 atm
pressure. It is heated to 300K, where 30% by mass of N,O,(g)

decomposes to NO,(g). The resultant pressure will be


https://dl.doubtnut.com/l/_j1sEfsRb28ch
https://dl.doubtnut.com/l/_wPKYKXhQayyN
https://dl.doubtnut.com/l/_kRjTkSmaXOfA

A. 3.9atm

B. 1.95atm

C. 1.0atm

D. 3.0atm

o Watch Video Solution

155. The density of an equilibrium mixture of N,O, and NO, at 1 atm is
3.62gL "1 at 288K and 1.84gL ! at 348K. Calculate the entropy change

during the reaction at 348K.

o Watch Video Solution

156. Which of the following conditions help melting of ice?

A. High pressure, temperature below 0 ° C


https://dl.doubtnut.com/l/_kRjTkSmaXOfA
https://dl.doubtnut.com/l/_vqdTX7qAr72G
https://dl.doubtnut.com/l/_U7sbfc4rANCi

B. High pressure, temperature above 0 ° C

C. Low pressure, temperature above 0 ° C

D. Low pressure, temperature below 0 ° C

Answer: B

o Watch Video Solution

157. Densities of diamond and graphite are 3.5 and 2.3gmL "1, respectively.

The increase of pressure on the equilibrium Cgy;, ... & C graphite

A. Favours backward reaction
B. Fovours forward reaction
C. Have no effect

D. Increases the reaction rate

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_U7sbfc4rANCi
https://dl.doubtnut.com/l/_H3RaboryhtDo

158. K, for an endothermic chemical reaction is 10 atm. Then backward
reaction is favoured at

A. High pressure, high temperature

B. High pressure, low temperature

C. Low pressure, high temperature

D. Low pressure, low temperature

Answer: C

o Watch Video Solution

159. For the following reaction, the value of K change with

Ny(g) + O,(g) < < 2NO(g), AH = + 180kJmol !

A. Change in pressure

B. Change in concentration of oxygen


https://dl.doubtnut.com/l/_H3RaboryhtDo
https://dl.doubtnut.com/l/_TtbrwGXsbIVv
https://dl.doubtnut.com/l/_OTiRddAF2Z7J

C. concentration of NO(g)

D. Change in temperature

Answer: D

o Watch Video Solution

160. Which among the following reactions is favoured in forward

direction by increase of temperature?

A. N,(g)3H,(g) < 2NH(g) + 22.9kcal

B. Ny(g) + O,(g) © 2NO(g) - 42.8kcal

C. 250,(g) + O,(g) © 2505(g) + 45.3kcal

D. Hy(g) + Cl,(g) & 2HCI(g) -44kcal

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_OTiRddAF2Z7J
https://dl.doubtnut.com/l/_SqaPg4ThXDrd
https://dl.doubtnut.com/l/_0JIkXpht8WcJ

161. The exothermic formation of CIF; is represented by thr equation:
Cl,(g) + 3F,(g) < 2CIF5(g), AH = - 329kJ
Which of the following will increase the quantity of CIF; in an
equilibrium mixture of Cl,, F,, and CIF5?

A.Increasing the temperature

B. Removing ClI,

C. Increasing the volume of the container

D. Adding F,

Answer: D

o Watch Video Solution

162. For the following reaction through stages I, 1l and llI

I 1o
A-B-C-D

quantity of the product formed (x) varies with temperature (T) as given.


https://dl.doubtnut.com/l/_0JIkXpht8WcJ
https://dl.doubtnut.com/l/_VpdKarl8Byyv

Select the correct statement.

B
1 D
X 11
C
—

A.Stages | and Ill are endothermic but Il is exothermic.

B. Stages | and Ill are exothermic but Il is endothermic

C. Stages Il and Il are exothermic but I is endothermic

D. Stage | is exothermic but stages Il and Ill are endothermic.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_VpdKarl8Byyv

163. Which among the following reactions will be favoured at low

pressure?

A.N»(g) + Oy(g) « 2NO(g)

B. H,(g) + I,(g) © 2HI(g)

C. PCl(g) « PCl,(g) + Cl,(g)

D. N,(g) + 3H,(g) © 2NH,(g)

Answer: C

° Watch Video Solution

164. Consider the following reversible reactionat equilibrium:
2H,0(g) © 2H,(g) + O,(g), AH = + 24.7kJ
Which one of the following changes in conditions will lead to maximum

decomposition of H,0(g)?

A. Increasing both temperature and pressure


https://dl.doubtnut.com/l/_xnoQeH0rf02L
https://dl.doubtnut.com/l/_8wSgOyQv2HZ0

B. Decreasing temperature and increasing pressure
C.Increasing temperature and decreasing pressure

D. Decreasing temperature and decreasing pressure

Answer: C

o Watch Video Solution

165. A gas X(g) is when dissolved in water heat is evolved. Then solubility
of X' will increase :

A. Low pressure, high temperature

B. Low pressure, low temperature

C. High pressure, high temperature

D. High pressure, low temperature

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8wSgOyQv2HZ0
https://dl.doubtnut.com/l/_JucuxaSHTSIB

166. Au(s) < Au(l)

above mentioned equilibrium is fovoured at

A. High pressure, lowtemperature

B. High pressure, high temperature

C. Low pressure, high temperature

D. Low pressure, low temperature

Answer: C

o Watch Video Solution

167. What is the direction of a reversoble reaction when one of the

products of the reaction is removed?

A. The reaction moves towards right hand side.

B. The reaction moves towards left hand side


https://dl.doubtnut.com/l/_JucuxaSHTSIB
https://dl.doubtnut.com/l/_aoCECXw6nuUD
https://dl.doubtnut.com/l/_XXijMlh3NKSi

C. The reaction moves towards both hand side

D. The reaction stops.

Answer: A

o Watch Video Solution

168. According to Le- Chatelier's principle. Adding heat to a solid «
liquid equilibrium will cause the.

A. Amount of solid to decrease

B. Amount of liuid to decrease

C. Temperature to rise

D. Temperature to fall

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XXijMlh3NKSi
https://dl.doubtnut.com/l/_SSG4KjwwDwNs
https://dl.doubtnut.com/l/_fu8A6obOfm1W

169. The equilibrium constant for the reaction, A+ B C+ D is 2.85 at
room temperature and 1.4 x 10~2 at 698K. This shows that the forward
reaction is

A. Exothermic

B. Endothermic

C. Unpredictable

D. There is no relationship between AH and K.

Answer: A

° Watch Video Solution

170. Le - Chatelier principle is not applicable to :

A. Only homogeneous chemical reversible reactions

B. Only heterogeneous chemical reversible reactions

C. Only physical equilibria


https://dl.doubtnut.com/l/_fu8A6obOfm1W
https://dl.doubtnut.com/l/_8rfPSOeBRIwF

D. All system, chemical or physical, in equilibrium

Answer: D

o Watch Video Solution

171. Solubility of a gas in liquid increases on

A. Addition of a catalyst

B. Decreaseing of pressure

C.Increasing of pressure

D. Increasing of temperature

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8rfPSOeBRIwF
https://dl.doubtnut.com/l/_m319FW22TEBm

172. When any system in equilibrium is subjected to a change in pressure,

concentration, or temperature, the equilibrium is shifted in the

direaction which tends to undo the effect of the change. This statement

is known as

A. First law of thermodynamics

B. Le Chatelier's principle

C. Hess's law

D. Ostwald/s law

Answer: B

o Watch Video Solution

173. The equilibrium constant for the reaction N,(g) + O,(g) ¢ 2NO(g) is
4.0 x 10°* at 2000K. In the presence of a catalyst, the equilibrium is
attained 10 times faster. Therefore, the equilibrium constant in presence

of the catalyst at 2000K is


https://dl.doubtnut.com/l/_HFR4mzj6tPSf
https://dl.doubtnut.com/l/_Aat5HQiGdlFg

A.4x104

B.40 x 104

C.4x10°2

D. Difficult to compute without more data

Answer: A

° Watch Video Solution

174. When KOH is dissolved in water, heat is evolved. If the temperature is

raised, the solunility of KOH

A. Increases

B. Decreases

C.Remains the same

D. Cannot be predicted

Answer: B



https://dl.doubtnut.com/l/_Aat5HQiGdlFg
https://dl.doubtnut.com/l/_nB6Vb3LWQiYu

l o Watch Video Solution

175. Le - Chatelier principle is not applicable to :

A. Fe(s) + S(s) & FeS(s)

B. H,(g) + I,(g) © 2HI(g)

C. Ny(g) + 3H,(g) < 2NH;(g)

D. Ny(g) + O,(g) © 2NO(g)

Answer: A

o Watch Video Solution

176. Consider the reaction
CaCO5(s) & CaO(s) + CO4(9)
in closed container at equilibrium. What would be the effect of addition

of CaCOj; on the equilibrium concentration of CO,?


https://dl.doubtnut.com/l/_nB6Vb3LWQiYu
https://dl.doubtnut.com/l/_tUCklpk536lp
https://dl.doubtnut.com/l/_w95Tw36CecBL

A. Increase

B. Decreases

C. Remains unaffected

D. Data is not sufficient to predict it

Answer: C

° Watch Video Solution

177. The equilibrium constant for a reaction A+ B & C+ D is 1 x 102 at
298K and is 2 at 273K. The chemical process resulting in the formation of
CandDis

A. Exothermic

B. Endothermic

C. Unpredictable

D. There is no relationship between AH and K.


https://dl.doubtnut.com/l/_w95Tw36CecBL
https://dl.doubtnut.com/l/_gBy7wXFrURAF

Answer: A

° Watch Video Solution

178.1n a flask colourless N,O, is in equilibrium with brown coloured NO,,.
At equilibrium, when the flask is heated at 100 °C the brown colour
deepens and on cooling it becomes less coloured. The change in
enthalpy, AH for this system is

A. Nagative

B. Positive

C.Zero

D. Not defined

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gBy7wXFrURAF
https://dl.doubtnut.com/l/_ysL3pl8eS15i

179. Consider the following equilibria:

L. A(s) © B(s), II. A(s) < B(I)

II1. A(l) & B(]), IV. A(g) < B(g)

Which of the above will be disturbed by an increase in pressure?
Al
B., 1

C. 110,10,

D. None of these

Answer: D

o Watch Video Solution

180. The following two reactions:
i. PCI5(g) © PCl,(g) + Cly(9)
(ii) COCly(g) & CO(g) + Cly(9)

are simultaneously in equilibrium in a container at constant volume. A


https://dl.doubtnut.com/l/_zNhQaroUs0Qn
https://dl.doubtnut.com/l/_ZLwjPJAQNaJS

few moles of CO(g) are later introduced into the vessel. After some time,

the new equilibrium concentration of

A. PCI will remain unchanged

B. Cl, will be greater

C. PCI; will become greater

D. PCI; will become less

Answer: D

o Watch Video Solution

181. The oxidation of SO, by O, to SO is an exothermic process. The yield
of SO5 is maximum if

i. Temperature is increased and pressure is kept constant

ii. Temperature is reduced and pressure is kept constant

iii. Pressure is increased

iv. Temperature and pressure both are increased

The correct option is:


https://dl.doubtnut.com/l/_ZLwjPJAQNaJS
https://dl.doubtnut.com/l/_Exz0cGcvoxjW

D. i, iii, ive

Answer: C

o Watch Video Solution

182. The position of equilibrium will shift, by the addition of inert gas at
constant pressure condition, in the following case(s):

a.N,(g) + 3F,(g) © 2NF,(g), forward direction

b. COCl,(g) & CO(g) + Cl,(g), forward direction

c. CO(g) + 2H,(g) < CH;0H(g), backward direction

d. 2C(s) + 0,(g) < 2CO(g), forward direction

o Watch Video Solution



https://dl.doubtnut.com/l/_Exz0cGcvoxjW
https://dl.doubtnut.com/l/_38f5LON0rsMq

183. COCl, gas decomposes as:
COCl,(g) = CO(g) + Clx(9)
If one mole of He gas is added in the vessel at equilibrium at constant
pressure then
A [COCIZ] increases.
B. "moles" of CO will increases.

C. The reaction goes in forward goes in forward direction.

D.K,=1

Answer: B::C

o Watch Video Solution

184. What would be the effect of increasing the volume of each of the
following system at equilibrium?

a.2CO(g) + O,(g) & 2CO(9)


https://dl.doubtnut.com/l/_YVXvxEFgo9DH
https://dl.doubtnut.com/l/_txjTTDcza1KL

b. NI(s) + 4CO(g) ¢ NI(CO) ,(g)

c. N,O,(g) © 2NO,(9)

° Watch Video Solution

185. What happens when an inert gas is added to

i. PCl5(g) « PCl5(g) + Cly(9)

ii. 250,(g) + O,(g) © 2S04(9)

at equilibrium at : (a) constant pressure and temperature and

temperature, and (b) at constant volume and temperature.

° Watch Video Solution

186. What is the effect of temperature and pressure on the yields of
products?
a. N,(s) + 3H,(g) © 2NH5 + xcal

b. Ny(g) + Ox(9) ® 2NO(g) - ycal


https://dl.doubtnut.com/l/_txjTTDcza1KL
https://dl.doubtnut.com/l/_4jwS4f9XEOnu
https://dl.doubtnut.com/l/_6v1sKHsKvZSp

€. 250,(g) + O,(g) © 2505(g) + 46.9kcal

d. PCl(g) & PCl5(g) + Cl5(g) - 15.0kcal

° Watch Video Solution

187. What would happen to a reversible reaction at equilibrium, when
a. The temperature is raised, given that its AH is positive.

b. The temperature is lowered, given that its AH is positive.

c. The temperature is lowered, given that its AH is negative.

d. The pressure is lowered, given that An is negative.

e. The pressure is increased, given An is negative.

o Watch Video Solution

188. Which of the following factors will increase the solubility of NH; gas
in H,0?
a.Increase in pressure

b. Addition of water


https://dl.doubtnut.com/l/_6v1sKHsKvZSp
https://dl.doubtnut.com/l/_qUYCTP7mfJoj
https://dl.doubtnut.com/l/_fq1KZnuxB4Ao

c. Increase in temperature

d.Decrease in pressure

° Watch Video Solution

189. An aqueous solution of hydrogen sulphide shows the equilibrium:
H,S & H® + HS®

If dilute hydrochloric acid is added to an aqueous solution of H,S,
without any change in temperature, the

a. The equilibrium constant will change.

b. The concentration HS® will increase.

c. The concentration of un-dissociated hydogen sulphide will decrease.

d. The concentration of HS ® will decrease.

o Watch Video Solution

190. Consider the equilibrium

PCl3(g) + Cly(g) < PCl5(g)


https://dl.doubtnut.com/l/_fq1KZnuxB4Ao
https://dl.doubtnut.com/l/_MZ32gG3ywH1P
https://dl.doubtnut.com/l/_fFdkzi4GgDO6

How would the following affect the position of equilibrium?
a. Addition of PCl,

b. Addition of CI,

c. Removal of PCI¢

d. Addition of He without a change in volume

° Watch Video Solution

191. The reaction between H, and CO, to form CO and H,O in the gas
phase is exothermic. Predict the changes that take place when the system
originally at equilibrium is stressed in each of the following ways

a. CO, is removed.

b. CO is removed.

c. The temperature is decreased.

d. The pressure of the system is increased.

e. The volume of the system is increased.

o Watch Video Solution



https://dl.doubtnut.com/l/_fFdkzi4GgDO6
https://dl.doubtnut.com/l/_7HfttBHY2boG
https://dl.doubtnut.com/l/_0tHy5smsAE3m

192. State which one is homogeneous or heterogeneous?
3. SRhombus <> SMonoclinic

b. H,O(l) & H,O(v)

¢. HyO(s) © H,0())

d. Cpiamond € CAmorphous

e. N,(g) + 3H,(g) © 2NH;(9g)

f. CuSO(s) + 3NH4(g) ¢ CuSO ,.3NH(])

g. CaCO(3)(s) « CaO(s) + CO,(g)

° Watch Video Solution

193. If a mixture of 3 mol of H, and 1mole of N, is completely converted
into NH,, what would be the ratio of the initial and final volume at same

temperature and pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_0tHy5smsAE3m
https://dl.doubtnut.com/l/_uEHgLEwdYzzc

194. Calculate the equilibrium constant for the reaction,
Hy(g) + €Oy gy © HyO gy + CO 4y at 1395K, if the
equilibrium constants at 1395K for the following are:
2H,0 4y € 2Hy + Oy gy (K; = 2.1 x1071)

2C0y gy © 2C0 4y + Oy gy (Ky = 1.4 x 10712)

o Watch Video Solution

195. For the reaction, A + B & 2C, 2 mol of A and 3 mol of B are allowed
to react. If the equilibrium constant is 4 at 400 ° C, what will be the moles

of C at equilibrium?

o Watch Video Solution

196. In which case does the reaction go farthest to completion:

K =1,K =101 and why?

° Watch Video Solution



https://dl.doubtnut.com/l/_Fi287xFpAdQs
https://dl.doubtnut.com/l/_gZLI692D1RHy
https://dl.doubtnut.com/l/_8RrXpCenEonS

197. One mole of H, two moles of I, and three moles of HI are injected in
one litre flask. What will be the concentration of H,,I, and HI at

equilibrium at 500 ° C. K. for reaction H, + I, & 2HI is 45.9.

o Watch Video Solution

198. 0.5mol of H, and 0.5 mol of I, react in 10L flask at 448 ° C. The
equilibrium constant (Kc) is 50 for

H, + 1, & 2HI

a. What is the value of Kp?

b. Calculate the moles of I, at equilibrium.

o Watch Video Solution

199. The activation energy of
H, +1, & 2HI(g) in equilibrium for the forward reaction is 167kJmol 1
whereas for the reverse reaction is 180kJmol 1. The presence of catalyst

lowers the activation energy by 80kJmol 1. Assuming that the reactions


https://dl.doubtnut.com/l/_FH62LgHwsnts
https://dl.doubtnut.com/l/_c7yDTYEazSe1
https://dl.doubtnut.com/l/_z8OVOZgwYggT

are made at 27 °C and the frequency factor for forwatd and backward

reactions are 4 x 10 "*and 2 x 103 respectively, calculate K..

° Watch Video Solution

200.K . for CO(g) + H,0(g) < CO,(g) + H,(g) at 986 ° C is 0.63. A mixture
of 1 mol H,O(g) and 3 mol CO(g) is allowed to react to come to an
equilibrium. The equilibrium pressure is 2.0 atm.

a. How many moles of H, are present at equilibrium ?

b. Calculate partial pressure of each gas at equilibrium.

° Watch Video Solution

201. At 700K, CO, and H, react to form CO and H,O. For this purpose, K,
is 0.11. If a mixture of 0.45 mol of CO, and 0.45 mol of H, is heated to
700K.

(a) Find out amount of each gas at equilibrium.

(b) When equilibrium has been reached, another 0.34 mol of CO, and


https://dl.doubtnut.com/l/_z8OVOZgwYggT
https://dl.doubtnut.com/l/_gzlWIKvamKss
https://dl.doubtnut.com/l/_ASyJ4oqh1QhZ

0.34 mol of H, are added to the reaction mixture. Find the composition

of of mixture at new equilibrium.

o Watch Video Solution

202. The degree of dissociation of N,O, into NO, at 1 atm 40 ° C is 0.25.

Calculate its Kp at40°C.

o Watch Video Solution

203.N,0, dissociates as

N>,04(g) @ 2NO,(9)

At 40 ° C and one atmosphere % decomposition of N,O, is 50.3 % . At
what pressure and same temperature, the equilibrium mixture has the

ratio of N,O,:NO, as 1:8?

o Watch Video Solution



https://dl.doubtnut.com/l/_ASyJ4oqh1QhZ
https://dl.doubtnut.com/l/_szdQ8EIpR08z
https://dl.doubtnut.com/l/_ErSrSDbPMvfE

204. An equilibrium mixture at 300K contains N,O, and NO, at 0.28 and
1.1atm, respectively. If the volume of container is doubles, calculate the

new equilibrium pressure of two gases.

o Watch Video Solution

205. At 25°C and latm pressure, the partial pressure in equilibrium
mixture of N,O, and NO,, are 0.7 and 0.3atm, respectively. Calculate the
partial pressures of these gases when they are in equilibrium at 25°C

and a total pressure of 10atm.

o Watch Video Solution

K
206. Prove a = \/ P for
P+K

p
PCl; & PCl, + Cl,

where a is the degree of dissociation at temperature when equilibrium

constant is Kp.


https://dl.doubtnut.com/l/_jw03jgwV7xBw
https://dl.doubtnut.com/l/_lE0eX2lnLZO9
https://dl.doubtnut.com/l/_q853fbSHL8ti

o Watch Video Solution

207. At some temperature and under a pressure of 4 atm, PCI; is 10 %
dissociated. Calculated the pressure at which PCI; will be 20%

dissociated temperature remaining same.

o Watch Video Solution

208. 1 mole of N, and 3 moles of PCI; are placed in a 100 litre vessels
heated at 227 ° C the equilibrium pressure is 2.05 atm Assuming ideal
behaviour,Calculate degree of dissociation of PCI; and K, for the
reaction

PCl5(g) « PCl5(g) + Cly(9)

° Watch Video Solution



https://dl.doubtnut.com/l/_q853fbSHL8ti
https://dl.doubtnut.com/l/_pWRBfLrWfAWC
https://dl.doubtnut.com/l/_obF27nE0QLX9

209. One "mole" of N, is mixed with three moles of H, in a 4L vessel. If
0.25 % N, is coverted into NH; by the reaction

N,(g) + 3H,(g) ¢ 2NH;(g), calculate K. Also report K, for

1 3
ENZ(Q) + EHz(g) < NH;(g)

o Watch Video Solution

210. NH, is heated at 15 atm, from 25°C to 347 ° C assuming volume
constant. The new pressure becomes 50 atm at equilibrium of the
reaction 2NH; < N, +3H,. Calculate % moles of NH; actually

decomposed.

° Watch Video Solution

211.What is % dissociation of H,S if 1 "mole" of H,S is introduced into a
1.10L vessel at 1000K? K, for the reaction

2H (2)S(g) hArr 2H (2)(g)+S (2)(g)is1xx10"(-6)

V. Y l


https://dl.doubtnut.com/l/_tZRcPjsXK1OZ
https://dl.doubtnut.com/l/_2RDoLd4nCr5c
https://dl.doubtnut.com/l/_CsCIFvVkcGIb

| ¥ vvalch video sSolution

212. Some solid NH4HS is placed in flask containing 0.5 atm of NH;. What
would be the pressure of NH; and H,S when equilibrium is reached.

NH,HS(s) & NHy(g) + H,S(g), K, = 0.11

o Watch Video Solution

213.1n an experiment starting with 1 mol C,H-OH, 1 mol CH;COOH, and
1 mol of water, the equilibrium mixture mixture of analysis shows that

54.3 % of the acid is esterified. Calculate K..

o Watch Video Solution

214. When C,H;OH and CH;COOH are mixed in equivalent proportion,
equilibrium is reached when 2/3 of acid and alcohol are used. How much

ester will be present when 2g "mole"cule of acid were to react with 2g

"mole"cule of alcohol.



https://dl.doubtnut.com/l/_CsCIFvVkcGIb
https://dl.doubtnut.com/l/_MVM3CgzOBYPQ
https://dl.doubtnut.com/l/_K5OYV26LsbtS
https://dl.doubtnut.com/l/_cgWDGoYnkhtM

l ° Watch Video Solution

215. When a - D glucose is dissolved in water, it undergoes a partial
converion to 3 - D glucose to exhibit mutarotation. This conversion stops
when 63.6 % of glucose is in § form. Assuming that equilibrium has been

attained, calculate K, for mutarotation.

o Watch Video Solution

216. Calculate K, for the reaction KI + I, & KI;. Given that initial weight
of KI is 1.326g weight of KI; is 0.105g and number of moles of free I, is

0.0025 at equilibrium the volume of solution is 1L.

° Watch Video Solution

217. Sulphide ions in alkaline solution react with solid sulphur to form

polyvalent sulphide ions. The equilibrium constant for the formation of


https://dl.doubtnut.com/l/_cgWDGoYnkhtM
https://dl.doubtnut.com/l/_yh1DxX7A2dVz
https://dl.doubtnut.com/l/_jocaNWnK4gvI
https://dl.doubtnut.com/l/_a0iw5LE3DPeX

Sg' and Sg' from S and S? ions is 1.7 and 5.3 respectively. Calculate

equilibrium constant for the formation of Sg_ from Si_ and S.

° Watch Video Solution

218. When NO and NO, are mixed, the following equilibria are readily
obtained,

2NO,  N,0,, K, = 6.8atm ™!

NO + NO, © N,0O,

In an experiment when NO and NO, are mixed in the ratio of 1:2, the
final total pressure was 5.05 atm and the partial pressure of N,O, was 1.7
atm. Calculate

a. the equilibrium partial pressure of NO.

b. K, for NO + NO,  N,0;.

° Watch Video Solution



https://dl.doubtnut.com/l/_a0iw5LE3DPeX
https://dl.doubtnut.com/l/_2BgLiiZ5dCvb

219. N, and O, combine at a given temperature to produce NO. At

equilibrium the yield of NO is 'X' precent by volume. If

K(a + b)
x=+/Ka.b - 4 where K is the equilibrium constant of the given

reaction at the given temperature and a and b are the volume percentage
of N, and O,, respectively, in the initial state. Report. Report the value of

K at which X is maximum

o Watch Video Solution

220. A vessel at 1000K contains carbon dioxide with a pressure of 0.5atm.
Some of the carbon dioxide is converted to carbon monoxide on addition
of graphite. Calculate the value of K, if total pressure at equilibrium is

0.8atm.

o Watch Video Solution

221. The equilibrium constant K, of the reaction: 250, + O, ¢ 2505 is

900atm ™! at 800K. A mixture constaining SO; and O, having initial


https://dl.doubtnut.com/l/_6vp6molHSIfU
https://dl.doubtnut.com/l/_XHqxUtqf6wP8
https://dl.doubtnut.com/l/_NKpNPutQDBrg

pressure of 1 atm and 2 atm respectively, is heated at constant volume to
equilibriate. Calculate the partial pressure of each gas at 800K at

equilibrium.

o Watch Video Solution

222. When 0.15 mol of CO taken in a 2.5L flask is maintained at 750K
along with a catalyst, the following reaction takes place

CO(g) + 2H,(g) * CH50H(g)

Hydrogen is introduced until the total pressure of the system is 8.5 atm
at equilibrium and 0.08 mol of methanol is formed.

Calculate

a.K, and K,

b. The final pressure, if the same amount of CO and H, as before are

used, but with no catalyst so that the reaction does not take place.

° Watch Video Solution



https://dl.doubtnut.com/l/_NKpNPutQDBrg
https://dl.doubtnut.com/l/_MBobrYHabwlG

223. For the reaction
e @ %) o -19 ®
Ag(CN), & Ag™ +2CN°,the K_ at 25°Cis 4 x 107 Calculate [Ag ]

in solution which was originally 0.1M in KCN and 0.03M in AgNO,.

o Watch Video Solution

224.  AG® =77.77kJmol’!  at  1000K  for  the  reaction
1/2N,(g) + 1/20,(g) ® NO(g). What is the partial pressure of NO under
equilibrium at 1000K for air at latm pressure containing 80 % N, and

20 % O2 volume.

° Watch Video Solution

225. A saturated solution of Mg(OH), has a vapour pressure of 759.5mm
at 373K. Calculate the solubility and Ksp of Mg(OH),. "(Assume molarity

equals molality)"

o Watch Video Solution



https://dl.doubtnut.com/l/_5sOkmO74LHuK
https://dl.doubtnut.com/l/_kTyCFw8Kbr8T
https://dl.doubtnut.com/l/_isEVgUiGYeKd

226. For the reaction
CaCO4(s) @ CaO(s) + CO,(g) was put in to 10L container and heated to
800 ° C, what percentage of the CaCO, would remain unreacted at

equilibrium. if 'k (p)"is 1.16 atm and 'CaCO (3)(s)' initially is 20g

o Watch Video Solution

227. Consider the reaction:

A(g) < B(g) + C(9)

When the system is at equilibrium at 200 ° C, the concentrations are
found to be:

[A] = 0.20M, [B] = 0.30M, [C] = 0.30M

a. If the volume of the container is suddenly doubled at 200 ° C, find the
equilibrium concentrations.

b. If the volume of the container is suddenly halved (instead of being

doubled in part (i) at 200 ° C, find the equilibrium concentrations.

o Watch Video Solution



https://dl.doubtnut.com/l/_isEVgUiGYeKd
https://dl.doubtnut.com/l/_Z25gwJmz4nmT
https://dl.doubtnut.com/l/_DcOXSoGVzgb5

228. Calculate the equilibrium constant for the reaction
H,(g) + CO,(g) ® H,0(g) + CO(g) at 1395K

If the equilibrium constants at 1395K for the following are:
2H,0(g) « 2H, + 0,(g), K, = 2.1 x 10" 13

2C0,(g) ® 2CO(g) + O0,(9), K, = 1.4 x 10712

° Watch Video Solution

229. Calculate the total pressure developed in a vessel containing a
mixture of three parts H, and one part of N, to give a mixture containing
10 % ammonia (by moles) at equilibrium at 450 ° C.

K, for N, + 3H, — 2NH,is 1.6 x 10~ *atm units at 450 ° C

° Watch Video Solution

230. Average value of poisson's ratio for a mixture of 2 mole of each gas A

and B is 1.66, then



https://dl.doubtnut.com/l/_DcOXSoGVzgb5
https://dl.doubtnut.com/l/_xw9EVoMR6PaN
https://dl.doubtnut.com/l/_lPPU3HelMsSN
https://dl.doubtnut.com/l/_eBjpAjJzXg8D

l ° Watch Video Solution

231. Consider the following equilibrium:
SO, - SO, + 0,
8.0g of SO, are put in a container at 600 ° C. The equilibrium pressure

and density are 1.8 atm and 1.6gL ~ !, respectively. Find the value of K,

o Watch Video Solution

232. When NZOS(g) is heated it dissociates to give N,O, and 0,.K, for

. . -1
N,Og = N,O;+ 0, is 7.75 and K. for N,O; - N,O+O0, is 4.0molL.~-.
(both K _ are at same temperature) 4 mol N,O. in 1.0L vessel is kept at a
certain temperature. the concentration of O, was 4.5molL " . Find the

concentration of N,O, N,O,, and N,O at equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_eBjpAjJzXg8D
https://dl.doubtnut.com/l/_GGyzQSwkN2Ox
https://dl.doubtnut.com/l/_4zwdukCZcByo

233. For a reversible reaction: X+2Y - 2Z, the equilibrium
concentrations of X,Y and Z are 0.32,0.40 and 0.35 moles L1
respectively at 25 ° C.

a. If unitially the system contained only X and Y and then reached the
state of equilibrium, what were the initial concentrations of X and Y.

b. If at the start only X and Z were present, what were the initial

concentrations?

o Watch Video Solution

234. Under what pressure conditions CuSO,.5H,0O be efforescent at
25°C. How good a drying agent is CuSO,3H,O at the same
temperature? Given

CuS0 ,.5H,0(s) © CuS0O,.3H,0(s) + 2H,O(v)

K, =1.086 x 10-%atm? at 35 ° C. Vapoure pressure of water at 25°C is

23.8mm of Hg.

o Watch Video Solution



https://dl.doubtnut.com/l/_7LYVoaoYehai
https://dl.doubtnut.com/l/_qbxKwQSUVDzx

235. Under what pressure conditions CuSO,.5H,0 be efforescent at
25°C. How good a drying agent is CuSO,3H,0O at the same
temperature? Given

CuSO,.5H,0(s) « CuSO ,.3H,0(s) + 2H,0(v)

K, =1.086 x 10-%atm? at 25 ° C. Vapour pressure of water at 25 ° C is 23.8

mm of Hg.

o Watch Video Solution

236. From the data given below which of the following reactant is most
effective drying agent at 0 ° C. Given P;ZO = 4.58mmat 0 ° C.

i. SrCl.6H,0(s) « SrCl,.2H,0(s) + 4H,0(g), K, = 6.9 * 10 - 2atm*

ii. Na,S0 4. 10H,0(s) & Na,SO4(s) + 10H,0(g), K, = 4.08 x 10~ *>atm'°

iii.

Na,HPO,. 12H,0(s) © Na,HPO,. 7H,0(s) + 5H,0(9), K, = 5.525 x 10~ %atm®

o Watch Video Solution



https://dl.doubtnut.com/l/_vjBJfmzv9O48
https://dl.doubtnut.com/l/_tys4rN0cBqDy

237. Following two equilibria are established on mixing two gases A, and
C.

i.3A4,(g) © Agl9) K, = 1.6atm™>

ii. Ay(g) + C(g) & A,C(9)

If A, and C mixed in 2:1 molar, ratio calculate the equilibrium partial
pressure of A,, C, A,C and Kp for the reaction (ii). Given that the total
pressure to be 1.4 atm and partial pressure of Ag to be 0.2 atm at

equilibrium

° Watch Video Solution

238. 1 mol of A in 1 litre vessel maintained at constant T shows the
equilibrium
A(g) < B(g) +2C(9) K¢,

Clg) = 2D(g) + 3B(g) K¢,

13
If the equilibrium pressure is r times of initial pressure and

4
[C]eq = §[A]eq, Calculate KCl and KCz'

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_3vyplTnlPIEk
https://dl.doubtnut.com/l/_NphNnk8lAxya

239. One "mole" of N,0,(g) at 100K is kept in a closed container at 1.0
atm pressure. It is heated to 400K, where 30 % by mass of N,0,(g)
decomposes to NO,(g). The resultant pressure will be

A 4.2

B.5.2

C.3.2

D.6.2

o Watch Video Solution

Concept Applicationexercise 7.1

1. In a reaction between hydrogen and iodine 6.84mol of hydrogen and

4.02 mol of iodine are found to be in equilibrium with 42.85 mol of


https://dl.doubtnut.com/l/_NphNnk8lAxya
https://dl.doubtnut.com/l/_HKeotQ8cVTC2
https://dl.doubtnut.com/l/_OAOXe9VEXntM

hydrogen iodide at 350 ° C. Calculate the equilibrium constant.

o Watch Video Solution

2. Calculate the equilibrium constant K, and K. for the reaction:
CO(g) + 1/204(g) © CO,(g). Given that the partial pressure at
equilibrium in a vessel at 3000K are p, = 0.4atm,pCO2 = 0.6atmp02=0.2

atm

o Watch Video Solution

3. The equilibrium composition for the reaction is
PCl; + Cl, < PClg

0.20 0.10 0.40molL "
What will be the equilibrium concentration of PCl; on adding 0.10mol of

Cl, at the same temperature?

o Watch Video Solution



https://dl.doubtnut.com/l/_OAOXe9VEXntM
https://dl.doubtnut.com/l/_MtGfWwacAn02
https://dl.doubtnut.com/l/_ep7baP5CPtnQ

4. For the reaction

Cu(s) + 2Ag ® (aq) ~ Cu®*(aq) + 2Ag(s)

Fill in the blanks in the following table for the three solution at
equilibrium.

Solution [Cu2 * (aq)] [Ag ® (aq)] KL-!

molL "1 molL "1 molL "1
1. (a) 1.0x10°° 20x10®
2. 20x10°7  1.0x10"1 (b)
3. 20x10°% (¢ 2.0 x 101°

o Watch Video Solution

5.The value of K, for the reaction:

A(9) *+ By(g) < 2AB(g)

at 100 ° C is 49. If 1.0L flask containing one mole of A, is connected with a
2.0L flask containing one mole of B,, how many moles of AB will be

formed at 100 ° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_ceXdCejQqsaG
https://dl.doubtnut.com/l/_OQgXEvbCXb2K
https://dl.doubtnut.com/l/_m3q1CfDKYM9M

6. At 440 ° C, the equilibrium constant (K) for the following reaction is
49.5, H,(g) + I,(g) © 2HI(g). If 0.2 mol of H, and 0.2 mol of I, are placed
in a 10 - L vessel and permitted to react at this temperature, what will be

the concentration of each substance at equilibrium?

o Watch Video Solution

7. 0.15mol of CO taken in a 2.5L flask is maintained at 750K alongwith a
catalyst so that the following reaction can take place
CO(g) + 2H,(g) ©® CH;0H(g). Hydrogen is introduced unit the total
pressure of the system is 8.5 atm at equilibrium and 0.08 mol of
methanol is formed. Calculate

a.K, and K,

b. The final pressure if the same amount of CO and H, as brfore is used

but no catalyst so that the reaction does not take place.

o Watch Video Solution



https://dl.doubtnut.com/l/_m3q1CfDKYM9M
https://dl.doubtnut.com/l/_Zgu27n25bSj3

8. A vessel at 1000K contains carbon dioxide with a pressure of 0.5atm.
Some of the carbon dioxide is converted to carbon monoxide on addition
of graphite. Calculate the value of K, if total pressure at equilibrium is

0.8atm.

o Watch Video Solution

9. For the reaction, N,0,(g) ©® 2NO,(g), the concentration of an
equilibrium mixture at 298K s N2O4:4.50><10'2molL'1 and

NO, = 1.61 x 10 ~?molL - 1. What is the value of equilibrium constant?

o Watch Video Solution

10. For an equilibrium reaction, the rate constants for the forward and
the backward reaction are 2.38 x 10°# and 8.15 x 107>, respectively.

Calculate the equilibrium constant for the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_X6CmQfkKCDfr
https://dl.doubtnut.com/l/_OgOrnOecdnT2
https://dl.doubtnut.com/l/_XF77uoUNcDQ2

1.In a reaction between H, and I, at a certain temperature, the amounts
of H,, I, and HI at equilibrium were found to be 0.45 mol, 0.39 mol, and
3.0 mol respectively. Calculate the equilibrium constant for the reaction

at the given temperature.

° Watch Video Solution

12. At 700K, the equilibrium constant K, for the reaction

2503(9) « 250,(9) + Oy(9)
is 1.80 x 10 ~3kPa. What is the numerical value of K, in moles per litre for

this reaction at the same temperature?

o Watch Video Solution

13. Two moles of PCI; were heated to 327 °Cin a closed two-litre vessel,
and when equilibrium was achieved, PCl; was found to be 40 %
dissociated into PCl; and Cl,. Calculate the equilibrium constant K, and

K, for this reaction.


https://dl.doubtnut.com/l/_2kCgEvursGJj
https://dl.doubtnut.com/l/_p3d40zTCRRaI
https://dl.doubtnut.com/l/_h48ojNfgUulU

o Watch Video Solution

14. For the reaction,

Ny(g) + 3H,(g) © 2NH(g)

the partial pressure of N, and H, are 0.80 and 0.40 atmosphere,
respectively, at equilibrium. The total pressure of the system is 2.80 atm.

What is Kp for the above reaction?

o Watch Video Solution

15. The equilibrium constant at 278 K for

Cu(s) + 2Ag " (aq) & Cu®* (aq) + 2Ag(s)

is 2.0x10. At a particular moment , the concentration of
Cu®’* and Ag* ions are found to be
1.8x 1072 mol L-! and 3.0 x 109 mol L"!

respectively . Is the system in equilibrium at that moment?

o Watch Video Solution



https://dl.doubtnut.com/l/_h48ojNfgUulU
https://dl.doubtnut.com/l/_sTKEMyrHTj3w
https://dl.doubtnut.com/l/_i1GZ4qdJxcBU

16. AB, dissociates as
AB,(g) < AB(g) + B(g). If the initial pressure is 500 mm of Hg and the
total pressure at equilibrium is 700 mm of Hg. Calculate K, for the

reaction.

° Watch Video Solution

17. Under what pressure must an equimolar mixture of PCI; and CI, be
placed at 250°C in order to obtain PCl; at 1 atm?

(Kpfor dissociation of PCI 5 = 1.78).

o Watch Video Solution

18. XY, dissociates XY,(g) « XY(g) + Y(g9). When the initial pressure of
XY, is 600 mm Hg, the total equilibrium pressure is 800 mm Hg. Calculate
K for the reaction Assuming that the volume of the system remains

unchanged.


https://dl.doubtnut.com/l/_D8jFxzi0uLb8
https://dl.doubtnut.com/l/_k8dzRfdRiFv3
https://dl.doubtnut.com/l/_YScCtmmVWdRQ

A.50

B. 100

C. 200

D. 400

Answer: A

o Watch Video Solution

1
19. K, for the reaction SO,(g) + 502(9) - SO3(g) is 61 -7 at 60 C.

What is its unit? Calculate Kp for the reaction and write its unit. * *

° Watch Video Solution

20. 1 mol of H,, 2 mol of I, and 3 mol of HI were taken in a 1 - L flask. If
the value of K, for the equation H,(g) + I,(g) ® 2HI(g) is 50 at 440 ° C,

what will be the concentration of each specie at equilibrium?

r- Y l


https://dl.doubtnut.com/l/_YScCtmmVWdRQ
https://dl.doubtnut.com/l/_rb1PcocYSXfk
https://dl.doubtnut.com/l/_qxNjwWyKQzI9
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21. For CaCOs4(s) © CaO(s) + CO,(g), K is equal to

1
AK, =
|co, ]
B.K, = [CO, |
[Ca0][ CO, |
CK = ——
| caco, ]
[caco, ]
D.K,= ———
[Ca0][CO, |
Answer: B

o Watch Video Solution

22.For the reaction C(s) + CO,(g) ¢ 2CO(g), the partial pressure of CO,
and CO is 2.0 and 4.0 atm, respectively, at equilibrium. The Kp of the

reaction is


https://dl.doubtnut.com/l/_qxNjwWyKQzI9
https://dl.doubtnut.com/l/_vCzFQsyMd7xK
https://dl.doubtnut.com/l/_H19vgUIPbenv

A 0.5

B.5.0

C.30.0

D.8.0

Answer: D

° Watch Video Solution

23.1n a chemical equilibrium, K. = K, when

A. The number of molecules entering into a reaction is more than the
number of molecules produced.

B. The number of molecules entering into the reaction is equal to the
number of molecules produced.

C.the number of molecules entering into the reaction is less to the

number of moleculed produced.


https://dl.doubtnut.com/l/_H19vgUIPbenv
https://dl.doubtnut.com/l/_0WpDBR0Noy34

D. None of the above

Answer: B

o Watch Video Solution

24.1n a general reaction A + B < AB, which value of equilibrium constant
most favours the production of AB?

A.(a) 9.0 x 1073

B.(b)3.0x 1073

C.(c)9.0x 1077

D.(d) 9.0 x 10~12

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_0WpDBR0Noy34
https://dl.doubtnut.com/l/_axZ3kHfe9ALj

25. During thermal dissociation of a gas, the vapour density.

A. Remains the same
B. Increases
C. Decreases

D. Increases in some cases and decreases in others

Answer: C

o Watch Video Solution

26. The vapour density of fully dissociated NH ,CI would be

A. Less than half of the vapour density of pure NH,ClI
B. Double of the vapour density of pure NH,ClI
C. Half of the vapour density of pure NH ,CI

D. One-third of the vapour density of pure NH,ClI


https://dl.doubtnut.com/l/_MsaTxnwMbj1N
https://dl.doubtnut.com/l/_wUVzQxCivJEE

Answer: C

° Watch Video Solution

27.In the reversible reaction, 2HI(g) < H,(g) + I5(9), K, is

A. Greater than K,
B. Less than K,
C.Equalto K,

D. Zero

Answer: C

o Watch Video Solution

28. At 500K, the equilibrium  constant for  reaction

cis - C,H,Cl, ® transa - C,H,Cl, is 0.6. At the same temperature, the



https://dl.doubtnut.com/l/_wUVzQxCivJEE
https://dl.doubtnut.com/l/_1AJ9mP7KHzu2
https://dl.doubtnut.com/l/_wCdA30tBMDaP

equilibrium constant for the reaction trans - C,H,Cl, ¢ cis - C,H,Cl,

will be

A.1.67

B.1.65

C.1.06

D. 1.60

Answer: A::B::C

o Watch Video Solution

29. 2 mol of N, is mixed with 6 mol of H, in a closed vessel of one litre
capacity. If 50 % N, is converted into NH; at equilibrium, the value of K
for the reaction

N,(g) + 3H»(g) < 2NH;(9)

A.4/27

B.27/4


https://dl.doubtnut.com/l/_wCdA30tBMDaP
https://dl.doubtnut.com/l/_9m6aGhiZYJQb

C.2/27

D. 20

Answer: A::B::C

° Watch Video Solution

30. For the reaction

Hy(g) + COx(9) « CO(g) + H,0(g),

if the

initial

concentration

of

[H2]= [COz]and x moles /litres of hydrogen is consumed at

equilibrium , the correct expression opr is :

X2

1-x)?
(1+x)°
(1-x)°
1+ x2
2 +x)°

X2

A

1+ x2

Answer: A::B::C

(


https://dl.doubtnut.com/l/_9m6aGhiZYJQb
https://dl.doubtnut.com/l/_MOF8JAYdrPwX

l Y Watch Video Solution J

31. Partial pressure of O, in the reaction

2Ag,0(s) & 4Ag(s) + O,(g) is

Answer: A::B::C

o Watch Video Solution

32. Two moles of PCI; were heated to 327 °C in a closed two-litre vessel,
and when equilibrium was achieved, PCl; was found to be 40 %
dissociated into PCl3 and ClI,. Calculate the equilibrium constant K, and

K, for this reaction.


https://dl.doubtnut.com/l/_MOF8JAYdrPwX
https://dl.doubtnut.com/l/_Z1p4RibBPeCe
https://dl.doubtnut.com/l/_rTVmrdUtjNWK

A. 0.530

B. 0.266

C.0.130

D.0.170

Answer: B

o Watch Video Solution

33. For the reaction,
2NOy(g) « 2NO(g) + O,(9),
(K. = 18x 10-%au14"C)
(R = 0.0083kJ)/( mol K )

When Kp and K_are compared at 184 ° C it is found that

A Kp is greater than K

B. Kp is less than KC


https://dl.doubtnut.com/l/_rTVmrdUtjNWK
https://dl.doubtnut.com/l/_HfRJPCPmDPaP

D. None of the above

Answer: A

o Watch Video Solution

34.For a reaction NH,COONH, ) © 2NH3 4y + CO, ), the equilibrium
pressure is 3 atm. K, for the reaction will be

A4

B. 20

C.25

D. 15

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_HfRJPCPmDPaP
https://dl.doubtnut.com/l/_DzUGroiTJueJ

35. For the reaction A+ B & C + D, the initial concentrations of A and B

are equal. The equilibrium concentration of C is two times the

equilibrium concentration of A. The value of equilibrium constant is ...

Al

B.2

C.3

D.4

Answer: D

° Watch Video Solution

36. 15 mol of H, and 5.2 moles of I, are mixed and allowed to attain
eqilibrium at 500 ° C At equilibrium, the concentration of Hl is founf to be

10 mol. The equilibrium constant for the formation of Hl is.

A. 50


https://dl.doubtnut.com/l/_Z11gdiEplyqm
https://dl.doubtnut.com/l/_3V2Tg3lqr0ZY

B. 25

C. 200

D. 15

Answer: A

o Watch Video Solution

37. For the reaction: 2NOCI(g) < 2NO(g) + Cl,(g), K. at 427°C is
3 x 10 Lmol 1. The value opr is

A.7.5

B.2.5x10°°

C.2.0x10"4

D.1.72 x 104

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3V2Tg3lqr0ZY
https://dl.doubtnut.com/l/_CL2sgJzJ7aqj

38. For the reaction
CuS0,.5H,0(s) < CuSO,.3H,0(s) + 2H,0(g)

Which one is the correct representation?

_ 2
C.K, = K(RT)

D. All are correct

Answer: D

o Watch Video Solution

39. Which one is the correct representation for the reaction

250,(g) + O,(g) © 2504(9)


https://dl.doubtnut.com/l/_CL2sgJzJ7aqj
https://dl.doubtnut.com/l/_184bCOcwcSrT
https://dl.doubtnut.com/l/_1RdCLPrGQVCU

o |

A.sz -

[Psoz]z [Poz]

~ [s0.][0.]
[n503]2

oo o]

D. All the above

C.K,A =

P -1
p Total mole

Answer: D

° Watch Video Solution

40. For the reactions,

KP
CO(g) + Cl5(g) & COCl,(g), the I is equal to

Cc

A.1/RT

B. Rt


https://dl.doubtnut.com/l/_1RdCLPrGQVCU
https://dl.doubtnut.com/l/_IcN93OBVn5FV

C.VRT

D. (RT)?

Answer: A

o Watch Video Solution

41. The equilibrium constant for the reacction N,(g) + O,(g) ¢ 2NO(g) at

temperature (T) 4x10"* The value of K, for the reaction

1 1
NO(g) & ENz(g) + E02(g)atthesametemperature?(1)/(2)F_(2)(g)hArrF(g)‘

A. 25 x 102
B. 50
C.4x10°4

D. 10.00

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IcN93OBVn5FV
https://dl.doubtnut.com/l/_vfhod6Esr90x

42, Kp/KC for the reaction

1
CO(g) + 504(g) = COg) is

A.RT

B.(RT)"/2

1

(RT)?
o
TR

C.

Answer: D

o Watch Video Solution

43.The unit of equilibrium constant K_ for the reaction A + B < C would

be

A.mol 1L

B. molL "1


https://dl.doubtnut.com/l/_vfhod6Esr90x
https://dl.doubtnut.com/l/_AC25FTq3nrHg
https://dl.doubtnut.com/l/_5lfeqvMo1nHW

C. molL

D. No unit

Answer: A

o Watch Video Solution

44. For which of the following reaction does the equilibrium constant

depend on the units of concentration?
1 1
A.NO(g) = SN5(g) + 50,(9)
B. C,H-OH(l) + CH3;COOH(l) < CH;COOC,H(I) + H,O(I)

C. 2HI(g) « Hy(g) + I,(g)

D. COCly(g) & CO(g) + Cly(g)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5lfeqvMo1nHW
https://dl.doubtnut.com/l/_6EIJIFVdZobS
https://dl.doubtnut.com/l/_IZwQeZ6Hrj0n

45.To the system,
LaCl5(s) + H,0(g) « LaCIO(s) + 2HCL(g) - Heat already at equilibrium,
more water vapour is added without altering temperature or volume of
the system. When equilibrium is re-established, the pressure of water
vapour is doubled. The pressure of HCI present in the system increases
by a factor of

A2

B.21/2

C.21/3

D. 22

Answer: B

o Watch Video Solution

46. For the reaction, A(g) + 2B(g) « 2C(g), the rate constant for forward

and the reverse reactions are 1 x 10°% and 2.5 x 10°2 respectively. The


https://dl.doubtnut.com/l/_IZwQeZ6Hrj0n
https://dl.doubtnut.com/l/_eHBLSX1OpxPO

value of equilibrium constant, K for the reaction would be

A2 x 104

B.3 x 1072

C.4x10°3

D. 3 x 102

Answer: C

o Watch Video Solution

47.The equilibrium constant for the reaction

Ax(9) + By(g) « 2AB(g)
is 20 at 500K. The equilibrium constant for the reaction
2AB(g) < A5(g) + B,(g) would be

A .20

B.0.5

C.0.05


https://dl.doubtnut.com/l/_eHBLSX1OpxPO
https://dl.doubtnut.com/l/_hEBwUbeDyEOi

D. 10

Answer: C

o Watch Video Solution

48. For the reaction
e @ =) ° . -19 ®
Ag(CN), & Ag™ +2CN°,the K_ at 25°Cis 4 x 107 Calculate [Ag ]

in solution which was originally 0.1M in KCN and 0.03M in AgNO .

° Watch Video Solution

49. At a certain temperature, the equilibrium constant (Kc) is 16 for the
reaction:

SO,(9) + NOy(g) « SO5(g) + NO(g)

If we take one mole of each of the four gases in one litre container then

what will be the equilibrium concentration of NO and NO,?

A. 1.6molL "1


https://dl.doubtnut.com/l/_hEBwUbeDyEOi
https://dl.doubtnut.com/l/_Z1xe5wqN6O4k
https://dl.doubtnut.com/l/_LqM9sXxVEqKr

B. 0.8molL "1

C.0.4molL "1

D. 0.6molL "}

Answer: C

o Watch Video Solution

50. HI was heated in a sealed tube at 400 ° C till the equilibrium was
reached. Hl was found to be 22 % decomposed. The equilibrium constant
for dissociation is

A.1.99

B.0.0199

C.0.0796

D. 0.282

Answer: B



https://dl.doubtnut.com/l/_LqM9sXxVEqKr
https://dl.doubtnut.com/l/_uKQ9fPyLSflz

l o Watch Video Solution J

51. For the equilibrium AB(g) < A(g) + B(g) at a given temperature, the
pressure at which one-third of AB is dissociated is numerically equal to

A. 8 times Kp

B. 16 times K,

C. 4 times Kp

D.9 times Kp

Answer: A

o Watch Video Solution

52. For a reversible reaction, if the concentration of the reactants are

doubled, then the equilibrium constant will

A.change to 1/4K


https://dl.doubtnut.com/l/_uKQ9fPyLSflz
https://dl.doubtnut.com/l/_18k0rDZ2rA04
https://dl.doubtnut.com/l/_MEI815I2ACag

B. change to 1/2K

C.change to 2K

D. remain the same

Answer: D

o Watch Video Solution

53. For the equilibrium

AB(g) @ A(g) + B(9),

K, is equal to four times the total pressure. Calculate the number of

moles of A formed.

A.0.45
B.0.30
C.0.60

D. 0.90


https://dl.doubtnut.com/l/_MEI815I2ACag
https://dl.doubtnut.com/l/_16sTFTeaFHJD

Answer: D

o Watch Video Solution

Ex 7.2

1. 1.5mol of PCI; are heated at constant temperature in a closed vessel of
4L capacity. At the equilibrium point, PCI is 35 % dissociated into PCl,

and Cl,. Calculate the equilibrium constant.

o Watch Video Solution

2. Calculate the degree of dissociation of HI at 450 ° C if the equilibrium

constant for the dissociation reaction is 0.263.

o Watch Video Solution



https://dl.doubtnut.com/l/_16sTFTeaFHJD
https://dl.doubtnut.com/l/_j3UkCRHNGxXj
https://dl.doubtnut.com/l/_nmG7DKT983tj

3. Calculate the percent dissociation of H,S(g) if 0.1mol of H,S is kept in
0.4L vessel at 1000K. For the reaction:

2H,S(g) < 2H,(g) *+ S(9)

The value ofKC is1.0x 1076

° Watch Video Solution

4. One mole of H, two moles of I, and three moles of HI are injected in
one litre flask. What will be the concentration of H,,I, and HI at

equilibrium at 500 ° C. K, for reaction H, + I, & 2HI is 45.9.

o Watch Video Solution

5. At 700K, hydrogen and bromine react to form hydrogen bromine. The
value of equilibrium constant for this reaction is 5 x 108. Calculate the
amount of the H,, Br, and HBr at equilibrium if a mixture of 0.6mol of H,

and 0.2mol of Br, is heated to 700K.

[ o WAr_ o _ L vl e~ ]


https://dl.doubtnut.com/l/_L9COe29wKppD
https://dl.doubtnut.com/l/_17TPuJXJEIYz
https://dl.doubtnut.com/l/_ruLYbBG1RPe8

L Vvvallll viUCO o0IULIVII )

6. At some temperature and under a pressure of 4 atm, PCl; is 10 %
dissociated. Calculated the pressure at which PCIl; will be 20%

dissociated temperature remaining same.

o Watch Video Solution

7.20 % N,0, molecules are dissociated in a sample of gas at 27 ° C and

760 torr. Calculate the density of the equilibrium mixture.

o Watch Video Solution

8. 0.1mol of PCl; is vaporised in a litre vessel at 260 ° C. Calculate the
concentration of Cl, at equilibrium, if the equilibrium constant for the

dissociation of PCI; is 0.0414.

o Watch Video Solution



https://dl.doubtnut.com/l/_ruLYbBG1RPe8
https://dl.doubtnut.com/l/_tdiGzV3L0hcK
https://dl.doubtnut.com/l/_bdIcK3smFovH
https://dl.doubtnut.com/l/_Ake7nl5degJG
https://dl.doubtnut.com/l/_9ZtG13r5iQ9g

9. The equilibrium constant for the reaction
CH,COOH + C,H:OH & CH,;COOC,H; + H,O
is 4.0 at 25 ° C. Calculate the weight of ethyl acetate that will be obtained

when 120g of acetic acid are reacted with 92g of alcohol.

o Watch Video Solution

10. The vapour density of PCI; at 43K is is found to be 70.2. Find the

degree of dissociation of PCI; at this temperature.

o Watch Video Solution

11. For the equilibrium AB(g) < A(g) + B(g). K, is equal to four times the
total pressure. Calculate the number moles of A formed if one mol of AB

is taken initially.

° Watch Video Solution



https://dl.doubtnut.com/l/_9ZtG13r5iQ9g
https://dl.doubtnut.com/l/_qgjE9pxn5FEO
https://dl.doubtnut.com/l/_ldWDLmG9Ao7C
https://dl.doubtnut.com/l/_JrwUCjfDH7eP

12. The vapoour density of a mixture containing NO, and N,O, is 38.3 at
300 K. the number of moles of NO, in 100 g of the mixture is

approximately

o Watch Video Solution

13. NH; is heated at 15 atm, from 25°C to 347 ° C assuming volume
constant. The new pressure becomes 50 atm at equilibrium of the
reaction 2NH; ¢ N, +3H,. Calculate % moles of NH; actually

decomposed.

o Watch Video Solution

14.The pressure of iodine gas at 1273K is found to be 0.112 atm whereas
the expected pressure is 0.074 atm. The increased pressure is due to

dissociation I, < 2I. Calculate K ,.

o Watch Video Solution



https://dl.doubtnut.com/l/_JrwUCjfDH7eP
https://dl.doubtnut.com/l/_bFMk0nkyirta
https://dl.doubtnut.com/l/_rpJSk4GIRzRM
https://dl.doubtnut.com/l/_wiVHXMgDbLcm

15. K for N,0,(g) © 2NO,(g) is 0.00466 at 298K. If a 1L container initially
contained 0.8 mol of N,O,, what would be the concentrations of N,0,
and NO, at equilibrium? Also calculate the equilibrium concentration of

N,0, and NO, if the volume is halved at the same temperature.

° Watch Video Solution

16. At a certain temperature , Kp for dissociation of solid CaCO; is
4x10°2 atm and for the reaction, C(s)+ CO, & 2CO is 2.0 atm,
respectively. Calculate the pressure of CO at this temperature when solid

C, CaO, CaCO are mixed and allowed to attain equilibrium.

o Watch Video Solution

17. Given below are the values of AH® and AS® for the reaction given

below at 27 ° C.

1
SOZ(g) + 502(9) - 503(9)


https://dl.doubtnut.com/l/_wiVHXMgDbLcm
https://dl.doubtnut.com/l/_jwi3MPdGWJy5
https://dl.doubtnut.com/l/_t5MvE18gWelI

AH® = -98.32kJmol 1, AS® = -95Jmol !

Find Kp for the reaction

o Watch Video Solution

18. The yield of product in the reaction,

Ay(9) + 2B(g) & C(g) + QKJ

would be higher at:

A. Low temperature and high pressure

B. High temperature and high pressure

C. Low temperature and low pressure

D. High temperature and low pressure

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_t5MvE18gWelI
https://dl.doubtnut.com/l/_5JC3HvsYYKL4

19. Manufacture of ammonia from the elements is represented by
N5(g) + 3H,(g) © 2NH,(g) + 22.4kcal
The maximum yield of ammonia will be obtained when the process is
made to take place
A. At low pressure and high temperature
B. At low pressure and low temperature

C. At high pressure and high temperature

D. At high pressure and low temperature

Answer: D

o Watch Video Solution

20. The reaction 250, + O, & 250, + Heat, will be favoured by

A. Low temperature and low pressure

B. High temperature and low pressure


https://dl.doubtnut.com/l/_xfXV1U8g1qu6
https://dl.doubtnut.com/l/_N4Y7HHNy3InB

C. High temperature and high pressure

D. Low temperature and high pressure

Answer: D

o Watch Video Solution

21.In which of the following equilibrium ,change in volume of the system

does not alter the number of moles:

A.N,(g) + O5(g) © 2NO(g)

B. PCl4(g) « PCl5(g) + Cl,(9)

C. Ny(g) + 3H,(g) « 2NH;(g)

D.S0O,Cly(g) « SOy(g) + Cly(g)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_N4Y7HHNy3InB
https://dl.doubtnut.com/l/_nKbDMJZI2nDE
https://dl.doubtnut.com/l/_txLn8n6TVrAb

22.In the dissociation of 2HI & H, + I,, the degree of dissociation will be

affected by

A. Increase of temperature
B. Addition of an inert gas
C. Addition of H, and I,

D. Increase of pressure

Answer: A

° Watch Video Solution

23.1In line kilns, the following reaction,
CaCO5(s) « CaO(s) + CO,(9)
proceeds to completion because of

A. High temperature

B. CO, escapes


https://dl.doubtnut.com/l/_txLn8n6TVrAb
https://dl.doubtnut.com/l/_YQ71ZQD42LhM

C. Low temperature and low pressure

D. molecular mass of CaO is less than that of CaCO,

Answer: B

o Watch Video Solution

24. Which among the following reactions will be favoured at low

pressure?

A. H,(g) + I,(g) < 2HI(g)

B. N,(g) + 3H,(g) ¢ 2NH,(g)

C. PCl5(g) « PCly(g) + Cly(9)

D. N5(g) + O,(g) & 2NO(g)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YQ71ZQD42LhM
https://dl.doubtnut.com/l/_IIccAlej4Z6B
https://dl.doubtnut.com/l/_eTjn7coCumcJ

25. If E; and E,. are the activation energies of forward and backward

reactions and the reaction is known to be exothermic, then

AE;>E,
B.E,<E,
CEf: Er

D. No relation can be given between Efand E,

Answer: B

° Watch Video Solution

26.K, for a reaction at 25 ° C is 10 atm. The activation energy for forward
and reverse reactions are 12 and 20kJmol ! respectively. The K, for the
reaction at 40 ° C will be:

A. 433 x 10" 1M

B.3.4 x 10 2M


https://dl.doubtnut.com/l/_eTjn7coCumcJ
https://dl.doubtnut.com/l/_GcsKvd5dzhr5

C.3.4x10" M

D.4.33 x 10 2M

Answer: C

° Watch Video Solution

27.The concentration of a pure solid or liquid phase is not include in the
expression of equilibrium constant because :
A. Solid and liquid concentrations are independent of their quantities
B. Solid and liquid react slowly
C. Solid and liquids at equilibrium do not interact with gaseous phase
D. The molecules of solids and liquid cannot migrate to the gaseous

phase

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GcsKvd5dzhr5
https://dl.doubtnut.com/l/_C2JDePJVDQzx

28. For an equilibrium reaction involving gases, the forward reaction is
first order while the reverse reaction is second order. The unit of K, for
forward equilibrium is

A.atm

B. atm?

C.atm™!

D. atm "2

Answer: A

o Watch Video Solution

29. For the reaction, PCl;(g) + Cl,(g) © PCl;(g), the position of

equilibrium can be shifted to the right by:

A. Doubling the volume


https://dl.doubtnut.com/l/_C2JDePJVDQzx
https://dl.doubtnut.com/l/_2W0AZT1dpa69
https://dl.doubtnut.com/l/_wFRBgXzZoFQQ

B. Increasing the temperature
C. Addition of equimolar quantities of PCl; and PCl

D. Addition of Cl, at constant volume

Answer: D

o Watch Video Solution

30. What are the favourable conditions for the synthesis of ammonia.

A. High temperature and high pressure
B. Low temperature and low pressure
C. High temperature and low pressure

D. Low temperature and high pressure

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wFRBgXzZoFQQ
https://dl.doubtnut.com/l/_4kk48tb0tp5B
https://dl.doubtnut.com/l/_6xUTKavKEfod

31. Which of the following change will shift the reaction in forward
direction?
I,(g) « 2I(g), AH® = + 150kJ

A. Increase in total pressure

B. Increase in temperature

C. Increse in concentration of I

D. Decrease in concentration of I

Answer: B

o Watch Video Solution

32. In a vessel containing SO,, SO, and O, at equilibrium, some helium
gas is introduced so that total pressure increases while temperature and
volume and volume remain the same. According to Le Chatelier's

principle, the dissociation of SO5:


https://dl.doubtnut.com/l/_6xUTKavKEfod
https://dl.doubtnut.com/l/_BseBloBOqeVg

A. Increases

B. Decreases

C. Remains unaltered

D. Changes unpredictably

Answer: C

o Watch Video Solution

33. Vapour density of the equilibrium mixture of NO, and N,O, is found
to be 40 for the equilibrium
N,O, & 2NO,
Calculate
A. abnormal molecular weight
B. degree of dissociation

C. percentage of NO, in the mixture

D.N/A



https://dl.doubtnut.com/l/_BseBloBOqeVg
https://dl.doubtnut.com/l/_43IJbopRAiuV

Answer: B

° Watch Video Solution

34. Calculate the pressure of CO, gas at 700K in the heterogenous
equilibrium reaction CaCO4(s) © CaO(s) + CO,(g), if AG® for this

reaction is 130.2kJmol 1.

° Watch Video Solution

35. The equilibrium constant sz and sz for the reactions A < 2B and
P & Q + R, respectively, are in the ratio of 2:3. If the degree of
dissociation of A and P are equal, the ratio of the total pressure at
equilibrium is,

A.1:36

B.1:1

C.1:3


https://dl.doubtnut.com/l/_43IJbopRAiuV
https://dl.doubtnut.com/l/_eJ6WBdfz2lWJ
https://dl.doubtnut.com/l/_5iFFjNKjhyw1

D.1:9

Answer: A::C

o Watch Video Solution

36. For I,(g) « 2I(g), K, = 1.79 x 107'%. The partial pressure of I, = 1.0
atm and I=0.5x10"5 atm after 50 min . Comment on the status of

equilibrium process.

o Watch Video Solution

37. Calculate the volume percent of chlorine gas at equilibrium in the
dissociation of PCl(g) under a total pressure of 1.5 atm. The K, for its

dissociation = 0.3.

o Watch Video Solution



https://dl.doubtnut.com/l/_5iFFjNKjhyw1
https://dl.doubtnut.com/l/_c9PJn9PW2vz5
https://dl.doubtnut.com/l/_EFhUtmMltKt8

38. N,O, © 2NO,, K = 4. This reversible reaction is studied graphically
as shown in the figure. Select the correct statement out of I, IT and III.

| : Reaction quotient has maximum value at point A

I : Reaction proceeds left to right at a point when
[¥,0,] = [vO,] = 01M

Ill: K = Q when point D or F is reached:

Concentration — --

ALl

B.II, Il

c.1


https://dl.doubtnut.com/l/_snak8j6FMRYP

D. 1, 11, 1

Answer: B

o Watch Video Solution

39. The equilibrium:

P4(g) + 6CIy(g) < 4PCl5(g)

is attained by mixing equal moles of P, and CI, in an evacuated vessel.
Then at equilibrium:

A [cL] > [Paly]

5. [c1,] > [P.]

c.[p,] > [ct]

D. [Pciy ] > [P,]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_snak8j6FMRYP
https://dl.doubtnut.com/l/_tCtqyW1oJIsN

40.N,0,(g) is dissociated to an extent of 20 % at equilibrium pressure of

1.0 atm and 57 ° C. Find the percentage of N,O, at 0.2 atm and 57 ° C.

o Watch Video Solution

Exercises (Subjective)

1. The equilibrium pressure of

NH /CN(s) < NHx(g) + HCN(g) is 2.98 atm. Calculate K,

o Watch Video Solution

2. To 500mL of 0.150MAgNO; solution were added 500mL of 1.09MFe?*
solution and the reaction is allowed to reach an equilibrium at 25 °C

Ag ®(aq) + Fe** (aq) & Fe*" (aq) + Ag(s)

For 25 mL of the solution, 30mL of 0.0832MKMnO, was required for

oxidation. Calculate the equilibrium constant for the the reaction 25 ° C.

s |


https://dl.doubtnut.com/l/_Ytfu7IwIW7g6
https://dl.doubtnut.com/l/_PXVhx5kFpc70
https://dl.doubtnut.com/l/_ffRSqrAx8jJz

[ @ \Watch Video Solution J

3. For the equilibrium

LiCl.3NH,(s) ¢ LiCL. NH(s) + 2NH(g),

K, = 9atm? at 37 ° C. A5 litre vesssell contains 0.1 mole of LiCl. NH5; How
many moles iof NH; should be added to the flask at this temperature to
derive the bckward reaction for completionn ?

Use: R = 0.082atm - L/molK

° Watch Video Solution

4.The equilibrium constant of the reaction,
503(g) « SO,(g) +1/20,(9)
is 0.15 at 900K. Calculate the equilibrium constant for

250,(g) + Oy(g) « 2505(9)

o Watch Video Solution



https://dl.doubtnut.com/l/_ffRSqrAx8jJz
https://dl.doubtnut.com/l/_F69i7EnWJDGp
https://dl.doubtnut.com/l/_PGWc7O2rTKzB

5.K, for the reaction N, +3H, < 2NH, is 0.5mol “2L? at 400K. Find Kp.

Given R = 0.082L - atm K " 'mol !

o Watch Video Solution

6. The equilibrium constant K, for A(g) ¢ B(g) is 1.1. Which gas has a

molar concentration greater than 1.

o Watch Video Solution

7. In an equilibrium A+B & C+ D, A and B are mixed in vesel at
temperature T. The initial concentration of A was twice the initial
concentration of B. After the equilibrium has reaches, concentration of C

was thrice the equilibrium concentration of B. Calculate K...

A. (a) 1

B. (b) 2


https://dl.doubtnut.com/l/_8k4P69gVFXQL
https://dl.doubtnut.com/l/_1WkMuRrVVZZg
https://dl.doubtnut.com/l/_cHmOYnMntQxI

Answer: A::C

o Watch Video Solution

8. For a gaseous phase reaction A + 2B & AB,, K. = 0.3475L%mole 2 at
200 ° C. When 2 moles of B are mixed with one "mole" of A, what total

pressure is required to convert 60 % of Ain AB,?

o Watch Video Solution

9. For a reaction 2HI & H, + I,, at equilibrium 7.8g, 203.2g, and 1638.4g

of H,, I,, and HI, respectively were found. Calculate K .

o Watch Video Solution



https://dl.doubtnut.com/l/_cHmOYnMntQxI
https://dl.doubtnut.com/l/_7I3ScKQNUYL5
https://dl.doubtnut.com/l/_N3jJJE4GSP17

10. 25 moles of H, and 18 moles of I, vapour were heated in a sealed tube
at 445°C when at equilibrium 30.8 moles of HI were formed. Calculate the

degree of dissociation of pure HI at the given temperature,

o Watch Video Solution

1. In the dissociation of HI, 20 % of HI is dissociated at equilibrium.
Calculate K, for

HI(g) < 1/2H,(g) + 1/2I(9)

o Watch Video Solution

12. The value of K, for dissociation of 2HI « H, + I is 1.84 x 1072 If the
equilibrium concentration of H, is 0.4789 mol L°1, calculate the

concentration of HI at equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_PQQD7h1msGcS
https://dl.doubtnut.com/l/_GMN37u4Qi1hs
https://dl.doubtnut.com/l/_2VTQ7PGu1UE6
https://dl.doubtnut.com/l/_HMKYniOnZ7Vj

13. 0.96g of HI were, heated to attain equilibrium 2HI & H, + I,. The
reaction mixture on titration requires 15.7mL of N/10 hypo solution.

Calculate the degree of dissociation of HI.

° Watch Video Solution

14. An equilibrium mixture

CO(g) + HyO(g) < COy(9) + Hy(9)

present in a vessel of one litre capacity at 815 ° C was found by analysis
to contain 0.4 mol of CO, 0.3 mol of H,0, 0.2 mol of CO, and 0.6 mol of
H,.

a. Calculate K,

b. If it is derived to increase the concentration of CO to 0.6 mol by adding
CO, to the vessel, how many moles must be addes into equilibrium

mixture at constant temperature in order to get this change?

o Watch Video Solution



https://dl.doubtnut.com/l/_HMKYniOnZ7Vj
https://dl.doubtnut.com/l/_4gfcUYf2axFl

15. A mixture of one mole of CO, and "mole" of H, attains equilibrium at
a temperature of 250 ° C and a total pressure of 0.1 atm for the change
CO,(g) + Hy(g) & CO(g) + H,0O(g). Calculate K, if the analysis of final

reaction mixture shows 0.16 volume percent of CO.

° Watch Video Solution

16. At a certain temperature, the equilibrium constant (KC) is 16 for the
reaction:

SO,(g) + NO,(g) < SO3(g) + NO(9)

If we take one mole of each of the four gases in one litre container then

what will be the equilibrium concentration of NO and NO,?

° Watch Video Solution

17. The equilibrium mixture for
250,(g) + 05(9) = 2503(9)

present in 1L vessel at 600 °C contains 0.50,0.12, and 5.0 moles of


https://dl.doubtnut.com/l/_TXZH6jUG7kF0
https://dl.doubtnut.com/l/_wwEQrIoKMH8Y
https://dl.doubtnut.com/l/_59Z6pI4PfJBV

S0,, 0,, and SO, respectively.
a. Calculate K, for the given change at 600 ° C.

b. Also calculate Kp.

o Watch Video Solution

18. At 273 K and 1atm , 10 litre of N,O, decompose to NO, decompoes to
NO, according to equation

N,04(9) © 2NO , (G)

What is degree of dissociation (a) when the original volume is 25% less

then that os existing volume?

o Watch Video Solution

19. At 340K and 1 atm pressure, N,O, is 66 % into NO,. What volume of

10gN,0, occupy under these conditions?

o Watch Video Solution



https://dl.doubtnut.com/l/_59Z6pI4PfJBV
https://dl.doubtnut.com/l/_qXGjwO03h41L
https://dl.doubtnut.com/l/_JIgV1RrY2jWI
https://dl.doubtnut.com/l/_aVioZSyXZyVk

20. How much PCI5 must be added to a one litre vessel at 250 ° C in order
to obtain a 35 concentration of 0.1 mol of Clz? K, for PCI; & PCl5 + Cl,

is 0.0414molL "}

° Watch Video Solution

21. The degree of dissociation of PCI; at 1 atm pressure is 0.2. Calculate

the pressure at which PCI; is dissociated to 50 % ?

° Watch Video Solution

22. At 473K, partially dissociated vapours of PCI; are 62 times as heavy as

H,. Calculate the degree of dissociation of PClI-.

o Watch Video Solution

23.In a mixture of N, and H, in the ratio 1:3 at 30 atm and 300 ° C, the

% of NHj at equilibrium is 17.8. Calculate K, for N, + 3H, ¢ 2NH3,.


https://dl.doubtnut.com/l/_aVioZSyXZyVk
https://dl.doubtnut.com/l/_vj55ZQnVivzO
https://dl.doubtnut.com/l/_lZTTTfIhdZnT
https://dl.doubtnut.com/l/_NQoNiGzGsTFp

o Watch Video Solution

24. A reaction carried out by 1 mol of N, and 3 mol of H, shows at
equilibrium the mole fraction of NH; as 0.012 at 500 °C and 10 atm
pressure. Calculate K, Also report the pressure at which "mole" % of

NHj in equilibrium mixture is increased to 10.4.

° Watch Video Solution

25. The  equilibrium constant K, for  the reaction
N5(g) + 3H,(g) © 2NH,5(g) is 1.6 x 10"% at 400°C. What will be the

equilibrium constant at 500 ° C if the heat of reaction in this temperature

range is -25.14 kcal?

o Watch Video Solution



https://dl.doubtnut.com/l/_NQoNiGzGsTFp
https://dl.doubtnut.com/l/_RL1kupto1pMv
https://dl.doubtnut.com/l/_OQmPiPaFhMBP

26. What concentration of CO, be in equilibrium with 2.5 x 10~2molL ! of
CO at 100 ° C for the reaction:

FeO(s) + CO(g) « Fe(s) + CO,(g), K, = 5.0

o Watch Video Solution

27. Calculate K, for the reaction:
2H,(g) + S,(g) « 2H,S(9)
if 1.58 mol H,S, 1.27 mol H, and 2.78 x 10-% mol of S, are in equilibrium

in a flask of capacity 180L at 750 ° C.

° Watch Video Solution

28. For NH/HS(s) & NH3(g) + H,5(g), the observed, pressure for reaction
mixture in equilibrium is 1.12 atm at 106 ° C. What is the value of K, for

the reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_CnaUOJHWZUBH
https://dl.doubtnut.com/l/_Yrk2tixAaB5D
https://dl.doubtnut.com/l/_lKejmHXGsxFH

29. If 50% of CO, converts to CO at the following equilibrium:

1 1
EC(S) + ECOz(g)  CO(9)

and the equilibrium pressure is 12 atm. Calculate Kp.

o Watch Video Solution

30. For A+ B & C, the equilibrium concentration of A and B at a
temperature are 15molL"'. When volume is doubled the reaction has
equilibrium concentration of A as 10molL "%, calculate

a.K

Cc

o Watch Video Solution

31. Two solid compounds A and B dissociate into gaseous products at
20°Cas

a.A(s) ® A'(s) + H,S(9)

b. B(s) & B'(g) + H,S(g)

At 20 ° C pressure over excess solid A is 50 mm and that over excess solid


https://dl.doubtnut.com/l/_grw1CDPC1bhp
https://dl.doubtnut.com/l/_KI1LH71Szw7c
https://dl.doubtnut.com/l/_oxOSky0wq4Lv

B is 68 mm. Find:

a. The dissociation constant of Aand B

b. Relative number of moles of A and B' in the vapour phase over a
mixture of the solids A and B.

c. Show that the total pressure of gas over the solid mixture would be

84.4 mm.

° Watch Video Solution

32. Consider the heterogeneous equilibrium

CaCO3 & CaO(s) + COy(s), K, = 4 x 10%atm...(i)

C(s) + CO,(g) « 2CO(g), K'p = 2atm...(ii)

Calculate the partial pressure of CO(g) when CaCO5 and C are mixed and
allowed to attain equilibrium at the temperature for which the above two

equilibria have been studied.

° Watch Video Solution



https://dl.doubtnut.com/l/_oxOSky0wq4Lv
https://dl.doubtnut.com/l/_sJWhPkxObyDT

33. Would 1 % CO, in air be sufficient to prevent any loss in weight when
M,CO; is heated at 120 ° C?

M,CO5(g) @ M,0(s) + CO,(9)

K, =0.0095 atm at 120 °C. How long would the partial pressure of CO,

have to be to promote this reaction at 120 ° C?

° Watch Video Solution

34. Under what pressure conditions CuSO ,.5H,0 be efforescent at 25 ° C.
How good a drying agent is CuSO,.3H,0 at the same temperature? Given
CuS0,,.5H,0(s) © CuSO,,.3H,0(s) + 2H,0(v)

K, = 1.086 x 10~%atm? at 35 ° C. Vapoure pressure of water at 25°C is

23.8mm of Hg.

° Watch Video Solution

35. For the reaction, SnO,(s) + 2H,(g) « Sn(l) + 2H,0(g) the equilibrium

mixture of steam and hydrogen contained 45 % and 24 % H, at 900K and


https://dl.doubtnut.com/l/_k1LWWhBtew1X
https://dl.doubtnut.com/l/_wp9RsZ6LU2TC
https://dl.doubtnut.com/l/_AtTS4udwnoHw

1100K respectively. Calculate K, at both the temperature.

o Watch Video Solution

36. For the reaction:

2Fe™* (aq) + (Hg )**(aq) & 2Fe** (aq)

K, =9.14 x 10-% at 25°C. If the initial concentration of the ions are
Fe3* = 0.5M, (ng)2+ = 0.5M, Fe®* = 0.03M and Hg* = 0.03M, what

will be the concentration of ions at equilibrium.

o Watch Video Solution

37.0.1 mol each of ethyl alcohol and acetic acid are allowed to react and
at equilibrium, the acid was exactly neutralised by 100mL of 0.85NNaOH.

If no hydrolysis of ester is supposed to have undergo, find K.

o Watch Video Solution



https://dl.doubtnut.com/l/_AtTS4udwnoHw
https://dl.doubtnut.com/l/_j0z04Gda6CCo
https://dl.doubtnut.com/l/_YhVGGzzZsvA7

38. At 450°C the equilibrium constant K, for the reaction
N, + 3H, © 2NH, was found to be 1.6 x 107> at a pressure of 200 atm. If
N, and H, are taken in 1:3 ratio. What is % of NH; formed at this

temperature?

o Watch Video Solution

39. K, for the reaction N, + 3H, ¢ 2NH; at 400 °C is 1.64 x 10 *atm ™.

Find K..

o Watch Video Solution

40. Equilibrium constant K, for
H,S(g) « 2H,(g) + S»(9)
is 0.0118 atm at 1065 °C and heat of dissociation is 42.4 Kcal. Find

equilibrium constant at 1132 ° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_PsyhEUqqXyPX
https://dl.doubtnut.com/l/_8fRwivYet525
https://dl.doubtnut.com/l/_WRI2xrMBCG0z

41.K, for 3/2H, + 1/2N, < NHj are 0.0266 and 0.0129atm -1, respectively,

at 350 ° C and 400 ° C. Calculate the heat of formation of NHj.

o Watch Video Solution

42.1n a reaction at equilibrium, X moles of the reactant A decomposes to
give 1 mole each of C and D. It has been found that the fraction of A
decomposed at equilibrium is independent of initial concentration of A.

Calculate X.

o Watch Video Solution

43.For the reaction A+ B « 3. C at 25 ° C, a 3L vessel contains 1, 2, and 4
moles of A, B and C respectively. Predict the direction of reaction if:

a. K for the reaction is 10.

b. K for the reaction is 15.

c. K, for the reaction is 10.66

[ o WAL _ L vl e~ ..t ]


https://dl.doubtnut.com/l/_Xa9jZHxOFcOx
https://dl.doubtnut.com/l/_rRlL4PaoMUbr
https://dl.doubtnut.com/l/_n5Ty65fYWmKw

L Vvvallll viUCO o0IuULIVIl )

44. An equilibrium mixture at 300K contains N,O, and NO, at 0.28 and
1.1atm, respectively. If the volume of container is doubles, calculate the

new equilibrium pressure of two gases.

° Watch Video Solution

45.NO and Br, at initial pressures of 98.4 and 41.3 torr respectively were
allowed react at 300K. At equilibrium the total pressure was 110.5 torr.
Calculate the value of equilibrium constant, K, and the standard free
energy change at 300K for the reaction:

2NO(g) + Br,(g) © 2NOBr(g)

° Watch Video Solution

46. In the reaction equilibrium

N,0, © 2NO(g)


https://dl.doubtnut.com/l/_n5Ty65fYWmKw
https://dl.doubtnut.com/l/_lBsv8ReG51pD
https://dl.doubtnut.com/l/_oCIHcHq2rakQ
https://dl.doubtnut.com/l/_C9jVAFMxxNBT

When 5 mol of each is taken and the temperature is kept at 298K, the
total pressure was found to be 20 bar.
. e _ e _
Given : Afano4 = 100kJ, AfGNoz = 50KJ
a. Find AG ® of the reaction at 298K.

b. Find the direction of the reaction.

o Watch Video Solution

Exercises (Linked Comprehensive)

1. Consider the following equilibrium:

If O, is added and volume of the reaction vessel is reduced, the
equilibrium
A. Shift in the product side

B. Shifts in the reactant side

C. Cannot be predicted


https://dl.doubtnut.com/l/_C9jVAFMxxNBT
https://dl.doubtnut.com/l/_pFxRiG8XkfVz

D. Remains unchanged

Answer: A

o Watch Video Solution

2. If we add SOi' ion to a saturated solution of Ag,SO,, it will result in
a//an

A.Increase in Ag® concentration.

B. Decrease in Ag ® concentration

C. It will shift Ag® ions from solid Ag,SO, into solution.

D. It will decrease the SOi_ ion concentration in the solution.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pFxRiG8XkfVz
https://dl.doubtnut.com/l/_rUyqb2fRdRjQ

3. Physical and chemical equilibrium can respond to a change in their
pressure, temperature, and concentration of reactants and products. To
describe the change in the equilibrium we have a principle named Le
Chatelier principle. According to this principle, even if we make some
changes in equilibrium, then also the system even re-establishes the
equilibrium by undoing the effect.

In the reaction N,(g) + 3H,(g) & 2NH;(g). If we increase the pressure of

the system, the equilibrium is

A. Shifts in the product side
B. Shift un reactant side
C. Remains unchanged

D. Cannot be predicted

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_C5XSDvXqdqUt

4. Consider the chemical reaction:

Ni2* (aq) (Green solution) + 6NH(aq) © [Ni (NH3)6] 2+ (Blue solution) (aq)
When H ® (aq) is added, the colour green is favoured. Use one or more of
the following interpretations to answer the questions:

i. Some unreacted Ni’* (aq) is present in the solution at equilibrium

ii. Some unreacted NH;(aq) is present in the solution at equilibrium

iii. The colour change indicates new equilibrium conditions with reduced

[Ni (NH3)6]2+ (aq)

iv. The colour change indicates new equilibrium conditions with increased

[Ni(NH3)6]2+ (aq).

The deepening of blue colour on dissolving more Ni(NO3)2 supports
interpretation (s).

A.ionly

B.iand ivonly

C.ii and ivonly

D.iand ii only


https://dl.doubtnut.com/l/_aoBw0I7mUz4z

Answer: B

o Watch Video Solution

5. Consider the chemical reaction:

Ni?* (aq) (Green solution) + 6NH,(aq) ¢ [Ni (NH3)6]2+ (Blue solution ) (aq)
When H ® (aq) is added, the colour green is favoured. Use one or more of
the following interpretations to answer the questions:

i. Some unreacted Ni’ " (aq) is present in the solution at equilibrium

ii. Some unreacted NH;(aq) is present in the solution at equilibrium

iii. The colour change indicates new equilibrium conditions with reduced

[AH(AU{3)6]2+(aq)

iv. The colour change indicates new equilibrium conditions with increased

[AH(AH{3)6]2+(aq)
The deepening of blue colour on addition of more NH;(aq) supports

interpretation(s).

A.ionly


https://dl.doubtnut.com/l/_aoBw0I7mUz4z
https://dl.doubtnut.com/l/_jZ778EZhYj5w

B.iand ivonly

C.iandiionly

D.ii and ivonly

Answer: D

o Watch Video Solution

6. One "mole" of NH,HS(s) was allowed to decompose in a 1 - L container
at 200 ° C. It decomposes reversibly to NH5(g) and H,S(g). NH;(g) further
undergoes decomposition to form N,(g) and H,(g). Finally, when
equilibrium was set up, the ratio between the number of moles of NH;(g)
and H,(g) was found to be 3.

NH,HS(s) < NH4(g) + H,S(g), K. = 8.91 x 10~2M?

2NH4(g) ¢ Ny(g) + 3H,(g), K. = 3 x 10~4M?

Answer the following:

What is the "mole" fraction of hydrogen gas in the equilibrium mixture in

the gas phase?


https://dl.doubtnut.com/l/_jZ778EZhYj5w
https://dl.doubtnut.com/l/_cPdL09P6zlsk

A 1/4

B.3/4

C.1/8

D.4

Answer: B

° Watch Video Solution

7.0ne "mole" of NH,HS(s) was allowed to decompose in a 1 - L container
at 200 ° C. It decomposes reversibly to NH,(g) and H,S(g). NH5(g) further
undergoes decomposition to form N,(g) and H,(g). Finally, when
equilibrium was set up, the ratio between the number of moles of NH;(g)
and H,(g) was found to be 3.

NH4HS(s) © NH(g) + H,S(9), K, = 8.91 x 10 ~?M?

2NH(g) © No(g) + 3Hy(g), K, = 3 x 10~*M?

Answer the following:


https://dl.doubtnut.com/l/_cPdL09P6zlsk
https://dl.doubtnut.com/l/_Gc7woEMqDTQt

To attain equilibrium, how much % by weight of folid NH,HS got

dissociated?

A. 19 %

B.30 %

C.33%

D.15%

Answer: C

o Watch Video Solution

8. One "mole" of NH,HS(s) was allowed to decompose in a 1 - L container
at 200 ° C. It decomposes reversibly to NH5(g) and H,S(g). NH;(g) further
undergoes decomposition to form N,(g) and H,(g). Finally, when
equilibrium was set up, the ratio between the number of moles of NH;(g)
and H,(g) was found to be 3.

NH,HS(s) < NH4(g) + H,S(g), K. = 8.91 x 10~2M?

2NH(g) « N,(g) + 3H,(g), K, = 3 x 107*M?


https://dl.doubtnut.com/l/_Gc7woEMqDTQt
https://dl.doubtnut.com/l/_he29ElzIpO3f

Answer the following:
What is the "mole" fraction of hydrogen gas in the equilibrium mixture in
the gas phase?

A.16.83gL"!

B. 16.83gmL "1

C.18.415gL !

D.14.83gL"!

Answer: A

o Watch Video Solution

9. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph


https://dl.doubtnut.com/l/_he29ElzIpO3f
https://dl.doubtnut.com/l/_aauUKldAOFvC

100
T,°C
©
2 80
e T
E 2
2 60
(=}
S
g 40
g T3
20
I;>T,-T,
0

100 200 300 400 500
. Pressure/atmosphere ————>

Use the graph answering the following questions:
What happens to the percentage of ammonia produced when the
temperature is increased

A.The % is decreased

B.The % is increased

C. No effect

D. Cannot be predicted

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_aauUKldAOFvC

10. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph
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Use the graph answering the following questions:
What happens to the percentage of ammonia produced when the
pressure is increased?

A.The % is decreased

B.The % is increased

C. No effect

D. Cannot be predicted


https://dl.doubtnut.com/l/_ypAGWTRAKDQy

Answer: B

° Watch Video Solution

11. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph
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Use the graph answering the following questions:
What conditions of pressure produce the highest percentage
ammonia?

A. At least 50 atm

B. At least 150 atm

of


https://dl.doubtnut.com/l/_ypAGWTRAKDQy
https://dl.doubtnut.com/l/_12iwXnY0OON7

C. At least 300 atm

D. At least 100 atm

Answer: C

° Watch Video Solution

12. The synthesis of ammonia is given as:
N,(g) + 3H,(g) © 2NH,(g), AH® = - 92.6kJmol -1 given K.=12 and
temperature (T) = 375°C

The expression of equilibrium constant is

[va] [, ]°

)
- [w]
C.K. = [NH3]

c

[w] (1]


https://dl.doubtnut.com/l/_12iwXnY0OON7
https://dl.doubtnut.com/l/_ZqmxnZcsyPlR

Answer: D

° Watch Video Solution

13. The synthesis of ammonia is given as:
N,(g) + 3H,(g) < 2NH;(g), AH® = -92.6kJmol ! given K. =12 and
temperature (T) = 375°C
On increasing the temperature, the value of equilibrium constant K,
A. Increases
B. Decreases

C. Remain unchanged

D. Cannot be predicted

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZqmxnZcsyPlR
https://dl.doubtnut.com/l/_9esN2QPpf1Q6

14.The synthesis of ammonia is given as:
N,(g) + 3H,(g) ¢ 2NH,(g), AH® = -92.6kJmol ! given K,=12 and
temperature (T) = 375°C

The relationship between K, and K. for this reaction is

_ -2
A K, = K,(RT)

_ -1
B.K, = K(RT)

_ 2
C. Kp = KC(RT)
_ 4
D. Kp = KC(RT)
Answer: A

° Watch Video Solution

15. The synthesis of ammonia is given as:
N,(g) + 3H,(g) ¢ 2NH(g), AH® = -92.6kJmol ! given K_.=12 and

temperature (T) = 375°C


https://dl.doubtnut.com/l/_9esN2QPpf1Q6
https://dl.doubtnut.com/l/_9jw5hzovhLz8
https://dl.doubtnut.com/l/_QEKuo8KYuVaL

Which of the following factors does not alter the yield of NH; at

equilibrium?

A. Catalyst

B. Increase in pressure

C.Increase in temperature

D. Decrease in pressure

Answer: A

o Watch Video Solution

16. The synthesis of ammonia is given as:

N5(g) + 3H,(g) © 2NH5(g), AH® = -92.6kJmol ! given K_.=12 and
temperature (T) = 375°C

Starting with 2 mol of each (Nz, HzandNH3) in 5.0L reaction vessel at

375 ° C, predict what is true for the reaction?

A. The reaction is at equilibrium


https://dl.doubtnut.com/l/_QEKuo8KYuVaL
https://dl.doubtnut.com/l/_jpRQE6dMqbS2

B. The reaction proceed in forward direction.
C. The reaction proceed in backward direction

D. Q_ for the reaction is less then K

Answer: C

o Watch Video Solution

17. Phosphorous pentachloride when heated in a sealed tube at 700K it
undergoes decomposition as

PCl(g) & PCl5(g) + Cl,(9), K, =38 atm

Vapour density of the mixture is 74.25.

The reaction is
A. Endothermic
B. Exothermic

C. May be endothermic or exothermic

D. Unpredictable


https://dl.doubtnut.com/l/_jpRQE6dMqbS2
https://dl.doubtnut.com/l/_rXGQIKBwWA2T

Answer: A

° Watch Video Solution

18. Phosphorous pentachloride when heated in a sealed tube at 700K it
undergoes decomposition as
PCly(g) « PCl5(g) + Cly(9), K, = 38 atm
Vapour density of the mixture is 74.25.
Percentage dissociation of PCI; may be given as
A.4.04
B.40.4

C.44.0

D. 0.404

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rXGQIKBwWA2T
https://dl.doubtnut.com/l/_cfHNqJB8demT
https://dl.doubtnut.com/l/_e5C6Szo2GcHt

19. Phosphorous pentachloride when heated in a sealed tube at 700K it
undergoes decomposition as
PCl5(g) « PCl5(g) + Cly(g), K, = 38 atm
Vapour density of the mixture is 74.25.
Equilibrium constant K. for the reaction will be
A. 0.66M
B.0.56M

C.0.46M

D. 0.36M

Answer: A

° Watch Video Solution

20. Phosphorous pentachloride when heated in a sealed tube at 700K it
undergoes decomposition as

PCl(g) « PCl5(g) + Cly(9g), Kp = 38 atm


https://dl.doubtnut.com/l/_e5C6Szo2GcHt
https://dl.doubtnut.com/l/_xmoDJoqO0yhM

Vapour density of the mixture is 74.25.

If pressure is increased then the equilibrium will

A. Be unaffected

B. Shift in backward direction

C. Shift in forward direction

D. Cannot be predicted

Answer: B

o Watch Video Solution

21. Phosphorous pentachloride when heated in a sealed tube at 700K it
undergoes decomposition as

PCl(g) & PCl5(g) + Cly(9), Kp = 38 atm

Vapour density of the mixture is 74.25.

When an inert gas is added to the given reversible process, then the

equilibrium will.


https://dl.doubtnut.com/l/_xmoDJoqO0yhM
https://dl.doubtnut.com/l/_LYOm7SCzUw6p

A. Be unaffected

B. Shift in backward direction

C. Shift in forward direction

D. Cannot be predicted

Answer: C

° Watch Video Solution

22. Decomposition of ammonium chloride is an endothermic reaction.
The equilibrium may be represented as:

NH 4ClI(s) & NH5(g) + HCl(g)

A 6.250g sample of NH,CI os placed in an evaculated 4.0L container at
27 ° C. After equilibrium the total pressure inside the container is 0.820
bar and some solid remains in the container. Answer the followings

The value of Kp for the reaction at 300K is

A.16.2


https://dl.doubtnut.com/l/_LYOm7SCzUw6p
https://dl.doubtnut.com/l/_yCMeUR1vHTII

B.0.168

C.1.68

D.32.4

Answer: B

o Watch Video Solution

23. Decomposition of ammonium chloride is an endothermic reaction.
The equilibrium may be represented as:

NH /Cl(s) & NH;(g) + HCI(g)

A 6.250g sample of NH,CI os placed in an evaculated 4.0L container at
27 ° C. After equilibrium the total pressure inside the container is 0.820
bar and some solid remains in the container. Answer the followings

The amount of solid NH,Cl left behind in the container at equilibrium is

A. 2.856

B. 28.56


https://dl.doubtnut.com/l/_yCMeUR1vHTII
https://dl.doubtnut.com/l/_Lxm0eqXzRQ6z

C.0.2856

D.1.320

Answer: A

° Watch Video Solution

24. Decomposition of ammonium chloride is an endothermic reaction.
The equilibrium may be represented as:

NH ,ClI(s) & NH4(g) + HCl(g)

A 6.250g sample of NH,CI os placed in an evaculated 4.0L container at
27 ° C. After equilibrium the total pressure inside the container is 0.820
bar and some solid remains in the container. Answer the followings

If the volume of container were doubled at constant temperature, then

what would happen to the amount of solid in the container.

A. Decrease

B. Increases


https://dl.doubtnut.com/l/_Lxm0eqXzRQ6z
https://dl.doubtnut.com/l/_j2AoQAa9t2q6

C. Remain unchanged

D. None

Answer: A

° Watch Video Solution

25. Decomposition of ammonium chloride is an endothermic reaction.
The equilibrium may be represented as:

NH ,ClI(s) & NH4(g) + HCl(g)

A 6.250g sample of NH,CI os placed in an evaculated 4.0L container at
27 ° C. After equilibrium the total pressure inside the container is 0.820
bar and some solid remains in the container. Answer the followings

The value of Kp for the reaction at 300K is

A. Increasing the temperature
B. Decreasing the temperature

C. Adding more NH ,CI


https://dl.doubtnut.com/l/_j2AoQAa9t2q6
https://dl.doubtnut.com/l/_a9b16SgDE9L3

D. Removing HCI(g)

Answer: A

o Watch Video Solution

26. Decomposition of ammonium chloride is an endothermic reaction.
The equilibrium may be represented as:

NH /Cl(s) & NH;(g) + HCI(g)

A 6.250g sample of NH,CI os placed in an evaculated 4.0L container at
27 ° C. After equilibrium the total pressure inside the container is 0.820
bar and some solid remains in the container. Answer the followings

The value of Kp for the reaction at 300K is
A. Increase in volume
B. Decrease in temperature

C. Decrease in pressure

D. Increase in temperature


https://dl.doubtnut.com/l/_a9b16SgDE9L3
https://dl.doubtnut.com/l/_Yn5XKIpUJ0Ev

Answer: B

° Watch Video Solution

27.K, and K are inter related as
K, = K (RT)""
Answer the following questions:

Which of the following have K, = K.?

A. H5(g) + I,(g) « 2HI(g)

B. N,(g) + O,(g9) © 2NO(g)
C.2NO(g) + Cly(g) < 2NOCI(g)

D.250,(g) + O5(g) < 2S04(g)

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_Yn5XKIpUJ0Ev
https://dl.doubtnut.com/l/_7Wf99G8EHz9c

28.K, and K are inter related as
_ A
K, = K(RT)A"
Answer the following questions:
Which of the following have same units ofK , ?
A. PCl(g) & PCl5(g) + Cl,(g)
B.AB,(g) < AB(g) + B(9)
C. NH,HS(s) & NH;(g) + H,S(g)

D. 2NH;(g) © N,(g) + 3H,(9)

Answer: A::B

° Watch Video Solution

29.K,, and K are inter related as
_ A

K, = K(RT)A"

Answer the following questions:

In which of the following equilibria K , is less than K .?


https://dl.doubtnut.com/l/_cPPckXRaqf5t
https://dl.doubtnut.com/l/_TqzjAkMyoGCj

A. PCl5(g)  PCl5(g) + Cly(g)

B. N,(g9) + 3H,(g) « 2NH;(9)

C. Hy(g) + Cl,(g) < 2HCI(g)

D. 2H,0(]) & 2H,(g) + O,(9)

Answer: B

o Watch Video Solution

30.K, and K are inter related as

K, = K (RT)""

Answer the following questions:

For N,(g) + 3H,(g) ¢ 2NH5(g), K, /K. is equal to:
A. RT3
B.1/RT
C.(RD*

D. 1/(RT)?


https://dl.doubtnut.com/l/_TqzjAkMyoGCj
https://dl.doubtnut.com/l/_iLJyf9Cxh7NP

Answer: D

° Watch Video Solution

31.K, and K, are inter related as
K, = K (RT)""
Answer the following questions:

The unit of equilibrium constant for
Hy(g) + I(9) « 2HI(g)

A.mol L2

B. mol’L 2

C. Lmol -2

D. None of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_iLJyf9Cxh7NP
https://dl.doubtnut.com/l/_Rw75FKOub4ts
https://dl.doubtnut.com/l/_fiFobOrw7vFE

32. Consider the following reactions:
i. CO(g) + Hy0(g) « COy(g) + Hy(g), K4
il. CH,(g) + H,O(g) & CO(g) + 3H5(9), K,
iii. CH,(g) + 2H,0(g) < CO,(g) + 4H5(9), K5
Which of the following is/are incorrect?

A K; = K, /K,

B.K; = K} /K,

C.Ky = K, x K,

D. K3 = K1\ /K,

Answer: C

° Watch Video Solution

33.The equilibrium constant of the following reactions at 400K are given:
2H,0(g) © 2H,(g) + O,(g), K; =3.0 x 10~ 13

2C0,(g) « 2CO(g) + O5(g), K, = 2 x 10712


https://dl.doubtnut.com/l/_fiFobOrw7vFE
https://dl.doubtnut.com/l/_0fnQFZizfprv

Then, the equilibrium constant K for the reaction
Hy(g) + CO,(g) « CO(g) + H,0(9)
is

A.2.04

B.20.5

C.0.85

D.14

Answer: D

o Watch Video Solution

34. The relation between K, and K, is K, = KC(RT)A” unit of
K = (atm)®", unit of K = (molL'l)An
p ’ c
Given: 2NO(g) + O,(g) « 2NO,(9g), K,
2NO,(g) < N,0,4(9), K,
2NO(g) + O,(9) & N,0,,(9), K,

Which of the following relations is correct?


https://dl.doubtnut.com/l/_0fnQFZizfprv
https://dl.doubtnut.com/l/_pUxa8c1sec6r

A.K; = K, /K,
B.K; = K, xK,
C.Ky=K, +K,

D.K3 = K /1/K,

Answer: B

° Watch Video Solution

. . _ A .
35. The relation between K, and K. is K, =K/(RT) " unit of
K_= (atm)®", unit of K = (molL'l)An
p ’ c
H3CIO4 is a tribasic acid, it undergoes ionisation as
@ -
H,ClO, © H® + H,ClO;, K,
- ® 2-
H,ClIO, & H® +HCIOy , K,
HCIO, & H® +ClO} , K,
Then, equilibrium constant for the following reaction will be:

® 3-
H3CIO4 & 3H~ + ClOy


https://dl.doubtnut.com/l/_pUxa8c1sec6r
https://dl.doubtnut.com/l/_DaHUPLYc0g4w

A. KKK,

Answer: A

° Watch Video Solution

36. If K, and K, are the respective equilibrium constants for the two

reactions

XeF 6(g) + 2HF(g) © XeOF 4(g) + 2HF(g)

XeO ,(g) + XeFeg(g) @ XeOF ,(g) + XeO4(g)

The

XeO ,(g) + 2HF(g) © XeO,F,(g) + H,0(g) will be

equilibrium

2
A.K, /K5

constant

of

the

reaction,


https://dl.doubtnut.com/l/_DaHUPLYc0g4w
https://dl.doubtnut.com/l/_9P5Kz2IEtpi4

B. (K, /K;)!2
C.K3/K,

D.K,/K,

Answer: D

o Watch Video Solution

37.N,(g) + 3H,(g) © 2NH,(g), AH® = -22.4kJ
The pressure inside the chamber is 100 atm and temperature at 300K

If K, for the given reaction is 1.44 x 107>, then the value of K will be:

1.44 x 10°°
A. 2mo
(0.082 x 500)"
1.44 x 10°°
B. >
(8.314 x 200)"
1.44 x 10°° .
C. 2mol B
(0.082 x 700)
1.44 x 10°°
D. > m
(0.082 x 300)"

IL-1

molL "1

olL "1

Answer: A::B::D



https://dl.doubtnut.com/l/_9P5Kz2IEtpi4
https://dl.doubtnut.com/l/_TZVEC6b9I2LR

l o Watch Video Solution

38.N,(g) + 3H,(g) © 2NH4(g), AH® = -22.4kJ

The pressure inside the chamber is 100 atm and temperature at 300K
The preparation of ammonia by Haber's process is an exothermic
reaction. If the preparation follows the following temperature-pressure
relationship for its % yield. Then for temperature T, T, and T; the

correct option is:

|

5100 200 300 400
Pressure (atm) — s


https://dl.doubtnut.com/l/_TZVEC6b9I2LR
https://dl.doubtnut.com/l/_tSa2RjksQgWx

AT,>T,>T,

B.T, >T,> T,

C.Ty<T,<T,

D.T, =T, =T,

Answer: B

o Watch Video Solution

39.N,(g) + 3H,(g) © 2NH,(g), AH® = -22.4kJ
The pressure inside the chamber is 100 atm and temperature at 300K
On adding catalyst the equilibrium of reaction:

A. Shift in backward direction

B. Shift in forward direction

C. Does not affect the equilibrium

D. Cannot predict.


https://dl.doubtnut.com/l/_tSa2RjksQgWx
https://dl.doubtnut.com/l/_2xAlquZ8HoZu

Answer: C

o Watch Video Solution

40.N,(g) + 3H,(g) ® 2NH,(g), AH® = - 22.4kJ

The pressure inside the chamber is 100 atm and temperature at 300K

If Kp for the reaction is 1.44 x 107°, then the value of Kp for the
decomposition of NH,

2NH;(g) @ Ny(g) + 3H5(g)

will be:
A.(a)/1.44 x 1075
B. (b) (1.44 x 10-5)4
1
C.(c)

o ——
1.44 x 10°°

D.(d) 1.00 x 103

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2xAlquZ8HoZu
https://dl.doubtnut.com/l/_dxdgjKqqx7xm

41. Mass action rato or reaction quotient Q for a reaction can be calculate

using the law of masss action

A(g) + B(g) « C(g) + D(9)
_ [ClID]

~ [AllB]

The value of Q decides whether the reaction is at equilibrium or not.

At equilibrium, Q = K

For an equilibrium process, Q # K

when Q > K, reaction will favour backward direction and when Q < K, it
will favour direction.

Answer the following questions:

The reaction quotient Q for:

0,(9) + 2H,»(g) « 2H,0(g)

[0
is given by Q = —————_. The reaction will proceed in backward
[0, ][, ]

direction, when

AQ=K

Cc

B.Q < K,


https://dl.doubtnut.com/l/_dxdgjKqqx7xm
https://dl.doubtnut.com/l/_xIOIOZLUVwGl

C.Q>K,

D.Q=0

Answer: C

° Watch Video Solution

42. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action

A(g) + B(g) « C(g) + D(9)
[C][D]

" [Al[B]

The value of Q decides whether the reaction is at equilibrium or not.

At equilibrium, Q = K

For an equilibrium process, Q # K

when Q > K, reaction will favour backward direction and when Q < K, it
will favour direction.

Answer the following questions:

For the reaction:


https://dl.doubtnut.com/l/_xIOIOZLUVwGl
https://dl.doubtnut.com/l/_IoTWq1DZc6gu

2A+ B & 3Cat 298K, K = 40
A 4L vessel contains 2,1, and 4 mol of A, B and c, respectively. The
reaction at the same temperature

A. Must proceed in forward direction

B. Must proceed in backward direction

C. Must be in equilibrium

D. Cannot be predicted

Answer: A

o Watch Video Solution

43. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action

A(g) + B(g) « C(g) + D(9)
_ [ClID]

Q= TanB]

The value of Q decides whether the reaction is at equilibrium or not.

At equilibrium, Q = K


https://dl.doubtnut.com/l/_IoTWq1DZc6gu
https://dl.doubtnut.com/l/_E0mheUo2pjLs

For an equilibrium process, Q # K

when Q > K, reaction will favour backward direction and when Q < K, it
will favour forward direction.

Answer the following questions:

In a reaction mixture containing H,, N, and NH;, at partial pressure of 2
atm, 1 atm and 3 atm respectively, the value of Kp at 700K is
4.00 x 10 ~>atm~2. In which direction the net reaction will go?

N,(g) + 3H,(g) © 2NH;(g)

A. Forward
B. Backward
C. No reaction

D. Cannot be predicted

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_E0mheUo2pjLs

44. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action

A(g) + B(g) # C(g) + D(g)
[C1[D]

Q= TanB

The value of Q decides whether the reaction is at equilibrium or not.

At equilibrium, Q = K

For an equilibrium process, Q # K

when Q > K, reaction will favour backward direction and when Q < K, it
will favour direction.

Answer the following questions:

In the following reaction:

250,(g) + O,(g) « 2505(g)

the equilibrium is not attained. The rate of forward reaction is greater
than that of backward reaction. Thus, which of the following is the

correct relation between Kp and Qp?

B.Q, > K,


https://dl.doubtnut.com/l/_pqhEWvpUzqdU

C.Q, <K,

D.K,=Q,=1

Answer: C

° Watch Video Solution

45. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action

A(g) + B(g) « C(g) + D(9)
[C][D]

" [Al[B]

The value of Q decides whether the reaction is at equilibrium or not.

At equilibrium, Q = K

For an equilibrium process, Q # K

when Q > K, reaction will favour backward direction and when Q < K, it
will favour direction.

Answer the following questions:

In the reaction:


https://dl.doubtnut.com/l/_pqhEWvpUzqdU
https://dl.doubtnut.com/l/_uteHgG60ie7F

NH /Cl(g) & NH;(g) + HCl(g)

a graph is plotted to show that the variation or the rate of forward and
backward reaction against time.

Which of following is correct?

Rate —>

3
Backward

Time —>

AQ>K=3Q=K=2Q<K=1
BBQ>K=2Q=K=3,Q<K=1
CQ>K=1,Q0=K=2,Q0<K=3

D.Q>K=2Q0=K=1,Q<K=3

Answer: A


https://dl.doubtnut.com/l/_uteHgG60ie7F

o Watch Video Solution

46. Dehydration of salts is an important class of heterogeneous
reactions. The salt hydrates during dehydration often dissociate in steps
to form a number of intermediate hydrates according to the prevailing
pressure of moisture in contact with the solid hydrates. Thus, copper

sulphate pentahydrate on dissociation yield trihydrates, monohydrates

and then the anhydrous salt in the above order as follows:

______ CuSO,SHO == CuSO,3H.0(p, - %)
. CUSO43H20 S CUSO_'H:O (pH-J) = 56)

CuSO4H,0 = CusO, (Py 0= 08)

Pressure (mm of Hg)
O - N w NS o) 0 ©

Moles of water/moles of CuSOy,
The equilibrium constant Kp for the equilibrium between pentahydrate

and trihydrate is:

A 7.8

B. 60.84


https://dl.doubtnut.com/l/_uteHgG60ie7F
https://dl.doubtnut.com/l/_59TnWp8RwIAg

C.31.36

D.5.6

Answer: B

° Watch Video Solution

47. Dehydration of salts is an important class of heterogeneous reactions.
The salt hydrates during dehydration often dissociate in steps to form a
number of intermediate hydrates according to the prevailing pressure of
moisture in contact with the solid hydrates. Thus, copper sulphate

pentahydrate on dissociation yield trihydrates, monohydrates and then

the anhydrous salt in the above order as follows:

___~____C“SO4«5H20 == CuSO.3H-0 Py, =8
L CUSO43H20 \_ﬁ CuSO"H:O (pH.,(J:S'6)

CuSO4H,0 == Cuso, (Py 0= 08)

Pressure (mm of Hg)
S =NWwWH Lo < 00 o

Moles of water/moles of CuSOy,


https://dl.doubtnut.com/l/_59TnWp8RwIAg
https://dl.doubtnut.com/l/_fhRExiTeImiG

The ratio of equilibrium constant between pentahydrate and trihydrate

and equilibrium between trihydrate and monohydrate is

A 19

B.2.9

C.8.6

D.5.6

Answer: A

o Watch Video Solution

48. Dehydration of salts is an important class of heterogeneous
reactions. The salt hydrates during dehydration often dissociate in steps
to form a number of intermediate hydrates according to the prevailing
pressure of moisture in contact with the solid hydrates. Thus, copper
sulphate pentahydrate on dissociation yield trihydrates, monohydrates

and then the anhydrous salt in the above order as follows:


https://dl.doubtnut.com/l/_fhRExiTeImiG
https://dl.doubtnut.com/l/_zSt3NZVs9Jnl

CuSO,SH0 &= CuS0.3H.0 Py, ="

. CUSO43H20 S CUSO_'H:O (pH_’U: 56)

CuSO4H,0 = CusO, (Py 0= 08)

Pressure (mm of Hg)
C=Nwhua 4 00 O

Moles of water/moles of CuSO,4

Which of the following conditions is favourable for dehydration

CuCO,. 5H,0?

i. Low humidty in air
ii. High temperature
iii.pHZO increases

The correct option is:

D. i, ii, ii

Answer: B

of

o Watch Video Solution



https://dl.doubtnut.com/l/_zSt3NZVs9Jnl

49.X,Y and Z react in the 1:1:1 stoichiometric ratio.
The concentration of X, Y and Z we are found to vary with time as shown

in the figure below:

Which of the following equilibrium reaction represents the correct

variation of concentration with time?

A. X(g) + Y(g) « Z(g)

B.X(g) + Y(s) & Z(9)

C.Z(g) + Y(g9) < X(g)


https://dl.doubtnut.com/l/_zSt3NZVs9Jnl
https://dl.doubtnut.com/l/_FdVGJnkZIkSm

D.Z(g) + X(g) « Y(9)

Answer: C

o Watch Video Solution

50.X,Y and Z react in the 1:1:1 stoichiometric ratio.
The concentration of X, Y and Z we are found to vary with time as shown

in the figure below:

Time (s) —>


https://dl.doubtnut.com/l/_FdVGJnkZIkSm
https://dl.doubtnut.com/l/_9i15MnsyxpVA

The value of the equilibrium constant (Kc) for the equilibrium

represented the in above sketch will be

N @ >

O
g2 wWIN s NI

Answer: C

o Watch Video Solution

51.X,Y and Z react in the 1:1:1 stoichiometric ratio.

The concentration of X, Y and Z we are found to vary with time as shown

in the figure below:


https://dl.doubtnut.com/l/_9i15MnsyxpVA
https://dl.doubtnut.com/l/_FIDKjTUmiIgJ

Concentration (mol L-

Time (s) —>

If the above equilibrium is established in a 2.0L container by taking

reactants in sufficient amount then how many moles of components Y

must have reacted to establish the equilibrium?

A0
B.6
C.12

D.8

Answer: D

[


https://dl.doubtnut.com/l/_FIDKjTUmiIgJ

[ W Watch Video Solution J

52. Two solids X and Y dissociate into gaseous products at a certain
temperature as follows:
i. X(s) @ A(g) + C(g) and
ii. Y(s) « B(g) + C(9)
At a given temperature, pressure over excess solid 'X' is 40 mm of Hg and
total pressure over solid 'Y(s)" is 60 mm of Hg.
Now, answer the following questions:
Ratio of Kp for reaction (i) to that of reaction (ii), is:
A.4:9
B.2:3

C.4:9

D.2:1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FIDKjTUmiIgJ
https://dl.doubtnut.com/l/_c5Zcw89zlM2k

53. Two solid X and Y dissociate into gaseous products at a certain
temperature as followas:

X(s) & A(g) + C(g) ,and Y(s) « B(g) + C(g)

At a given temperature, the pressure over excess solid X is 40mm and
total pressure over solid Y is 80mm. Calculate

a. The value of K, for two reactions.

b. The ratio of moles of A and B in the vapour state over a mixture of X
and Y.

c. The total pressure of gases over a mixture of X and Y.

A.2:3
B.2:5
C.4:9

D.1:1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UD50iD3aed8C

54. Two solid X and Y dissociate into gaseous products at a certain
temperature as followas:

X(s) & A(g) + C(g) , and Y(s) « B(g) + C(g)

At a given temperature, the pressure over excess solid X is 40mm and
total pressure over solid Y is 80mm. Calculate

a. The value of K, for two reactions.

b. The ratio of moles of A and B in the vapour state over a mixture of X
and Y.

c. The total pressure of gases over a mixture of X and Y.

A. 100 mm
B. 74.84 mm
C.50 mm

D.120.74 mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rmqnAAfjDnB0

Exercises (Multiple Correct)

1. For the reaction N,0,(g) ¢ 2NO,(g), which of the following factors will

have no effect on the value of equilibrium constant?

A. Temperature

B. Initial concentration of N,O4

C. Pressure of catalyst

D. Pressure

Answer: B::C::D

o Watch Video Solution

2. For the reaction H,(g) + I5(g) < 2HI(g), the equilibrium can be shifted

in favour of product by

A.Increasing the [Hz]


https://dl.doubtnut.com/l/_jbcxAC6lSunH
https://dl.doubtnut.com/l/_kaUcaX7Qgf8J

B. Increasing the pressure
C.Increasing the [IZ]

D. By using the catalyst

Answer: A::B

o Watch Video Solution

3. Areaction Sg(g) < 4S,(g) is carried out by taking 2 mol of Sg(g) and 0.2
mol of S,(g) is a reaction vessel of 1L. Which one is not correct if
K, =630x10°

A. Reaction qutient is 8 x 10°4

B. Reaction proceed in backward direction.

C. Reaction proceed is forward direction

D.K, = 2.55atm3

Answer: A::B::D

[ 1


https://dl.doubtnut.com/l/_kaUcaX7Qgf8J
https://dl.doubtnut.com/l/_HdscH0xymPaB

l Y Watch Video Solution J

4. For the equilibrium at 298K, N,0,(g) ¢ 2NO,(g), G o = 100kjmol !
2Y4

and G;O = 50kJmol L. If 5 mol of N,0, and 2 moles of NO, are taken
2

initially in one litre container than which statement are correct.

A. reaction proceeds in forward direction
B.K,=1
C.AG = -0.55KJ,AG® =0

D. At equilibrium [N,0,| = 4.84M and [NO, | = 0.212M

Answer: A::B::C::D

° Watch Video Solution

5. Which are true for the reaction: A, & 2C+ D?

A.if AH = 0, K, and increases with temperature and dissociation.


https://dl.doubtnut.com/l/_HdscH0xymPaB
https://dl.doubtnut.com/l/_hGcCSZt7Lffm
https://dl.doubtnut.com/l/_iGQC7WKc60Pz

B.if AH = + ve, K, increases with temperature and dissociation of A,
increases.
C.if AH = - ve, K, decreases with temperature and dissociation of A,

decreases..

J P T
D.K. =4
T2 I

Answer: A::B::C::D

o Watch Video Solution

6. van't Hoff equation is

A.(d/dDInK = - AH/RT?
B.d/dT(InK) = + AH/RT?
C.(d/dDInK = - AH/RT

D.K = Ae” AH/RT

Answer: B::D


https://dl.doubtnut.com/l/_iGQC7WKc60Pz
https://dl.doubtnut.com/l/_LpLJl37rSsyt

o Watch Video Solution

7. For given two equilibria attained in a container which are correct if
degree of dissociation of Aand A'are dand o' .

A(s) & 2B(g) + C(9), K, =8> 1072

A'(s) & 2B(g) + D(9), Kp =2 %1072

Kp, [(30{' 2013«
A. = . X —

sz Ba +2a") a
B.P'o/P'p =4

C.P'=2P+2P

D.ao>d

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_LpLJl37rSsyt
https://dl.doubtnut.com/l/_QpnheowVoi3r

8.In a reaction A,(g) + 4B,(g) ¢ 2AB,(g), AH < 0. The formation of AB, is
not favoured by

A. Low temperature and higher pressure

B. High temperature and low pressure

C. Low temperature and low pressure

D. High temperature and high pressure

Answer: B::C::D

o Watch Video Solution

9.The reaction which proceeds in the backward direction is

A.(a) Fe;0, + 6HCI @ 2FeCl, + 3H,0
B. (b) NH, + H,O + NaCl « NH,Cl + NaOH

C. () SnCl, + Hg,Cl, ¢ SnCl, + 2HgCl,


https://dl.doubtnut.com/l/_KOxcX08vGvOU
https://dl.doubtnut.com/l/_xQjzlIZcqa3p

D.(d) 2Cul + I, + 4K® & 2Cu?" + 4KI

Answer: B::C::D

° Watch Video Solution

10. For which of the following reaction, K,# K. ?

A.2NOCI(g) « 2NO(g) + Cl,(g)
B. Ny(g) + 3H,(g) « 2NH,(q)
C. Hy(g) + Cly(g) ¢ 2HCI(q)

D. 2N,0,(g) © 2NO,(g)

Answer: A::B

o Watch Video Solution

11. Select the incorrect statements:


https://dl.doubtnut.com/l/_xQjzlIZcqa3p
https://dl.doubtnut.com/l/_FOUBUGBNYSSZ
https://dl.doubtnut.com/l/_5yKoIApkCiUv

A.K, or K, are dimenensionless if pressure or concentration are
expressed in standard state.

B. The neumerical value of K, changes with experimental conditions,
i.e.P, T, and C at which equilibrium is attained.

C. Active mass of reactant = concentration of reactant

D. Dissolution of NH; in water increases with increasing pressure.

Answer: A::B::C::D

° Watch Video Solution

12. For the chemical reaction

3X(g) + Y(g) « X3Y¥(9),

the amount of XY at equilibrium is affected by

A. Temperature and pressure

B. Temperature only


https://dl.doubtnut.com/l/_5yKoIApkCiUv
https://dl.doubtnut.com/l/_pdS4Io4x02UK

C. Pressure only

D. Temperature, pressure, and catalyst

Answer: B::C::D

° Watch Video Solution

13. When two reactants A and B are mixed to give products C and D, the

reaction quotient (Q) at the initial stages of the reaction

A.ls zero

B. Decreases with time

C.Is independent of time

D. Increases with time

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pdS4Io4x02UK
https://dl.doubtnut.com/l/_phquuDn7WJEU
https://dl.doubtnut.com/l/_nMZV4reIWgGf

14. At constant temperature , the equilibrium constant (KP) for the

decomposition reaction
(4%)
(-2)

where p= pressure x = extent of decomposition .which one of the

N,0, « 2NO,, is expressed by K, =

following statements is true?

A. Kp increases with increase of P.
B. Kp increases with increases of x.
C. Kp increase with decrease of x.

D.K, remains constant with change in p and x

Answer: D

° Watch Video Solution

15. Consider the following equilibrium in a closed container,

NyO4(g) © 2NOy ()


https://dl.doubtnut.com/l/_nMZV4reIWgGf
https://dl.doubtnut.com/l/_aUeweo7OxrtR

At a fixed temperature, the volume of the reaction container is halved.
For this change which of the following statements holds true regarding

the equilibrium constant (Kp) and degree of dissociation (a)?

A. neigher K,noa changes
B. Both K, and a change
CK, changes but o does not change

D.K, does not chamge but a changes

Answer: B::C::D

° Watch Video Solution

16. Which of the following do not change the value of K for a reaction?

A. Addition of catalyst

B. Increase in temperature

C.Increase in pressure


https://dl.doubtnut.com/l/_aUeweo7OxrtR
https://dl.doubtnut.com/l/_XXxYLuYb4EnZ

D. Removal of one of the products

Answer: A::C::D

o Watch Video Solution

17. For which of the following reactions at equilibrium at constant

temperature, doubling the volume will cause a shift to the right?

A.N,0,(g) © 2NO,(g)

B. CaCOx(s) ¢ CaO(s) + CO,(g)

C.2CO(g) + O,(g) © 2CO,(g)

D. Ny(g) + Oy(g) « 2NO(g)

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_XXxYLuYb4EnZ
https://dl.doubtnut.com/l/_JuhFlc46DTKU

18. Unit of equilibrium constant is:

A. (molL '1)1_n
B. (molL 'I)An
C. (atm) 2"

D. All

Answer: B::C

o Watch Video Solution

19. Which is/are correct?

A.(a) 2.303logK = - AH® /RT + AS® /R
B.(b) AG® = -2.303RTlogK
C.(c)-2.303logK = - AH® /RT? + AS® /R

D. (d) 2.303l0gK = (1/RI)(AH9 + Ase)


https://dl.doubtnut.com/l/_HTbjnodkLgwH
https://dl.doubtnut.com/l/_0jsBEYbaKuR5

Answer: A::B

° Watch Video Solution

20. For the reaction, CaCO5(s) - CaO(s) + CO,(g), which is the correct

representation?

A Kp = (pcoz)

B.K, = K(RT)
CK,= (COz)/l

D. None

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_0jsBEYbaKuR5
https://dl.doubtnut.com/l/_Q1GLOM3HYInu

21.N,0, © 2NO, K,

1 1
(E )N2 + (E)O2 < NO, K,,

2NO N, + O0,, K3,
1 1
NO & E Ny + 5 0,5, K,
Correct relaton(s) between K, K,, K5 and K is/are
AK xKy=1
B.\/Ky XKy =1
K3 xKy=1

D. None

Answer: A::B::C

o Watch Video Solution

22.The rate of disappearance of A at two temperature is given by A & B

. ~dlAl -2 -3
I.T =2 x10"“[A] - 4 x 10"°[B] at 300K


https://dl.doubtnut.com/l/_BlI6UbUbcTyD
https://dl.doubtnut.com/l/_rZmyWrSy7M2t

. -dlA]

i, —— =4 10 2[A] - 16 x 10 ~*[B] at 400K

From the given values of heat of reaction

A. 3.86kcal
B. 6.93kcal
C. 1.68kcal

D. 1.68 x 10 ~%kcal

Answer: B::C::D

° Watch Video Solution

23. Which of the following factors would favour the formation of

ammonia?

A. Increase in temperature

B. Increase in pressure

C. Addition of catalyst


https://dl.doubtnut.com/l/_rZmyWrSy7M2t
https://dl.doubtnut.com/l/_HwivLDd38pg9

D. Addition of promoter

Answer: B::C::D

o Watch Video Solution

24. Which of the following will not affect the value of equilibrium
constant of a reaction?

A. Change in the concentration of the reactants

B. Change in temperature

C.Change in pressure

D. Addition of catalyst

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_HwivLDd38pg9
https://dl.doubtnut.com/l/_gG2rmlWPT28J

25. Which of the following statement is/are wrong?

A. At equilibrium, concentrations of reactants and products become
constant because the reaction stops.

B. Addition of catalyst speeds up the forward reaction more than the
backward reaction.

C. Equilibrium constant of an exothermic reaction decreases with
increase of temperature.

D. K, is always greater than K.

Answer: A::B::D

o Watch Video Solution

26. When NaNOj is heated in a closed vessel, oxygen is liberated and

NaNO, is left behind. At equilibrium, which are correct


https://dl.doubtnut.com/l/_ztxWwrXuOkIJ
https://dl.doubtnut.com/l/_qPL89qzGr7sA

A. Addition of NaNO, favours reverse reactions.

B. Addition of NaNO, favours forward reactions.

C.Increasing temperature favours forward reaction

D. Increasing pressure reverse reaction.

Answer: C::D

o Watch Video Solution

Exercises (Single Correct)

1. In the dissociation of PCI; as

PCl5(g) & PClI3(g) + Cly(g)
If the degree of dissociation is o at equilibrium pressure P, then the

equilibrium constant for the reaction is

K «

AK. =

P 1+a?pP
B 0(2P2

B.K,, = >

l-a


https://dl.doubtnut.com/l/_qPL89qzGr7sA
https://dl.doubtnut.com/l/_qMxsbpR8p5Pi

C.K, =
p 1-(12
D.K, A = Li
TP 2
Answer: D

o Watch Video Solution

2. For a hypothetical reaction of kind.

1
AB,(g) + EBz(g) © AB,5(9), AH = - xkJ
More AB, could be produceed at equilibrium by
A. Using a catalyst
B. Removing some of B,
C.Increasing the temperature

D. Increasing the pressure

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qMxsbpR8p5Pi
https://dl.doubtnut.com/l/_tLFHAAL9Rvg8

3. The equilibrium constant for a reaction A+ B & C+Dis 1 x 1072 at
298K and is 2 at 273K. The chemical process resulting in the formation of
CandDis

A. Exothermic

B. Endothermic

C. Unpredictable

D. None

Answer: B

o Watch Video Solution

4.The solubility of CO, in water increases with

A.Increasing in temperature

B. Reduction of gas pressure


https://dl.doubtnut.com/l/_tLFHAAL9Rvg8
https://dl.doubtnut.com/l/_HeSqMZzBbYSN
https://dl.doubtnut.com/l/_GuGvtlyC2uw9

C.Increasing in gas pressure

D. Increasing in volume

Answer: C

o Watch Video Solution

5. The equilibrium constant for a reaction

A+ 2B © 2C is 40. The equilibrium constant for reaction C & B+ 1/2A is
A.1/40
B. (1/40)1/2
C. (1/40)?

D. 40

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GuGvtlyC2uw9
https://dl.doubtnut.com/l/_dASX5OjYzTS2
https://dl.doubtnut.com/l/_9pj83HaVuSZp

6. Inert gas has been added to the following equilibrium system at
constant volume
SO,(9) +1/205(g) « SO5(9)
To which direction will the equilibrium shift?
A. Forward
B. Backward

C. No effect

D. Unpredictable

Answer: C

o Watch Video Solution

7. The equilibrium constant K for the reaction 2HI(g) & H,(g) + I,(g) at

room temperature is 2.85 and that at 698K is 1.4 x 10 2. This implies

A. Exothermic


https://dl.doubtnut.com/l/_9pj83HaVuSZp
https://dl.doubtnut.com/l/_rwCTWeGI0lXl

B. Endothermic

C. Exergonic

D. Unpredictable

Answer: A

o Watch Video Solution

8. The decomposition of N,0, to NO, is carried out at 280°C in
chloroform. When equilibrium is reached, 0.2 mol of N,O, and 2 x 10-3
mol of NO, are present in a 2L solution. The equilibrium constant for the
reaction
N,O, © 2NO, is

A.1x1072

B.2x 1073

C.1x10°°

D.2x10°°


https://dl.doubtnut.com/l/_rwCTWeGI0lXl
https://dl.doubtnut.com/l/_UB2W4wMnxOGJ

Answer: C

° Watch Video Solution

9. For the reaction N,0,(g) © 2NO,(g), the degree of dissociation at
equilibrium is 0.2 at 1 atm pressure. The equilibrium constant K, will be
A.1/2
B.1/4
C.1/6

D.1/8

Answer: C

o Watch Video Solution

10. 4 mol of carbon dioxide was heated in 1dm? vessel under conditions

which produced at equilibrium 25 % dissociation into carbon monoxide


https://dl.doubtnut.com/l/_UB2W4wMnxOGJ
https://dl.doubtnut.com/l/_SFgWpkN5AK88
https://dl.doubtnut.com/l/_LOganhOkYA8z

and oxygen. The number of moles of carbon monoxide produced

A.0.5
B.1.0
C.20

D.4.0

Answer: B

° Watch Video Solution

11. 1 mol of N, is mixed with 3 mol of H, in a litre container. If 50 % of N,
is converted into ammonia by the reaction N,(g) + 3H,(g) ¢ 2NH;(g),
then the total number of moles of gas at the equilibrium are

A 15

B.4.5

C.3.0


https://dl.doubtnut.com/l/_LOganhOkYA8z
https://dl.doubtnut.com/l/_qzpBCWlUd0UP

D.6.0

Answer: C

o Watch Video Solution

12. The equilibrium constant of a reaction is 300, if the volume of the

reaction flask is tripled, the equilibrium constant will be

A. 100

B. 300

C.250

D. 150

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qzpBCWlUd0UP
https://dl.doubtnut.com/l/_7bVBzoNHd4vf

13. For reaction : H,(h) + I,(g) ¢ 2HI(g) at certain temperature, the value
of equilibrium constant is 50. If the volume of the vessel is reduced to
half of its original volume, the value of new equilibrium constant will be
A. 25
B. 50

C. 100

D. Unpredictable

Answer: B

° Watch Video Solution

14. The system PCl(g) © PCl5(g) + Cl,(g) attains equilibrium. If the
equilibrium concentration of PCl,(g) is doubled, the concentration of

Cl,(g) would become

A.1/4 its original value


https://dl.doubtnut.com/l/_C3HyNLlu4hUo
https://dl.doubtnut.com/l/_3d9hj715GMkO

B. 1/2 its original value

C. Twice its original value

D. Unpredictable

Answer: D

o Watch Video Solution

15. XY, dissociates XY,(g) « XY(g) + Y(g9). When the initial pressure of
XY, is 600 mm Hg, the total equilibrium pressure is 800 mm Hg. Calculate
K for the reaction Assuming that the volume of the system remains
unchanged.

A.50.0

B. 100.0

C. 166.6

D. 400.0


https://dl.doubtnut.com/l/_3d9hj715GMkO
https://dl.doubtnut.com/l/_sLdy8hPK6lhm

Answer: B

o Watch Video Solution

16. Consider the reaction

A(g) + B(g) = C(g) + D(g)
Which occurs in one step. The specific rate constant are 0.25 and 5000 for
the forward and reverse reaction, respectively. The equilibrium constant
is

A.2.0 x 1074

B.4.0 x 102

C.5.0x 107>

D.2.5x10°°

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_sLdy8hPK6lhm
https://dl.doubtnut.com/l/_gk0Oa3TlpuN6
https://dl.doubtnut.com/l/_3xecE2SqapNQ

17. For the equilibrium system
2HX(g) « Hy(9) *+ X5(9)
the equilibrium constant is 1.0 x 10 °. What is the concentration of HX if
the equilibrium concentration of H, and X, are 1.2 x 10°3 M, and
1.2 x 10~* M respectively?

A.12 x 107*M

B.12 x 1073M

C.12 x107°M

D.12 x 10" M

Answer: C

° Watch Video Solution

18. In alkaline solution, the following equilibria exist
a.S>" +S - Sg' equilibrium constant K

b.Sg- +S - Sé- equilibrium constant K,


https://dl.doubtnut.com/l/_3xecE2SqapNQ
https://dl.doubtnut.com/l/_LLp0MgXEDPzi

K, and K, have values 12 and 11, respectively.

Sg_ ~ §2° +2S.What is equilibrium constant for the reaction

A. 132
B.7.58 x 1073
C.1.09

D.0.918

Answer: B

o Watch Video Solution

19. Given the equilibrium constants

HgCl® +CI® - HgCl,, K, = 3 x 10°

HgCl, + CI® — HgCl; ,K, = 8.9

The equilibrium constant for the disproportionation equilibrium

2HgCl, - HgCl® +HgCl3e is

A.(a)-3.3 x 10°


https://dl.doubtnut.com/l/_LLp0MgXEDPzi
https://dl.doubtnut.com/l/_T5IOcBWNaITg

B.(b)3x 10>
C.(c) 3.3 x 10°

D.(d)3 x 1076

Answer: D

o Watch Video Solution

20. When the reaction, 2NO,(g) < N,0 ,(g) reaches equilibrium at 298K.
The partial pressure of NO, and N,O, are 0.2Kpa and 0.4Kpaq,
respectively. What is the equilibrium constant K, of the above reaction at
298K?

A.0.1

B.0.5

C.1.0

D. 10


https://dl.doubtnut.com/l/_T5IOcBWNaITg
https://dl.doubtnut.com/l/_QU0iwo1fNa98

Answer: D

o Watch Video Solution

21. The vapour density of mixture consisting of NO, and N,O, is 38.3 at
26.7 ° C. Calculate the number of moles of NO, | 100g of the mixture.
A.0.2
B.0.4
C.0.8

D.1.6

Answer: B

o Watch Video Solution

22.In the problem number 21, the number of mole of N,O, in 100g of the

mixture is:


https://dl.doubtnut.com/l/_QU0iwo1fNa98
https://dl.doubtnut.com/l/_0Fes2px54YyJ
https://dl.doubtnut.com/l/_cW4xYdAd4e9O

A.0.43

B.0.86

C.0.57

D.0.2

Answer: B

o Watch Video Solution

23. One mole of SO; was placed in a litre reaction flask at a given
temperature when the reaction equilibrium was established in the
reaction.

2505 & 250, + O, the vessel was found to contain 0.6 mol of SO,. The

value of the equilibrium constant is

A.0.36
B.0.675

C.0.45


https://dl.doubtnut.com/l/_cW4xYdAd4e9O
https://dl.doubtnut.com/l/_17LleNX4hqSy

D.0.54

Answer: B

o Watch Video Solution

24. The equilibrium constant for the reaction w+x & y+z is 9. If one
mole of each of w and x are mixed and there is no change in volume, the
number of moles of y for formed is

A.(a) 0.10

B. (b) 0.50

C.(c) 0.75

D. (d) 0.54

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_17LleNX4hqSy
https://dl.doubtnut.com/l/_FgOPOVxsFkXD
https://dl.doubtnut.com/l/_1uFqLSUyD5bY

25.In the gaseous equilibrium

A + 2B < C + Heat, the forward reaction is favoured:

A. Low P,High T

B.Low P, Low T

C.High P,Low T

D. High P,High T

Answer: C

o Watch Video Solution

26. The active mass of 64g of HI in a 2 - L flask would be

A2

B.1

C.5

D.0.25


https://dl.doubtnut.com/l/_1uFqLSUyD5bY
https://dl.doubtnut.com/l/_zHwcmgv905dI

Answer: D

° Watch Video Solution

27.For N, + 3Hy ¢ 2NH, + Heat

B.K, = KRT
— -2
C.K, = K(RT)

_ -1
D.K, = K(RT)

Answer: C

o Watch Video Solution

28. For the reaction H,(g) + I5(g9) « 2HI(g), the equilibrium constant

changes with:


https://dl.doubtnut.com/l/_zHwcmgv905dI
https://dl.doubtnut.com/l/_f94QFJSO7UjM
https://dl.doubtnut.com/l/_zIMXLxqlGWPI

A. Total pressure
B. Catalyst
C. The amounts of H, and I, present

D. Temperature

Answer: D

o Watch Video Solution

29. The equilibrium constant K for the reaction 2HI(g) < H,(g) + I,(g) at
room temperature is 2.85 and that at 698K is 1.4 x 102 This implies

A. HI is exothermic compound

B. HI is very stable at room temperature

C. HI is relatively less stable than H, and I, at room temperature

D. HI is resonance stablised

Answer: C



https://dl.doubtnut.com/l/_zIMXLxqlGWPI
https://dl.doubtnut.com/l/_bQvLTk9IDb7N

l o Watch Video Solution

30.K, and K, are equilibrium constant for reactions (i) and (ii)
Ny(9) + 0,(g) & 2NO(g) ..()

1 1
NO(g) # ENz(g) + 502(9)---(“)

Then,

— 2
A K= (1K)

C.K, =1/K,
D.K; = (Ky)°
Answer: A

o Watch Video Solution

31. The equilibrium constant K, for a homogeneous gaseous reaction is

1078, The standard Gibbs free energy change AG® for the reaction


https://dl.doubtnut.com/l/_bQvLTk9IDb7N
https://dl.doubtnut.com/l/_vKVqOytswF6V
https://dl.doubtnut.com/l/_JhIiqgnliRFI

(usingR = ZCaIK'lmol'l) is

A. 10.98kcal
B. -1.9kcal
C.-4.1454kcal

D. +4.1454kcal

Answer: A

o Watch Video Solution

32. Which of the following will not change the concentration of ammonia
in the equilibrium
N,(g) + 3H,(g9) © 2NH,(g), AH = - xkJ

A. increase of temperature

B. increase of volume

C. decrease of volume


https://dl.doubtnut.com/l/_JhIiqgnliRFI
https://dl.doubtnut.com/l/_ye9H97FuDI0R

D. addition of catalyst

Answer: D

o Watch Video Solution

33. In a chemical reaction, equilibrium is said to have been established

when the

A. Concentrations of reactants and products are equal

B. Opposing reactions ceases

C. Velocities of opposing reaction become equal

D. Temperature of opposing reactions are equal

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ye9H97FuDI0R
https://dl.doubtnut.com/l/_bMw6EMUIodn8

34.In a chemical reaction

N, + 3H, & 2NH,, at equilibrium point

A. Equal volumes of N, and H, are reacting

B. Equal masses of N, and H, are reacting

C. The reaction has stopped

D. The same amount of ammonia is formed as is decomposed into N,

and H,

Answer: D

o Watch Video Solution

35. The equilibrium constant of a reversible reaction at a given

temperature

A. Depends on initial concentration, of the reactants.

B. Depends on the concentration of the products at equilibrium.


https://dl.doubtnut.com/l/_Vmjg3mDAx163
https://dl.doubtnut.com/l/_kE9V9nk6Ddng

C. Does not depend on the initial concentration.

D. It is not characteristic of the reaction

Answer: C

° Watch Video Solution

36. According to Le- Chatelier's principle. Adding heat to a solid ¢ liquid
equilibrium will cause the.

A. Amount of solid to decrease

B. Amount of liuid to decrease

C. Temperature to rise

D. Temperature to fall

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kE9V9nk6Ddng
https://dl.doubtnut.com/l/_4jbkn4pOPcW2
https://dl.doubtnut.com/l/_v5GjG7pbczXM

37.1n the formation of nitric acid, N, and O, are made to combine. Thus,
N, + O, & 2NO + Heat which of the following condition will favour the
formation of NO?

A. low temperature

B. high temperature

C.freezing point

D. all are favourable

Answer: A

° Watch Video Solution

38. Which of the following factors will favour the reverse reaction in a

chemical equilibrium?

A.increase in concentration of one of the reactants

B. increase in concentration of one of the products


https://dl.doubtnut.com/l/_v5GjG7pbczXM
https://dl.doubtnut.com/l/_ewVgf7qepjan

C. removal of one of the products regularly

D. None of these

Answer: B

o Watch Video Solution

39. For the system A(g) + 2B(g) « C(g) the equilibrium concentration is
A = 0.06molL"1, B = 0.12molL !
C = 0.216molL " The Keq for the reaction is

A.250

B. 416

C.4x10°3

D. 125

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ewVgf7qepjan
https://dl.doubtnut.com/l/_DWJuSnCGEqZx

40. When 4mol of A is mixed with 4mol of B, 2mol of C and D are formed

at equilibrium, according to the reaction

A+Be C+D

the equilibrium constant is

A4

B.1

C.1/2

D.1/4

Answer: B

o Watch Video Solution

41. Consider the reaction

CaCOx(s) & CaO(s) + CO,(9)


https://dl.doubtnut.com/l/_DWJuSnCGEqZx
https://dl.doubtnut.com/l/_AtOnOqP1GgOp
https://dl.doubtnut.com/l/_HuU8PoYCV4VQ

in closed container at equilibrium. What would be the effect of addition

of CaCO; on the equilibrium concentration of CO,?

A. Increases

B. Decreases

C. Data is not sufficient

D. Remains unaffected

Answer: D

o Watch Video Solution

42. The equilibrium constant for the reaction N,(g) + O,(g) ¢ 2NO(g) is
4 x 10~%at 200 K In presence of a catalyst of the catalyst at 200K is:

A.40 x 1074

B.4x10°%

C.4x10°2


https://dl.doubtnut.com/l/_HuU8PoYCV4VQ
https://dl.doubtnut.com/l/_2GBwjC7WNduL

D.incomplete data

Answer: B

o Watch Video Solution

43. In which of the following reaction, the yield of the products does not

increase by increase in thepressure?

A.N5(g) + O,(g) = 2NO(g)

B. 250,(g) + O5(g) = 2505(9)
C. Ny(g) + 3H,(g) = 2NH4(g)

D. PCI5(g) + Cly(g) = PCl5(g)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2GBwjC7WNduL
https://dl.doubtnut.com/l/_nEQlUSFX89Aj

44, At a certain temperature , only 50% Hl is dissociated at equilibrium in

the following reaction:

2HI(g) « Hy(g) + Ix(9)

the equilibrium constant for this reaction is:
A 1.0
B.3.0
C.0.5

D. 0.25

Answer: D

° Watch Video Solution

45, For a reaction A(g) < B(g) + C(g). K, at 400°Cis 1.5 x 10 * and K, at

600 ° Cis 6 x 1073. Which statement is incorrect?

A. The reaction is exothermic


https://dl.doubtnut.com/l/_VgIOV3RmBclD
https://dl.doubtnut.com/l/_cUovFzRuysic

B. Increase in temperature increases the formation of B

C. Increase in pressure increases the formation of A

D.Decrease in temperature and increase in pressure shift the

equilibrium towards left

Answer: A

° Watch Video Solution

46.8 mol of gas AB, are introduced into a 1.0dm?> vessel. It dissociates as

2AB5(g) @ Ay(g) + 3B5(9)
At equilibrium, 2 mol of A, is found to be present. The equilibrium
constant for the reaction is

A. (a) 2mol?L -2

B. (b) 3mol?L "2

C. (¢) 27mol?L "2

D. (d) 36mol?L "2


https://dl.doubtnut.com/l/_cUovFzRuysic
https://dl.doubtnut.com/l/_XjpMkLbh80tt

Answer: C

° Watch Video Solution

47. 1 mol of XY(g) and 0.2 mol of Y(g) are mixed in 1 L vessel. At

equilibrium, 0.6 mol of Y(g) is present. The value of K for the reaction

XY(g) @ X(g9) + Y(g) is

A. 0.04molL "1

B. 0.06molL "1

C.0.36molL "1

D. 0.40molL "}

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XjpMkLbh80tt
https://dl.doubtnut.com/l/_JE8sVYw1MnjU

48. How will the lowering of temperature affect the chemical equilibrium
in the system
2NO + O, ¢ 2NO,,AH < 0
A. Relative concentration of products and reactants does not change.
B. Relative concentration of products and reactants change.

C. Equilibrium is shift to the left.

D. Equilibrium is shift to the right.

Answer: B::D

° Watch Video Solution

49. For the reaction N,0,(g) ¢ 2NO,(g), the value of Kp is 1.7 x 10% at

500K and 1.7 x 10* at 600K. Which of the following is/are correct ?

A.The proportions of NO, in the equilibrium mixture is increased by

decrease in pressure.


https://dl.doubtnut.com/l/_xrLV7R3nVQc9
https://dl.doubtnut.com/l/_7siD7IXnQhtG

B. The standard enthalpy change for the forward reaction is negative

C. Units of K, are atm ™!
D. At 500K the degree of dissociation of N,O, decreases by 50 % by

increasing the pressure by 100 %

Answer: A

° Watch Video Solution

50. At equilibrium X +Y < 3Z, 1 mol of X, 2 mol of Y and 4 mol of Z are

contained in a 3-L vessel. What will be the value of the reaction

coefficient Q,

A 10

B. 15

C.10.67

D. None of these


https://dl.doubtnut.com/l/_7siD7IXnQhtG
https://dl.doubtnut.com/l/_oxSFqNfEr4T8

Answer: C

o Watch Video Solution

51. What concentration of CO, be in equilibrium with 0.025M CO at
120 ° C for the reaction
FeO(s) + CO(g) « Fe(s) + CO,(9)
if the value of K, = 5.0 7
A.0.125M
B.0.0125M

C.1.25M

D.12.5M

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_oxSFqNfEr4T8
https://dl.doubtnut.com/l/_e94DVxx9OBV3

52. Which of the following reactions will not be affected by increasing the

pressure?

A. PCI<(g) & PCl4(g) + Clx(g)

B. N,(g) + O,(g9) © 2NO(g)

C. CaCO4(s) & CaO(s) + COy(g)

D. CO(g) + H,0(g) © CO,(g) + Hy(9)

Answer: B::D

o Watch Video Solution

53.The value of K, = 4.24 at 800K for the reaction.
CO(g) + HyO(g) = CO,(g) + Hy(9)
Calculate equilibrium concentration of CO,, H,, CO and H,O at 800K. If

only CO and H,O are present initially at concentrations of 0.10M each.

A. Adding a suitable catalyst


https://dl.doubtnut.com/l/_tuVlzpFvW7GO
https://dl.doubtnut.com/l/_5M4qSC4obezc

B. Adding an inert gas

C. Decreasing the volume of the container

D. Increasing the amount of CO(g)

Answer: D

o Watch Video Solution

54. For the chemical reaction

3X(g) + Y(g9) = X3Y(9),

The amount of X,Y at equilibrium is not affected by
A. Temperature and pressure
B. Temperature only
C. Pressure only

D. Temperature, pressure, and catalyst

Answer: A



https://dl.doubtnut.com/l/_5M4qSC4obezc
https://dl.doubtnut.com/l/_tPbAXQ9jW7X8

l @Y Watch Video Solution J

55. When two reactants A and B are mixed to give products C and D, the

reaction quotient (Q) at the initial stages of the reaction

A.ls zero

B. Decreases with time

C.Is independent of time

D. Increases with time

Answer: D

o Watch Video Solution

56. At constant temperature , the equilibrium constant (KP) for the

decomposition reaction

N,0, « 2NO,, is expressed by K, = ———


https://dl.doubtnut.com/l/_tPbAXQ9jW7X8
https://dl.doubtnut.com/l/_CYSuHkhNUt4P
https://dl.doubtnut.com/l/_IbwsBEYeZqUc

where p= pressure x = extent of decomposition .which one of the
following statements is true?

A. Kp increase with increase in p

B. Kp increases with increase in x

C. Kp increases with decrease in x.

D. K, remains constant with change in p and x

° Watch Video Solution

57. The equilibrium constant K ,; and K, for the reactions X < 2Y and
Z & P+ Q, respectively, are in the ratio of 1:9. If the degrees of
dissociation of X and Z are equal, then the ratio of total pressure at

equilibria is

A.1:36

B.1:9


https://dl.doubtnut.com/l/_IbwsBEYeZqUc
https://dl.doubtnut.com/l/_ElSmC5BdbTIZ

C.1:6

D.1:4

o Watch Video Solution

58. For the reaction X & 2Y and Z & P + Q occuring at two different
pressure P, and P,, respectively. The ratio of the two pressure is 3:1.
What will be the ratio of equilibrium constant Kp2:Kpl, if degree of
dissociation of X and Z are equal.

A.(a) 1:36

B.(b) 1:12

C.(c)1:9

D.(d)2:3

o Watch Video Solution



https://dl.doubtnut.com/l/_ElSmC5BdbTIZ
https://dl.doubtnut.com/l/_ONY5nJwX1uuS

Exercises (Assertion-Reasoning)

1. Assertion : K, can be less than, greater than or equal to K,
Reason : Relation between K, and K, depends on the change in number
of moles of gaseous reactants and products (An).
A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)
B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)
C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_woaFZRnmUkzv

2. Assertion (A) : For N,(g) + 3H,(g) ¢ 2NH3(g), the equilibrium constant

1 3
is K. The for ENZ(Q) + EHZ(Q) & NH;(g), the equilibrium constant will be
VK.
Reason (R) : If concentrations are changed to half, the equilibrium
constants will be halved.
A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)
B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)
C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hPom8urqRQLx

3. Assertion (A) : The equilibrium constant is fixed and characteristic for

any given chemical reaction at a specified temperature.

Reason (R) : The composition of the final equilibrium mixture at a

particular temperature depends upon the starting amount of reactants.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_i6Kogk1fxKSJ

4. Assertion (A) : K, is always greater than K.
Reason (R) : The effect of pressure is greater on the rate of reaction than

the effect of concentration.

A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)

C.If (A) is correct, but (R) is incorrect

D. If both (A) and (R) are incorrect.

Answer: D

° Watch Video Solution

5. Assertion (A) : A catalyst does not influences the values of equilibrium

constant


https://dl.doubtnut.com/l/_geHaBJBMCcda
https://dl.doubtnut.com/l/_Nmu6M9Gt23w4

Reason (R) : Catalyst influences the rate of both forward and backward

reactions equally.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

o Watch Video Solution

6. Assertion (A) : Equilibrium constant of a reaction increases if
temperature is increased
Reason (R) : The forward reaction becomes faster with increase of

temperature.


https://dl.doubtnut.com/l/_Nmu6M9Gt23w4
https://dl.doubtnut.com/l/_piMB5mukZcw7

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

° Watch Video Solution

7. Assertion (A) : The active mass of pure solid and pure liquid is taken
unity.

Reason (R) : The active mass of pure solids and liquids depends on the
density and molecular mass. The density and molecular of a mass of pure

liquids and solids are constant.


https://dl.doubtnut.com/l/_piMB5mukZcw7
https://dl.doubtnut.com/l/_kfEmEr4vSidB

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

° Watch Video Solution

8. Assertion (A) : For PCl;(g) < PCl5(g) + Cl,(g), if more CI, is added the
equilibrium will shift in backward direction. Hence, equilibrium constant
will decrease.

Reason (R) : Addition of inert gas to the equilibrium mixture at constant

volume does not alter the equilibrium.


https://dl.doubtnut.com/l/_kfEmEr4vSidB
https://dl.doubtnut.com/l/_3O0veW4AfoYP

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

° Watch Video Solution

9. Assertion (A) : Adding inert gas to dissociation equilibrium of N,0, at
constant pressure and temperature increases the dissociation.
Reason (R) : molar concentration of the reactants and products

decreases.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)


https://dl.doubtnut.com/l/_3O0veW4AfoYP
https://dl.doubtnut.com/l/_wONr4TUj2NYH

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

° Watch Video Solution

10. Assertion (A) : The value of K for a reaction may increase or decrease
with increase in temperature depending upon whether the reaction is
exothermic or endothermic.

Reason (R) : With increase in temperature, the extent of reaction

increases.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)


https://dl.doubtnut.com/l/_wONr4TUj2NYH
https://dl.doubtnut.com/l/_tbFJmJrhg9Sb

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: B

° Watch Video Solution

11. Assertion (A) : When a catalyst is added to a reaction mixture in

equilibrium the amount of the products increases.

Reason (R) : The forward reaction becomes faster on adding the catalyst.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)


https://dl.doubtnut.com/l/_tbFJmJrhg9Sb
https://dl.doubtnut.com/l/_JSCxJLccSGq4

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

° Watch Video Solution

12. Assertion (A) : For the reaction
H,+1I, e 2HLK, = K,
Reason (R) : In this reaction, the sum of stoichiometric coefficient of

reactants is equal to the sum of stoichiometric coefficients of products.

A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.


https://dl.doubtnut.com/l/_JSCxJLccSGq4
https://dl.doubtnut.com/l/_eFKNRHGayO1s

Answer: A

o Watch Video Solution

13. Assertion (A) : A change of pressure has no effect in case of the
equilibrium,

Ny(g) + Oy(g) « 2NO(9)
Reason (R) : The reaction,

N,(g) + O,(g) © 2NO(g) is highly exothermic reaction

A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C


https://dl.doubtnut.com/l/_eFKNRHGayO1s
https://dl.doubtnut.com/l/_NopGf188qijP

o Watch Video Solution

14. Assertion (A) : The value of K increases with increase in temperature in
case of endothermic reaction
Reason (R) : The increase in temperature shifts the equilibrium in the
backward direction in case of exothermic reaction.
A. If both (A) and (R) are correct, and (R) is the correct explanation for
(A)
B. If both (A) and (R) are correct, but (R) is not the correct explanation
of (A)
C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_NopGf188qijP
https://dl.doubtnut.com/l/_Ho5PcvepOLrj
https://dl.doubtnut.com/l/_rtRCngfk8HWp

15. Assertion (A) : Greater the value of K, more is the fraction of initial

concentration of reactants converted to products at equilibrium.

Reason (R) : The value of K depends on the initial concentration of

reactants.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C.If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

o Watch Video Solution

Exercises (Integer)



https://dl.doubtnut.com/l/_rtRCngfk8HWp

1. A reaction attains equilibrium, when the free energy change is

A (a) 1l
B. (b) 2
C.(c)3

D.(d)0

Answer: D

o Watch Video Solution

2. For a homogeneous chemical reaction,Kp = K, when

A.An=20
B.An =1
CAn=2

D.An = oo


https://dl.doubtnut.com/l/_fX6Yyuhol7Nw
https://dl.doubtnut.com/l/_0M38mjUcZL60

Answer: A

o Watch Video Solution

3. For the reaction A + B & C, the rate constants for the forward and the
reverse reactions are 4 x 10° and 2 x 10° respectively. The value of
equilibrium constant K for the reaction would be

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0M38mjUcZL60
https://dl.doubtnut.com/l/_faM94527uBcf

4.The equilibrium constant for the reactions

A+ B AB is 0.5 at 200K. The equilibrium constant for the reaction

AB < A + B would be

Al

B.2

C.3

D.4

Answer: B

° Watch Video Solution

5.0ne mole of ethanol is treated with one mole of ethanoic acid at 25 ° C.
Half of the acid changes into ester at equilibrium. The equilibrium

constant for the reaction will be

Al


https://dl.doubtnut.com/l/_9UB51WUUw1e6
https://dl.doubtnut.com/l/_EOMTxhfpEEMq

B.2

C.3

D.4

Answer: A

o Watch Video Solution

6. In the reaction A + B © AB, if the concentration of A and B is increased
by a factor of 2, it will cause the equilibrium concentration of AB to
change to

A. Two times to original value

B. Three times to original value

C.Same

D. Zero

Answer: A



https://dl.doubtnut.com/l/_EOMTxhfpEEMq
https://dl.doubtnut.com/l/_vJpcdJzRQSpJ

| Y Watch Video Solution

7. At equilibrium, the value of equilibrium constant K is

Al

B.2

C.3

D.0

Answer: A

o Watch Video Solution

Exercises (Fill In The Blanks)

1. At equilibrium stage, the rate of forward reaction is ... to the rate of

backward reaction.

| o Watch Video Solution


https://dl.doubtnut.com/l/_vJpcdJzRQSpJ
https://dl.doubtnut.com/l/_GONsUCFSkPoG
https://dl.doubtnut.com/l/_AXaVVKBdKEWt

2. The equilibrium constant does not depends on the initial
concentrations of the reactants but depends on ... . of various

reactants and products at ......... .

o Watch Video Solution

3. In the reaction 2NO(g) & N,(g) + O,(g), the values of K, and Kp are

........... at a given temperature.

o Watch Video Solution

4.Number of moles when divided by the total volume in litre gives ...

of the respective species.

o Watch Video Solution



https://dl.doubtnut.com/l/_AXaVVKBdKEWt
https://dl.doubtnut.com/l/_iYqlUeavyZb4
https://dl.doubtnut.com/l/_urOzGd9A9eAO
https://dl.doubtnut.com/l/_wvcxXIKfSp9j

5.The equilibrium state is attained when the reversible reaction is carried

out in @u. space.

o Watch Video Solution

6. The chemical equilibrium is ... in nature.

o Watch Video Solution

7. A catalyst ... the equilibrium state but helps to attain in lesser

time.

° Watch Video Solution

8. The equilibrium concentration of x, y and z are 4,2 and 2 mol L1

respectively, at equilibrium of the reaction 2x +y ¢ z. The value of K__ is

.................



https://dl.doubtnut.com/l/_x219gh7uaQLx
https://dl.doubtnut.com/l/_gcMm78VqWPwB
https://dl.doubtnut.com/l/_G6TRBu68CK4g
https://dl.doubtnut.com/l/_hjyFoVjzeI2R

| @ Watch Video Solution

9. At equilibrium , the amount of each constituent of reaction mixture

becomes ...

o Watch Video Solution

10. The equilibrium constant has no unit if An= ...

o Watch Video Solution

11. The relation between Kp and K of a reversible reaction at constant

temperature is K=

o Watch Video Solution

12. For the reaction, N,(g) + 3H,(g) < 2NH;(g), the units of Kp are ...

[ o~ |


https://dl.doubtnut.com/l/_hjyFoVjzeI2R
https://dl.doubtnut.com/l/_X5mvznCxf24n
https://dl.doubtnut.com/l/_L1A59RYfkIdb
https://dl.doubtnut.com/l/_WvQ1tEsF2KXO
https://dl.doubtnut.com/l/_nsAb14wzq6Vk

[ W Watch Video Solution J

13.In the reaction A + B & C + D, the value of equilibrium constant is 10.
If the rate constant of forward reaction is 80, the rate constant of

backward reaction is ...........

o Watch Video Solution

14. A tenfold increase in pressure on the reaction

N,(g) + 3H,(g) ¢ 2NH;(g) at equilibrium result in .......... in K

o Watch Video Solution

15. The equilibrium constant for the reaction 2A + 2B < 2C + 2D is 200.
The equilibrium constant for the reaction A+ B < C + D, at the same

temperature is ...

o Watch Video Solution



https://dl.doubtnut.com/l/_nsAb14wzq6Vk
https://dl.doubtnut.com/l/_dWs9WrzFcLq8
https://dl.doubtnut.com/l/_ix9t89ojHkh2
https://dl.doubtnut.com/l/_tMCtpoS4M5m3

16. If the activation energies of the forward and backward reactions of a
reversible reaction are E (f) and E(b), respectively. The AE of the

reaction is ...

o Watch Video Solution

17. If the value of equilibrium constant is large, ......... Are more stable.

o Watch Video Solution

18. The magnitude of equilibrium constant is a measure of ......... to which

the reversible reaction proceeds in a particular direction at a given ...

° Watch Video Solution

19. Le Chatelier's principle is applicable to both ... and ...

equilibria.



https://dl.doubtnut.com/l/_57t4zP0aAvcw
https://dl.doubtnut.com/l/_le7Ii7tzr4wH
https://dl.doubtnut.com/l/_lFPckc6flKSY
https://dl.doubtnut.com/l/_yVSHaKVpeFH3

| @ Watch Video Solution

20. Low temperature is favourable for ... reactions.

o Watch Video Solution

21. Low pressure is favourable for those reversible reactions in which

there is ... in the number of molecules.

o Watch Video Solution

22. If the temperature of the system at equilibrium is increased, the

equilibrium will shift in the direction which ... heat.

o Watch Video Solution



https://dl.doubtnut.com/l/_yVSHaKVpeFH3
https://dl.doubtnut.com/l/_WZ66TBHqYoC0
https://dl.doubtnut.com/l/_PchDeEqadRny
https://dl.doubtnut.com/l/_bIsTYdiJmFEF

23. An endothermic reaction which proceeds with decrease in volume will

give maximum yield of the products at and

o Watch Video Solution

24. The formation of ammonia by Haber's process is favoured by ...

pressure.

o Watch Video Solution

25. Low pressure favoures those reactions which occur with ... in the

number of molecule.

o Watch Video Solution

26. For a system of gases A, B, C, and D at equilibrium A + 2B & C + 3D,

the partial pressures are found to be A=2.0,B=2.0,C=3.0, and


https://dl.doubtnut.com/l/_MpipNEhlREah
https://dl.doubtnut.com/l/_ET5PwGGZbobE
https://dl.doubtnut.com/l/_wjKEuRKuensC
https://dl.doubtnut.com/l/_bfTu7ueWCOuM

D = 5.0 atm. The value of equilibrium constant is ........

o Watch Video Solution

27.A+B< C+D
If initially the concentration of A and B are both equal but at equilibrium
concentration of D will twice that of A, then what will be the equilibrium

constant of the reaction?

o Watch Video Solution

28. For reaction PCl5(g) + Cl,(g) ¢ PCl5(g), K, is 30 at 300K. The value of

Kp at 300K is ...

° Watch Video Solution

29. The equilibrium constant for the reaction

CaCO5(s) & CaO(s) + CO,(g) is:



https://dl.doubtnut.com/l/_bfTu7ueWCOuM
https://dl.doubtnut.com/l/_iatt55YWwBnw
https://dl.doubtnut.com/l/_YXIlcubFelPy
https://dl.doubtnut.com/l/_aSzog5ZKDrVn

l o Watch Video Solution J

30. The vapour density of Pcl is 104.16 but when heated to 230 °C, its

vapour density is reduced to 62. The degree of dissociation of PCl; at

o Watch Video Solution

31.In line kilns, the following reaction,
CaCO5(s) « CaO(s) + CO4(g)

proceeds to completion because of

o Watch Video Solution

32.The degree of dissociation of PCI; will be more at ... pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_aSzog5ZKDrVn
https://dl.doubtnut.com/l/_6IfdfimDPH3h
https://dl.doubtnut.com/l/_YVP4LVsf66v4
https://dl.doubtnut.com/l/_SXlFHniW4RSB
https://dl.doubtnut.com/l/_hX7YpNMkwObC

33. When the system 2HI(g) < H,(g) + I,(g) is at equilibrium, inert gas is

introduced. Dissociation of Hl is .............

° Watch Video Solution

34. When a product is removed from the system which is at equilibrium

........... reaction is favoured.

o Watch Video Solution

35. The melting of ice is favoured by ... pressure and ...

temperature.

o Watch Video Solution

Exercises (True/False)

1. The dissociation of CaCOj is suppressed at high pressure


https://dl.doubtnut.com/l/_hX7YpNMkwObC
https://dl.doubtnut.com/l/_h4Ut5VO0tQcx
https://dl.doubtnut.com/l/_L3kuTFnTnL70
https://dl.doubtnut.com/l/_W1BIszUvrWla

o Watch Video Solution

2. More of SO, decompose at low temperature.

o Watch Video Solution

3. Addition of inert gas to system at equilibrium changes only K,notK.

o Watch Video Solution

4.The melting of ice in water decreases with increase in pressure.

o Watch Video Solution

5.The evaporation of liquid with increase in pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_W1BIszUvrWla
https://dl.doubtnut.com/l/_KPE4oytC0Cwx
https://dl.doubtnut.com/l/_87dVCu49qxG1
https://dl.doubtnut.com/l/_jXJXKIuWwd4E
https://dl.doubtnut.com/l/_bv4hoJ8yc5q2

6. If equilibrium constant for the reaction
A, + B, & 2AB is k, then for the backward reaction AB < 1/2A, +1/2B,

the equilibrium constant k' is 1/K.

o Watch Video Solution

7.K, is equal to K. if An is positive.

o Watch Video Solution

8. The value K|, of a reaction has a higher value at higher temperature.

The reaction is exothermic in nature.

o Watch Video Solution

9.The reaction having higher value of equilibrium constant is faster than

the reaction having lower value of equilibrium constant.(T/F)



https://dl.doubtnut.com/l/_ggenXGzEN7Sm
https://dl.doubtnut.com/l/_WjySw0PJWzvu
https://dl.doubtnut.com/l/_zz3fOJLpkexo
https://dl.doubtnut.com/l/_hzqDjy1c2fH0

| @ Watch Video Solution

10. Ammonium chloride dissociates as,
NH/Cl(g) & NHy(g) + HClI(g)
The vapour density becomes half the initial value when degree of

dissociation is 0.5.

o Watch Video Solution

11. The low of mass action applicable to heterogenous equilibria.

o Watch Video Solution

12. Equilibrium can be achieved only in an open vessel. (T/F)

o Watch Video Solution



https://dl.doubtnut.com/l/_hzqDjy1c2fH0
https://dl.doubtnut.com/l/_hZWfqapSlUCU
https://dl.doubtnut.com/l/_f6hP8G4ZH8o5
https://dl.doubtnut.com/l/_j9IXgng4veU5

13. The solubility of sodium hydroxide increases with increase of

temperature.

o Watch Video Solution

14. The degree of dissociation of PCI; decreases with increase in

pressure.

o Watch Video Solution

15. High pressure and low temperature are favourable conditions for the

synthesis of ammonia.

o Watch Video Solution

16. An endothermic reaction proceeds faster in the forward reaction with

decrease in temperature.



https://dl.doubtnut.com/l/_d5jaMSGX33vz
https://dl.doubtnut.com/l/_PjFUpeZbNaaJ
https://dl.doubtnut.com/l/_FAgzcXRNNXSL
https://dl.doubtnut.com/l/_vHg494jLR3Ao

| @ Watch Video Solution

17. A catalyst increases the rate of forward reaction and decrease the rate

of backwark reaction.

o Watch Video Solution

18. The value of K does not depends upon pressure.

o Watch Video Solution

19. For any reaction, greater the value of equilibrium constant greater is

the extent of reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_vHg494jLR3Ao
https://dl.doubtnut.com/l/_uEBWVTyOSXO1
https://dl.doubtnut.com/l/_3XhJ9Zy2khm1
https://dl.doubtnut.com/l/_Th1I8LOcpgPo

20. Solid ¢ liquid equilibrium can be achieved only at melting point of

the substance.

o Watch Video Solution

21. Assertion : The additions of an inert gas at constant volume to a
system at equilibrium does not affect the state of equilibrium
Reason: The inert gas does not react with any of the reactants or

products.

o Watch Video Solution

22. For a reversible system at a constant temperature, the value of K

increases if the concentrations are changed at equilibrium.

° Watch Video Solution



https://dl.doubtnut.com/l/_ezxeftnyfOlD
https://dl.doubtnut.com/l/_kUToXFObwALa
https://dl.doubtnut.com/l/_nnd3wGRHlXOC

23. The equilibrium constant is 10 at 100K. Hence, AG will be negative.

o Watch Video Solution

24. Unit opr is (atm) A"

o Watch Video Solution

25. The value of equilibrium constant is independent of the speed with

which the equilibirum is attained.

o Watch Video Solution

26. In Haber's process, once the equilibrium is established, addition of

nitrogen decreases the yield of ammonia.

° Watch Video Solution



https://dl.doubtnut.com/l/_qhOVtnugjAKQ
https://dl.doubtnut.com/l/_U0wONvygrhU0
https://dl.doubtnut.com/l/_AK0auBTiF4BF
https://dl.doubtnut.com/l/_NL0BaCh7oQQV
https://dl.doubtnut.com/l/_FxkRA7JlWufn

27. At chemical equilibrium , the concentration of all reactants and

products are equal

° Watch Video Solution

28.The equilibrium state can be attained from both sides of the chemical

reaction.

o Watch Video Solution

29. A reaction continues even after the attainment of equilibrium.

o Watch Video Solution

30. The equilibrium can be attained at a faster rate if one of the products

is allowed to escape from the reaction mixture.

o Watch Video Solution



https://dl.doubtnut.com/l/_FxkRA7JlWufn
https://dl.doubtnut.com/l/_dWavfOOFf4yM
https://dl.doubtnut.com/l/_zFaVwooWea1o
https://dl.doubtnut.com/l/_ob9KTunh5gfM

Archives (Multiple Correct)

1. For the gas phase reaction

carried out in a vessel, the equilibrium concentration of C,H, can be
increased by

A.Increasing the temperature

B. Decreasing the temperature

C. Removing some H,

D. Adding some C,Hg

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ob9KTunh5gfM
https://dl.doubtnut.com/l/_8y9pYmYJhmx0

2. When NaNO; is heated in a closed vessel, oxygen is liberated and
NaNO, is left behind. At equilibrium, which are correct

A. Addition of NaNO, favours reverse reaction.

B. Addition of NaNO, fovours forward reaction

C.Increasing the temperature favours forward reaction.

D. Increasing the pressure favours reverse reaction.

Answer: C::D

° Watch Video Solution

3. The equilibrium SO,Cl,(g) « SO,(g) + Cl,(g) is attained at 25°C in a
closed container and an inert gas, helium, is introduced. Which of the
following statement is/are correct?

A.The concentrations of SO,, Cl, and SO,ClI, change.

B. More chlorine is formed.


https://dl.doubtnut.com/l/_a519FOK9wdLJ
https://dl.doubtnut.com/l/_zGi1N5blNEA3

C. The concentration of SO, is reduced.

D. All are incorrect.

Answer: D

o Watch Video Solution

4. For the reaction PCIS(g) o PCI3(g) + Clz(g), the forward reaction at
constant temperature is favoured by

A. Introducing an inert gas at constant volume.

B. Introducing chlorine gas at constant volume,

C.Introducing an inert gas at constant pressure

D. Increasing the volume of the container.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_zGi1N5blNEA3
https://dl.doubtnut.com/l/_vwUxUhMngBRS
https://dl.doubtnut.com/l/_otpZdasaDIoy

5. For the reaction
CO(g) + Hy0(g) < COx(g) + Hy(9)
at a given temperature, the equilibrium amount of CO,(g) can be
increased by
A. Adding a suitable catalyst
B. Adding an inert gas

C. Decreasing the volume of the container

D. Increasing the amount of CO(g)

Answer: D

° Watch Video Solution

6. The equilibrium 2Cu! & Cu + cu®

In agqueous medium at 25 ° C shifts towards the left in the presence of

©
A.NO;


https://dl.doubtnut.com/l/_otpZdasaDIoy
https://dl.doubtnut.com/l/_UO0aCQiHEopb

B.CI®

C.SCN®

D.CN°®

Answer: B::C::D

o Watch Video Solution

Archives (Single Correct)

1. For the reaction H,(g) +I,(g9) © 2HI(g), the equilibrium constant

changes with:

A. Total pressure

B. Catalyst

C.The amounts of H, and I, present

D. Temperature


https://dl.doubtnut.com/l/_UO0aCQiHEopb
https://dl.doubtnut.com/l/_Ct1YgxSIiqUF

Answer: D

o Watch Video Solution

2. Pure ammonia is placed in a vessel at a temperature where its
dissociation constant (a) is appreciable. At equilibrium,

A. K, does not change significantly with pressure

B. o does not change with pressure

C. The concentration of NH; does not change with pressure.

D. The concentration of hydrogen is less than that of nitrogen.

Answer: A

° Watch Video Solution

3. An example of a reversible reaction is


https://dl.doubtnut.com/l/_Ct1YgxSIiqUF
https://dl.doubtnut.com/l/_NXyiEbNCWO2p
https://dl.doubtnut.com/l/_MWClaXfsafll

A Pb(NO3)2(aq) + 2Nal(aq) — PbI,(s) + 2NaNO4(aq)
B. AgNO(3)(aq) + HCl(aq) — AgClI(s) + HNO5(aq)
C. 2Na(s) + H,O(l) — 2NaOH(aq) + H,(g)

D. KNO5(aq) + NaCl(aq) — Kcl(aq) + NaNO5(aq)

Answer: D

° Watch Video Solution

4.0ne "mole" of N,0O,(g) at 100K is kept in a closed container at 1.0 atm
pressure. It is heated to 400K, where 30% by mass of N,0,(g)
decomposes to NO,(g). The resultant pressure will be

A. 1.2 atm

B.2.4 atm

C.2.0 atm

D. 1.0 atm


https://dl.doubtnut.com/l/_MWClaXfsafll
https://dl.doubtnut.com/l/_tJ2Tn3bT2S8G

Answer: B

o Watch Video Solution

5. For the chemical reaction

3X(g) + Y(g) « X3Y(9),

the amount of XY at equilibrium is affected by
A. Temperature and pressure
B. Temperature only
C. Pressure only

D. Temperature, pressure, and catalyst

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_tJ2Tn3bT2S8G
https://dl.doubtnut.com/l/_9Ew5SZf4M255

6. For the reversible reaction

N,(g) + 3H,(g) © 2NH;(g)

at 500 ° C, the value of K, is 1.44 x 107> when the partial pressure is
measured in atmophere. The corresponding value of K_ with

concentration in mol L1 is

1.44 x 10°°
A. >
(0.082 x 500)"
144 x 10°°
B. >
(8.314 x 773)"
1.44 x 10°°
C. >
(0.082 x 773)
1.44 x 10°°
D. >
(0.082 x 773)"

Answer: D

o Watch Video Solution

7. When two reactants A and B are mixed to give products C and D, the

reaction quotient Q at the initial stages of the reaction


https://dl.doubtnut.com/l/_Q3N2f6FWiY5R
https://dl.doubtnut.com/l/_ejeb5L7VNTVV

A.ls zero

B. Decreases with time

C.Is independent of time

D. Increases with time

Answer: D

° Watch Video Solution

8. At constant temperature , the equilibrium constant (KP) for the

decomposition reaction
(4%)
(1<)

where p= pressure x = extent of decomposition .which one of the

N,O4 © 2NO,, is expressed by K, =

following statements is true?

A.K, increases with increase in p.

B. Kp increases with increase in x.


https://dl.doubtnut.com/l/_ejeb5L7VNTVV
https://dl.doubtnut.com/l/_rIO11zaB15Y2

C. Kp increases with decrease in x.

D.K, remains constant with change in p and x

Answer: D

° Watch Video Solution

9. Consider the following equilibrium in a closed container,

Ny04(g) © 2NOy ()

At a fixed temperature, the volume of the reaction container is halved.
For this change which of the following statements holds true regarding

the equilibrium constant (Kp) and degree of dissociation (a)?

A. Neither K, nor a changes
B. Both K, and a change
C. K, changes but a does not change

D.K, does not change but a changes


https://dl.doubtnut.com/l/_rIO11zaB15Y2
https://dl.doubtnut.com/l/_MkX1eHBhVaTg

Answer: D

o Watch Video Solution

Archives (Fill In The Blanks)

1. For a given reversible reaction at a fixed temperature, equilibrium

constants K, and K are related by ...

o Watch Video Solution

2. A 10-fold increase in pressure on the reaction
N5(g) + 3H,(g) © 2NH3(9)

at equilibrium results in ....... in K,

o Watch Video Solution



https://dl.doubtnut.com/l/_MkX1eHBhVaTg
https://dl.doubtnut.com/l/_JWGuHbtbZiCu
https://dl.doubtnut.com/l/_wDYF0EljpqhX

3.For a gaseous reaction 2B — A, the equilibrium constant K, (13 to/

than K..

o Watch Video Solution

Archives (True/False)

1. When a liquid and its vapour are at equilibrium and the pressure is

suddenly decreased, cooling occurs.

o Watch Video Solution

2. If equilibrium constant for the reactions.
A, + B, & 2AB,

is K, then the backward reactions.

1 1
AB & EAZ + EBZ'

its value is 1/K . Is it true or false? If false then write the correct constant.

| o |


https://dl.doubtnut.com/l/_HUH4Indvw2u5
https://dl.doubtnut.com/l/_nM5cl70EpZ5K
https://dl.doubtnut.com/l/_KAhAovrQAPp6

I & Watch Video Solution ]

3. Catalyst makes a reaction more exothermic.

o Watch Video Solution

4. The rate of an exothermic reactions increases with increase in

temperature.

° Watch Video Solution

Archives (Subjective)

1. One mole of nitrogen is mixed with three moles of hydrogen in a 4 litre

container. If 0.25 per cent of nitrogen is converted into ammonia by the
following reaction
N,(g) + 3H, © 2NH,(g)

calculate the equilibrium constant of the reaction in concentration units.


https://dl.doubtnut.com/l/_KAhAovrQAPp6
https://dl.doubtnut.com/l/_yTH7PVBBMdLy
https://dl.doubtnut.com/l/_ExyXAJyWkpG9
https://dl.doubtnut.com/l/_OKOEJ15da9Jx

What will be the value of K for the following reaction?

1 3
ENz(g) + EHZ « NH;(g)

° Watch Video Solution

2. 1 mole of N, and 3 moles of PCI: are placed in a 100 litre vessels
heated at 227 ° C the equilibrium pressure is 2.05 atm Assuming ideal
behaviour,Calculate degree of dissociation of PCI; and K, for the
reaction

PCly(g) « PCl5(g) + Cly(g)

° Watch Video Solution

3. The equilibrium constant of the reaction

Ax(g) + By(g) < 2AB(g)

at 100 ° C is 50. If a 1L flask containing 1 mol of A, is connected to a 2L
flask containing 2 mol of B,, how many moles of AB will be formed at

373K?

S ]


https://dl.doubtnut.com/l/_OKOEJ15da9Jx
https://dl.doubtnut.com/l/_gIM4zzvwrCgS
https://dl.doubtnut.com/l/_icpzf36AgV3l

l & Watch Video Solution ]

4. At a certain temperature, equilibrium constant (KC

) is 16 for the
reaction:
SO,(g) + NO,y(g) « SO5(g) + NO(g)

If we take 1 mol of each of the four gases in a 1L container, what would

be the equilibrium concentrations of NO and NO,?

o Watch Video Solution

5.N,0,is 25 % dissociated at 37 ° C and latm. Calculate Kp

o Watch Video Solution

6. For the reaction
CO(g) + 2Hy(g) < CH30H(g)
Hydrogen gas is introduced into a five-litre flask at 327 ° C, containing 0.2

mol of CO(g) and a catalyst, untill the pressure is 4.92atm. At this point,


https://dl.doubtnut.com/l/_icpzf36AgV3l
https://dl.doubtnut.com/l/_LM52L1knBCZa
https://dl.doubtnut.com/l/_3aBn2ozkthqZ
https://dl.doubtnut.com/l/_GhNOl9Qre17M

0.1 mol of CH;0H(g) is formed. Calculate the equilibrium constants K,

and K.

° Watch Video Solution

7. 0.15mol of CO taken in a 2.5L flask is maintained at 750K alongwith a
catalyst so that the following reaction can take place
CO(g) + 2H,(g) © CH3;0H(g). Hydrogen is introduced unit the total
pressure of the system is 8.5 atm at equilibrium and 0.08 mol of
methanol is formed. Calculate

a.K, and K,

b. The final pressure if the same amount of CO and H, as brfore is used

but no catalyst so that the reaction does not take place.

o Watch Video Solution

8. The progress of the reaction A & nB with time is persented in the

figure given below:


https://dl.doubtnut.com/l/_GhNOl9Qre17M
https://dl.doubtnut.com/l/_UOmJdE6NUguf
https://dl.doubtnut.com/l/_BkEDxoCtGu6n
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Determine
a. The value of n.
b. The equilibrium constant K.

c. The initial rate of concentration of A.

o Watch Video Solution

9. The degree of dissociation is 0.4 at 400K and 1.0 atm for the gaseous

reaction
PCI; & PCl; + Cl,

assuming ideal behaviour of all gases, calculate the density of equilibrium


https://dl.doubtnut.com/l/_BkEDxoCtGu6n
https://dl.doubtnut.com/l/_w6IYcUzkaVdg

mixture at 400K and 1.0 atm (relative atomic mass of P is 31.0 and of Cl is

35.5).

° Watch Video Solution

10. When 3.06g of solid NH,HS is introduced into a two-litre evacuated
flask at 27 ° C, 30 % of the solid decomposes into gaseous ammonia and
hydrogen sulphide. (i) Calculate K and Kp for the reaction at 27 ° C. (ii)
What would happen to the equilibrium when more solid NH,HS is

introduced into the flask?

° Watch Video Solution

11.In the reaction equilibrium
N,0, & 2NO,(g)
When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar.

e

Given: AG® = 100kJ, ATGEO = 50KJ
2¥4 2


https://dl.doubtnut.com/l/_w6IYcUzkaVdg
https://dl.doubtnut.com/l/_GmKJjEfCM4GF
https://dl.doubtnut.com/l/_QYdr3mAkGI0Q

a. Find AG ® of the reaction at 298K.

b. Find the direction of the reaction.

o Watch Video Solution

1. The equilibrium constant K, of the reaction: 250, + O, & 250, is
900atm™! at 800K. A mixture constaining SO; and O, having initial
pressure of 1 atm and 2 atm respectively, is heated at constant volume to
equilibriate. Calculate the partial pressure of each gas at 800K at

equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_QYdr3mAkGI0Q
https://dl.doubtnut.com/l/_NL6b6SJJtt2r

