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EQUILIBRIUM

NUMERICAL EXAMPLES

1. At a particular temperature, the values of rate constant of forward and
backward reactions are
1.5%x10°?L - mol ' - s~1 and 1.8 x 10°3L - mol ! - s~1 respectively for the
reaction A+ B ¢ C+D. Determine the equilibrium constnt of the

reaction at that temperature.

° Watch Video Solution
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2. At a particular temperature, the equilibrium constant of the reaction
2A+ B & 2C is 8.0 x 10%L - mol L. If the rate constant of the reverse
reaction be 1.24L - mol ™! - s*1, then find the value of rate constant of the

forward reaction at that temperature.

° Watch Video Solution

3. For the reaction 250,(g) + O,(g) « 2504(g), K, = 3 x 10** at 25°C.

Find the value of K ..

° Watch Video Solution

4. AT 1500K, K = 2.6 x 10-9 for the reaction 2BrF¢(g) « Br,(g) + 5F,(g).

Determine K, of the reaction at that temperature.

° Watch Video Solution
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5. Find the temperature at which the numerical values of K, and K will

1 3
be equal to each other for the reaction, EN2(Q) + EHz(g) & NH,(9g).

o Watch Video Solution

6. At 400 ° C, Hy(g) and I,(g) are allowed to react in a closed vessel of 5 L
capacity to produce H(g). At equilibrium, the mixture in the flask is found
to consist of 0.6 mol H,(g), 0.6 mol I,(g) annd 3.5 mol HI(g). Determine

the value of K, of the reaction.

o Watch Video Solution

7. At a particular temperature, CO(g) reacts with Cl,(g) in a closed
container to produce COCI5(g). In the equilibrium mixture, partial
pressures of CO(g), Cl,(g) and COCI,(g) are found to be 0.12,1.2 and 0.58
atm respectively. Find the value of K, of the reaction,

CO(g) + Cly(g) © COCl,(g).
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8.1n a closed vessel of 1dm?> capacity, 1 mol N,(g) and 2 mol H,(g) interact
to produce 0.8 mol NH;(g) in the equilibrium mixture. What is the

concentration of H,(g) in the equilibrium mixture?

o Watch Video Solution

9. At 20 °C, 0.258mol A(g) and 0.592 mol B(g) are mixed in a closed
vessel of 5L capacity to conduct the following reaction:
A(g) + 2B(g) < C(g). If 0.035 mol C(g) remains in the equilibrium mixture,

then determine the partial pressure of each constituent at equilibrium.

o Watch Video Solution

10. 2 mol of HI were heated in a sealed tube at 440°C until the
equilibrium was reched. Hl was found to be 22% dissociated. Calculate the

equilibrium constant for the reaction 2HI(g) < H,(g) + I,(g).
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l o Watch Video Solution

11. 1 mol PCl,(g) is heated in a closed container of 2 litre capacity. If at
equilibrium, the quantity of PCI;(g) be 0.2 mol then calculate the value of
equilibrium constant for the given reaction,

PCly(g) ¢ PCly(g) + Cly(9).

o Watch Video Solution

12. The following reaction is carried out at a particular temperature in a
closed vessel of definite volume: CO,(g) + Hy(g) & CO(g) + H,0(g).
Initially, partial pressures of CO,(g) and H,(g) are 2 atm and 1 atm
respectively and that of CO,(g) at equilibrium is 14 atm. calculate

equilibrium constant of the reaction.

o Watch Video Solution
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13. B(g) + C(g) « A(g). At constant temperature, mixture of 1 mol A(g), 2
mol B(g) and 3 mol C(g) are left to stand in a closed vessel of 1L capacity.
The equilibrium mixture is found to contain B(g) of 0175 molar
concentrations (mol L '1). Find the value of equilibrium constant at that

temperature.

o Watch Video Solution

14. At 550 K, the value of equilibrium constant (Kc) is 0.08 for the given
reaction: PCl; < PCl,(g) + Cl,(g) occurring in a closed container. If the
equilibrium concentration of PCl;(g) and Cl,(g) are 0.75 and 0.32

mol - L1 respectively, then find the concentration of PCl,(g).

o Watch Video Solution

15. At a given temperature, K, is 036 for the reaction,

250,(g) + O,(g) ¢ 2505(g) occurring in a closed vessel. If at equilibrium,
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the partial pressures of SO,(g9)&0,(g) be 0.15 atm & 0.8 atm respectively,

then calculate the partial pressure of SO5(g).

o Watch Video Solution

16. For the reaction, A,(g) + B,(g9) © 2AB(g), the value of equilibrium
constant is 50 at 100 ° C. If a flask of 1L capacity contianing 1 mol A, is
connected with another flask of 2 L capacity containing 2 mol B,, then

calculate the number of moles of AB at equilibrium.

o Watch Video Solution

17. At a particular temperature, the value of Kp is 100 for the reaction,
2NO(g) © N,(g) + O,(g) occurring in a closed container. If the iniital
pressure of NO(g) be 25 atm then calculate the partial pressures of NO,

N, and O, at equilibrium.

o Watch Video Solution
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18. For the reaction A(g) + 2B(g) < 2D(g), AG® = 2.kJ - mol~! at 500K.

1
What is the value of K, for the reaction EA(g) + B(g) © D(g) at that

temperature?

o Watch Video Solution

19. Find the value of AG® and K, for the following reaction at 298K.

1
NO(g) +50,(9) < NO,(g)
Given: standard free energy of formation (AG?) of NO, and NO are 52.0

and 87.0 kJ - mol ! respectively.

o Watch Video Solution

20. At 298K, for attainment of equilibrium of the reaction
N,0,(g) © 2NO5(g), 5 mol of each of the constituents is taken. Due to

this, total pressure of the mixture turns 20 atm. |If

AG{(N20,) = 100ks - mol"! and AG}(NO, ) = SOK(J : mol'l) then- (1)
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Give the value of AG of the reaction? (2) In which direction will the

reaction proceed more to attain equilibrium?

o Watch Video Solution

21. At 986 ° C, 3 mol of H,0(g) and 1 mol of CO(g) react with each other
according to the reaction, CO(g) + H,0O(g) © CO,(g9) + Hy(g). At
equilibrium, the total pressure of the reaction mixture is found to be 2.0
atm. If K. = 0.63 (at 986 °C), then at equilibrium find (1) the number of

moles of H,(g), (2) the partial pressure of each of the gases.

o Watch Video Solution

22. For the reaction, N,0 ,(g) ¢ 2NO,(g) occurring in a closed vessel at
300K, the partial pressures of N,0,(g) and NO,(g) at equilibrium are 0.28
atm and 1.1 atm respectively. What will be the partial pressures of these
gases if the volume of the reaction system is doubled keeping the

temperature constnt ?
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23. PCl5(g) « PCly(g) + Cly(g), K, = 1.8. At 250°C if 50% of PCl;
dissociates at equilibrium then what should be the pressure of the

reaction-system?

o Watch Video Solution

24. At a particular temperature and 0.50 atm pressure, NH5(g) and some
amount of solid NH,HS are present in a closed container. Solid NH,HS
dissociates to give NH;(g) and H,S(g). At equilibrium, the total pressure
of the reaction-mixture is found to be 0.84 atm. find the value of

equilibrium constant of this reaction at that temperature.

o Watch Video Solution

25. At 25°C temperature, the molar concentrations of

NH,, NH, and OH" at equilibrium are 9.6 x 1073(M), 4.0 x 10"*(M) and
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4.0 x 10"4(M) respectively. Determine the ionisation constant of NH; at

that temperature.

° Watch Video Solution

26. A 0.1 (M) solution of acetic acid is 1.34% ionised at 25 °. Calculate the

ionisation constant of the acid.

° Watch Video Solution

27.1n a 0.01 (M) acetic acid solution, degree of ionisation of acetic acid is

4.2%. Determine the concentration 01‘H3O+ ions in that solution.

° Watch Video Solution

28. The value of ionisation constant of pyridine (CSHSN) at 25°C is
1.6 x 10°2. What is the concentration of OH" ions in a 01 (M) aqueous

solution of pyridine at that temperature ?
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l ° Watch Video Solution

29. At 25 ° C, the value of ionisation constant of a weak monobasic acid,
HA is 1.6 x 10°% What is the degree of ionisation of HA in its 0.1(M)

aqueous solution?

° Watch Video Solution

30. lonisation constant of ammonia is 1.8 x 10°° at 25 ° C. Calculate the
degree of ionisation of ammonia in its 0.1(M) aqueous solution at that

temperature.

° Watch Video Solution

31. Determine the pH of the following solutions:
(1) 0.01(N) HCI (2) 0.05 (M) H,SO 4

(3) 0.001(N) H,SO,.
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32. Determine the pH of the following solutions:

(1) 0.1 (N) NaOH (2) 0.005(M) Ca(OH),

° Watch Video Solution

33. Calculate the concentrations of H3O+ and OH " ions in the solution
with the following pH values at 25 ° C
(1) pH=5.0

(2) pH=12.

° Watch Video Solution

34. Calculate the amount of Ca(OH), required to be dissolved to prepare

250 mL aqueous solution of pH=12.

° Watch Video Solution
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35. Determine the pH of the following solutions at 25 ° C,
(1) 10~ 7(M)HCI

(2) 10 ~8(M)NaOH.

° Watch Video Solution

36. Calculate the pH of 0.1 (N) acetic acid solution. Given: K, (acetic acid)

=1.8x10"°

° Watch Video Solution

37. The concentration of an aqueous solution of a weak monobasic acid is
1(M) and its degree of ionisation is 1.32%. Determine the pH of the

solution.

° Watch Video Solution
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38. Determine the pH of an aqueous solution of ammonia if the

concentration of the solution is 3(M). K,(ammonia) = 1.8 x 10°°.

° Watch Video Solution

39. pH of 0.05(M) aqueous solution of diethylamine is 12. calculate the

ionisation constant and degree of ionisationn of the amine.

° Watch Video Solution

40. At 25 ° C pH of 0.01 (M) propionic acid solution is 3.4. determine the

degree of ionisation and ionisation constnt of propionic acid at 25 ° C.

° Watch Video Solution

41. What will be the pH of the solution obtained when 50cc of 0.1(M)

Ca(OH), solution is diluted to 500cc by ading water into it?

| e |
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I &J Watch Video Solution

42.20 mL 3(N) HCl solution is mixed with 15 mL 4(N)NaOH solution. What

will be the pH of the resulting solution?

° Watch Video Solution

43. 25 mL (M/10) HCI solution is mixed with 50 mL 2/25(M)KOH solution.

What will be the pH of the resulting solution?

° Watch Video Solution

44. 200 mL HCl solution is mixed with 300 mL NaOH solution. What will be
the pH of the mixed solution if pH values of HCl and NaOH solutions are 2

and 12 respectively?

° Watch Video Solution
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45. Determine the pH of a buffer solution consisting of 0.01(M)
CH;COOH and 0.03(M) CH;COONa. Given:

K,(CH3COOH) = 1.8 x 10°5.

° Watch Video Solution

46. Find the pH of ann ammonia-ammonium chloride buffer solution in
which [NH3] = 0.2(M) and [NH;] = 0.3(M). Given

Ky(NHy ) = 1.76 x 10

o Watch Video Solution

47. 015 mol of pyridinium chloride is added to 500 mL 0.2 (M) pyridine
solution. Determine the pH of the solution. Given: K,(pyridine)
=1.5x 102 and assume that volume of the solution does not change

due to the addition of pyridinium chloride.

o Watch Video Solution
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48. What will be the pH of the solution obtained by mixing 50 mL 0.1(N)

CH;COOH  with 25 mL  O1(N) NaOH solution?  Given:

PK,(CH;COOH ) = 4.74.

o Watch Video Solution

49. 100 mL of a buffer solution (pH=9.5) is to be prepared using 0.3(M)
NH; and 0.(M) HCl solution. What are the volumes (in mL) of NH; and

HCl required to prepare this buffer solution? Given: pr(NH3) =4.74.

° Watch Video Solution

50. pH of human blood is maintained by the balance in concentrations of
H,CO,;&NaHCO;. What volume of 5(M) NaHCOj solution is to be added

to 10 mL of a blood sample containing 2(M) H,COj in order to maintain

the pH at 7.4 7 [K,(H,C05 ) = 7.8 x 10°7]

o Watch Video Solution
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51. In a buffer solution, total concentration of NH; and NH,Cl is 0.6 (M).
If the pH of the buffer be 9.0 then, find the amount of NH; and NH ,ClI

required to prepare 1L of that buffer. Given: pr(NH3) =474

o Watch Video Solution

52. Find the amount of (NH4)ZSO4 required to be added to 500 mL 0.2
(M) NH; to prepare a buffer solution of pH =935 [Given:

Ky (NH; ) = 1.78 x 1079

o Watch Video Solution

53. In a buffer solution consisting of CH;COOH and CH;COONa,
concentration of each of the constituents is 0.1(M). If 1 mL 10(M) HCl is
added to 1L of this buffer, then what will be the change in pH of the

buffer ? Given: pKa(CHSCOOH) = 4.74.

o Watch Video Solution
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54. At a certain temperature, solubility of CaF, in its saturated aqueous
solution is 2 x 10 %mol - L~1. What is its solubility produced at that

temperature?

o Watch Video Solution

55. At 25 ° C concentration of AgCl in its saturated aqueous solution is
0.00287¢g - L1, Find its solublity product at that temperature. [Ag=108,

Cl=35.5].

o Watch Video Solution

56. If the molar concentration of ClI~ ions in saturated aqueous solution
of PbCl, is 3.2 % 10 %mol L-! at a certain temperature, then find the

solubility product of PbCl, at that temperature.

o Watch Video Solution
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57. Calculate the solublity of SrSO, in water in mol - L1 at 25°C.

(Solublity product of SrSO,, at 25° C = 7.6 x 10-"mol? - L-?]

o Watch Video Solution

58. At 25°C, solublity product of CaF, is 4 x 101, Determine the
solubility of CaF, in its saturated solution and also the molar

concentrations of the constituent ions.

o Watch Video Solution

59. If the solubility product of Mn(OH), be 1.9 x 1013 at 25 ° C, then what
is the pOH of a saturated aqueous solution of Mn(OH), at that

temperature?

o Watch Video Solution
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60. At what concentration of POZ' ions in 0.1(M) aqueous solution of
AgNO,, will Ag;PO, start to precipitate?Given:

Kyp(Ag3P0,) = 1.3 % 102,

° Watch Video Solution

61. At 25°C, equal volumes of 0.04 (M) CaCl, and 0.01(M)Na,SO,

solution are mixed. Will CaSO 4 be precipitated in the resulting solution?

Ky (Caso,) = 2.4 10'5(25 ° c).

o Watch Video Solution

62. Justify whether any precipitate will appear or not if 10 mL 0.01 (M)
calcium chloride solution is mixed with 5 mL 0.1(M) potassium chromate

solution. Given: Ksp(CaCrO4) =23x10"2

o Watch Video Solution
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63. At what value of pH of 0.1 (M) aqueous FeCl, solution, will Fe(OH),

start to precipitate? Given: Solublity product of Fe(OH), = 2.0 x 10739,

o Watch Video Solution

WARM UP EXERCISE

1. Equilibria involving physical and chemical changes are dynamic in

nature-why?

° Watch Video Solution

2. State Henry's law regarding the solublity of a gas in a liquid.

o Watch Video Solution

3. When a liquid vaporises in a closed container, an equilibrium

establishes between the liquid and its vapour. Will this equilibrlium be
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established if the liquid is vaporised in an open container? Given reason

for your answer.

° Watch Video Solution

4. Give molecular interpretation of the dynamic nature of liquid-vapour

equilibrium.

° Watch Video Solution

5. Give examples of two systems involving solid-vapour equilibrium.

° Watch Video Solution

6. What is the reason for fizzing out of CO, gas when a soda water bottle

is opened?

° Watch Video Solution
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7.The equilibrium established in the dissolution of a solid in a liquid or a

gas in a liquid is dynamic in nature. Explain.

° View Text Solution

8. What are irreversible & reversible reactions? Given examples.

° Watch Video Solution

9. Mention the characteristics of a reversible reaction.

° Watch Video Solution

10. Will the same result be obtained if CaCO; is heated in an open vessel

and in a closed container separately? Explain.

° Watch Video Solution
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1. The reaction Fe,O4(s) + 3CO(g) — 2Fe(s) + 3CO,(g) is carried out
separately in a closed vassel and in an open vesel in which case do you

expect a higher yield of CO,(g)?

o Watch Video Solution

12. If a reversible reaction is carried out in a closed vessel, the reactant(s)

is/are never used up completely. Explain the reaction with nan example.

o Watch Video Solution

13. Will three be any difference in the amount of products if the reaction
between steam and red hot iron is carried out separately in a closed and

in an open vessel?

o Watch Video Solution

14. What are the characteristics of chemical equilibrium?
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° Watch Video Solution

15. What do you mean by chemical equilibrium?

° Watch Video Solution

16. What is the effect of catalyst on chemical equilibrium?

° Watch Video Solution

17. How will you establish the dynamic nature of a chemical equilibrium?

° Watch Video Solution

18. The reaction, A + B & Ciis at equilibrium at a certain temperature. Can

the yield of product be increased by using catalyst?

° Watch Video Solution
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19. The following reaction is carried out in a closed vessel at a fixed
temperature A(g) « 2B(g). The concentrations of A(g) and B(g) in course
of the reaction are as follows:

e

(i) When does the reaction attain equilibrium?

(ii) What are the equilibrium concentrations of A and B?

o View Text Solution

20. The same equilibrium will be attained irrespective of whether a

reversible reaction is started from the reactants or products. Explain.

o Watch Video Solution

21. At a given temperature, for the reaction A & B, the rate constant (kf)

of the forward reaction is greater than that of the backward reaction
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(kb). Is the value of equilibrium constant (K) for this reaction greater

than, less than or equal to 17

° Watch Video Solution

22. Write the expressions of K. and K, for the reaction:
250,(g) + 0,(g) © 2505(9).
° Watch Video Solution
23. Write the expressions of K. and K, for the reaction:

2BrFg(g) « Bry(g) + 5F,(9)

° Watch Video Solution

24. Write the expressions of K, and K, for the reaction:30,(g) « 205(g).

° Watch Video Solution
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25. Write the expressions of K. and K, for the reaction:

4HCI(g) + 0,(g) © 2Cl,(g) + 2H,0(9).

° Watch Video Solution

26. Write the expressions of K. and K, for the reaction:

P4(g) +30,(g9) @ P404(s)

° Watch Video Solution

27. Write the expressions of K. and K, for the reaction:

CO(g) + 2H,(g) & CH;OH(I).

° Watch Video Solution

28. Write the expression of K, for the reactions:

2Ag *(aq) + Cu(s) & Cu?*(aq) + 2Ag(s).

| e


https://dl.doubtnut.com/l/_jsPy5kNOodFQ
https://dl.doubtnut.com/l/_NOY2aSeHjYHI
https://dl.doubtnut.com/l/_ghYKwmeFwC5s
https://dl.doubtnut.com/l/_3e9oQTOLiLcZ

| & Watch Video Solution

29. Write the expression of K, for the reactions:

NH,NO4(s) & N,0(g) + 2H,0(g)

o Watch Video Solution

30. Write the expression of K, for the reactions:

Au*(aq) + 2CN"(aq) & [Au(CN), |"(aq).

o Watch Video Solution

3. Write the expression of K, for the reactions:

3Cu(s) + 2NO3 (aq) + 8H * (aq) « 3Cu®*(aq) + 2NO(g) + 4H,0(1)

o Watch Video Solution



https://dl.doubtnut.com/l/_3e9oQTOLiLcZ
https://dl.doubtnut.com/l/_Yvj6dBgnkibq
https://dl.doubtnut.com/l/_SMLZa9LoP8tw
https://dl.doubtnut.com/l/_FYdc53VJdUh7

32. Write the expression of K, for the reactions:

Cly(g) + 2Br~(aq) © Bry(I) + 2CI"(aq).

° Watch Video Solution

33. Establish the relation between K, and K for the following reactions:

aA + bB & IL + mM [where the terms have their usual significance].

° Watch Video Solution

34. What will be the relation between K, and K for the given equilibrium

? CO(g) + Hy0(g) © CO,(g) + Hy(9).

° Watch Video Solution

35. Give two examples of chemical reactions for each of the cases:

K,> K,

| e |


https://dl.doubtnut.com/l/_BKqI5IwxjHOm
https://dl.doubtnut.com/l/_bJkufs637ALx
https://dl.doubtnut.com/l/_fKb4elSl8opA
https://dl.doubtnut.com/l/_XsKdOLkVEElp

l & Watch Video Solution J

36. Give two examples of chemical reactions for each of the cases:

K, <K,

° Watch Video Solution

37. Give two examples of chemical reactions for each of the cases: K, = K,

° Watch Video Solution

38. "In any reversible reaction, the equilibrium constant for the forward
reaction in the reciprocal of the equilibrium constant of the backward

reaction"-explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_XsKdOLkVEElp
https://dl.doubtnut.com/l/_chamB8UGyLJL
https://dl.doubtnut.com/l/_21QZIFwITSMd
https://dl.doubtnut.com/l/_bCn7WrhyZU2s
https://dl.doubtnut.com/l/_Q3DH4NMsFX8f

39. Find the relation betweenn K &K, for the given reactions:

NH,(g) + HCI(g) « NH,CI(s)

° Watch Video Solution

40. Find the relation betweenn K &K for the given reactions:

C(s) + CO4(g) + 2Cl,(g) « 2COCl,(g)

° Watch Video Solution

41. Find the relation betweenn K &K, for the given reactions:

1
ENz(g) +0,(9) © NO,(9)

° Watch Video Solution

42.Find the relation betweenn K, &K, for the given reactions:

C(s) + H,0(g) « CO(g) + Hy(9)

° Watch Video Solution



https://dl.doubtnut.com/l/_Q3DH4NMsFX8f
https://dl.doubtnut.com/l/_owsiqfyvloSY
https://dl.doubtnut.com/l/_VF8pBV0TS0eA
https://dl.doubtnut.com/l/_8voYlFww6U6i

43. Find the relation betweenn K,&K, for the given reactions:

Fe(s) + H,O(g) « FeO(s) + H,(g)

° Watch Video Solution

44.Find the relation betweenn K, &K, for the given reactions:

CHy(9) + H,0(I) & CO(g) + 3Hy(9)

° Watch Video Solution

45.Find the relation betweenn K, &K, for the given reactions:

CO(g) + 2H,(g) « CH,OH(l).

o Watch Video Solution

46. Given an example of a reaction for which K,=K.=K,

f


https://dl.doubtnut.com/l/_8voYlFww6U6i
https://dl.doubtnut.com/l/_z2UaZMZc2ys6
https://dl.doubtnut.com/l/_EgTlOne6rIu1
https://dl.doubtnut.com/l/_CUFLDmCZHuY2
https://dl.doubtnut.com/l/_VkEH9D4HbaKa

l o Watch Video Solution

47. At 200 ° C, the equilibrium
N,0,(g) ¢ 2NO,(g)isaxeved € thefollow € gtwopathways: (i)0.1mol

N (2)O _(4)isheated & aclosedvasseloflLvolume. (ii)amixtureof0.05mol

N (2)O (4)(g) and 0.05moINO (2)(g)isheatedat200™(@)C

€ aclosedvesselof1Lvolume. €& thesetwocases, willtheequilibriumconcentrations
N (2)O _(4)(g) and NO (2)(g) and the values of equilibrium constants be

the same?

o View Text Solution

48. At a constant temperature, the equilibrium constant of the reaction

N,(g) + 3H,(g) ©® 2NH,(g) is K and that of the reaction

1 3 —
ENz(g) + EHZ(Q) & NH;(g) is VK. Explain this difference of K values in
spite of the fact that the reactants and products in both the reactions

are same.

o Watch Video Solution



https://dl.doubtnut.com/l/_VkEH9D4HbaKa
https://dl.doubtnut.com/l/_AWtRo2VlYI4i
https://dl.doubtnut.com/l/_bE5ba9mLLblA

49. For the reaction 2H,(g) + O,(g) « 2H,0(g) - K, = K (RT)". Find the

value of x.

° Watch Video Solution

50. If the wvalue of equilibrium constant of the reaction
250,(g) + O5(g) — 2504(g) be K, then what will be the values of
equilibrium constant of the reaction :

450,(g) *+ 20,(g) < 4S05(9)

° Watch Video Solution

51. If the value of equilibrium constant of the reaction
250,(g) + O5(g) — 2504(g9) be K, then what will be the values of
equilibrium constant of the reaction :

2503(g) « 250,(g) + O,(9)

| o A _L vl . o e~ 1.0 ]


https://dl.doubtnut.com/l/_bE5ba9mLLblA
https://dl.doubtnut.com/l/_Z68nNtChKYP6
https://dl.doubtnut.com/l/_LH5UyTEeS9q2
https://dl.doubtnut.com/l/_NVz96s0PhnJ1
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52. If the value of equilibrium constant of the reaction
250,(g) + O,(g9) — 2504(g) be K, then what will be the values of

equilibrium constant of the reaction :

1
Soz(g) + Eoz(g) And 503(g)

° Watch Video Solution

53. If the value of equilibrium constant of the reaction
250,(g) + O,(g9) — 2SO4(g) be K, then what will be the values of

equilibrium constant of the reaction :

1
SO5(g) @ SO,(g) + Eoz(g)-

o Watch Video Solution

54. At a particular temperature, the following reaction is carried out with

1 mol of A(g) and 1 mol of B(g) in a closed vessel: A(g) + 4B(g) < 4B,(g).


https://dl.doubtnut.com/l/_NVz96s0PhnJ1
https://dl.doubtnut.com/l/_2zqfxV13UY3c
https://dl.doubtnut.com/l/_BQm6icY6bvGq
https://dl.doubtnut.com/l/_R0kEVKYg8bK7

Will the equilibrium concentration of AB,(g) be higher thn that of A(g)?

° Watch Video Solution

55. A few reactions and their equilbirium constant are given. Find the
equilibrium constant of the reaction,A & 3B + E.

Ae®B+CK, =2

° Watch Video Solution

56. A few reactions and their equilbirium constant are given. Find the
equilibrium constant of the reaction,A & 3B + E.

CeB+D,K, =3

° Watch Video Solution

57. A few reactions and their equilbirium constant are given. Find the

equilibrium constant of the reaction,A & 3B + E.


https://dl.doubtnut.com/l/_R0kEVKYg8bK7
https://dl.doubtnut.com/l/_Z0SfIpBsF6Wa
https://dl.doubtnut.com/l/_JgZfsG0CYIrB
https://dl.doubtnut.com/l/_NxvkCntP2Hhv

D« B+EK, =4

° Watch Video Solution

58. If the value sof K for the reactions, A+ 2B & C and C & 2D are 2
and 4, respectively, then what will be the value of K for the reaction,

2D & A+ 2B?

° Watch Video Solution

59. What does the sign of AG of a reaction at a given pressure annd

temperature indicate about the feasibility of the reaction?

° Watch Video Solution

60. What does it imply about the direction of a reactions, if the value of

reaction quotient (Q) at any instant of the reaction at a constant


https://dl.doubtnut.com/l/_NxvkCntP2Hhv
https://dl.doubtnut.com/l/_Y6sQDnH0MRpB
https://dl.doubtnut.com/l/_X2R4pfnTmhqo
https://dl.doubtnut.com/l/_NSDMZFr1B8Vv

temperature is smaller than or larger than or equal to the equilibrium

constant (K) of the reaction at the temperature?

o Watch Video Solution

61. For the reaction A+ B & C + D, the equilibrium constant is K. what
would be the value of the reaction quotient (Q), when the reaction just

starts annd when it reaches equilibrium?

o Watch Video Solution

62. We know, AG? = - RTInK, and AGY = - RTanp. Therefore in case of a
reaction occurring in gaseous phase at a given temperature, AG? is the
same evenn if the values of K, and K, are different. Is the statement

true? Given reasons.

o Watch Video Solution



https://dl.doubtnut.com/l/_NSDMZFr1B8Vv
https://dl.doubtnut.com/l/_psZxpsk62xC6
https://dl.doubtnut.com/l/_9M2srUniZOCe

63. The values of equilibrium constant (K) of a reaction at 25°C and
50°C are 2x10°%and 2x 1072 respectively. Is the reaction an

exothermic or an endothermic reaction?

° Watch Video Solution

64. Consider the reaction, aX,(g) + bY,(g) € cXY(g) + heat and answer
the following questions:

Find the relation among a,b and c.

° Watch Video Solution

65. Consider the reaction, aX,(g) + bY,(g) € cXY(g) + heat and answer
the following questions:
State whether the equilibrium will be shifted towards right or left if

temperature is increased.

° Watch Video Solution



https://dl.doubtnut.com/l/_wxBdvi43ejfU
https://dl.doubtnut.com/l/_GSvrVlVFSXdm
https://dl.doubtnut.com/l/_WXjUz8uREvGC

66. State Le Chatelier's principle.

° Watch Video Solution

67. Explain the effect of (a) pressure and (b) continuous removal of HI at
constant temperature on the position of equilibrium of the following

reaction: H,(g) + I,(g) < 2HI(g).

° Watch Video Solution

68. What will be the effect of catalyst on the position of a chemical

equilibrium?

° Watch Video Solution

69. For the following endothermic reactions: PCl; < PCl5(g) + Cl,(g) (a)

At constant temperature, what will be the effect of pressure? (b) At


https://dl.doubtnut.com/l/_3odrsV8SsJqZ
https://dl.doubtnut.com/l/_GDwq04Pt4a59
https://dl.doubtnut.com/l/_8XHt6YlnbdZw
https://dl.doubtnut.com/l/_iHLTo4D5mYKh

constant volume, what will be the effect of addition of chlorine gas and

nitrogen gas on the position of equilibrium?

° Watch Video Solution

70. Consider the following reaction:

2A(g) + B5(g) © 2AB(g), AH < 0. How can the yield of AB(g) be increased?

° Watch Video Solution

71. 2BrF;(g) < Br,(g) + 5F,(g), At constant temperature, how the
increase in pressure will afffect the following at equilibrium-

Equilibrium constant.

° Watch Video Solution

72. 2BrFs(g) © Br,(g) + 5F,(g), At constant temperature, how the

increase in pressure will afffect the following at equilibrium-


https://dl.doubtnut.com/l/_iHLTo4D5mYKh
https://dl.doubtnut.com/l/_4V8TH29NdGob
https://dl.doubtnut.com/l/_gV8TU8XaA3aF
https://dl.doubtnut.com/l/_re6eIdECmUls

Position of the equilibrium and yield of product?

° Watch Video Solution

73. Consider the reaction, A(g) + 2B(g) < 2D(g) + 3E(g) + heat and state
how the following changes at equilibrium will affect the yield of the
product. D(g)-

temperature is increased.

° Watch Video Solution

74. Consider the reaction, A(g) + 2B(g) < 2D(g) + 3E(g) + heat and state
how the following changes at equilibrium will affect the yield of the
product. D(g)-

pressure is increased at constant temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_re6eIdECmUls
https://dl.doubtnut.com/l/_JyXTH7nUr2cj
https://dl.doubtnut.com/l/_GqS2fq6jOH1J

75. Consider the reaction, A(g) + 2B(g) © 2D(g) + 3E(g) + heat and state
how the following changes at equilibrium will affect the yield of the

product. D(g)-

Some amount of E(g) is removed from the reaction system at constant

temperature and volume.

o Watch Video Solution

76. Consider the reaction, A(g) + 2B(g) < 2D(g) + 3E(g) + heat and state
how the following changes at equilibrium will affect the yield of the

product. D(g)-
some amount of D(g) is added to the reaction system, keeping

temperature and volume constant.

o Watch Video Solution

77. Consider the following reaction: What will be the effect on the

following if temperature is increased? (a) equilibrium constant (b)


https://dl.doubtnut.com/l/_dNBctbtgXhxa
https://dl.doubtnut.com/l/_Ev5gNDpqyRaq
https://dl.doubtnut.com/l/_kMX5vsicO18D

position of equilibrium (c) yiled of products.

PCl(g) ® PCl4(g) + Cl,(g), AH > 0

° Watch Video Solution

78. Consider the following reaction: What will be the effect on the
following if temperature is increased? (a) equilibrium constant (b)
position of equilibrium (c) yiled of products.

250,(g) + 0,(g) & 2504(g), AH < 0.

° Watch Video Solution

79. For this reactions, predict the effect on the following if pressure is
increased at equilibrium-(a) position of equilibrium, (b) yield of the

products.

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

° Watch Video Solution



https://dl.doubtnut.com/l/_kMX5vsicO18D
https://dl.doubtnut.com/l/_I0DN1F38OdSH
https://dl.doubtnut.com/l/_u19RTWwUxlnd
https://dl.doubtnut.com/l/_bStqTiYPPiK0

80. For this reactions, predict the effect on the following if pressure is
increased at equilibrium-(a) position of equilibrium, (b) yield of the
products.

2C0(g) + O,(g) © 2C0O5(g).

o Watch Video Solution

81. For this reactions, predict the effect on the following if pressure is
increased at equilibrium-(a) position of equilibrium, (b) yield of the
products.

C(s) + HyO(g) < CO(g) + Hy(9).

o Watch Video Solution

82. At constant temperature, in a closed vessel the following equilibrium
establishes during decomposition of

NH CI(s): NH,CI(s) - NH;(g) + HCI(g). If pressure of the equilibrium


https://dl.doubtnut.com/l/_bStqTiYPPiK0
https://dl.doubtnut.com/l/_81sRXpwPqyLL
https://dl.doubtnut.com/l/_SP7PeaglDcPb

mixture=P and value of equilibrium constant = K, then show that

-
p= 2\/ITP.

° Watch Video Solution

83. Write the conjugate bases of the following acids and give reason:

3 + 2- -
HN,, CH,OH, [Al(Hzo)e] * NH, , HPO>, H,0,, OH".

° Watch Video Solution

84. Write the conjugate acids of the following bases and give reason:

- - A2- e en2- - - ) 2-
OH", H,PO,, 0% ,HS", SO3", H,0, HCO;, NH,, NHa, H", C¢H:NH,, S,05, (

° Watch Video Solution

85. Which of the following is the strongest Bronsted base?

clo-, Clo;, Cloj, ClO}.


https://dl.doubtnut.com/l/_SP7PeaglDcPb
https://dl.doubtnut.com/l/_hyb4gCeRixUh
https://dl.doubtnut.com/l/_vJVtQqXdJSHT
https://dl.doubtnut.com/l/_x373A8KiqOXS

° Watch Video Solution

86. Identify the Lewis acids and Lewis bases in the reaction below:

H" +OH" - H,0

° Watch Video Solution

87. Identify the Lewis acids and Lewis bases in the reaction below:

Co®* + 6NHj & | Co(NH; ) |**.
6

° Watch Video Solution

88. Identify the Lewis acids and Lewis bases in the reaction below:

BFy+ NHy ~ [HyN ~ BF;]

o Watch Video Solution



https://dl.doubtnut.com/l/_x373A8KiqOXS
https://dl.doubtnut.com/l/_bhIv7qtE1lD5
https://dl.doubtnut.com/l/_yfS06yVwLXwG
https://dl.doubtnut.com/l/_QuCby7wmJs4L

89. Identify the Lewis acids and Lewis bases in the reaction below:

CO,+OH™ - HCO;

° Watch Video Solution

90. Identify the Lewis acids and Lewis bases in the reaction below:

- 3-
AlF, +3F" - AIF; .

° Watch Video Solution

91. All Lewis bases are in fact Bronsted bases-Explain.

° Watch Video Solution

92. Each of HCO4 and HPOi' can act both as Bronsted acid and base-
why? Write the formula of conjugate base and conjugate acid in each

case.

| e |


https://dl.doubtnut.com/l/_KJFK5nu0CwlM
https://dl.doubtnut.com/l/_PFqaWVyxzSfI
https://dl.doubtnut.com/l/_8Q4MKECqIZdh
https://dl.doubtnut.com/l/_dMC0Cw9KK68X

l &J Watch Video Solution J

93. State and exaplain Ostwald's dilution law.

° Watch Video Solution

94. Of the two solutions of acetic acid with concentrations 0.1(N) and 0.01

(N), in which one does acetic acid have higher degree of dissociation?

° Watch Video Solution

95. Write down the limitations of Ostwald's dilution law.

° Watch Video Solution

96. At a certain temperature, the ionisation constannt of three weak acids

HA, HB and HC are 4.0 x 10°2,5.2 x 104 and 8.6 x 1073, respectively. If


https://dl.doubtnut.com/l/_dMC0Cw9KK68X
https://dl.doubtnut.com/l/_diTtWPDMslD2
https://dl.doubtnut.com/l/_AptW3OG1BJpc
https://dl.doubtnut.com/l/_1mjjXTCn1T6g
https://dl.doubtnut.com/l/_B6lOtY23cPmy

the molar concentrations of their solutions are the same, then arrange

them in order of their increasing strength.

o Watch Video Solution

97. A weak tribasic acid, H3A, in its aquous solution ionises in the
following step:
If the ionisation constants of the steps are K, K, and K; respectively,

then determine the overall ionisation constant of H3A.

H3A(aq) + H,O(l) © H30 " (aq) + H,A™(aq)

o Watch Video Solution

98. A weak tribasic acid, H3A, in its aquous solution ionises in the
following step:

If the ionisation constants of the steps are K, K, and K; respectively,
then determine the overall ionisation constant of H,A.

H,A"(aq) + H,O(l) & H30 " (aq) + HA? (aq).

| a8 l


https://dl.doubtnut.com/l/_B6lOtY23cPmy
https://dl.doubtnut.com/l/_v6Sn2v4aZbVM
https://dl.doubtnut.com/l/_I2YG889cgxjS

L ¥ Watch Video Solution J

99. A weak tribasic acid, H3A, in its aquous solution ionises in the
following step:

If the ionisation constants of the steps are K, K, and K; respectively,
then determine the overall ionisation constant of H,A.

HA?(aq) + H,O(l) & H;0 " (aq) + A3~ (aq).

° Watch Video Solution

100. At a certain temperature, the ratio of ionisation constants of weak
acids HA and HB is 100:1. if the molarity of the solution of HA is the
samme as that of HB and the degrees of ionisation of HA and HB in their

respective solutions are a; and a, respectively, then show that a; = 10a,.

° Watch Video Solution



https://dl.doubtnut.com/l/_I2YG889cgxjS
https://dl.doubtnut.com/l/_EXjFXtt5VYx2
https://dl.doubtnut.com/l/_lKpJltHAGP5u

101. Are the ionisation constant and ionic product of water the same?

Explain.

° Watch Video Solution

102. Find [OH] in pure water if [H30+] in it is x mol - L~1. Also, find the

relation between x and KW.

° Watch Video Solution

103. Why is the ionic product of water at 50 ° C greater than that at 25° C

?

° Watch Video Solution

104. Why does the concentration of OH™ ions in pure water increase with

rise in temperature ? Does this increase make pure water alkaline ?


https://dl.doubtnut.com/l/_3iTnbADvt8VN
https://dl.doubtnut.com/l/_pJ8tNmYsSyZF
https://dl.doubtnut.com/l/_DteG6vAcyAQ0
https://dl.doubtnut.com/l/_MjwPTC2dkhnr

Explain.

° Watch Video Solution

105. At 25°C what is the concentration of H;O™ ions in an aqueous

solution in which the concentration of OH " ions is 2 x 10~>(M)?

° Watch Video Solution

106. What is common ion effect? Give example. What is buffer action?

° Watch Video Solution

107. Discus the effect of addition of dilute HCl and CH;COONa solution

separately to a dilute aqueous acetic acid solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_MjwPTC2dkhnr
https://dl.doubtnut.com/l/_Y30NG1RnAewc
https://dl.doubtnut.com/l/_6FflDG8ZjxDj
https://dl.doubtnut.com/l/_2zN32ZVKD2rC

108. By what factor will the concentration of H;O ™ ions in an aqueous

solution in incrased or decreased if its pH is increased by one unit ?

° Watch Video Solution

109. The pH of solution A is twice that of solution B. if the concentrations
of H;O0 " ions in A and B are x (M) and y (M), respectively, then what is the

relation between x and y?

° Watch Video Solution

10. Establish the relation betweenn pH, pOH and pK , in case of pure

water or any aqueous solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_sxdn2m4wnEf6
https://dl.doubtnut.com/l/_vc514x2GmbDs
https://dl.doubtnut.com/l/_sUmKDwgWxiCZ

111. In cae of pure water or any aqueous solution, show that pH+pOH=14.
comment on whether this value will be greater than or less than 14 at

0°C and 100 °C.

° Watch Video Solution

112. The values off pH for pure water at 0°C and 25°C are x and y

respectively. Is x greater than or less than y?

° Watch Video Solution

13. pK, =12.26 at 100°C. What is the range of pH-scale at this
temperature? What will be the pH of a neutral solution at this

temperature ?

° Watch Video Solution



https://dl.doubtnut.com/l/_L0kiztRF9kzX
https://dl.doubtnut.com/l/_n92BtDUVAjiO
https://dl.doubtnut.com/l/_wli3wNGWgWTU

114. Between 0.1(M) and 0.01(M) acetic acid solutions which one will have a

higher pH, and why?

° Watch Video Solution

115. pH of 10 -8(M) HCl is 8-is it true? Give reasons.

° Watch Video Solution

116. The concentration 01‘H3OJr ions in solution A is 1000 times than that
in solution B. what is the difference between the values of pH of these

two solutions?

° Watch Video Solution

117. Derive an equation of determine pH of an aqueous NH; solution at a

certain temperature.

| e |


https://dl.doubtnut.com/l/_pHZeDcfWIOdN
https://dl.doubtnut.com/l/_tA2K03Y0Avuf
https://dl.doubtnut.com/l/_jHQ5SBhmZSUI
https://dl.doubtnut.com/l/_cmX1YHqdVJty

| & Watch Video Solution I

118. Explain with equation why an aqueous of FeCl, is acidic.

° Watch Video Solution

119. An aqueous solution of (NH4)ZSO4 is acidic. Explain.

o Watch Video Solution

120. What colour change does a blue or red litmus paper exhibit when it
is put separately in each of the following aqueous solutions ?

CH,COONa.

o Watch Video Solution



https://dl.doubtnut.com/l/_cmX1YHqdVJty
https://dl.doubtnut.com/l/_6G6d7pf5uzEI
https://dl.doubtnut.com/l/_7k7w3LU21Yjr
https://dl.doubtnut.com/l/_jexgqQuVFKyz

121. What colour change does a blue or red litmus paper exhibit when it is
put separately in each of the following aqueous solutions ?

CH,COONH,,.

° Watch Video Solution

122. What colour change does a blue or red litmus paper exhibit when it
is put separately in each of the following aqueous solutions ?

NH,CI.

° Watch Video Solution

123. Why is an aqueous solution of NaNO; neutral?

° Watch Video Solution



https://dl.doubtnut.com/l/_e8kEpLqoQ3qR
https://dl.doubtnut.com/l/_q5UQEsGlLbYj
https://dl.doubtnut.com/l/_RHgwWUDPgutu

124. CH;COONH 4, undergoes hydrolysis, although its aqueous solution is

neutral. Explain with reason

° Watch Video Solution

125. Why is aq. Solution of ammonium formate slightly acidic ?

° Watch Video Solution

126. Arrange the followin aqueous solutions in order of their increasing

pH values: Na,CO,, CH;COONH 4, CuSO,,.

° Watch Video Solution

127. Give an example of a salt solution whose pH is independent of salt

concentration.

° Watch Video Solution



https://dl.doubtnut.com/l/_SJlCZQ7afBr3
https://dl.doubtnut.com/l/_UTEEei5tiZjE
https://dl.doubtnut.com/l/_44BFjcQtREBe
https://dl.doubtnut.com/l/_qMJdwDqGcIvX

128. Which of the givensalts will undego cationic or anionic or both
cationic and anionicc hydrolysis?

NH,F, NaCN, AICl,, Na,CO, NH ,CI.

° Watch Video Solution

129. Show that in an aqueous solution for a conjugate acid-base pair,

K,xK, =K,

° Watch Video Solution

130. Show that, at 25 ° C for a conjugate acid-base pair, pK, + pK, = pK,,

(or, 14).

° Watch Video Solution



https://dl.doubtnut.com/l/_qMJdwDqGcIvX
https://dl.doubtnut.com/l/_HLlg09SbE1Vf
https://dl.doubtnut.com/l/_JHpoKFKys37b
https://dl.doubtnut.com/l/_LtFwjH562564

131. What is buffer solutio? Give one example of acidic buffer. In which

case of acidic buffer pH = pKa.

° Watch Video Solution

132. What are buffer solutions? Give one example for each of the buffer-

acid, basic buffer solution.

° Watch Video Solution

133. What are buffer solutions? Give one example for each of the buffer- a
buffer solution obtained by mixing aquueous solutions of two salts

derived from a polybasic acid.

° Watch Video Solution



https://dl.doubtnut.com/l/_W6wXPIusxtgY
https://dl.doubtnut.com/l/_zRpnqICYw2HZ
https://dl.doubtnut.com/l/_G26eEyxnbdGV

134. Describe the mechanism of acction of an acidic buffer an a basic

buffer.

° Watch Video Solution

135. What is buffer capacity? Whenn does the buffer capacity of a buffer

solution consisting of a weak acid and its salt become maximum?

° Watch Video Solution

136. Write the Henderson's equation for determining the pH of acidic and

basic buffer solutions.

° Watch Video Solution

137. Which of the following are buffer solutions? Give reason.

100 mL 0.1 (M) NH + 50mL.0.1(M)HCI

| e |


https://dl.doubtnut.com/l/_C84QuE6Y2eI3
https://dl.doubtnut.com/l/_3NkDBfq08oqa
https://dl.doubtnut.com/l/_gz81QB2lXmNM
https://dl.doubtnut.com/l/_wtLhIE3B7anw

I & Watch Video Solution

138. Which of the following are buffer solutions? Give reason.

100 mL 0.1 (M) CH;COOH + 50mL0.2(M)NaOH

° Watch Video Solution

139. Which of the following are buffer solutions? Give reason.

100 mL 0.1(M)CH;COOH + 100mL0.15(M)NaOH

° Watch Video Solution

140. Which of the following are buffer solutions? Give reason.

100 mL 0.1 (M)CH;COONa + 25mL0.1(M)HCI

° Watch Video Solution



https://dl.doubtnut.com/l/_wtLhIE3B7anw
https://dl.doubtnut.com/l/_rjXEi4tWeCpV
https://dl.doubtnut.com/l/_XJ09HADaCtmT
https://dl.doubtnut.com/l/_PdIoTG7tIRj2

141. Which of the following are buffer solutions? Give reason.

50 mL 0.2(M)NH ,CI + 50mL0.1(M)NaOH.

° Watch Video Solution

142. You are supplied with HCOOH
(PKa = 3.74), CH3COOH(pKa = 4.74) and NaOH solutions. To prepare a

buffer solution of pH=3.8, which acid will you select? Give reason.

° Watch Video Solution

143. pH of a buffer solution composed of NH; and NH,CI is 9.26. will
there be any change in pH if 100 mL of distilled water is added to 100 mL

of this buffer solution?

° Watch Video Solution



https://dl.doubtnut.com/l/_MnF4eulxkSBc
https://dl.doubtnut.com/l/_lpgr9dj4Onho
https://dl.doubtnut.com/l/_DWVS0ONVStoy

144. The buffer capacity of a buffer solution consisting of a weak acid, HA
and its salt, NaA becomes maximum when its pH is 5.0. at this pH, what is
the relation between the molar concentration of HA and NaA? Also find

the value of pK , of HA.

o Watch Video Solution

145. What are the factors that influence the pH of an acidic or a basic

buffer at a particular temperature?

o Watch Video Solution

146. AB and C are three buffer solutions, each of which composed of a
weak acid and its salt. For increasing the pH by 0.02 units, it is found that
1.0, 1.4 and 1.2 millimol of NaOH are required for AB and C, respectively.

Arrange the solutions in the increasinng order of their buffer capacity.

o Watch Video Solution



https://dl.doubtnut.com/l/_WJjFg5LdSqpA
https://dl.doubtnut.com/l/_7bUz3tcLxMij
https://dl.doubtnut.com/l/_gA4Dzrk8WVCK

147. Of the two bottles, one contains HCl solution and the other a buffer
solution. Each of the bottles is labelled as pH=5. how can you identify the

solutions?

° Watch Video Solution

148. Derive the relation between the solublity produce (Ksp) and the
solublity (S) of a sparingly soluble salt of the type, MA, at a given

temperature.

° Watch Video Solution

149. At a given temperature, if the solublity product and the solublity of a

sparingly soluble salt M,X; be K, and S.

K, \1/(5)
respectively, then prove that S = 108 .

° Watch Video Solution



https://dl.doubtnut.com/l/_Ncz5WKepC5GV
https://dl.doubtnut.com/l/_JKvPXHL9gwjF
https://dl.doubtnut.com/l/_gbJs0X8TRNhu

150. At a certain temperature, Ky, of AgCl in water is 1.8 x 10710, what

will be its K, is a 0.1 M solution of AGNO, at some temperature.

° View Text Solution

151. The principle of solublity product is also applicable in case of highly

soluble ionic compounds-explain with the help of a suitable example.

° Watch Video Solution

152. Two strong electrolytes AB and CD react with each other, forming a
sparingly soluble salt AD. The solution of x(M) AB is mixed with an equal
volume of the solution off y(M) CD. If the solubility product of AD be z,
then what will be the value of xy (in terms of z) when AD starts

precipitating?

° Watch Video Solution



https://dl.doubtnut.com/l/_cNvnEkD6ksiw
https://dl.doubtnut.com/l/_vSAL8sQMq4JN
https://dl.doubtnut.com/l/_nOhY5li087i5
https://dl.doubtnut.com/l/_SNkAABvJ5MOU

153. The solubility products of silver bromide, silver cyanide, silver
chromate annd silver chloride are
7.7%10713,2.2 x 107129 x 10"1%2a n d1.56 x 10719, respectively. If a dilute
solution of silver nitrate is added drop by drop by drop to a solution
containing equal concentrations of potassium bromide, potassium
cyanide, potassium chromate and potassium chloride, then which silver

salt will precipitate first and which one at last?

° Watch Video Solution

QUESTION ANSWER ZONE FOR BOARD EXAMINATION (very short answer

type)

1. To find out the equilibrium constant (K) of a reaction, it is compulsory

to mention the balanced equation of the reaction-why?

° Watch Video Solution



https://dl.doubtnut.com/l/_SNkAABvJ5MOU
https://dl.doubtnut.com/l/_UBLwqdtFoTj7

2. For what kind of solids, 'solid < vapour' equilibrium is achived is

achieved easily?

° Watch Video Solution

3. At a fixed temperature, a liquid is in equilibrium with its vapours in a
closed vessel. Which measurable quantity for the liquid gets fixed at

equilibrium?

° Watch Video Solution

4. The equilibrium established in the evaporation of a liquid at a given
temperature is due to the same rate of two processes. What are these

two processes?

° Watch Video Solution



https://dl.doubtnut.com/l/_2XkCYvosPdlI
https://dl.doubtnut.com/l/_H8O3w9wBpLLe
https://dl.doubtnut.com/l/_2M4d4FbLjYI4

5.1n a soda-water bottle, CO, gas remains dissolved in water under high

pressure, write down the equilibrium established in this case.

° Watch Video Solution

6. At 0 ° C and 1 at pressure, why is the equilibrium established between

water and ice regarded as dynamic in nature?

° Watch Video Solution

1
7.Find out K,/K, for the reactio CO(g) + EOZ(g) & CO,(9).

o Watch Video Solution

8. For the reaction, 2NH,(g) < N,(g) + 3H,(g) the units of K, will be

o Watch Video Solution



https://dl.doubtnut.com/l/_DCfxkhAcXCB7
https://dl.doubtnut.com/l/_IJ940oRZz8Bb
https://dl.doubtnut.com/l/_JOqcZJCJdUnf
https://dl.doubtnut.com/l/_FpwxYs6Muij5
https://dl.doubtnut.com/l/_jxjR8mcaAdFU

9. The values of equilibrium constant (K) of a reaction at 25 ° C&50 ° C are
2 x 107 4&2 x 1072, respectively. Is the reaction exothermic or

endothermic?

° Watch Video Solution

10. For a gaseous reaction, K,> K, What will be the effect on equilibrium
if pressure is increased at constant temperature? Will it affect the yields

of the products?

° Watch Video Solution

1. In case of thermal decomposition of H,(g) to H(g), which conditions of
pressure and temperature will be favourable for an increase in the yield

of H(g)?

o Watch Video Solution



https://dl.doubtnut.com/l/_jxjR8mcaAdFU
https://dl.doubtnut.com/l/_DSGCTib0ITRG
https://dl.doubtnut.com/l/_476WlTGJtn15
https://dl.doubtnut.com/l/_nLkY9GOwQK2l

12. In case of the reaction A,(g) + 4B,(g) & 2AB,(g), the change in
enthalpy (AH) is negative. Mention the conditions of pressure and

temperature at which the yield of the product, AB,(g) will decrease.

° Watch Video Solution

13. How will equilibrium of the reaction, H,(g) + I,(g) & 2HI(g) be
affected if the volume of the reaction syste at equilibrium is doubled

keeping the temperature constant?

° Watch Video Solution

14. Each of HS™ and NH; can act as both Bronsted acid and Bronsted
base-why? Write the formula of conjugate base and conjugate acid in

each case.

o Watch Video Solution



https://dl.doubtnut.com/l/_nLkY9GOwQK2l
https://dl.doubtnut.com/l/_31BnuIVG7HfI
https://dl.doubtnut.com/l/_zE7qDdzUje28

15.In the reaction I, +I™ - Ié , which one acts as a Lewis base?

° Watch Video Solution

16. The pK, values of the three weak acids HA, HB and HC are 4.74, 3.75
and 4.20, respectively. Arrange them in order their of increasing acid

strengths.

° Watch Video Solution

17. X and Y are two aqueous solutions of acid HA with concentrations 0.1
M & 0.01M, respectively. In which solution will the degree of ionisation of

HA be higher?

° Watch Video Solution



https://dl.doubtnut.com/l/_AJfkqF9Wkl7n
https://dl.doubtnut.com/l/_kuMPrfVz5CPs
https://dl.doubtnut.com/l/_7w0nYFdHOMb4

18. Which one of the following two acids will have a higher concentration

of H3O+ ions in their 0.1(M) aqueous solution- (1) HCl and (2) CH;COOH?

° Watch Video Solution

19. Show that [OH] > \/K_W in an alkaline solution.

° Watch Video Solution

20. Will the concentration of H?)O+ ions in pure water at 0 ° C be more

than or less than that at 4 ° C?

° Watch Video Solution

21. At a certain temperature, what is the value for the sum of pH annd

pOH for an aqueous solution? What will be its value at 25 ° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_YIbrQTkgfSF5
https://dl.doubtnut.com/l/_BCLVapAddwC8
https://dl.doubtnut.com/l/_WGqaN4YAFjp0
https://dl.doubtnut.com/l/_uqt1xVemApK4

1
22.Show that in pure water, pH = pOH = EPKW'

° Watch Video Solution

23. An acid bottle is labelled 'pH=5". Is this acid a weak acid?

° Watch Video Solution

24. At a certain temperature, K, of pure water = 10712 what will be the

pH-range and pH of the neutral solution at that temperature?

° Watch Video Solution

25. pH of an aqueous 0.1(M) CH;COOH solution is 2.87. state whether pH
of the solution will decrease or increase if CH;COONa is added to this

solution.

| e |


https://dl.doubtnut.com/l/_uqt1xVemApK4
https://dl.doubtnut.com/l/_6kvjnn3nTmVK
https://dl.doubtnut.com/l/_3PLN2R5mw5E7
https://dl.doubtnut.com/l/_T88J0fJf6y9r
https://dl.doubtnut.com/l/_fK8HY7e39EVM

I & Watch Video Solution

a

26. At 25 ° C, the ionisation constant (K ) of weak acid HA is 10°5. What

will the value of ionisationn constant (Kb) of its conjugate base (A' ) be

at that temperature ?

o Watch Video Solution

27. Which of the following mixtures will act as buffer solution(s)?
(1) 50 mL 0.(M) NH + 100mL  0.025(M)HCI

(2) 100mL 0.05(M) CH;COOH + 50mL0.1(M)NaOH.

o Watch Video Solution

28. Here are a few salts. Whose aqueous solution(s) at 25 ° C has (have) a

pH greater than 7, less than 7 or equal to?

(NH4)2SO ,» CH;COONH ;, K,CO5, NaNO,

| ° Wiak A \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_fK8HY7e39EVM
https://dl.doubtnut.com/l/_O98UecUqvSr0
https://dl.doubtnut.com/l/_2SsgygAsoFzO
https://dl.doubtnut.com/l/_od2v9hB8Upz1
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29. A liquid is in equilibrium with its vapour as its boiling point. On

average which property of the molecules is equal in two phases?

° Watch Video Solution

30. According to Le Chatelier's principle, what is the effect of adding heat

to a solid and liquid in equilibrium?

° Watch Video Solution

QUESTION ANSWER ZONE FOR BOARD EXAMINATION SHORT ANSWER TYPE

1. The unit of equilibrium constant of the reaction, A+ 3B < nC is

L2 - mol~2. What is the value of n

° Watch Video Solution



https://dl.doubtnut.com/l/_od2v9hB8Upz1
https://dl.doubtnut.com/l/_b33BogVjNsTQ
https://dl.doubtnut.com/l/_mdwBL0HjOhce
https://dl.doubtnut.com/l/_ZyYR8AG6zq7S
https://dl.doubtnut.com/l/_B7VPLKdYjAEg

2.Find out the value of K,/K, for the reaction PCI;(g) & PCl;(g) + Cl,(9),
at 298K, consider the unit of concentration is mol - L' and the unit of

pressure is atm.

° Watch Video Solution

3. Mention two ways by which the equilibrium of the given reaction can

be shifted to the right.

H+
CH,COOH(l) + C,H;OH(l) & CH,COOC,H<(I) + H,0(l)

o Watch Video Solution

4. When steam is passed over red hot iron, H, gas is produced. In this
reaction, the yield of H,(g) is found to increase when the partial pressure

of steam is increased. Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_B7VPLKdYjAEg
https://dl.doubtnut.com/l/_fDZGMVbm4zah
https://dl.doubtnut.com/l/_ZP5O1NRYsYdL
https://dl.doubtnut.com/l/_h26KildmHfaY

5. Why does not the equilibrium constant expression for a reaction

involving pure solids or liquid contain the concentrations terms of the

solid or liquids?

o Watch Video Solution

6. Find out the equilibrium constant for the reaction,
XeO4(g) + 2HF(g) < XeO5F,(g) + H,O(g) consider K; as the equilibrium
constant for the reaction, XeF¢(g) + H,0(g) < XeOF 4(g) + 2HF(g) and K,
as the equilibrium constant for the reaction,

XeO,(g) + XeFg(g) @ XeOF 4(g) + XeO5F5(9g).

o Watch Video Solution

7. How will the following reaction equilibrium be affected if the volume of

each reaction system is increased at constant temperature?
(1) 250,(g) + O,(g) = 2505(9)

1
(2) C(s) + 50,(9)  COg)

~


https://dl.doubtnut.com/l/_h26KildmHfaY
https://dl.doubtnut.com/l/_aIPDkfcSHKVt
https://dl.doubtnut.com/l/_xXBXn4cwCx7w

| ° Watch Video Solution

8.The equilibrium of any reversible reaction may be shifted to the left or
right by changing the conditions. Will this change cause any alteration in

the value of equilibrium constant?

° Watch Video Solution

9. Constant temperature, the following reaction is at equilibrium in a
closed container:

C(s) + H,O(g) < CO(g) + Hy(9)

At constant pressure, if the amount of the solid carbon is reduced to half
at equilibrium, then what will be the change in the concentration of

co(g)?

° Watch Video Solution



https://dl.doubtnut.com/l/_xXBXn4cwCx7w
https://dl.doubtnut.com/l/_AdrgZ2dFZvc2
https://dl.doubtnut.com/l/_vD3BUyYpnN5h

10. At constant temperature, if the pressure is changed at equilibrium of

a gaseous reaction, then will the values of K, K. and K| change?

° Watch Video Solution

11. How can the yield of the product be increased by changing the volume
of the reaction system in the given reactions at constant temperature?
(1) C(s) + Hy0(g) < CO(g) + Hy(g)

(2) 2H,(g) + Oy(9) = 2H,0(D)

° Watch Video Solution

12. Mention two factors for which the yields of the products in the given
reaction increases.

CO(g) + H,0(g) © CO5(g) + Hy(g) - heat.

° Watch Video Solution



https://dl.doubtnut.com/l/_UXKMDwkKilpS
https://dl.doubtnut.com/l/_EYuUZXdyMUYI
https://dl.doubtnut.com/l/_QOcZjy4X6TEI
https://dl.doubtnut.com/l/_8CROOSnLaNBY

13. At a particular temperature, for the reaction, aA + bB « dC + cD,
equilibrium constant is K. Find out the equilibrium constants for the
following reactions at the same temperature.

(1) maA + mbB & mdC + mcD

1 1 1 1
(2) —aA+ —bB & —dC+ —cD
m m m m

o Watch Video Solution

14. What would the effect on the yield of products be if temperature of
the following reaction systems is changed at equilibrium ?
(1) Ny(g) + Ox(g) « 2NO(g), AH > 0

(2) 250,(g) + O4(g) « 2505(g), AH < 0

o Watch Video Solution

15. Identify Lewis acids and Lewis bases in the following reactions and

give reactions: (1) SiF, + 2F~ - SiFé'

(2) RMgX +2(C,H;),0: ~ RMg[o(c2H5)2]2X


https://dl.doubtnut.com/l/_8CROOSnLaNBY
https://dl.doubtnut.com/l/_zIAiID1yjjTp
https://dl.doubtnut.com/l/_t45CMr83c5mH

(3) Ag* +2NH, [Ag(NH3)2] +
+

(4) NHy+H* — NH,,.

° Watch Video Solution

16. State the nature of aqueous solutions containing the following ions

with reason: NHI,F', Cl .

° Watch Video Solution

17. The solubility of zinc phosphate in S mol - L~1. Derive the mathematic

expression of the solublity product of the compound .

° Watch Video Solution

18. At a certain temperature, the ionisation of two weak acids, HA and HB

are K, and K, respectively. If K, > K, and the concentration of the
1 2 1 2


https://dl.doubtnut.com/l/_t45CMr83c5mH
https://dl.doubtnut.com/l/_TvtFL5m2qOSE
https://dl.doubtnut.com/l/_FImalrTiE7cm
https://dl.doubtnut.com/l/_YOwrSCi51v3Q

aqueous solutions of both the acids be 0.1(M), then which solution will

have a higher pH?

° Watch Video Solution

19. What will be the change in concentrations of H;O" & OH™ and the
ionic product of water (KW) if NaOH is added to pure water at a certain

temperature?

° Watch Video Solution

20. 20 mL of 0.15(M) HCl solution is mixed with 50 mL of 0.1(M)
CH3;COONa solution. State whether the mixed solution will act as a

buffer or not.

° Watch Video Solution



https://dl.doubtnut.com/l/_YOwrSCi51v3Q
https://dl.doubtnut.com/l/_Ue2crz50nNDQ
https://dl.doubtnut.com/l/_p6KEklbtCyns

21. The pH of a buffer solution remains almost unchanged even after

dilute- explain.

° Watch Video Solution

22. Consider the salts given below. For which salt(s) will the pH of the
aqueous solution (s) be independent of the concentration of the salt?

CH3NH;Cl, (NH, ) ,PO,, KCN and (NH,),CO,

° Watch Video Solution

23. When H,S gas is passed through an acidified solution of

Cu®* and Zn?*, only CusS is precipitated-why?

° Watch Video Solution



https://dl.doubtnut.com/l/_aUSUeSNpoiIw
https://dl.doubtnut.com/l/_niNfIDbEBb6q
https://dl.doubtnut.com/l/_KvkYf7qvI0mh

24.Zinc sulphide is not precipitated from an acidic solution of zinc salt by

passing H,S. Why?

° Watch Video Solution

25. What will happen when a solution of potassium chloride is added to a

saturated solution of lead chloride? Give reason.

° Watch Video Solution

26. Why does not MgSO, form any precipitate when it reacts with NH; in

presence of NH,CI?

° Watch Video Solution

27.Why is the aqueous solution of Cu(NO?,)2 acidic?

° Watch Video Solution



https://dl.doubtnut.com/l/_Z97hMVVNr3B0
https://dl.doubtnut.com/l/_Sc0JbzlhMIs5
https://dl.doubtnut.com/l/_DFeoJ9Oa3kKV
https://dl.doubtnut.com/l/_mLHNQay1U43e

28. In spite of being a neutral salt, the aqueous solution of Na,CO; is

alkline-why?

° Watch Video Solution

29. (1) HPOi' can act both as a Bronsted base and as a Bronsted acid.
Write the equation of equilibrium established by HPOi' as an acid and a
base in aqueous solution. Also write the expressions of K &K, in two
cases.

(2) What are the conjugate acid and base of HS?

° Watch Video Solution

30. Will the pH of pure water at 20 ° C be lower or higher than that at

50°C?

° Watch Video Solution



https://dl.doubtnut.com/l/_mLHNQay1U43e
https://dl.doubtnut.com/l/_E38MXoo0tWZf
https://dl.doubtnut.com/l/_6QDMdLK42HAm
https://dl.doubtnut.com/l/_TD2ebNg7VOIr

31. An aqueous solution of sodium bisulphate is acidic, whereas an

aqueous solution of sodium bicarbonate is basic-explain.

° Watch Video Solution

32. Both Cus and ZnS are precipitated if H,S gas is passed through an

alkaline solution of Cu?* and Zn?*. Explain.

° Watch Video Solution

33.A9" + NHy = [Ag(NHy )| ", K, = 3.5 x 10%
[ag(vHy )| + Ny [Ag(NH3)2] * K, = 1.7 x 10°

Calculate the formation constant of [Ag(NH3)2] *.

° Watch Video Solution



https://dl.doubtnut.com/l/_lH6sVw88O7zu
https://dl.doubtnut.com/l/_zboxRkZje5QM
https://dl.doubtnut.com/l/_d47OUNfkHut6

34. Write the correct order of increasing acid strength among

HCO3, Hy0", HSO, , HSO,F.

° Watch Video Solution

35. The first and second dissociation constants of an acid H,A are
1x10°° and 5% 10710 respectively. Calculate the value of overall

dissociation constant.

° Watch Video Solution

36. a - D-glucose « f3- D glucose, equilibrium constant for this is 1.8.

calculate the percentage of a - D glucose at equilibrium.

° Watch Video Solution



https://dl.doubtnut.com/l/_A0vGvyCbVshT
https://dl.doubtnut.com/l/_9TzebGU4ziUn
https://dl.doubtnut.com/l/_56yYKB0eymr2

37. Solid Ba(NO?,)2 is gradually dissolved in a 1.0 x 10"*M Na,CO,
solution. At what concentration of Ba®* will a precipitate begin to form ?

(K, for BaCO3 = 5.1 x 1079).

o Watch Video Solution

2
38. 2.5 mL of EM weak monoacidic base (Kb =1x10"12 at 25 °C) is

2
titrated with 1—5M HCl in water at 25 ° C. Calculate the concentration of

H™ at equilibrium point. (kw =1x 10'14)

° Watch Video Solution

QUESTION ANSWER ZONE FOR BOARD EXAMINATION LONG ANSWER TYPE

1. State the law of chemical equilibrium and explain it.

° Watch Video Solution



https://dl.doubtnut.com/l/_1nFgtNl0u4H2
https://dl.doubtnut.com/l/_4KAIKzD5b0hF
https://dl.doubtnut.com/l/_py7rNZ4OyItv
https://dl.doubtnut.com/l/_CUiPTu2eCbx7

2. Find out the value of equilibrium constant, for the reaction,
5

2NH3(g) + 50,(9) & 2NO(g) + 3H,0(9)-

Consider K, K, and K5 as the respective equilibrium constants of the

given three reaction:

N,(g) + 3H,(g) @ 2NH3(g) ... (1)

Ny(g) + O,(g9) ® 2NO(g) . - (2)

1
Hy(g) + 502(9) < H,0(g) ...(3)

° Watch Video Solution

3. When 1 mole of ethyl alcohol and 1 mole of acetic acid arc heated in a
closed vessel even for adong time 1 mole of ester and 1 mole of water are

never produced. Explain why?

° Watch Video Solution

4.CO(g) + 2H,(g) & CH;0H(g), for this reversible reaction at equilibrium

Keeping temperature constant what will happen if (i) the volume of the


https://dl.doubtnut.com/l/_CUiPTu2eCbx7
https://dl.doubtnut.com/l/_SIHmjuW6nhGK
https://dl.doubtnut.com/l/_RbqYVdWRoSir

container is halved (ii) the partial pressure of H, is halved (iii) He gas is

introduced at constant temperature and pressure.

o Watch Video Solution

5. The following equilibrium is established during thermal dissociation of
H,0(g) in a closed vessel:

1
H,0(g) @ Hy(g) + 502(9)
If the total pressure of the system be P, then find out the relation
between equilibrium constant (Kp) and the degree of dissociation of

H,0(g).

o Watch Video Solution

6. The equilibrium established during thermal dissociation of PCI(g) in a
closed vessel is as follows:
PCl5(g) < PCl3(g) + Cly(9)

If the degree of dissociation of PCl;(g) at equilibrium be 'x, then show


https://dl.doubtnut.com/l/_RbqYVdWRoSir
https://dl.doubtnut.com/l/_5qpRXXjkrbTR
https://dl.doubtnut.com/l/_8BWvhYUF8Hec

that (1) 'x' is inversely proportional to the square root of the total
pressure of reaction mixture at equilibrium and (2) 'x' increases with

increase in volume of the system.

o Watch Video Solution

7. Explain the effect of addition of inert gas to the following systems at
equilibrium  at  constant  pressure and  temperature- (1)
2505(g) + O,(g) « 2503(9)

(2) N,0,4(g) © 2NOy(9)

(3) C(s) + O5(g) & CO4(9).

o Watch Video Solution

8. The given reaction is carried out in a closed vessel
CaCO4(s) © CaO(s) + CO,(g), AH? > 0. What would be the effect of the
following changes on the equilibrium of the reaction if (1) solid CaCO; is
added to the reaction system, (2) some amount of CaO is removed from

the reaction system, (3) CO,(g) is introduced into the reaction system at


https://dl.doubtnut.com/l/_8BWvhYUF8Hec
https://dl.doubtnut.com/l/_6ZHDnBidB1aV
https://dl.doubtnut.com/l/_e0B8gMa9o23O

constant volume and temperature.,,
(4) temperature is increased, and (5) volume of the reaction vessel is

reduced at constant temperature.

° Watch Video Solution

9. The concentration of each of the aqueous solutions of Nacl,
NH/CI, NaCn and HCl is 0.(M). Arrange these solutions in the increasing

order of their pH.

° Watch Video Solution

10. Derive the mathematical form of degree of ionisation of acetic acid in

its dilute aqueous solution at a given temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_e0B8gMa9o23O
https://dl.doubtnut.com/l/_Kl47bfWIMxp8
https://dl.doubtnut.com/l/_V0o0McPV7ppm

11. Explain the buffer action of the mixed aqueous soluton of Na,CO; and

NaHCO»,

° Watch Video Solution

12. Arrange the following sparingly soluble ionic compounds in the
increasing order of molar solubilities.

(1) MX: K, =8.1x 10"

(2) AX,, Ky, = 4x 1077

(3) PX3, Ky, = 2.7 x 1071,

° Watch Video Solution

13. The equilibrium constant Kp1 and sz for the reaction
X & 2Y and Z & P + Q, respectively are in the ratio of 1:9. if the degree of

dissociation of X and Z be equal, find the ratio of total pressure at these

equilibriam.

| o WMl L\ C Al iklmn


https://dl.doubtnut.com/l/_DvAvwcG3uvqp
https://dl.doubtnut.com/l/_cOPxTmJ0V2xX
https://dl.doubtnut.com/l/_SJE4oCqu8jR5
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SOLVED WBCHSE SCANNER

1. Ammonium chloride dissolves in water with absorption of heat. The

solubility of ammonium chloride increases with __in temperature.

° Watch Video Solution

2. Consider the givenr reaction:
Ay(9) + By(g) © 2AB(g), AH < 0

How can the yield of AB(g) be increased?

° Watch Video Solution

3. A,5(g) + B,(g) © 2AB(g), equilibrium constant of the given reaction at

100 ° C is 50. A 1L flask containing 1 mol of A, is connected to a 2L flask


https://dl.doubtnut.com/l/_SJE4oCqu8jR5
https://dl.doubtnut.com/l/_6OLCP71r9vcB
https://dl.doubtnut.com/l/_kJodaUlG1ISx
https://dl.doubtnut.com/l/_GtWwFB3Al6nd

containing 2mol of B,. Calculate theno. Of moles of AB at 100°C at

equilibrium.

° Watch Video Solution

4. Fill in the blank: AgCl gets precipitated when the product of the

concentrations of its ions exceed its

° Watch Video Solution

5.50 ml 0.1 N CH;COOH solution is mixed with 25 ml 0.1 N NaOH solution.

What is the pH of the final solution? Given : pK , of CH;COOH = 4.74

° Watch Video Solution

6. What is common ion effect? Cite an example.

° Watch Video Solution



https://dl.doubtnut.com/l/_GtWwFB3Al6nd
https://dl.doubtnut.com/l/_04MuC02apHKx
https://dl.doubtnut.com/l/_HKW88u9ytngk
https://dl.doubtnut.com/l/_7yOEyFuGh8x9
https://dl.doubtnut.com/l/_zsZsr5TDxLeG

7. Calculate the solubility of SrSO, in water in mol-L™1 at 25°C

(solubility product of SrSO, at 25° C = 7.6 x 10~ "mol® - L"?).

° Watch Video Solution

1
8. Indicate the correct answer: for the reaction SO,(g) + EOz(g)  S05(9),

ifK, = K(RT)", then x is -

° Watch Video Solution



https://dl.doubtnut.com/l/_zsZsr5TDxLeG
https://dl.doubtnut.com/l/_yp0eF4e4ZcAR

9. I,(g) # 2I(g), Discuss the effect of the following changes on
equilibrium of the mentioned endothermic reaction: (i) temperature is

increased. (ii) pressure is increased at constant temperature.

° Watch Video Solution

10. The dissociation equilibrium of AB, gas is,

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

The degree of dissociation of AB,(g) is x and x < < 1. Establish the
p

relation among the degree of dissociation (x), equilibrium constant (K )

and total pressure (P).

° Watch Video Solution

11. Fill in the blanks: Addition of silver nitrate solution to saturated

solution of AgCl produces turbidity. This is due to ____effect.

° Watch Video Solution



https://dl.doubtnut.com/l/_uDf9zG1gtl1Q
https://dl.doubtnut.com/l/_AAtqHEAw3zWy
https://dl.doubtnut.com/l/_DRJDJIAvGOfA

12. Indicate the correct answer: pH of 10~ '°(M) aqueous solution of HCl is
approximately-

A 14

B.10

C.7

D.1

° Watch Video Solution

13. An aqueous solution of chloroacetic acid of strength 0.2 mol - L1 has

pH 1.7. calculate the degree of dissociation of the acid.

° Watch Video Solution



https://dl.doubtnut.com/l/_6JiLBTIoSQKT
https://dl.doubtnut.com/l/_WGEA4cqaRc2g

14. Calculate the amount of NaOH in gram present in 1L NaOH solution of

pH=12.

° Watch Video Solution

15. In the reaction, H,(g) + I,(g) © 2HI(g), the value of equilibrium

constant (KP) changes with change in

° Watch Video Solution

16. The equilibrium constant of the following equilibria
1

SO,(g) + Eoz(g) « S05(9)

2505(g) © 250,(g) + O,(g) are given by K, and K, respectively. Find the

relation between K; and K,.

° Watch Video Solution



https://dl.doubtnut.com/l/_EaUPPhNW4xvZ
https://dl.doubtnut.com/l/_4fKPs8vIWUhS
https://dl.doubtnut.com/l/_8G0sm2olQtJk

17. What will be the effect of addition of an inert gas in the following
equilibrium at constant temperature and volume?

PCl5(g) « PCl5(g) + Cly(9).

° Watch Video Solution

18. For the relation, H,(g) + CO5(g) © H,0(g) + CO(g) show the
equilibrium yield of the products is independent of pressure at constant

temperature.

° Watch Video Solution

19. Fill in the blanks: For a electrolyte the degree of dissociation

increases as its decreases.

° Watch Video Solution



https://dl.doubtnut.com/l/_K8Xe6gH5JuR4
https://dl.doubtnut.com/l/_CLJ0v1u2YlA5
https://dl.doubtnut.com/l/_eZWbg9ddu52w

20. Choose the correct answer:

At 40 ° C the ionic product of water being 2.92 x 1014, its pH is-
A <70
B. >7.0
C.7.0

D.14.0

° Watch Video Solution

21. AgCl is dissolved separately in pure water and in 0.025(M) Nacl
solution. Find the ratio of concentrations of Ag ™ ion in pure water and in

the NaCl solution. The solubility product of AgCl is 1.75 x 1010,

° Watch Video Solution



https://dl.doubtnut.com/l/_JycVH5rEOoVs
https://dl.doubtnut.com/l/_NjXSSxGMb48f

22. Give example of an acidic and an alkaline buffer solution. Explain the

buffer action of any one of the solutions.

o Watch Video Solution

23. The equilibrium constant (KP) of a gaseous reaction is-

A. dependent on the total pressure
B. dependent on the pressure
C.dependent on the concentration of the reactants

D. dependent on the presence of an inert gas

o Watch Video Solution

24. Consider the equilibrium:

N,(g) + 3H,(g) & 2NH,(g) + heat. Apply the i.e, chatelier's principle to


https://dl.doubtnut.com/l/_8ItdJd6llqOO
https://dl.doubtnut.com/l/_Z7SD5d4fHTvm
https://dl.doubtnut.com/l/_XLmFF1z1hYuh

explain the effect of pressure, temperature and addition of inert gas at

constant volume on the equilibrium yield of NH.

° Watch Video Solution

25.What is buffer solution? Give one example.

° Watch Video Solution

26. At 318K and 2 atm total pressure the degree of dissociation (a) is 28%
at the equilibrium condition for the reaction N,0,(g) © 2NO,(g).

Calculate K &K..

° Watch Video Solution

27. Calculate the pH of 0.(M) NH,OH at 25 ° C. The dissociation constant

of NH,OH at 25° C'is 1.76 x 10°°.

° Watch Video Solution



https://dl.doubtnut.com/l/_XLmFF1z1hYuh
https://dl.doubtnut.com/l/_GFaGzURZOJRl
https://dl.doubtnut.com/l/_VXq4serxvY7O
https://dl.doubtnut.com/l/_UtrcubxDV0dx

28. The pH of aqueous solution of NH,Cl is than 7 and the pH of

aqueous solution of Na,COj is than 7.

° Watch Video Solution

with increase in temperature and therefore

pH of water___ with increase in temperature.

° Watch Video Solution

30. The solubility of a sparingly soluble A,B salt at a given temperature

being x(M), its solubility product is-

A x3

B. 2x?

C. 4x3


https://dl.doubtnut.com/l/_UtrcubxDV0dx
https://dl.doubtnut.com/l/_NpMuA4oDmMG2
https://dl.doubtnut.com/l/_r6jTOTmjZI8N
https://dl.doubtnut.com/l/_M3tfJ8YWE0h0

D. 2x3

o Watch Video Solution

31. What is buffer solutio? Give one example of acidic buffer. In which case

of acidic buffer pH = pKa.

o Watch Video Solution

32.1.37g of a mixture of Na,CO; and NaHCO; was dissolved in water. The
solution was titrated with 0.5(M) HCl solution first with phenolphthalein
followed by methyl orange indicator. The first and second titrations
required 10 mL and 30mL of acid solution respectively. calculate the

amounts (in g) of Na,CO5 and NaHCO4 present in the mixture.

o Watch Video Solution



https://dl.doubtnut.com/l/_M3tfJ8YWE0h0
https://dl.doubtnut.com/l/_dtIRWVy67JBb
https://dl.doubtnut.com/l/_ss5aotjQtTzs

33. For the reversible reaction A + 2B & C + heat, the forward reaction

will proceed at-

A. low temperature and low pressure

B. low pressure

C. high pressure and low pressure

D. high pressure and high temperature

° Watch Video Solution

34. 4NH;(g) + 50,(g) < 4NO(g) + 6H,0(g). Write the K, and K, values

for the above reaction and also make a relation between them.

° Watch Video Solution

35. What is meant by solubility product?



https://dl.doubtnut.com/l/_BBmag0N6DihV
https://dl.doubtnut.com/l/_oHpyzfWkHNTy
https://dl.doubtnut.com/l/_wKtmZXKoTSLN
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36. pH of 0.2mol - L~! chloroacetic acid is 1.7. find out the degree of

dissociation of this chloroacetic acid.

° Watch Video Solution

37. At 1000K temperature CO, has a pressure of 0.5 atm in a closed
container. On adding some amount of graphite inside the container,
some amount of CO, is converted to CO. at equilibrium the pressure

becomes 0.8 atm. Find out the value opr.

° Watch Video Solution

38. What amount of CH3;COONa is to be added to one litre of

0.1(M)CH,COOH solution so that the pH becomes 4.0? [Ka = 1.8 x 10'3]

| ° Wiak A \NtAAaA CAlLiikiAan ]


https://dl.doubtnut.com/l/_wKtmZXKoTSLN
https://dl.doubtnut.com/l/_mZEMJhOFd7vr
https://dl.doubtnut.com/l/_rT5zwqZAM6jw
https://dl.doubtnut.com/l/_7K0ycKk5Glk0
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39. What is meant by common ion effect?

° Watch Video Solution

40. PCI; < PCl4(g) + Cl,(g). For this reaction at the chemical equilibrium

condition which of the following is correct-

B.K, = K, x RT
C.K, =K, xRT

D.K_ = !
. p_KC

o Watch Video Solution



https://dl.doubtnut.com/l/_7K0ycKk5Glk0
https://dl.doubtnut.com/l/_m09UoAABkv6V
https://dl.doubtnut.com/l/_wqHDdrPzuUYJ

41. (i) State law of mass action.

(ii) For the reaction N, + 3H, & 2NH; equilibrium constant is K; and

1 3
that of for the reaction NH; & ENZ + EHZ is K,. Then calculate the

relation between K, and K.,.

(iii) Calculate the pH of 001 (M) CH;COOH at 25°C.

(Ka of CH,COOH = 1.75 x 10'5).

o Watch Video Solution

42. What is buffer solutio? Give one example of acidic buffer. In which

case of acidic buffer pH = pKa.

o Watch Video Solution

43.In which of the following cases chemical reaction goes to complete in

high extent-

A.K = 10°


https://dl.doubtnut.com/l/_lxEieKB1dg4O
https://dl.doubtnut.com/l/_HLAD19ub7QTS
https://dl.doubtnut.com/l/_tLbiTY5oTesr

B.K=10"°

C.K=10"8

D.K=1

o Watch Video Solution

44, What is the pH of 10~ 7(M)HCI solution-

A7
B.6.79
C.6.12

D.71

o Watch Video Solution



https://dl.doubtnut.com/l/_tLbiTY5oTesr
https://dl.doubtnut.com/l/_H4QFq4a46YjL

45.N, + 3H, & 2NH,. Total pressure of the system is P and mole-fraction
of NH; is x. express K, of the reaction with respect to x and P, where

value of x is very small.

o Watch Video Solution

46. (i) Aqueous solution of borax basic? Explain.

(i) Calculate the pH of 0.05(M) H,SO, solution?

(iii) What is the formula of the conjugate base of [Al (H20)6]3+ ;

o Watch Video Solution

47. The relation betweenn K, and K, for the following reaction-

250,(g) + 0,(g) © 2505(g)

_ -1
B.K, = K(RT)


https://dl.doubtnut.com/l/_H6M9e0CsZIkK
https://dl.doubtnut.com/l/_LESs1QObtY03
https://dl.doubtnut.com/l/_UdIBLCmaTU9c

C.K, = K(RT)

_ 2
D.K, = K (RT)

o Watch Video Solution

48. State the law of mass action.

o Watch Video Solution

49. What is buffer solution? Give example of an acidic buffer solution.

o Watch Video Solution

50. If the concentration of ammonia of ammonium chloride in a buffer
solution of ammonia-ammonium chloride are 0.2M and 0.3M respectively,

determine the pH of the solution. [Given Kb(NH3) =1.76 x 107°]

. l


https://dl.doubtnut.com/l/_UdIBLCmaTU9c
https://dl.doubtnut.com/l/_x1saEsqrtApe
https://dl.doubtnut.com/l/_ZL8rRPlvaX4B
https://dl.doubtnut.com/l/_8BjMVrY6SA7J
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51. Determine the pH of 01 M acetic acid solution. (pK, of acetic
acid=4.75). Is there any OH~ present in this solution of acetic acid?

Answer with reason.

° Watch Video Solution

52. Why does rate of dissociation of H,S solution decrease in the

presence of HCI?

° Watch Video Solution

SOLVED NCERT EXERCISE

1. A liquid is in equilibrium with its vapour in a sealed container at a fixed

temperature. The volume of the container is suddenly increased.

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


https://dl.doubtnut.com/l/_8BjMVrY6SA7J
https://dl.doubtnut.com/l/_kQhMJvupK58n
https://dl.doubtnut.com/l/_TPRgfp7GWFXb
https://dl.doubtnut.com/l/_lLWYmPX4pKyx

(2) How do rates of evaporation & condensation change initially?
(3) What happens when equilibrium is restored finally and what will be

the final vapour pressure?

° Watch Video Solution

2. What is K, for the following equilibrium when the equilibrium
concentration of each substance is:

[50,] = 0.600m), [0, ] = 0.820) and [s0,] = 1.90(M)?

250,(g) + O5(g) © 2505(g).

° Watch Video Solution

3. At a certain temperature & total pressure of 10°Pa, iodine vapour
contians 40% by volume 1 atoms, I,(g) © 2I(g). Calculate K, for the

equilibrium.

° Watch Video Solution



https://dl.doubtnut.com/l/_lLWYmPX4pKyx
https://dl.doubtnut.com/l/_I6qZ8O5Vq9gh
https://dl.doubtnut.com/l/_gTu4ZqNjoNuo
https://dl.doubtnut.com/l/_udRY6jX9oJMN

4. Write the expression for the equilibrium constant, K_ for each of the

following reactions: 2NOCI(g) < 2NO(g) + Cl,(g).

° Watch Video Solution

5. Write the expression for the equilibrium constant, K for each of the

following reactions: 2Cu (NO3)2(S) & 2Cu0(s) + 4NO,(g) + O,(9)

° Watch Video Solution

6. Write the expression for the equilibrium constant, K. for each of the
following reactions:

CH,COOC,H<(aq) + H,O(I) © CH,COOH(aq) + C,H-OH(aq)

° Watch Video Solution

7. Write the expression for the equilibrium constant, K. for each of the

following reactions: Fe3*(aq) + 30H (aq) « Fe(OH)5(s)


https://dl.doubtnut.com/l/_udRY6jX9oJMN
https://dl.doubtnut.com/l/_nH2nrJ1dPj2d
https://dl.doubtnut.com/l/_LL67MM5tm23U
https://dl.doubtnut.com/l/_9Z0pm3FGR9C6

° Watch Video Solution

8. Write the expression for the equilibrium constant, K for each of the

following reactions: I,(s) + 5F, ¢ 2IF;

° View Text Solution

9.Find out the value of K for each of of the following equilibria from the
value of K ;

2NOCI(g)  2NO(g) + Cly(g), K, = 1.8 x 107 at 500K

° Watch Video Solution

10. Find out the value of K_ for each of of the following equilibria from
the value of K :

CaCO5(s) & CaO(s) + CO,(9), Kp = 167 at 1073 K.

° Watch Video Solution



https://dl.doubtnut.com/l/_9Z0pm3FGR9C6
https://dl.doubtnut.com/l/_N6pI344r2ay8
https://dl.doubtnut.com/l/_llsyVpoUX5dw
https://dl.doubtnut.com/l/_Kmd4CBHesCWS

1. For the following equilibrium, K_=6.3 X 10 at 1000 K:
NO(g) + O5(g) © NO,(g) + O,(g). Both The forward and reverse reactions
in the equilibrium are elementary bimolecular reactions. What is K for

the reverse reaction ?

o Watch Video Solution

12. Explain why pure liquids and solids can be ignored while writing the

equilibrium constant expression

o Watch Video Solution

13. Reaction between N, and O, takes place as follows:
2N,(g) + O,(g) © 2N,0(g). If a mixture of 0.482 mol of N, and 0.933 mol
of O, is placed in a 10 L reaction vessel and allowed to form N,O at a
temperature for which K, = 2.0 x 10-3%7, determine the composition of

equilibrium mixture.



https://dl.doubtnut.com/l/_Kmd4CBHesCWS
https://dl.doubtnut.com/l/_CJ9BhFKJl8SL
https://dl.doubtnut.com/l/_fXV1BQfLhriy
https://dl.doubtnut.com/l/_ndurY4Pruhti

| o Watch Video Solution

14. Nitric oxide reacts with Br, and gives nitrosyl bromide as per reaction
gives below:

2NO(g) + Br,(g) « 2NOBr(g)

When 0.087 mol of NO and 0.0437 mol of Br, are mixed in a closed
container at constant pressure, 0.0518 mol of NOBr is obtained at

equilibrium. calculate equilibrium amount of NO and Br,,.

o Watch Video Solution

15. At 450K, K, = 2.0 x 10'%/bar for the given reaction at equilibrium,

250,(g) + O, & 2505(g). What is K, at this temperature.

o Watch Video Solution

16. A sample of HI(g) is placed in flask at a pressure of 0.2 atm. At

equilibrium the partial pressure of HI(g) is 0.04 atm. What is K, for the


https://dl.doubtnut.com/l/_ndurY4Pruhti
https://dl.doubtnut.com/l/_8CfwSnWU9NKM
https://dl.doubtnut.com/l/_wf32yZyvVC7B
https://dl.doubtnut.com/l/_rB5bxV4D6BzI

given equilibrium?

2HI(g) @ H(g) + I,(9).

° Watch Video Solution

17. A mixture of 157 mol of N,, 1.92 mol of H, & 813 mol of NHj; is
introduced into a 20 L reaction vessel at 500 K. at this temperature, the
equilibrium constant, K_ for the reaction, N,(g) + 3H,(g) © 2NO5(g) is
1.7 x 102. is the reaction mixture at equilibrium ? if not, what is the

direction of the net reaction?

° Watch Video Solution

18. The equilibrium constant expression for a gas reaction s,

4 5
[vet3]*]0,
K. = . Write the balanced chemical equation

" wor [H,0]°

corresponding to this expression.

° Watch Video Solution



https://dl.doubtnut.com/l/_rB5bxV4D6BzI
https://dl.doubtnut.com/l/_ksMMYHpgRXfl
https://dl.doubtnut.com/l/_c9Qajw8xSong

19. One mole of H,0 and one mole of CO are taken in 10 L vessel and
heated to 725 K. at equilibrium 40% of water (by mass) reacts with CO
according to the equation H,O(g) + CO(g) © H,(g) + CO,(9g).

Calculate the equilibrium constant for the reaction.

o Watch Video Solution

20. At 700K, equilibrium constant for the reaction: H,(g) + I,(g) < 2HI(g)
is 54.8.if 0.5 mol -+ L ™! of HI(g) is present at equilibrium at 700 K, what are
the concentrations of H,(g) and I,(g) assuming that we initially started

with HI(g) and allowed it to reach equilibrium at 700K ?

o Watch Video Solution

21. What is the equilibrium concentration of each of the substances in the
equilibrium when the initial concentration of ICI was 0.78(M)?

2ICI(g)  I,(g) + Cly(g), K, = 0.14.



https://dl.doubtnut.com/l/_c9Qajw8xSong
https://dl.doubtnut.com/l/_jfbO94tZgvhm
https://dl.doubtnut.com/l/_6V9zIxVpk68o
https://dl.doubtnut.com/l/_weFBSa16G7cU

| o Watch Video Solution

22. K, = 0.04 atm at 899 K for the equilibrium shown below. What is the
equilibrium concentration of C,H when it is placed in a flask at 4.0 atm

pressure and allowed to come to equilibrium?

C,Hg(g) © C,H,(g) + Hy(9).

o Watch Video Solution

23. Ethyl acetate is formed by the reaction between ethanol and acetic
acid and the equilibrium is represented as:
CH;COOH(l) + C,H;OH(l) + CH;COOC,H(I) + H,O(l)

(1) Write the concentration ration (reaction, quotient), Q. for this
reaction (note: Water is not in excess and is not a solvent in this
reaction).

(2) At 293K, if one starts with 1.00 mol of acetic acid and 0.18 mol of
ethanol, there is 0.171 mol of ethyl acetate in the final equilibrium mixture.

calculate the equilibrium constant.


https://dl.doubtnut.com/l/_weFBSa16G7cU
https://dl.doubtnut.com/l/_hD1Jv77Gzvdi
https://dl.doubtnut.com/l/_ABRxqWZfmvwL

(3) Starting with 0.5 mol of ethanol and 1.0 mol of acetic acid and
maintaining it at 293K, 0.214 mol of ethyl acetate is found after sometime.

has equilibrium been reached?

o Watch Video Solution

24. A sample of pure PCI; was introduced into an evacuated vessel at 473
K. after equilibrium was attained, concentration of PCl; was found to be
0.5x 10 Ymol - L™, if value of K. is 83x 1073, what are the

concentration of PCI; and CI, at equilibrium?

o Watch Video Solution

25. One of the reaction that takes place in producing steel from iron ore
is the reduction of iron (lI) oxide by carbon monoxide to give iron metal
and CO,. FeO(s) + CO(g) « Fe(s) + CO,(9g), Kp = 0.265atm at 1050K. What
are the equilibrium partial pressures of CO and CO, at 1050K if the initial

partial pressures are: p, = 1.4atm&p, = 0.80 atm?

. l


https://dl.doubtnut.com/l/_ABRxqWZfmvwL
https://dl.doubtnut.com/l/_bNN5YadegIOK
https://dl.doubtnut.com/l/_nLGE3Couiwms
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26. Equilibrium constant, K, for the reaction, N,(g) + 3H,(g) & 2NH;(g) at
500K is 0.061. at a particular time, the analysis shows that composition of
the reaction mixture is 3.0
mol - L1 N,, 2.0mol - L1 H, and 0.5mol - L'lNH3. is the reaction at
equilibrium? If not in which direction does the reaction tend to proceed

to reach equilibrium ?

° Watch Video Solution

27. Bromine monochloride, BrCl decomposes into bromine and chlorine
and reaches the equilibrium: 500K. If initially pure BrCl is present at a
concentration of 3.3 x 10 3mol - L1, what is its molar concentration in

the mixture at equilibrium?

° Watch Video Solution



https://dl.doubtnut.com/l/_nLGE3Couiwms
https://dl.doubtnut.com/l/_tZWcGWJFVVgL
https://dl.doubtnut.com/l/_wjPUycK3Y06o

28. At 1127 K & 1 atm, a gaseous mixture of CO and CO, in equilibrium
with solid carbon has 90.55% CO by mass C(s) + CO,(g) < 2CO(g).

Calculate K- for this reaction at the above temperature.

o Watch Video Solution

29. Calculate (1) AG? and (2) The equilibrium constant for the formation
of NO, from NO and O, at 298K.

NO(g) + 1/20,(g) + NO,(q)

where AAGY(NO, ) = 52.0k1/mol,

AGO(NO) = 87.0kJ/mol, AfGO(Oz) = OkJ/mol

o Watch Video Solution

30. Does the number of moles of reaction products increase, decrease of
remain same when each of the following equilibria is subjected to a
decrease in pressure by increasing the volume?

PCly(g) & PCy(g) + Cly(9)


https://dl.doubtnut.com/l/_g7eH0k22mgyZ
https://dl.doubtnut.com/l/_mfiCbbdd0Jo9
https://dl.doubtnut.com/l/_pru0vE7Nqfqt

o Watch Video Solution

31. Does the number of moles of reaction products increase, decrease of
remain same when each of the following equilibria is subjected to a
decrease in pressure by increasing the volume?

CaO(s) + CO,(g) & CaCO4(s)

o Watch Video Solution

32. Does the number of moles of reaction products increase, decrease of
remain same when each of the following equilibria is subjected to a
decrease in pressure by increasing the volume?

3Fe(s) + 4H,0(g) & Fe30 4(s) + 4H,(g).

o Watch Video Solution

33. Which of the following reactions will get affected by increasing the

pressure? Also, mention whether change will cause the reaction to go


https://dl.doubtnut.com/l/_pru0vE7Nqfqt
https://dl.doubtnut.com/l/_7FpTimuUjsKz
https://dl.doubtnut.com/l/_GUM1RErzxjaZ
https://dl.doubtnut.com/l/_2N1v90iYto1x

into forward or backward direction.

(1) COCI,y(g) < CO(g) + Cl»(g)

(2) CHy(g) + 25,(9) « CSy(g) + 2H,S(9)
(3) CO,(g) + C(s) < 2CO(9)

(4) 2H,(g) + CO(g) < CH30H(g)

(5) CaCO4(s) & CaO(s) + CO(g)

(6) 4NH;3(g) + 50,(g) < 4NO(g) + 6H,0(9).

o Watch Video Solution

34. The equilibrium constant for the followingg reaction is 1.6 x 10° at
1024K, H,(g) + Bry(g) < 2HBr(g). Find the equilibrium pressure of all

gases if 10.0 bar of HBr is intoroduced into a sealed container at 1024K.

o Watch Video Solution

35. Dihydrogen gas is obtained from natural gas by partial oxidation with

steam as per following


https://dl.doubtnut.com/l/_2N1v90iYto1x
https://dl.doubtnut.com/l/_BtdNXG4UZRRd
https://dl.doubtnut.com/l/_6AgOkquFK5XR

CH 4(g) + Hy,O(g) < CO(g) + 3H,(g)

Write an expression for K, for the above reaction.

° Watch Video Solution

36. Dihydrogen gas is obtained from natural gas by partial oxidation with
steam as per following

CH,(g) + Hy0(g) = CO(g) + 3H,(9)

How will the values of K, and composition of equilibrium mixture be
affected by

(i) Increasing the pressure (ii) Incresing the temperature (iii) using a

catalyst ?

° Watch Video Solution

37. Describe the effect of:

Addition of H,.

° Watch Video Solution



https://dl.doubtnut.com/l/_6AgOkquFK5XR
https://dl.doubtnut.com/l/_5nkXVHedLrIY
https://dl.doubtnut.com/l/_r3QYGWLWSKAy

38. Describe the effect of:

Addition of CH,OH.

° Watch Video Solution

39. Describe the effect of:

Removal of CO.

° Watch Video Solution

40. Describe the effect of:

removal of CH;0H on the equilibrium of: 2H,(g) + CO(g) « CH;0H(g).

° Watch Video Solution

41. At 473K, equilibrium constant K. for decomposition of PCI; is

8.3x10 "3, If decomposition is depicted as, PCl;(g) « PCl5(g) + Cl,(9),


https://dl.doubtnut.com/l/_r3QYGWLWSKAy
https://dl.doubtnut.com/l/_HPY66L7IQ7tj
https://dl.doubtnut.com/l/_0l2GpCKxpvK7
https://dl.doubtnut.com/l/_1KqcDs4GyCgq
https://dl.doubtnut.com/l/_lNwa88j7Avny

AH" = 124.0kJ - mol !

Write an expression for the reaction.

o Watch Video Solution

42. At 473K, equilibrium constant K. for decomposition of PCI; is
8.3x10 "3, If decomposition is depicted as, PCl;(g) « PCl5(g) + Cl,(9),

0 _ -1
AH, = 124.0kJ - mol

What is the value of K. for the reverse reaction at the same temperature?

o Watch Video Solution

43. At 473K, equilibrium constant K_ for decomposition of PCI; is
8.3x10 "3, If decomposition is depicted as, PCl¢(g) « PCl5(g) + Cl,(9),
0 _ -1
AH, = 124.0kJ - mol
What would be the effect on K, if (i) more PCI; is added (ii) presure is

increased (iii) the temperature is increased?

o Watch Video Solution



https://dl.doubtnut.com/l/_lNwa88j7Avny
https://dl.doubtnut.com/l/_7FM0UH3nCQtQ
https://dl.doubtnut.com/l/_42WvjufB6S6m

44. Dihydrogen gas used in Haber's process is produced by reacting
methane from natural gas with high temperature steam. The first stage
of two stage reaction involves the formation of CO and H,. In second
stage, CO formed in first stage is reacted with more steam in water gas
shift reaction.

CO(g) + Hy0(g) = CO,(g) + Hy(9)

If a reaction vessel at 400 ° C is charged with an equimolar mixture of CO
and steam such that p-, =PH,0 = 4.0 bar, what will be the partial

pressure of H, at equilibrium? K, = 10.1 at 400 °C.

o View Text Solution

45. Predict which of the following reaction will have appreciable
concentration of reactants and products:

Cly(g) © 2Cl(g), K. = 5x 1073

o Watch Video Solution



https://dl.doubtnut.com/l/_42WvjufB6S6m
https://dl.doubtnut.com/l/_etCivNzBul9B
https://dl.doubtnut.com/l/_s0z4q7Ams6ic
https://dl.doubtnut.com/l/_1Wr9sjEe0lwS

46. Predict which of the following reaction will have appreciable
concentration of reactants and products:

Cl,(g) + 2NO(g) « 2NOCI(g), K, = 3.7 x 108

° Watch Video Solution

47. Predict which of the following reaction will have appreciable
concentration of reactants and products:

Cl,(g) + 2NO,(g)  2NO,CI(g), K, = 1.8.

° Watch Video Solution

48. The value of K for the reaction 30,(g) € 205(g) is 2.0 x 10750 at
25 ° C. If the equilibrium concentration of O, in air at 25° Cis 1.6 x 1072,

what is the concentration of O5 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1Wr9sjEe0lwS
https://dl.doubtnut.com/l/_36x6jUv0rDeM
https://dl.doubtnut.com/l/_5PAZaPgJpyqa

49. The reaction CO(g) + 3H,(g) < CH,(g) + H,0(g) is at equilibrium at
1300K in a 1L flask. It also contains 0.30 mol of CO, 0.10 mol of H, and 0.02
mol of H,O and an unknown amount of CH, in the flask. Determine the
concentration on CH, in the mixture. the equilibrium constant, K for the

reaction at the given temperature is 3.90.

° Watch Video Solution

50. What is meant by the conjugate acid-base pair? Find the conjugate
acid/base for the following species:

HNO,, CN-, HCIO,, F*,OH", CO>", and S2-.

° Watch Video Solution

51. Which of the following are Lewis acids? H,O, BF ,, H™" and NHI

° Watch Video Solution



https://dl.doubtnut.com/l/_d6uHGybqxeMf
https://dl.doubtnut.com/l/_Z1ArLkyvf2AT
https://dl.doubtnut.com/l/_1Pmfbe1FKImd
https://dl.doubtnut.com/l/_n8ogf0sNYn80

52. What will be the conjugate bases for the Bronsted acids:

HF,H,SO, and HCO4 ?

° Watch Video Solution

53. Write the conjugate acids for the following Bronsted bases:

NH,,NH, and HCOO".

° Watch Video Solution

54. The species: H,0, HCO5, HSO, and NH; can act both as Bronsted
acids and bases. For each case give the corresponding conjugate acid and

base.

° Watch Video Solution

55. Classify the following species into Lewis acids and Lewis bases and

show how these act as Lewis acid/base: (1) OH"


https://dl.doubtnut.com/l/_n8ogf0sNYn80
https://dl.doubtnut.com/l/_kjpfZJOpSsX9
https://dl.doubtnut.com/l/_rDYZ5IE8KbYy
https://dl.doubtnut.com/l/_uFWShfDLB26t

(2)F-
3)H™

(4) BCI,

° Watch Video Solution

56. The concentration of hydrogen ion in a sample of soft drink is

3.8 x 10 -3(M), what is its pH?

° Watch Video Solution

57. The pH of a sample of vinegar is 3.76. calculate the concentration of

hydrogen ion in it.

° Watch Video Solution

58. The ionisation constant of HF< HCOOH and HCN at 298K are

6.8%x10°41.8 x 10°% and 4.8 x 10~ respectively. Calculate the ionisation


https://dl.doubtnut.com/l/_uFWShfDLB26t
https://dl.doubtnut.com/l/_52mr9AnA3jlw
https://dl.doubtnut.com/l/_3Pwm16g0bOpI
https://dl.doubtnut.com/l/_ERXW0yRsVMFw

constant of the corresponding conjugate base.

o Watch Video Solution

59. The ionisation constant of phenol is 1.0 x 1070, What is the
concentration of phenolate ion in 0.05(M) phenol solution ? What will be
its degree of ionisation if the solution is also 0.01(M) in sodium

phenolate?

o Watch Video Solution

60. The first ionisation constant of H,S is 9.1 x 10-8. calculate the
concentration of HS ™ ion in its 0.1(M) solution. How this concentration be
affected if the solution is 0.1(M) in HCl also? If the second dissociation
constant of H,S is 1.2 x 10~ 13, calculate the concentration of S2° under

both conditions.

o Watch Video Solution



https://dl.doubtnut.com/l/_ERXW0yRsVMFw
https://dl.doubtnut.com/l/_fNxDcAvjPm3r
https://dl.doubtnut.com/l/_4dl7foP0cc2L
https://dl.doubtnut.com/l/_wZrDDJbyazeQ

61. The ionisation constant of acetic acid is "1.74xx10"(-5). Calculate the
degree of dissociation of acetic acid in its 0.05 (M) solution. Calculate the

concentration of acetate ion in the solution and its pH.

° Watch Video Solution

62. It has been found that pH of a 0.01 (M) solution of an organic acid is
4.5. calculate the concentration of anion, ionisation constant of the acid

and its pK .

° Watch Video Solution

63. Assuming complete dissociation, calculate the pH of the following

solutions: 0.003 (M) HCI

° Watch Video Solution



https://dl.doubtnut.com/l/_wZrDDJbyazeQ
https://dl.doubtnut.com/l/_ahxGunmvcmqn
https://dl.doubtnut.com/l/_iIHGf0BR0Icy

64. Assuming complete dissociation, calculate the pH of the following

solutions: 0.005 (M) NaOH

o Watch Video Solution

65. Calculate the pH of 0.002(M) HBr solution

o Watch Video Solution

66.0.002(M) KOH

o Watch Video Solution

67. Calculate the pH of the following solution:

2g of TIOH dissolved in water to give 2 litre of solution.

o Watch Video Solution



https://dl.doubtnut.com/l/_HH2B8PeBr3Gf
https://dl.doubtnut.com/l/_eNJnqHPa7CcI
https://dl.doubtnut.com/l/_h0NfmFii64ud
https://dl.doubtnut.com/l/_zbtodenp338h
https://dl.doubtnut.com/l/_YF2wxtFMhtJv

68. Calculate the pH of the following solution:

0.3 g of Ca(OH), dissolved in water to give 500 mL of solution.

° Watch Video Solution

69. Calculate the pH of the following solution:

0.3g of NaOH dissolved in water to give 200 mL of solution.

° Watch Video Solution

70. Calculate the pH of the following solution:

1mL of 13.6 (M) HCl is diluted with water to give 1 litre of solution.

° Watch Video Solution

71. The degree of ionisation of a 0.1(M) bromoacetic acid solution is 0.132.

calculate the pH of the solution and the pK , of bromoacetic acid.

s l


https://dl.doubtnut.com/l/_YF2wxtFMhtJv
https://dl.doubtnut.com/l/_bghPVz84QbzG
https://dl.doubtnut.com/l/_dVossLbhjqQb
https://dl.doubtnut.com/l/_ylbDOMICoXb7
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72. The pH of 0.005(M) codeine (C18H21NO3) solution is 9.95. calculate

its ionisation constant and pK,.

° Watch Video Solution

73. What is the pH of 0.001 (M) aniline solution? The ionisation constant
of aniline can be taken from standard table. Calculate the degree of
ionisation of aniline in the solution. Also calculate the ionisation constant

of the conjugate acid of aniline.

° Watch Video Solution

74. Calculate the degree of ionisation of 0.05(M) acetic acid if its pK value
is 4.74. How is the degree of dissociation affected when its solution also
contain (1) 0.01(M) in HCI

(2) 01(M) in HCI?



https://dl.doubtnut.com/l/_ylbDOMICoXb7
https://dl.doubtnut.com/l/_tMLMthrTh9tQ
https://dl.doubtnut.com/l/_2YoWl3DM1GTD
https://dl.doubtnut.com/l/_VLfMF75foVSl

| ° Watch Video Solution

75. The ionisation constant of dimethylamine is 5.4 x 10~4, Calculate its
degree of ionisation in its 0.02(M) solution. What percentage of

dimethylamine is ionised if the solution is also 0.1 (M) in NaOH?

° Watch Video Solution

76. Calculate the hydrogen ion concentration in the folowing biological
fluids whose pH are given below:

Human muscle-fluid, 6.83.

° Watch Video Solution

77. Calculate the hydrogen ion concentration in the folowing biological
fluids whose pH are given below:

Human stomach fluid, 1.2.

| o WMl \ 2 dan C Al ikl n


https://dl.doubtnut.com/l/_VLfMF75foVSl
https://dl.doubtnut.com/l/_Jv9mJHUG7o8d
https://dl.doubtnut.com/l/_JL8J4Z7Fxcww
https://dl.doubtnut.com/l/_WoNFNPeL8T8T
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78. Calculate the hydrogen ion concentration in the folowing biological
fluids whose pH are given below:

Human blood, 7.38.

° Watch Video Solution

79. Calculate the hydrogen ion concentration in the folowing biological
fluids whose pH are given below:

Human saliva, 6.4.

° Watch Video Solution

80. The pH of milk, black coffe, tomato juice, lemon juice and egg white
are 6.8,5.0,4.2,2.2 and 7.8 respectively. Calculate corresponding hydrogen

ion concentration in each.

° Watch Video Solution



https://dl.doubtnut.com/l/_WoNFNPeL8T8T
https://dl.doubtnut.com/l/_jBL0QdIN3gMO
https://dl.doubtnut.com/l/_SufT0KZQ01OP
https://dl.doubtnut.com/l/_LNseHTdfRQo8

81. 0.561g KOH is dissolved in water to give 200 mL of solution at 298K.

Calculate the concentrations of K*, H" and OH" ions. What is its pH?

° Watch Video Solution

82.The solubility of Sr(OH), at 298K is 19.23 g/L of solution. Calculate the

concentrations of stronium and hydroxyl ions and the pH of the solution.

° Watch Video Solution

83. The ionisation constant of propanoic acid is 1.32 x 10 ~°. Calculate the
degree of ionisation of the acid in its 0.05(M) solution and also its pH.

What will be its degree of ionisation if the solution is 0.01(M) in HCl also?

° Watch Video Solution



https://dl.doubtnut.com/l/_LNseHTdfRQo8
https://dl.doubtnut.com/l/_OnEXnhNgNncc
https://dl.doubtnut.com/l/_pivfTWTmDvtO
https://dl.doubtnut.com/l/_renpSMNVqrOs

84. The pH of 0.IM solution of cyanic acid (HCNO) is 2.34. calculate the
ionisation constant of the acid and its degree of ionisation in the

solution.

° Watch Video Solution

85. The ionisation constant of nitrous acid is 4.5 x 10”4, Calculate the pH

of 0.04M sodium nitrite solution and also its degree of hydrolysis.

° Watch Video Solution

86. A 0.02 M solution of pyridinium hydrochloride has pH=3.44. calculate

the ionisation constant of pyridine.

° Watch Video Solution



https://dl.doubtnut.com/l/_PrplLkXlQFzR
https://dl.doubtnut.com/l/_nNlRrNV6byUA
https://dl.doubtnut.com/l/_FWqmGwJw6kD7

87. Predict if the solutions of the following salts are neutral, acidic or

basic: NaCl, KBr, NaCN, NH,NO,, NaNO, and KF.

° Watch Video Solution

88. The ionisation constant of chloroacetic acid is 1.35 x 103, What will

be the pH of 0.1 M acid and its 0.1 M sodium salt solution?

° Watch Video Solution

89. lonic product of water at 310K is 2.7 x 10”14, What is the pH of neutral

water at this temperature?

° Watch Video Solution

90. Calculate the pH of the resultant mixtures: (1) 10 mL of 0.2M

Ca(OH), + 25mL of 0.1 M HCI


https://dl.doubtnut.com/l/_9MPDIwixVqLM
https://dl.doubtnut.com/l/_qUUu6Hhg6n2e
https://dl.doubtnut.com/l/_r0u4QfYMe7oX
https://dl.doubtnut.com/l/_ASVifkMZ950m

(2) 10 mL of 0.01M H,SO,, + 10mL of 0.01M Ca(OH),.

(3) 10 mL of 0.IM H,SO, + 10mL of 0.IM KOH.

o Watch Video Solution

91. Determine the solubilities of silver chromate, barium chromate, ferric
hydroxide, lead chloride and mercurous iodide at 298K from their
solubility product constant given in the standard table. Determine also
the molarities of individual ions. Silver chromate, 11x10 -12 Barium
chromate, 1.2x10 -10 Ferric hydroxide, 1.0x10 -38 Lead dichloride, 1.6x10 -5

Mercurous iodide, 4.5x10 -29

o Watch Video Solution

92. The solubility product constant of Ag,CrO, and AgBr are 1.1 x 10-12
and 5.0 x 1013 respectively. Calculate the ratio of the molarities of their

saturated solutions.

o Watch Video Solution



https://dl.doubtnut.com/l/_ASVifkMZ950m
https://dl.doubtnut.com/l/_KLqbt0Amd5O6
https://dl.doubtnut.com/l/_J0UNp6s2pfvt

93. Equal volumes of 0.002M solutions of sodium iodate and cupric
perchlorate are mixed together. Will it lead to precipitation of copper

iodate? (for cupric iodate, Ksp =7.4x1079),

o Watch Video Solution

94. The ionisation constant of benzoic acid is 6.46 x 10> and K, for
silver benzoate (CGHSCOOAg) is 2.5 x 10713, How many times is silver
benzoate more soluble in a buffer of pH 3.19 compared to its solubility in

pure water?

° Watch Video Solution

95. What is the maximum concentration of equimolar solutions of
FeSO, and Na,S so that when mixed in equal volumes, there is no

precipitation of iron sulphide? (For iron sulphide, K, =6.3x 10-18),

° Watch Video Solution



https://dl.doubtnut.com/l/_J0UNp6s2pfvt
https://dl.doubtnut.com/l/_jr6kTqpxZO2u
https://dl.doubtnut.com/l/_u2csGp9mNl4b
https://dl.doubtnut.com/l/_BmnWegifXi5J

96. What is the minimum volume of water requires to dissolve 1g of

calcium sulphate at 298K ? (For calcium sulphate, K, is 9.1 x 10°9).

° Watch Video Solution

97. The concentration of sulphide ion in 0.IM HCl solution saturated with
hydrogen sulphide is 1.0 x 10~ 1°M. If 10 mL of this is added to 5 mL of
0.04 M solution of the following: FeSO,, MnCl,, ZnCl, and CdCl, in which

of these solutions precipitation will take place?

° Watch Video Solution

HIGHER ORDER THINKING SKILL (HOTS) QUESTIONS

1.In case of a gaseous reaction, the different between the heat change at

constant volume and the heat change at constant pressure is 2RT. Find


https://dl.doubtnut.com/l/_BmnWegifXi5J
https://dl.doubtnut.com/l/_pJ0KNbRZjNI0
https://dl.doubtnut.com/l/_a1lNl3wFrHQC
https://dl.doubtnut.com/l/_ovsl5RKvNIwd

out the ratio of Kp toK, of that reaction.

° Watch Video Solution

2. "All chemical reaction are reversible"-Is the statement true? Given

reason for your answer.

° Watch Video Solution

3. The following reaction is at equilibrium at a particular temperature:
AB(g) @ A(g) + B(g). Show that when the compound AB gets 50%
dissociated, then the total pressure of the system becomes three times

the numerical value of K.

° Watch Video Solution

4.The given graph indicates the change in concentrations of A and B of a

reversible reaction, A & nB at constant temperature. If the value of


https://dl.doubtnut.com/l/_ovsl5RKvNIwd
https://dl.doubtnut.com/l/_7EWWZwBBKVoI
https://dl.doubtnut.com/l/_2Ue7EjvJ1t2c
https://dl.doubtnut.com/l/_6AyPSLAvS4Zn

equilibrium constant of the reaction is 1.2 at that temperature, then find
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the value of n.

° Watch Video Solution

5. Under a particular reaction condition if the value of the reaction-

quotient (Q) is 1, then find out the change in the value of free energy

(AG).

o Watch Video Solution



https://dl.doubtnut.com/l/_6AyPSLAvS4Zn
https://dl.doubtnut.com/l/_fIDWaf8Lzdae

6. We know, AGY = - RTInK, and AGY = -RTanp. State whether the
value of AG? will be same or not provided the numerical values of both

Kp and K are different.

o Watch Video Solution

7. At 25°C, the value of equilibrium (Kc) for the reaction,
A(s) + 4B(g) « 2C(l) + 3D(g) is 16. if the reaction is initiated with 0.2 mol
of each of the component taken in a closed vessel of 1L volume, then in
which direction the reaction will occur at a higher rate to attain the

equilibrium?

o Watch Video Solution

8.In which type of gaseous reactions, the ratio of K, to K (i.e, K,/K) is
influenced by temperature? In which type of gaseous reactions, this ratio

remains unaffected by temperature?

| o Wikl .\ dana C Al ikl n


https://dl.doubtnut.com/l/_9HyA8JDiFYQs
https://dl.doubtnut.com/l/_dD4PV5vSPLyd
https://dl.doubtnut.com/l/_RaBNsuqjz5a9
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9. "When NH,SCN (colourless) is added to dilute solution of FeCl, (light
yellow), the colour o the solution becomes deep red but on addition of

NH ,Cl solution (colourless) the red colour faded." Why?

o Watch Video Solution

10. Sodium salts of three monobasic acids, HA, HB and HC are HaA, NaB
and Nag, respectively. The concentration of each of the aqueous solution
of the aqueous solution of these salts is 01(M) and the pH of their
solutions are 7,9 and 10, respectively. Among HA, HB and HC, which is (are)

strong acid(s)?

o Watch Video Solution

1. Mg(OH), is sparingly soluble in water but highly soluble in aqueous

NH ,Cl solution-explain.

[ - 1


https://dl.doubtnut.com/l/_RaBNsuqjz5a9
https://dl.doubtnut.com/l/_SkG0tGCdbDKV
https://dl.doubtnut.com/l/_43pk2LbWOX4N
https://dl.doubtnut.com/l/_5kt58Q5SPM92
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12. The pH of two aqueous solutions of HCl and NaOH are 2 and 12,
respectively. If 200 mL HCI solution is mixed with 300 mL NaOH solution,

then what will be the pH of the mixed solution?

o Watch Video Solution

13. You are asked to prepare a 100 mL buffer solution of pH=5.0. for this
purpose, you are supplied with acetic acid (pKa = 4.74), benzoic acid
(pKa = 4.20), formic acid (pKa = 3.75) and their sodium salts. Which

one of the acids will you use to prepare the most effective buffer?

o Watch Video Solution

14. If 50mL 0.(M) NaOH solution is added to 20 mL 0.25(M) CH;COOH
solution, then what will be the pH of mixed solution?

[pK,(cH,c00H) = 474


https://dl.doubtnut.com/l/_5kt58Q5SPM92
https://dl.doubtnut.com/l/_tHTCWXinOBlh
https://dl.doubtnut.com/l/_Wu0NIbGWndLk
https://dl.doubtnut.com/l/_DixLu1gBBcRj

o Watch Video Solution

15. Determine the pH of an aqueous 1.0(M) CH;COOH solution. If 1L of
this acid solution is diluted with distilled water, then calculate the volume

of the dilute solution for a two-fold increase in the pH of the solution?

— -5
[k, (cHyc00H) = 1.8 x 1075,

o Watch Video Solution

16. pK, values of three weak acids HA, HB and HC are 4.74, 3.35 and 5.24
respectively. The concentration of aqueous solutions of each of the three

acids is 0.01 (M). Arrange them in order of increasing pH values.

o Watch Video Solution

17. Show that, degree of dissociation of a weak monobasic acid,

1
o= , where, K, is the dissociation constant of the weak

1+10 (PKa'PH



https://dl.doubtnut.com/l/_DixLu1gBBcRj
https://dl.doubtnut.com/l/_0BFW1oCubjLX
https://dl.doubtnut.com/l/_PFQDVRFZHAZg
https://dl.doubtnut.com/l/_IDT28A45uFL5

acid at experimental temperature.

° Watch Video Solution

ENTRANCE QUESTIONS BANK

1. 2g of metal carbonate is neutralised completely by 100mL of 0.1(N) HCI.

The equilvalent weight of metal carbonate is-

A.50

B. 100

C.150

D. 200

o Watch Video Solution



https://dl.doubtnut.com/l/_IDT28A45uFL5
https://dl.doubtnut.com/l/_YnUaJoww0grm

2. If the equilibrium constants of the following equilibrium

1
SO, + 502 & SO5 and 2505 < 250, + O, are given by K; and K,

respectively, then which of the following relations is correct-

1 \2
AK,=|—
\ K1

1 3

\ K2

1 2
CKy,=|=—
\ K1

_ 2
DKZ—(Kl)

o Watch Video Solution

3.The pH of an aqueous solution of CH;COONa of concentration C(M) is

given by-

1 1
A7 - EPK“ + ElogC


https://dl.doubtnut.com/l/_giZOoGU6UIE3
https://dl.doubtnut.com/l/_JjNp222SBnhq

1 1 1

B. EPKW + Epr + ElogC
1 1 1

C. EPKW - Epr - ElogC
1 1 1

D. EPKW + EPK“ + ElogC

° Watch Video Solution

4.The solubility of Ca3(PO4)2 in water is y mol/L. its solubility product is:

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_JjNp222SBnhq
https://dl.doubtnut.com/l/_TJpj5JDAAxVL
https://dl.doubtnut.com/l/_wOq8tyh4svLo

5.20 mL 0.1 (N) acetic acid is mixed with 10 mL 0.1(N) NaOH solution. pH of

the resulting solution is (pK , of acetic acid is 4.74)-

A.3.74

B.4.74

C.5.74

D.6.74

o Watch Video Solution

6. The weight of oxalic acid that will be required to prepare a 100 mL

(N/20) solution is-

126
A mg
63
B. Eg
63
C. Eg
126
D. 2—0g


https://dl.doubtnut.com/l/_wOq8tyh4svLo
https://dl.doubtnut.com/l/_rteopJ5cd52F

° Watch Video Solution

7.A 100 mL 0.1(M) solution of ammonium acetage is diluted by adding 100
mL of water. The pH of the resulting solution will be (pK,, of acetic acid is
nearly equal to pK, of NH,OH)-

A. 49

B.5.0

C.7.0

D.10.0

o Watch Video Solution

8.1n a reversible chemical reaction at equilibrium, if the concentration of

any one of the reactants is doubled then the equilibrium constant will-


https://dl.doubtnut.com/l/_rteopJ5cd52F
https://dl.doubtnut.com/l/_umPh0JGD88MW
https://dl.doubtnut.com/l/_0E2DEam4rghg

A. also be doubled

B. be halved

C.remain the same

D. become one-fourth

° Watch Video Solution

9.1 x 103 mol of HCl is added to a buffer solution made up of 0.01 (M)
acetic acid and 0.01(M) sodium acetate. The final pH of the buffer will be (
pK, of acetic acid is 4.75 at 25 ° C)-

A.4.60

B. 4.66

C.4.75

D.4.8



https://dl.doubtnut.com/l/_0E2DEam4rghg
https://dl.doubtnut.com/l/_fLoPBktf9Eze

l & Watch Video Solution J

10. Number of hydrogen ions present in 10 million part of 1.33cm? of pure
water at 25 ° C is-

A. 6.023 million

B. 60 million

C. 80.1 million

D. 80.23 million

° Watch Video Solution

11. At 25 ° C, pH of a 10 ~8(M) aqueous KOH solution will be-

A6
B.7.02

C.8.02


https://dl.doubtnut.com/l/_fLoPBktf9Eze
https://dl.doubtnut.com/l/_4qUA5IDmZ9Ho
https://dl.doubtnut.com/l/_yD5Qvv5hAC2J

D.9.02

o Watch Video Solution

12. At 25 ° C, the solubility product of a salt of MX, type is 3.2 x 108 in
water. The solubility (in mol/L) of MX, in water at the same temperature
will be

A1.2x1073

B.2x10"3

C.32x1073

D.1.75 x 1073

° Watch Video Solution



https://dl.doubtnut.com/l/_yD5Qvv5hAC2J
https://dl.doubtnut.com/l/_IkEiJVyPnbIT

13. The standard Gibbs free energy (AG°) at 25° C for the
dissociations of N204(g) to NOz(g) is (given : equilibrium constant
= 0.15,R = 8.314J - K™ 1mol !

A 11K)

B. 4.7 KJ

C.81K)

D. 38.2K)

o Watch Video Solution

14. pH of a solution of 10~4(M)KOH is

A4
B. 1

C.10.5



https://dl.doubtnut.com/l/_qrJgwNA75l1r
https://dl.doubtnut.com/l/_lscciKpI65JJ

D.10

o Watch Video Solution

15. The ratio of volumes of 0.1(N) CH;COOH to 0.1(N) CH;COONa
required to prepare a buffer solution of pH 574 is (given : pK, of
CH;COOH is 4.74 -

A.10:1

B.5:1

C.1:5

D.1:10

° Watch Video Solution



https://dl.doubtnut.com/l/_lscciKpI65JJ
https://dl.doubtnut.com/l/_xKc1cGbaLtsE

16. For the reaction 250,(g) + O,(g) © 2504(g) at 300K, the value of AG °
is - 690.9R. The equilibrium constant value for the reaction at that
temperature is (R is gas constant)

A.10atm ™1

B. 10atm

c.10

D.1

o Watch Video Solution

17. In which of the following mixed aqueous solutions pH = kea at

equilibrium-

A. (1) is correct

B. (1) is correct


https://dl.doubtnut.com/l/_VpchCxPm9eTV
https://dl.doubtnut.com/l/_nBg0JpLUNtj7

C. () is correct

D. both (1) and () are correct

o View Text Solution

18. The molar solubility (in mol L~1) of a sparingly soluble salt MX, is's'

the corresponding solubility products is K, 's" in terms of K is given by

the reaction-

o Watch Video Solution



https://dl.doubtnut.com/l/_nBg0JpLUNtj7
https://dl.doubtnut.com/l/_t4TkfyPaDbBV

19. Which of the following plots represents an exothermic reaction-

A 1/T—
LI
® &
B. 1/T—

C.. ] 1/T—
T,k
o
® % \
D. UT—"

° Watch Video Solution



https://dl.doubtnut.com/l/_1TyEraCgRCOD

20. Of the following compounds, which one is the strongest acid in an
aqueous solution-

A.HCIO,

B. HCIO,

C. HoCl

D. HOBr

o Watch Video Solution

21. Dissolving NaCN in demonized water will result in a solution having

A.pH>7
B. pH=7
C. pOH=7

D. pH<7


https://dl.doubtnut.com/l/_gmMOW9rWQEJt
https://dl.doubtnut.com/l/_PRThi8uuiRAb

° Watch Video Solution

22. Equilibrium constants for the following reactions at 1200 K are given :
2H,0(g) © 2H,(g) + O,(g): K, = 6.4 x 1078
2C0O(g) © 2CO(g) + O,(g): K, = 1.6 x 10°°
The equilibrium constant for the reaction

H,(g) + CO,(g) & CO(g) + H,0O(g) at 1200K will be-
A. 0.05
B. 20

C.0.2

D.5

° Watch Video Solution



https://dl.doubtnut.com/l/_PRThi8uuiRAb
https://dl.doubtnut.com/l/_bnQsN7D7ZjFg

23.Your are supplied with 500 mL each of 2(N) HCl and 5(N) HCl. What is
the maximum volume of 3(M) HCl that you can prepare using only these
two solution-

A. 250mL

B. 500mL

C.750mL

D. 1000mL

o Watch Video Solution

24.The following euilibrium constants are given:
‘N_2+3H 2 'H 2+1/20"2 The equilibrium constant for the oxidation of 2

mol of NH; to give NO is-

K,

A K, x—
K3


https://dl.doubtnut.com/l/_MQpZL1C60z8t
https://dl.doubtnut.com/l/_SyBTyoopFkH8

B.K, X —

C.KZX -

D.K) x —

° Watch Video Solution

25. A vessel at 1000K contains CO, with a pressure of 0.5 atm. Some of
the CO, is converted into CO on the addition of graphite. If the total
pressure at equilibrium is 0.8atm. The value of K is

A. 3 atm

B.0.3 atm

C.0.18 atm

D. 1.8 atm

o Watch Video Solution



https://dl.doubtnut.com/l/_SyBTyoopFkH8
https://dl.doubtnut.com/l/_ADifBkfzDIKy

26. The  equilibrium  constant (Kc) for the reaction

N,(g) + O,(g) » 2NO(g) at temperature T is 4 x 10 ~* The value of K, for

1 1
NO(g) - ENS(g) + EOz(g) at the same temperature is

A.2.5 x 102
B.4x10°4
C.50

D. 0.02

o Watch Video Solution

27. The pH of a 0.1 molar solution of the acid HQ is 3. The value of the

ionisation constant K, of this acid is

A.1x10°3


https://dl.doubtnut.com/l/_ADifBkfzDIKy
https://dl.doubtnut.com/l/_cPAO9rMVcrJz
https://dl.doubtnut.com/l/_ABrFyYFYZ9Y2

B.1x107°

C.1x10°7

D.3 x 10

° Watch Video Solution

28. How many litres of water mutt be added to 1 litre of of an aqueous

solution of HCl with a pH of 1to create an aqueous solution with pH of 2

A.9.0L

B.0.9L

C.0IL

D.2.0L

° Watch Video Solution



https://dl.doubtnut.com/l/_ABrFyYFYZ9Y2
https://dl.doubtnut.com/l/_oEH922x1pWFh
https://dl.doubtnut.com/l/_7FEzfmUm0dDx

29. The molarity of a solution obtained by mixing 750 mL of 0.5(M) HCI
with 250 mL of 2(M) HCI will be

A.0.975(M)

B. 1.00(M)

C. 0.875(M)

D. 1.75(M)

° Watch Video Solution

30. For the reaction ‘SO 2(g)+1/20 2(g)

Al


https://dl.doubtnut.com/l/_7FEzfmUm0dDx
https://dl.doubtnut.com/l/_2jNLYscTWytT

o View Text Solution

31. The following reaction is performed at 298K
2NO(g) + O5(g) < 2NO,(9)
Standard free energy of formation of NO(g) is 86.6kJ. mol~! at 298K. What

is the standard free energy of formation of NO,(g) at 298K

(Kp - 1.6 % 1012)

In(1.6 X 1012)
A. 8660 -

R(209)

B. 0.5[2 x 86600 - R(298)In(1.6 x 1012)]
C. R(298)In(1.6 x 1012) - 86600

D. 86600 + R(298)In(1.6 x 1012)

o Watch Video Solution



https://dl.doubtnut.com/l/_2jNLYscTWytT
https://dl.doubtnut.com/l/_dgpYd6quqazS

32. The standard Gibbs energy change at 300K for the reaction 2A=B+C
is 2494.2 ). At a given time, the composition of the reaction mixture is [A]
=21 ,[B]l =2 and [C] =21 . The reaction proceeds in the :
[R=8.314)/K/mol,e=2.718]

A. forward direction because Q>K ¢’

B. reverse direction because Q>K,

C. forward direction because Q

D. reverse direction because Q

o View Text Solution

33. The equilibrium constant at 298 K for a reaction, 'A+B=C+D is 100. If
the initial concentration of all the four species were 1 M each, then

equilibrium concentration of D (in mol L -1) will be:

A.0.182


https://dl.doubtnut.com/l/_wIhOWErjGbvG
https://dl.doubtnut.com/l/_4ZCCHsP1Ijuz

B.0.818

C.1.818

D. 1182

° Watch Video Solution

34.pK , of a weak acid (HA) and pK of a weak base (BOH) are 3.2 and 34,
respectively. The pH of their salt (AB) solution-

A.7

B.1

C.72

D.6.9

° Watch Video Solution



https://dl.doubtnut.com/l/_4ZCCHsP1Ijuz
https://dl.doubtnut.com/l/_cZFxDfEjdvwI
https://dl.doubtnut.com/l/_uNu3X3YUxPTM

35. Which of the following salts is most basic in aqueous solution-

A. CH,COOK

B. FeCl,

C. Pb(CH4C00)
3

D. AI(CN),

o Watch Video Solution

36. An alkali is titrated against an acid with methyl orange as indicator.

Which of the following is a correct combination-

A. Base-Weak, Acid-Strong, End point- Colourless to pink

B. Base-Strong, Acid-Strong, End point-Pinkish red to yellow

C. Base-Weak , Acid-Strong, End point-Yellow to pinkish red

D. Base-Strong, Acid-Strong, End point-Pink to colourless


https://dl.doubtnut.com/l/_uNu3X3YUxPTM
https://dl.doubtnut.com/l/_ttNMWHzKsqWS

° Watch Video Solution

37. An aqueous solution an unknown concentration of Ba>" When 50mL
of a 1 (M) solution of NajO, is added BaSO, just begins to precipitate.
The final volume is 500mL. The solubility product of BsSO, is 1 x 1010
What is the original concentration of Ba®*

A.5x 10°9(M)

B.2 x 109\

C.1.1 x 1079M)

D.1.0 x 10-1%(M)

o Watch Video Solution

38. An aqueous solution contains 0.10 (M) H,S and 0.20 (M) HCI. If the

equilibrium constants for the formation of HS™ from H,S is 1.0 x 10°7


https://dl.doubtnut.com/l/_ttNMWHzKsqWS
https://dl.doubtnut.com/l/_Cv65GTwYfXrh
https://dl.doubtnut.com/l/_MdL6zfTCMeS9

and that of S2° from HS™ ions is 1.2 x 1013, then the concentration of
S2- ions in aqueous solution is-

A5x10°8

B.3 x 10720

C.6x 102

D.5x 1019

o Watch Video Solution

39. Which of the following lines correctly show the temperature

dependence of equilibrium constant, K, for an exothermic reaction-

| <

L

A.Aand B

B.B and C

C.CandD


https://dl.doubtnut.com/l/_MdL6zfTCMeS9
https://dl.doubtnut.com/l/_y3wtXhDMvx36

D.Aand D

o View Text Solution

40. For the reaction, N,(g) + O,(g) € 2No(g) equilibrium constant is Kj.

The equilibrium

2NO(g) + O,(g) « 2NOyL(9).
1
NO,(g) © ENz(g) + 05(9)-

1
' 2K K,
1
4K K,

1 1/2
C.
K1K2

1
KK;

A

B.

D.

constant

What

is

K

for

for

the

the

reaction.

reaction,

° Watch Video Solution



https://dl.doubtnut.com/l/_y3wtXhDMvx36
https://dl.doubtnut.com/l/_1DKlElP7fhvz
https://dl.doubtnut.com/l/_t9pQVE1gGPEt

41. Given the reaction between 2 gases represented by A, and B, to give
the compound AB(g) is A,(g) +B,(g) © 2AB(g). At equilibrium,
concentration of A, = 3.0 x 10'3(M). If the reaction takes place in a
sealed vessel at 527 ° C, then value of K_ will be-

A 19

B. 0.62

C.45

D.2

o Watch Video Solution

42. Given that the equilibrium constant for the reaction

250 2(g)+0 2(g) SO 3(g)

A.3.6x103

B.6.0 x 1072


https://dl.doubtnut.com/l/_t9pQVE1gGPEt
https://dl.doubtnut.com/l/_qOtVXQVUOlD7

C.1.3x107°°

D.1.8x 1073

° Watch Video Solution

43. A buffer solution is prepared in which the concentration of NHj is
0.30(M) and the concentration of NH;r is 0.20(M). The equilibrium
constant K, for NH; equals 1.8 x 10°°. What is the pH of this solution-

A.8.73

B. 9.08

C.943

D.11.72

° Watch Video Solution



https://dl.doubtnut.com/l/_qOtVXQVUOlD7
https://dl.doubtnut.com/l/_yis9qnBc3eyq
https://dl.doubtnut.com/l/_FA6gjBRf95fL

44. Equimolar solutions of the following substances were prepared

separately. Which one of these will record the highest pH value-

A. LiCl

B. BaCl,

C. BeCl2

D. AICI,

o Watch Video Solution

45. pH of a saturated solution of Ba(OH), is 12. The value of solubility
product (Ksp) of Ba(OH), is-

A.4.0x 1076

B.5.0 x 1076

C.3.3x 1077

D.5.0x 1077


https://dl.doubtnut.com/l/_FA6gjBRf95fL
https://dl.doubtnut.com/l/_tIGnqYwb1WGz

° Watch Video Solution

46. Buffer solutions have constant acidity and alkalinity because-

A.They have large excess of H" or OH" ions

B. they have fixed value of pH

C.These give unionised acid or base on reaction with added acid or
alkali

D.acids and alkalis in these solutions are shielded from attack by

other ions.

° Watch Video Solution

47. KMnO, can be prepared from K,MnO, as per the reaction

3MnO_4"(2-)+2H 20


https://dl.doubtnut.com/l/_tIGnqYwb1WGz
https://dl.doubtnut.com/l/_waJNulxNNRKO
https://dl.doubtnut.com/l/_c2zNgUXFB0X9

A.SO,

B. CO,

C. KOH

D. HCI

o Watch Video Solution

48. For a given exothermic reaction, K, and KI; are the equilibrium

constants at temperature T, and T, (T2 > Tl) respectively. Assuming the
heat of reaction is constant in temperature range between T, and T, , it

is readily observed that



https://dl.doubtnut.com/l/_c2zNgUXFB0X9
https://dl.doubtnut.com/l/_XV1HbujjvL1O

o Watch Video Solution

49. For the reaction, N,(g) + 3H,(g) © 2NH,(g)+heat the equilibrium
shifts in forward direction-

A. By increasing the concentration of NH;(g)

B. By increasing pressure and decreasing temperature

C. by decreasing the concentration of N,(g) and H,(g)

D. By decreasing the pressure

o Watch Video Solution

50. Using the Gibbs energy change G ° = + 63.3kJ for the given reaction:
Ag,CO4(s) & 2Ag " (aq) + coﬁ'(aq), the K, of AgyCOx(s) in water at

25°Cis (R - 83147 - K- L, mol-l)


https://dl.doubtnut.com/l/_XV1HbujjvL1O
https://dl.doubtnut.com/l/_HEmwKrxSm3BF
https://dl.doubtnut.com/l/_9qGY6J8TOslG

A.3.2 x 10726

B.2.9x 103

C.8.12x 10712

D.7.9 x 10712

° Watch Video Solution

51. What is the pH of resulting solution when equal volumes of 0.1(M)

NaOH and 0.01(M) HCI are mixed-

A.12.65

B.2

C.7

D.1.04

° Watch Video Solution



https://dl.doubtnut.com/l/_9qGY6J8TOslG
https://dl.doubtnut.com/l/_W7DrvO6UsET2

52. Which one of the following pairs of solution is not an acidic buffer?

A.HCIO, and NaClO,
B. CH;COOH and CH;COONa
C.H,CO5 and Na,CO4

D. H3PO, and Na5sPO,

o Watch Video Solution

53. If equilibrium constant for 'N_2(g)+0 _2(g)

A K1/2

1
B. ZK
2
C.K

D. K?


https://dl.doubtnut.com/l/_W7DrvO6UsET2
https://dl.doubtnut.com/l/_mpOTXJRjqoRe
https://dl.doubtnut.com/l/_r2R1XwfaCKwk

o Watch Video Solution

54. MY and NY;, two nearly insoluble salts have the same K, values of
6.4 x 1013 at room temperature. Which statement would be true in
regard to MY and NY,
A.The salts of My and NY; are more soluble in 0.5 (M) KY than in pure
water
B. the addition to the salt of KY to solutions of MY and NY; will have
no effect on their solubilities
C. The molar solubilities of MY and NYj; in water are identical

D. The molar solubility of MY in water is less than that of NY,

o Watch Video Solution



https://dl.doubtnut.com/l/_r2R1XwfaCKwk
https://dl.doubtnut.com/l/_ffLBrwxxsFo7

55. The percentage of pyridine (C5H5N) that forms pyridinium ion
(C5H5N+H) in a 0.J0(M) aqueous pyridine solution (Kb) for
CoH:N = 107 x 109) is

A. 0.0060 %

B.0.013 %

C.0.0077

D.0.016

o Watch Video Solution

56. The solubility of AgCl(s) with solubility product 1.6 x 10710 in 01 (M)

NaCl solution would be-

A.1.26 x 107> (M)

B.1.6 x 10°9(M)


https://dl.doubtnut.com/l/_5fwTVbA61hJQ
https://dl.doubtnut.com/l/_nSKySspnd4kI

C.1.6 x 10711 (m)

D. zero

o Watch Video Solution

57. A 20 litre container at 400 K contains CO,(g) at pressure 0.4 atm and
an excess of SrO (neglect the volume of solid SrO). the volume of the
container is now decreased by moving the movable piston fitted in the
container. The maximum volume of the container, when pressure of CO,
attains its maximum value, will be-

(Given that: 'SrCO 3(s) Kp=1.6 atm
A. 10 litre
B. 4 litre

C. 2 litre

D. 5 litre


https://dl.doubtnut.com/l/_nSKySspnd4kI
https://dl.doubtnut.com/l/_eDYPmbqM9mcE

° Watch Video Solution

58. Which one of the following statements is not correct

A. The value of equilibrium constant is changed in the presence of a

catalyst in the reaction at equilibrium

B. enzymes catayse mainly biochemical reactions

C. Coenzymes increase the catalytic acitivity of enzyme

D. Catalyst does not initiate any reaction

o Watch Video Solution

59. Concentration of the Ag* ions in a saturated solution of

Ag,C,0,is 2.2 x 10-*mol. L~1. Solubility product of AG,C,0, is

A.2.66 x 10712


https://dl.doubtnut.com/l/_eDYPmbqM9mcE
https://dl.doubtnut.com/l/_pm3dMEXpnNe9
https://dl.doubtnut.com/l/_xXr9zvj5CvhP

B.4.5x 1011

C.5.3x 1012

D.2.42 x 1078

o Watch Video Solution

60. The equilibrium constants of the following are:
'N_2+3H 2 'N_2+0 2 'H 2+1/20 2 The equilibrium constant (K) of the
reaction:

2NH_3+5/30 2overset(K)

K,K;

K 1
K,K;
K 1

3
K2K3

Kl
K,K;

Ky


https://dl.doubtnut.com/l/_xXr9zvj5CvhP
https://dl.doubtnut.com/l/_7YNjkBgPPnE1

° Watch Video Solution

61. Which one of the following conditions will favour maximum formation
of product in the reaction
Ay(9) + By(9) © X5(9), Ay AH =x k-

A. low temperature and low pressure

B. low temperature and low pressure

C. high temperature and high pressure

D. high temperature and low pressure

o Watch Video Solution

62. The solubility of BaSO, in water is 2.42 x 107 3g - L1 at 298K. The

value of its solubility product (Ksp) will be

( Given molar mass of BaSO, = 233g * mol'l)


https://dl.doubtnut.com/l/_7YNjkBgPPnE1
https://dl.doubtnut.com/l/_fmDFEzMt2Ks5
https://dl.doubtnut.com/l/_ADtZzomftJVC

A.1.08 x 10 10mo1? - -2

B.1.08 x 10 2mol? - .72

C.1.08 x 10" ¥mol? - .2

D.1.08 x 10 8mol? - "2

o View Text Solution

63. Following the solutions were prepared by mixing different volumes of
NaOH and HCl of different concentration-pH of which one of them will be
equal to 1?7
M l M
A L. —HCI + 40mL. —NaOH
60m 10 C Om 10 ao
M M
B.55mL. —HCI + 45mL. — NaOH
10 10
M M
C.75mL. EHCI +25mL. ENaOH

M M
D. 100mL. ——HCI + 100mL. — NaOH
10 10



https://dl.doubtnut.com/l/_ADtZzomftJVC
https://dl.doubtnut.com/l/_uDO9JQnjmE24

l & Watch Video Solution J

64. 25 mL, 0.2 M Ca(OH), is neutralised by 10 mL of 1 M HCl. then pH of

resulting solution is-

A.137

B.9

D.7

° Watch Video Solution

65. Which of the following is not a characteristic of equilibrium-

A.rate is equal in both directions

B. measurable quantities are constant at equilibrium

C. equilibrium occurs in reversible condition


https://dl.doubtnut.com/l/_uDO9JQnjmE24
https://dl.doubtnut.com/l/_i6yAgnVSS3Dc
https://dl.doubtnut.com/l/_0eNOnMHg2DYu

D. equilibrium occurs only in open vessel at constant temperature.

Answer: D

° Watch Video Solution

66. K, of CaSO, * 5H,0 is 9 x 105, find the volume for 1g of CaSO,
(M.mass=136)

A. 245 litre

B. 51 litre

C.4.52 litre

D. 3.2 litre

° Watch Video Solution

67. At 60 “c and 1atm, N,0, is 50% dissociated into NO, then K, is -


https://dl.doubtnut.com/l/_0eNOnMHg2DYu
https://dl.doubtnut.com/l/_pv9Vjp2H56lD
https://dl.doubtnut.com/l/_2UbWM1YB65b3

A. 1.33atm

B. 2atm

C.2.67atm

D. 3atm

° Watch Video Solution

K

b
68. X for following reaction will be-
C

1
CO(g) + 502(9) -~ COy(9)

A.RT

I o Watch Video Solution


https://dl.doubtnut.com/l/_2UbWM1YB65b3
https://dl.doubtnut.com/l/_XGUgcpXjWZIE

69. Which has the highest pH-

A. CH;COOK

B. Na,CO4

C. NH,CI

D. NaNO3

o Watch Video Solution

70. Which is correct?

AAANT=0
B.AS=0
C AH=0

D. AGY=0


https://dl.doubtnut.com/l/_XGUgcpXjWZIE
https://dl.doubtnut.com/l/_VZO1Knj5qqae
https://dl.doubtnut.com/l/_Y7vnFXIvFzdz

o Watch Video Solution

71. What will be the solubility product of AX5-

A. 2784
B. 452
C. 365%

D. 953

Answer: A

° Watch Video Solution

1 1
72.The equilibrium constant for the reaction , EHZ(Q) + Elz(g) - HI(g) is

K

C

then find equilibrium constant for 2HI(g) — H,(g) + I,(9)



https://dl.doubtnut.com/l/_Y7vnFXIvFzdz
https://dl.doubtnut.com/l/_FwWxLW0oF5PE
https://dl.doubtnut.com/l/_lUoeX9tf78f5

A 1/K,

8. 1/(K, )
C.2/K,

D.2/(K, )?

° Watch Video Solution

73.K, for the reaction A — B is 4. If initially only A is present then what
will be the partial pressure of B after equilibrium-

A 12

B.0.8

C.0.6

D.1

° Watch Video Solution



https://dl.doubtnut.com/l/_lUoeX9tf78f5
https://dl.doubtnut.com/l/_4b6IIVG8gC13

74.K , for HCN is 5 x 10-19 at 25 ° C. For maintaining a constant pH=9, the
volume of 5M KCN solution required to be added to 10mL of 2M HCN
solution is-

A.4mL

B.2.5mL

C.2mL

D.6.4 mL

o Watch Video Solution

75. Which of the following pairs of substances cannot exist together in

solution

A.Na,CO5 + NaOH

B. NaHCO, + Na,COs


https://dl.doubtnut.com/l/_4b6IIVG8gC13
https://dl.doubtnut.com/l/_DsnTYA95XvSA
https://dl.doubtnut.com/l/_Ex6GufwOAE1F

C. NaHCO3 + NaOH

D. NaOH + NaCl

o Watch Video Solution

76. For the reaction , H, + I, & 2HI, K=47.6. If the initial number of moles
of each reactant and product is Tmol then at equilibrium

AL = [m] 5] > (0

B.[1,] = [1,], [1,] < (1n)

C |1y = |Hy ) [12] = THD

D. |I,| > |Hy |, [I;] = [H

° Watch Video Solution



https://dl.doubtnut.com/l/_Ex6GufwOAE1F
https://dl.doubtnut.com/l/_hm3bSkoSweKr

77. Calculate ionisation constant for pyridinium hydrogen Chloride. (given

that H™ ion concentration is 3.6 x 10°4 M and its concentration is 0.02

M)-

A.6.48 x 1072

B.6x 106

C.1.5x10°9

D.12 x 108

o Watch Video Solution

78. For the reaction. H, + I, & 2HI, K = 47.6. If the initial number of

moles of each reactant product is 1 mol then at equilibrium-

A. [12]=[H2],[12]>[HI]

B. [12]=[H2],[12]<[HI]


https://dl.doubtnut.com/l/_VYb4WSih2Eec
https://dl.doubtnut.com/l/_MkhbtQlw44jt

C. [12]<[H2],[12]=[H1]

D. [12]>[H2],[12]=[HI]

o Watch Video Solution

79. If for the reaction 2ICI - I, + Cl,, K, = 0.14 and initial concentration

of ICl is 0.6 M then equilibriurn concentration of 12 is

A.037 M

B. 0.128M

C.0.228M

D. 0.748M

° Watch Video Solution



https://dl.doubtnut.com/l/_MkhbtQlw44jt
https://dl.doubtnut.com/l/_KOKFol8FqBfS

80. When 50 mL 0.1 NH; is mixed with 10mL of 01 M HCl when what is the
pH of resultant solution? (pr = 4.75)—

A.9.25

B.10

C.9.85

D.4.15

o Watch Video Solution

81. When CH;COOH5 + HCl is titrated with NaOH then at neutral point

the colour of phenolphthalein becomes colourless from pink due to-

A. Formation of CH,;0OH

B. formation of CH;COOH which acts as a weak acid

C. phenolphthalein vaporises


https://dl.doubtnut.com/l/_EB8oKD5XZING
https://dl.doubtnut.com/l/_kk7dNkcB6EEJ

D. presence of HCI

o Watch Video Solution

SINGLE CORRECT TYPE (MCQ HOTSPOT)

1. Some reactions, their equilibrium constants are as follows:
CO(g) + HyO(g) —~ CO,(g) + Hy(9), Ky

CH,(g) + H,O - CO(g) + 3H,(9), K,

CH,(g) + 2H,0(g9) — CO,(g) + 4H,(9), K,

The relation among K, K, and K5 is

3.2
A Kyx K, = K]

B. K1\ /K; = Kg
C.KyxKy =K,

D.K, = K, x K,


https://dl.doubtnut.com/l/_kk7dNkcB6EEJ
https://dl.doubtnut.com/l/_0Ark8DMDzV04

Answer: D

o Watch Video Solution

2. At a given temperature, the reaction, A(g) « 2N(g), is in equilibrium in
a closed flask. At the same temperature, the reaction c(g) « D(g) + E(g) is
in equilibrium in an another closed flask. Values of equilibrium constants
of these two reactions are K, and K, respectively and the total
pressures of the equilibrium mixtures are P; and P, respectively. If
K,:Kp =1:4 and P;:P, = 1:4 then the ratio of degree of dissociation
of A(g) and C(g) are ( assume the degrees of dissociation of both are very

small compared to 1)-
A. 015
B.0.5

C.1

D.15


https://dl.doubtnut.com/l/_0Ark8DMDzV04
https://dl.doubtnut.com/l/_2nCr4dui3qaM

Answer: B

° Watch Video Solution

3. At given temperature the reaction A,(g) + B,(g) © 2AB(g) was started
with 0.4 mol of A,(g) and 0.6 mol of B,(g) in a flask of volume 2 L. When
the reaction achieved equilibrium, it was found that the reaction mixture
contained 0.5 mol of AB. The equilibrium constant (Kc) for the reaction
is-

A.83

B.4.76

C.10.27

D.6.49

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2nCr4dui3qaM
https://dl.doubtnut.com/l/_ia8f3VgE5NgJ
https://dl.doubtnut.com/l/_Ko9EGE3iNy5R

4. At a given temperature, if degree of dissociation of N,O, in the
following reaction N,O,(g) ¢ 2NO,(g) be a, and total pressure of the
equilibrium mixture be P, then it can be shown that equilibrium constant
for the reaction, K, = a’p (assuming a is very small compared to 1).
Which of the following comments is true for this relation

A.K, increases as P increases

B.K, increases as P increases

C.value opr does not depend on P but depends on «

D. the value of K, depends neither on Pnor on «

Answer: D

o Watch Video Solution

5. For the reactions. N5(g) + 3H,(g) © 2NH;(g), N,(g) + O, © 2NO(g) &

1
Hy(g) + Eoz(g) & H,0(g) if the equilibrium constant are K, K, and K,


https://dl.doubtnut.com/l/_Ko9EGE3iNy5R
https://dl.doubtnut.com/l/_3o7bxJzFQJ6d

respectively, then the equilibrium constant for the reaction

4NH5(g) + 50,(g) © 4NO(g) + 6H,0(g) is

KK

Kl
2,2
K2K3

K,
KiK3

K,

2;-6
K2K3

Ki

Answer: D

o Watch Video Solution

6. For a hypothetical reaction, K, = 09 and K, = 538. Which of the

following equations can represent the reaction properly at 25 ° C

A.A(g) < = 2C(s) + D(g)

B.B(g) < = C(I) + D()


https://dl.doubtnut.com/l/_3o7bxJzFQJ6d
https://dl.doubtnut.com/l/_KXxJAMJ6Ea63

C.A(l) +2B(g) < = 2C(g)

D.A(g) + B(s) < = 3C(g)

Answer: D

° Watch Video Solution

7.When a mixture containing N, and H, in the molar ratio 1: 3 is heated
in presence of a catalyst in a closed vessel the following equilibrium is
established:

'N_2(g)+3H_2(g) equilibrium, if the mole fraction of NH; is 0.6 and the
total pressure of the equiHbrium mixture is 10 atm then K, for the

reaction 2NH 3(g)

A. 1.33atm "2

B. 0.75atm?

C. 1.333atm?

D. 0.75atm "2


https://dl.doubtnut.com/l/_KXxJAMJ6Ea63
https://dl.doubtnut.com/l/_HrX2CJa8yj2D

Answer: A

° Watch Video Solution

8. The reaction A(g) + 4B(g) « 2C(g) + 3D(g) is carried out in a closed
vessel of volume 2L by taking 3 mol of A(g) and 4 mol of B(g ). At
equilibrium, if the amount of C(g) be 1 mol. then K, for the reaction is-

A. 0.056

B. 0.038

C.0.084

D.1.24

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_HrX2CJa8yj2D
https://dl.doubtnut.com/l/_5XJlVSM6HoqT

9.The total pressure at equilibrium of the reaction, XY(g) « X(g) + Y(g) is

P
P . If the equilibrium constant for the reaction is K, and K,= . then the
percent dissociation of XY is
A.0.3049
B.0.3333
C.0419

D. 0.1926

Answer: B

o Watch Video Solution

10. At 500K, for the reaction, PCl;(g) < PCl,(g) + Cl,(g) the equilibrium
constant, KP = 0.52. In a closed container, these three gases are mixed
together. If the partial pressure of each of these gases be 1 atm, then in

the reaction system-


https://dl.doubtnut.com/l/_5gNQJuotLiQa
https://dl.doubtnut.com/l/_ahs0RPpLKrO2

A.The number of moles of PCI; will increase

B. the number of moles of PCI; will increase

C.the reaction will attain equilibrium when 50% of the the reaction
gets completed

D. the reaction will attain equilibrium when 75% of the reaction gets

completed

Answer: A

° Watch Video Solution

11. For the reaction : A(g) + B(g) © C(g) + D(g), two moles of each A and B

were taken into a flask which of following relation between the

concentration terms is true when the system attains equilibrium

A. [A]=[B]

B.[A] < [B]

C. [B]=[C]


https://dl.doubtnut.com/l/_ahs0RPpLKrO2
https://dl.doubtnut.com/l/_4NOqgsoxhltz

D.[A] > [B]

Answer: B

o Watch Video Solution

12. The reaction 2A(g) + B(g) — C(s), A H <0 is in equilibrium in a
closed vessel. Which of the following changes at equilibrium will increase
the yield of C (s)-
A. temperature is increased
B. at constant volume and temperature, some amount of B(g) is added
to the reaction system
C.at constant volume and temperature, some amount of C(s) is
removed from the reaction system

D. pressure is decreased at constant temperature

Answer: B

[ - 1


https://dl.doubtnut.com/l/_4NOqgsoxhltz
https://dl.doubtnut.com/l/_hHFWAitPLGiZ

| @ Watch Video Solution J

13. At 300K the reaction A(g) + B(g) « C(s) is in equilibrium in a closed,
vessel. At the beginning of the reaction, the partial pressures of A and B
gases are 0.2 and 03 atrn respectively and total pressure of the
equilibrium mixture is 0.3 atm. K, for the reaction is-

A.6.06 x 10%L>Mol 2

B.2.59 x 103L*Mol -2

C. 3.03 x 10*L2Mol 2

D. 8.2 x 10 ~2L2Mol ~2

Answer: C

o View Text Solution

14. At 300K for the reaction 'AB 3(g) Kp = 1.66. At the same temperature,

A GO for the reaction, 'AB 2(g)+B_2(g)


https://dl.doubtnut.com/l/_hHFWAitPLGiZ
https://dl.doubtnut.com/l/_eIW9YJWqDeD5
https://dl.doubtnut.com/l/_lp4H6yMVxqqR

A.+219 k)

B. -2.52K|

C. +3.85k

D. -3.26k]

Answer: B

o View Text Solution

15. At a given temperature, when a reversible reaction is carried out in

absence of catalyst, the ratio of the rate constants for the forward and

reverse reactions is found to be 8.0. At the same temperature, if the

reaction is carried out in presence of catalyst, then the ratio will be

A. gt8.0

B. 1t8.0

C.8

D. 1t8.0


https://dl.doubtnut.com/l/_lp4H6yMVxqqR
https://dl.doubtnut.com/l/_EKnqRGlZLjpa

Answer: C

° Watch Video Solution

16. At a given temperature, a closed vessel contains NH; gas and solid
NH/HS. The pressure of NH; gas in the vessel is 0.50 atm. On
dissociation, NH,HS produces NH; and H,S gases. The total pressure in
the flask at equilibrium is 0.84 atm. The equilibrium constant for the
dissociation reaction (KP) of NH  HS is-

A.0.30atm?

B. 0.16atm 2

C.0.11atm?

D. 0.22atm "2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EKnqRGlZLjpa
https://dl.doubtnut.com/l/_ewrhRhAEecgN
https://dl.doubtnut.com/l/_eUSfG8T3goaz

17.N,0, is dissociated to 33% and 40% at total pressures P, and P, atm

respectively. Hence, the ratio of P, to P, is

Al U0 Wl WI N

Answer: C

o Watch Video Solution

18. The reaction A(g) + 2B < 2C(g) + D(g) was studied using an initial
concentration of B which was 15 times that of A. The equilibrium
concentration of A and C were found to be equal. So, K. for the

equilibrium is-

A 4


https://dl.doubtnut.com/l/_eUSfG8T3goaz
https://dl.doubtnut.com/l/_ul8XRMMhWBXK

B.0.32

C.2.73

D. 817

Answer: B

o Watch Video Solution

19. The equilibrium constant K, and kp2 for the reactions x < 2y and
z & p + g respectively are in the ratio of 1: 9. If the degree of dissociation
of X and z be equal then the ratio of total pressure at these equilibrium
is-

A.1:36

B.1:1

C.1:3

D.1:9


https://dl.doubtnut.com/l/_ul8XRMMhWBXK
https://dl.doubtnut.com/l/_6aiQHkRvIAQq

Answer: A

° Watch Video Solution

20. If the equilibrium constant for mutarotation « -O-glucose .[3-D-
glucose is 1.8. Then the percentage of the a -form in the equilibrium
mixture is-

A.64.5

B. 35.7

C.53.7

D.44.38

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6aiQHkRvIAQq
https://dl.doubtnut.com/l/_kl5vFMlWF4SJ

21. The reaction , C(s) + CO,(g) © 2CO(g) is at equilibrium in a closed
vessel under a given set of conditions. If the degree of dissociation of
CO, at equilibrium is a and the total pressure of the equilibrium mixture

and the value of equilibrium constant are P and K, respectively, then «

K,

A —
\/2P

1\/Kp
B.—\/—
2\ P
VK,
C.—

p
P
D\/K_
p

Answer: B

o View Text Solution

22. At a given temperature, the equilibrium constant K for the reaction,
A+B - C is 10. At the same temperature the reaction is allowed to

occur in a closed vessel of volume 1L. At a particular moment of time


https://dl.doubtnut.com/l/_BuirfXiu5IBU
https://dl.doubtnut.com/l/_puwP6cD0wZ8l

during the reaction, if the amount of A, B and C in the reaction system are

0.1,0.4 and 0.3 mol respectively then-

A. the reaction is in equilibrium at that moment

B. the reaction will occur to a greater extent towards left to attain

equilibrium

C. the reaction will occur to a greater extent towards right to attain

equilibrium

D. reaction will occur to greater extent towards left for achieving

equilibrium and concentrations of reactants and products will be

the same at new equilibrium

Answer: C

o Watch Video Solution

23. A mixture containing N, and H, in a mole ratio 1: 3 is allowed to

attain equilibrium when 50% of the mixture has reacted. If P is the


https://dl.doubtnut.com/l/_puwP6cD0wZ8l
https://dl.doubtnut.com/l/_0FTiSiAramZc

pressure at equilibrium, then the partial pressure of NH, formed is

A.P/3
B.P/2
C.P/9

D. P/5

Answer: A

o Watch Video Solution

24.If the concentration of OH™ ions in the reaction Fe(OH) 3(s)

A. 64 times

B. 4 times

C. 8 times

D. 16 times

Answer: A


https://dl.doubtnut.com/l/_0FTiSiAramZc
https://dl.doubtnut.com/l/_fYIQK6EHz3JW

° Watch Video Solution

25. The equilibrium constant (Kp) for the decomposition of gaseous

1
H,0,H,0(g) » H,(g) + Eoz(g) ,is related to degree of dissociation ( o« )
at a total pressure ( P) as-

x3pl/2

KP:(1+ x )2+ «)l/?

x3p3/2

K. =
P@a+ <)+ «)l/2
3.2/2

xp
C.Kp= 172
1+ x)2+ )

«3/251/2

Ao )7

Answer: D

o Watch Video Solution

26.2 mol of PCl;(g) is heated at a given temperature in a closed vessel of

volume 2L. As a result, PCI;(g) dissociates and forms PCl5(g) and Cl,(g).


https://dl.doubtnut.com/l/_fYIQK6EHz3JW
https://dl.doubtnut.com/l/_L1J4mE2nMiAJ
https://dl.doubtnut.com/l/_7T6BwdRnUsHb

When the dissociation reaction reaches equilibrium, it is found that 50%
of PCl;(g) has dissociated. K, for the reaction is

A.0.15

B.0.3

C.0.25

D.0.5

Answer: D

o Watch Video Solution

27. At a given temperature, the reaction, ‘SO _2Cl 2(g)

A.The concentration of SO,(g) will increase
B. the concentration of SO,Cl,(g) will increase
C. the concentration of SO,(g), Cl,(g), SO,Cl,(g) will remain the same

D. the value of equibrium constant will decrease


https://dl.doubtnut.com/l/_7T6BwdRnUsHb
https://dl.doubtnut.com/l/_OU8YLlal80JM

Answer: C

o View Text Solution

28.The reaction C(s) + CO,(g) < 2CO,(g) is in a state of equilibrium in a
closed vessel at a constant temperature. The equilibrium of the reaction
will shift towards left and get re-established if at constant temperature
and volume some amount of-

A. C(s) is removed from the reaction system

B. CO, (g) is added to the reaction system

C. CO,(g) is removed form the reaction system

D. CO(g) is removed from the reaction system

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OU8YLlal80JM
https://dl.doubtnut.com/l/_FLmMdJy4JSfb

29. The pair of compound which cannot exist together in solution is-

A.NaHCO5 and NaOH
B. Na,CO5 and NaHCO,
C. Na,CO5 and NaOH

D. NaHCO, and NacCl

Answer: A

o Watch Video Solution

30. Equimolar solutions of the following were prepared in water

separately. Which of the solutions will have the highest pH-

A. SnCl,

B. BaCl,

C. MgCl,

D. CaCl,


https://dl.doubtnut.com/l/_UNDKdQmGOVwd
https://dl.doubtnut.com/l/_A2m3TRwf1Hyq

Answer: B

° Watch Video Solution

31. A student wants to prepare a saturated solution of Ag “ion

He has got only three samples of Ag-AgCl
(K = 1.8x 10718}, AgBr (K, =5x10"12) and
AQQCFO4(KSP =24x 10'12). Which compound should he take to obtain
maximum [Ag+]

A. AgCl

B. AgBr

C.Ag,CrO,

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_A2m3TRwf1Hyq
https://dl.doubtnut.com/l/_nbCTMmgpG4aI
https://dl.doubtnut.com/l/_7U7DI732UaFc

32. Correct relationship between pH of isomolar solutions of sodium
oxide (le), sodium sulphide (sz) , sodium selenide (pH3) and
sodium telluride (pH4) is-

A.pH, > pH, > pH, > pH ,

B.pH, < pH, <pH, <pH,

C.pH, <pH, <pH; <pH,

D.pH, > pH, = pH, > pH,

Answer: A

o Watch Video Solution

33. Solubility product constant (Ksp) of salts of type MX MX, & M;X at

temperature TK are 4.0x107832x 1071 & 2.7x10° % respectively.

Solubility (moldm '3) of the salts at temperature T are in the order-

A MX > MX, > M3X


https://dl.doubtnut.com/l/_7U7DI732UaFc
https://dl.doubtnut.com/l/_5GKJDqNRt7xg

B. M3X > MX, > MX

C. MX, > M,X > MX

D. MX > M;X > MX,

Answer: D

° Watch Video Solution

34. If the solubilities of AgCl in H,0,0.01(M) CaCl,,0.01(M) NaCl and

0.05(M) AgNO5 are S, S,, Sy and S, respectively, then-

AAS;>S,>S;>5,

B.S,>S,=5,>5,

C.S,>83>5,>8,

D.S,>S,>S3>5,

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5GKJDqNRt7xg
https://dl.doubtnut.com/l/_hrintqosKivX

35. The degree of hydrolysis of a salt of weak acid and weak base in its

0.01(M) solution is found to be 50%. If the molarity of the solution is

0.2(M), the percentage hydrolysis of the salt should be

Al

B.0.5

C.0.25

D. 0.1

Answer: B

o Watch Video Solution

36. The first and second dissociation constants of an acid H,A are
1.0 x 10> and 5.0 x 101° respectively. The overall dissociation constant of

the acid will be-


https://dl.doubtnut.com/l/_hrintqosKivX
https://dl.doubtnut.com/l/_8DKKJb3GEl2w
https://dl.doubtnut.com/l/_YUouueCcG3zB

A.5.010°°

B.5.0 x 101°

C.5.0x10°1

D.0.2 x 10°

Answer: C

o View Text Solution

37. If three salts P,X, QY, and RZ, have the same solubilities in water

then the correct relation among their Ksp‘ values is-



https://dl.doubtnut.com/l/_YUouueCcG3zB
https://dl.doubtnut.com/l/_OnB879L37ZDY

| o Watch Video Solution

38. The pH of the solution obtained by mixing 20mL of 0.01 (M) Ca(OH),
and 30mL of 0.1 (M) HCl solution is-

A.0.32

B. 9.85

C. 1.3

D.4.74

Answer: C

o View Text Solution

39. The pH of an aqueous solution of HCl is 3.0 and that of an aqueous
solution of NaOH is 12. The pH of the solution obtained by mixing 100mL

of NaOH solution with 500ml of HCI solution is-


https://dl.doubtnut.com/l/_OnB879L37ZDY
https://dl.doubtnut.com/l/_OfQ2WqzivdNZ
https://dl.doubtnut.com/l/_i5vCtVf7ZUyx

A. 6.71

B.10.92

C.12.05

D.3.08

Answer: B

o Watch Video Solution

40. At 25 °C, the pH of 0.1 (M) aqueous solution of NH; is 1113. At the
same temperature, the pH of a solution containing 0.1 (M) of NH,CI and
0.01 (M) of NH; is

A . 4.74

B.6.25

C.8.26

D.9.34


https://dl.doubtnut.com/l/_i5vCtVf7ZUyx
https://dl.doubtnut.com/l/_d4IUhyg9wbHZ

Answer: C

° Watch Video Solution

41.800mL 0.I(M) HCl solution is mixed with 200mL 0.5(M)

+

CH;NH, solution. In the resulting solution , concentration of H;O™ ions

s [K, (CHoNH, ) = 5x 1074 ] is
A. 3 x 10°>(M)
B. 1.25 x 10 ~4(M)
C.8 x 10" "M

D.7.2 x 10~ 10(M)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_d4IUhyg9wbHZ
https://dl.doubtnut.com/l/_ctZGp9syHNen

42. A solution of a weak acid (Ka = 107> ) has a molarity of (M/5). lOmL of
this solution is neutralised completely with a NaOH solution of molarity

(M/20). At the neutralisation point, concentration of H:,,O+ ions
(mol . L'l) is-

A 439 x10°°

B.1.25x 1076

C.7.02x10°6

D.1.58 x 1077

Answer: D

° View Text Solution

43. At 25 °,Ksp for PbCl, is 1.6 x 10°° in water. At the same temperature,

the amount of PbCl, (molar mass = 27819 g mol'l) that remains in

dissolved state in 100mL of a saturated solution of PbClI, is-


https://dl.doubtnut.com/l/_RG48y9lFvneS
https://dl.doubtnut.com/l/_k2YJreBobuJB

A.0.28g

B.0.44g

C.017g

D.0.35g

Answer: B

o Watch Video Solution

44, At 25° C, the solubility product for Cd(OH), in water is 1.2 x 10-14 .
What would be the pH of an aqueous solution of 0.01(M) Cd?* ions when
Cd(OH), will start precipitating-

A.4.29

B.5.6

C.8.04

D.7.56


https://dl.doubtnut.com/l/_k2YJreBobuJB
https://dl.doubtnut.com/l/_67fZqR9QdWoK

Answer: C

o Watch Video Solution

45.At 25 ° the solubility product of a salt AB, in water is 4.0 x 101>, If 01
mol of A%~ ions is added to 1 L of a saturated solution of the salt
(assuming volume of the solution does not change on addition of A%"
ions), then

A. solubility product of AB, will increase

B. solubility product of AB, will decrease

C.conc. Of B~ ions in solution will be 2 x 10 "mol - L~}

D. solubility of AB, in solution will be 4 x 10~ molL -1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_67fZqR9QdWoK
https://dl.doubtnut.com/l/_CLOhDeDPTb0R

46.At 25° » Kgp for AI(OH); in water is 2 X 1033, In an aqueous solution

of PH = 13, the solubility of AI(OH); is 2 x 10~*. The value of x is-

A.10
B.15
C. 22

D. 30

Answer: D

o Watch Video Solution

47. At 25°, K, for a weak acid, HA in water, is 107>, V,mL of 0.1(M) NaOH
solution is added to V;mL of 0.1(M) solution of HA. How many time would

V,be of V, so that pH of the solution be 6-

A. 2 times

B. 1.5 times


https://dl.doubtnut.com/l/_RsnpgcxXbh0m
https://dl.doubtnut.com/l/_v9PYoJoItoAP

C. 11 times

D. 14 times

Answer: C

o View Text Solution

48.In a buffer solution consisting of NaCN and HCN, [NaCN] = 0.18(M) and

[HCN) = 016(M). If 2 millimoles of HCl is added to 100mL of this buffer

solution (assuming volume of the solution remains the same because of

the addition of HCl), then pH of the buffer will-

A.increase by 0.021 unit

B. decrease by 0.102 unit

C.increase by 0.11 unit

D. decrease by 0.012 unit

Answer: B



https://dl.doubtnut.com/l/_v9PYoJoItoAP
https://dl.doubtnut.com/l/_JVp8ilCxXDSk

l @ yvatch video Solution ]

49. At 25°C, K, for CH;COO0"" ion in water is 5.55 x 10~10 If 100mL of
0.025(M) HCl solution is added to 50mL of 0.1(M) solution of CH;COONa,
pH of the resulting solution will be-

A.3.82

B. 8.64

C.4.74

D.78

Answer: C

o Watch Video Solution

50. Which of the given mixed solutions will not lead to precipitation at
° an. - -11 - -17
25° water (Given: Ky,(CaF, ) = 3.9 x 101K, [Zn(OH), | = 4.5 x 1077,

K,,[Ag,Cro, ] = 9.0 x 101 and K, [PbsO, | = 1.8 x 10-8)-


https://dl.doubtnut.com/l/_JVp8ilCxXDSk
https://dl.doubtnut.com/l/_pLeMn4lBbVEk
https://dl.doubtnut.com/l/_Oo15FxgkJdZx

A. solution of 10'3(1\/1)C61(N03)2 and 10~3(M) NaF are mixed in equal
volumes

B. solution of 10'3(1\/1)ZI1CI2 and 10°2(M) NaF are mixed in equal
volumes

C. solution of 10'4(M)AgNO3 and 10 -%(M) NaF are mixed in equal
volumes

D. solution of 2 x 10'4(]\/1)Pb(NO3)2 and 1073(M) Na,SO, are mixed

in equal volumes

Answer: C

o View Text Solution

51.100 mL of ( M / 1 0) aqueous solution of a monoprotic acid is titrated
with a solution of NaOH. When one-third of the acid is neutralised, pH of
the solution becomes 3.9. pH of the solution at half-neutralisation point

is-


https://dl.doubtnut.com/l/_Oo15FxgkJdZx
https://dl.doubtnut.com/l/_DW3OyMJzRfpY

A.58

B.4.2

C.36

D.6.3

Answer: B

o Watch Video Solution

52. At 25°C, K, value for Hg,Br, and Hg,I, are 1.3 x 10722 and
1.1x 107! respectively. In a solution containing KBr and Ki,
concentration of each is 0.01(M). To this solution, a ng(NO_Q))2 solution
is added drop by drop. The concentration of the remaining Br~ ions at
the Ka(CH3COOH) = 1.8 x 10~° then increasing order of the pH values

of the solutions-

A.3.2 x 10-4(M)

B. 1.08 x 10 ~4(M)


https://dl.doubtnut.com/l/_DW3OyMJzRfpY
https://dl.doubtnut.com/l/_TaE9avi7exHy

C.6.50 x 10~ (M)

D.4.61 x 10-7(M)

Answer: B

° View Text Solution

53. The concentration of the aqueous solutions of each of the following
salts is 0.01 (M)

KF, CH;N ® H,C ® [, KCI, CHyCOOH

If K, (HF) = 7.0 x 1074, Kb(CH3NH2) =5x 104 and
Ka(CH3COOH) = 1.8 x 10> then increasing order of the pH values of

the solutions-
A.KCI < KF < CH;N® H,CI® < CH,COOH
B.KCI < KCI < CH;N® H,CI® < CH,COOH

C. CH;COOH < CH;N® H,C®1 < KCI < KF

D. CH3COOH < KCI < CH;N® H,C® 1 < KF


https://dl.doubtnut.com/l/_TaE9avi7exHy
https://dl.doubtnut.com/l/_oABigQQWYywY

Answer: C

° View Text Solution

54. An aqueous solution of a monoacidic base(B) is neutralised with 50mL

of 0.2(M) HCl solution. After neutralisation, 200mg of NaOH is added to

the solution The pH of the solution will be [Kb(B) = 10'5]

A6
B.7.5
C.83

D.9

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oABigQQWYywY
https://dl.doubtnut.com/l/_imHXZ8jpR5zL

55. At a given temperature, pH of 0.01(M) aqueous solution o. nitrous acid
is 2.67. The concentration of OH~ ions in 01(M) aqueous solution of
nitrous acid is-

A.2.57 x 1019

B. 1.48 x 10~ (M)

C.3.07 x 10-°(M)

D.1.17 x 10-9(M)

Answer: B

o Watch Video Solution

56. Which of the following solution will have a pH of 10 (B is a weak base

and its pK, = 5)

A. 75mL of (M/10)B+25mL of (M/10) HCI

B. 55mL of (M/10)B+45mL of (M/20) HCl


https://dl.doubtnut.com/l/_pdb9pXJihR2V
https://dl.doubtnut.com/l/_B1vkWBxYsPNb

C. 50mL of 11/10)B+50mL of (M/10) HCI

D. 40mL of (M/10)B+60mL of (M/10) HCI

Answer: C

° Watch Video Solution

57. A and B are two solutions, each of which has a volume of 1L. The
solution A contains 1 mol of NH,CI and 1 mol < NaOH, while the solution
B contains 1 mol of NH,CI and 1 mol of NH; . If pH values of the solutions

A and are (pH) A and (pH) 8 respectively and pK b for NH; 4.74, then the
ratio of (pH) 4 and (pH)j is-

A.1.85

B.1.25

C.2.01

D.2.46

Answer: B


https://dl.doubtnut.com/l/_B1vkWBxYsPNb
https://dl.doubtnut.com/l/_tpTpC53IRXo9

o View Text Solution

58. In a closed vessel, the reaction 2A + 3B & 4C + 2D is maintained at a
constant temperature. Initially the no. of moles of A was twice to that of B
and at equilibrium B and D have equals no. of moles. At equilibrium the
convert order of no. moles of A, B, C and D are-

AA<B<D

BA>C>D

C.B<C<D

D.A>B>C

Answer: B::C

o Watch Video Solution

59. Which of the relations are correct for the given physical change :

'CuSO _4*5H 20


https://dl.doubtnut.com/l/_tpTpC53IRXo9
https://dl.doubtnut.com/l/_OlkBvww1Z5cP
https://dl.doubtnut.com/l/_iLdYmxs65Qhr

)
A. Kp = pH2O
B.K, = [H,0(9)]?

— 2
C.K, = K(RT)

D.K, = K,(RT)?

Answer: A::B::C

o Watch Video Solution

60. At a given temperature, K, =6.3x 10-% for the reaction
Sg(g) © 45,(g). At the same temperature, if the reaction is started with 2
moles of Sg(g) and 0.2 mol of S,(g) in a closed vessel of volume 1L, then
which of the following comments are true regarding this reaction-

A. at the beingning of the reaction Q, = 8.0 x 10-4

B. the reaction will occur to a greater extent towards right to attain

equilibrium


https://dl.doubtnut.com/l/_iLdYmxs65Qhr
https://dl.doubtnut.com/l/_FT8sdkT8QvN1

C.the reaction will occur to a greater extent towards left to attain
equilibrium

D. the concentration of Sg at equilibrium is greater than 2mol - L1

Answer: A::C::D

o Watch Video Solution

61. 4ANH;(g) + 50,(g) — 4NO(g) + 6H,0(g), is in equilibrium in a closed
container of volume 1L at a given temperature. If the reaction is started
with 1 mol NH;(g) and 1 mol of O,(g) and the number of mol of H,0(g) at
equilibrium is 0.6 mol, then at equilibrium-

A [NH, ] = (NO)

B.[NO] < [0, ]

C.[NO] > [NH, ]

D. [0, ] < [H,0]


https://dl.doubtnut.com/l/_FT8sdkT8QvN1
https://dl.doubtnut.com/l/_dybdLiv2ig1A

Answer: B::D

o View Text Solution

62. The reaction, C(s)+ H,0(g) ©# CO(g) + Hy(g), AH>0, is in
equilibrium. At equilibrium-
A.if temperature is increased, the partial pressure of H,O(g) will
decrease
B. concentration of H,(g) will decrease if an inert gas is added at
constant temperature and volume
C. concentration of CO(g) will increase if pressure is increased at
constant temperature
D. the equilibrium will move towards right if an inert gas is added at

constant temperature and pressure

Answer: A::C::D

(e~ |


https://dl.doubtnut.com/l/_dybdLiv2ig1A
https://dl.doubtnut.com/l/_VtmgH3fufMcK

[ @ Watch Video Solution J

63. The reaction, 2NOCI(g) < 2NO(g) + Cl5(g), A H > 0 is in equilibrium.
Which of the following changes at equilibrium will decrease the yield of
NO(g)-
A. at constant temperature and volume, some amount of NOCI(g) is
added to the reaction system
B.at constant temperature and volume, some amount of Cl,(g) is
added to the reaction system
C. temperature is decreased at equilibrium
D. at constant temperature and pressure some amount of He gas is

added to the reaction system

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_VtmgH3fufMcK
https://dl.doubtnut.com/l/_xcwJzuyTvMV0
https://dl.doubtnut.com/l/_DjiOnFe1H9WQ

64. Vapour density of the equilibrium mixture of NO, and N,O, is found
to be 40 for the given equilibrium N,0,(g) ©® 2NO,(g). For the
equilibrium-

A. 1 mole percent of NO,(g) present in the mixture is 59%

B. 1 mole percent of NO, present in the mixture is 26%

C. degree of dissociation of N,O, is 0.45

D. degree of dissociation of N,O, is 0.15

Answer: B::D

o Watch Video Solution

65. The vapour pressure of liquid methanol at 50 ° C is 55.5 kPa .. Which
are correct for equilibrium reaction attained in a closed vessel of 5L at
50 ° C for the following equilibrium "CH_30H(l)

A Kp = 55.5Kpa

B.K, = 0.021mol - I 1


https://dl.doubtnut.com/l/_DjiOnFe1H9WQ
https://dl.doubtnut.com/l/_RqLT2f0Po5FI

C. K ¢=0.555mol*"(-1)’

D. K_p=0.555kPa

Answer: A::B

° Watch Video Solution

66. The reactions in which the yield of the products cannot be increased

by the application of high pressure are-

A.2504(g) + O, < = 25054(9)

B. NH,HS(s) < = NH,(g) + H,(s)

C.N,04(g9) < = 2NO,(9)

D. N,(g) + 3H,(g) < = 2NH,(9g)

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_RqLT2f0Po5FI
https://dl.doubtnut.com/l/_akkeWcxce9fG
https://dl.doubtnut.com/l/_C3qtXltneyKr

67. Aqueous solutions of which of the following compound on dilution do

not suffer any change in pH value-

A. PhCOONH,,

B. NH,CN

C. HCOONa

D. NH,ClI

Answer: A::B

o Watch Video Solution

68. Which can act as an acid as well as a base-

A.SO;
B.HS"
C. HCO;

D. HSO,


https://dl.doubtnut.com/l/_C3qtXltneyKr
https://dl.doubtnut.com/l/_i7muns6thpJM

Answer: B::C::D

° Watch Video Solution

69. Which mixtures (in molar ratio) can act as buffer-

A.H,CO, + NaOH(3: 2)

B. H,CO5 + NaOH(3: 4)

C. NH, + HCI(5: 4)

D. NH, + HCI(4: 5)

Answer: A::C

° Watch Video Solution

70. If equal volumes of the given solutions are mixed, precipitation of

AgCl(KSp = 1.8 % 10'11) will occur only with -


https://dl.doubtnut.com/l/_i7muns6thpJM
https://dl.doubtnut.com/l/_4cYR3XlG2qjB
https://dl.doubtnut.com/l/_4OANRS2eWUPb

A. 10 "4(M)Ag* and 10~ 4(M)CI-
B. 10" >(M)Ag * and 10 >(M)CI"
C.10°%(MAg ™ and 10-S(M)Cl-

D.10-°MAg* and 10~ 19 Cl-

Answer: A::B

o Watch Video Solution

71. Which of the following are true regarding H,PO -

A. Ka = Kal X KaZ X Ka3
B. Kal < KaZ < Ka3
C Kal > Kc12 > Ka3

D. Kal = Ka2 = Ka3

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_4OANRS2eWUPb
https://dl.doubtnut.com/l/_KIYTOwuDOfa7

72.Select the non-buffer solution-
A.0.8(M)H,S + 0.8(M)KHS
B. 2(M)CcHsNH, + 2(M)CH<N " H,Br
C.3(M)H,CO5 + 2(M)KHCO,

D. 0.05(M)KCIO,, + 0.05(M)HCIO,

Answer: A::B::C

o View Text Solution

73.The solubility of BaSO,, will be almost same in-

A.0.1(M)H,SO,
B. 0.1(M)Ba(OH),

C.0.1(M)Ba (NO3)2


https://dl.doubtnut.com/l/_KIYTOwuDOfa7
https://dl.doubtnut.com/l/_WWm8D1VNtPPF
https://dl.doubtnut.com/l/_3KzL72U1iRnp

D. 0.2(M)HCI

Answer: A::B::C

° Watch Video Solution

74.The species that can act both as Bronsted acid and as Bronsted base

in water are-

A H,PO,
B.PO;

C. HCO;
D. [Fe(H20)6]3+

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_3KzL72U1iRnp
https://dl.doubtnut.com/l/_VvpNXgBtX1HZ

75. Among the following salts, whose aqueous solutions will tum blue
litmus paper red-

A.NaHCO,

B. FeCl,

C.KCN

@ -
D. C¢H<N ® H,Cl™°

Answer: B::D

o Watch Video Solution

76. At a given temperature, the first and the second ionisation constants
of the acid, H,A are 1.0 x 1075 and 5.0 x 1010 respectively. Which of the

following comments are true regarding this acid-

A. The concentration of A2~ ions in 0.01(M) aqueous solution of H,A is

0.01(M)


https://dl.doubtnut.com/l/_nR05i8VRmxxP
https://dl.doubtnut.com/l/_N00ImXWWY6HX

B. the overall ionisation constant for H,A is 5.0 x 10715
C.in 0.01(M) aqueous solution of H,A, the molar concentration of
H,0 " ions is twicet that A2 ions.

D.in 0.01(M) aqueous solution of H,A, [H3O+] ~ [Ha']

Answer: B::D

o Watch Video Solution

77. At 25 °, K for CN~ (conjugate base of HCN) is 2.5 x 1072 If 25 mL of
0.01(M) aqueous NaOH solution is added to 50mL of 0.01(M) HCN
solution, then-

A. pH of the resulting solution is 11.2

B. pH of the resulting solution is 9.4

C. at 25 ° C the ionisation constant for HCN is 4 x 1010

D. at 25 ° C the ionisation constant for HCN is 2.5 x 10°°


https://dl.doubtnut.com/l/_N00ImXWWY6HX
https://dl.doubtnut.com/l/_GReu4PUTdr6N

Answer: B::C

° Watch Video Solution

78. At a given temperature, if the solubility products for MX, MA, and
M3B, in water are 10°16, 10722 and 10733 respectively and their
solubilities are S, S, and S3molL'1 respectively, then-

A.S; <S8,

B.S;>S,

C.S,>S,

D.S, =S,

Answer: A:B:C

° Watch Video Solution



https://dl.doubtnut.com/l/_GReu4PUTdr6N
https://dl.doubtnut.com/l/_6nsJKLu8NQjq

79. At 25 ° temperature, the solubility products for BaCrO, and SrCrO,
salts are 2.4 x 10710 and 3.6 x 10~ respectively. If an aqueous solution of
K,CrO, is added drop by drop to an aqueous solution containing Ba®*
and Sr?* ions with concentrations of 10-4 and 10~3(M) respectively then-

A. BaCrO, will be precipitated first

B. SrCrO, will be precipitated first

C.the concentration of Sr’* ions will be 6.6 x 10 8mol - L-! when

Sr?* jons start precipitating
D.the concentration of Ba’" ions will be 6.6 x 10 8mol - L-! when

Sr?* ions that precipitating

Answer: A::D

o View Text Solution



https://dl.doubtnut.com/l/_7C0I65LPJlsC

80. In a buffer solution composed of NaCN and HCN

(pK1 = 9.4), [NaCN]=0.2(M) and [HCN]=0.4(M). An aqueous solution
solution contains Zn*, Ca?™, Mn?" and Cr3* ions, each of which has a
concentration of 0.1 (M). If 500mL of the buffer solution is added to
500mL of this aqueous solution, then the ions that will precipitate in
theresulting solution Ksp[Zn(OH)Z] =4.6x10"1
K,,[Ca0m),| =8x10¢ ,  K,[Mn(OH),]=446x10"1*  and

K[ CrOH), | = 6.67 x 107! are -

A. Zn2+
B. Ca2+
C. Mn?*

D. Cr3+

Answer: A::C::D

o View Text Solution



https://dl.doubtnut.com/l/_upY6lSB34Owk

81. At 25 ° C, pK,(NH), = 4.74, pK ,(HF) = 3.14 and pK (HCN) = 9.4 Hence-

A. aqueous solution of NH,F is acidic

B. aqueous solution of NH,CN is acidic

C. the pH of an aqueous solution of NH,CN is greater than that of an
aqueous solution of NH F

D.the pH of an aqueous solution of both NH,CN and NH/F are

independent of the concentration of the solutions

Answer: A::C::D

o Watch Video Solution

82. Which of the following comments are true-

A.if pK, value for the acids HA and HB are 4 and 5 respectively. Then

the concentration of OH" ions in 0.1(M) aqueous solution of HB will


https://dl.doubtnut.com/l/_pnxuC2uy67Gu
https://dl.doubtnut.com/l/_1FUWuqS1ZmEx

be greater that that in 0.1(M) aqueous solution of HA

B. pH of pure water at 0 ° C is smaller than that at 25 ° C

C.The degree of hydroysis of NH,F in its 01(M) and 0.2(M) aqueous
solutions is the same at a particular temperature

D. pH of an acid is 5 implying that the acid is weak

Answer: A::C

o Watch Video Solution

8. A certain buffer solution contains equal concentration of A~ and HA.
K, for A~ is 10719 Hence-

A.K,for HAis 107>

B.K, for HAis 104

C. pH of the buffer is 4

D. pH of the buffer is 9


https://dl.doubtnut.com/l/_1FUWuqS1ZmEx
https://dl.doubtnut.com/l/_l1h6z8Ph9dOx

Answer: B::C

° Watch Video Solution

84. A buffer solution containing NH; and NH,CI has a pH value of 9. pK,
for NH; is 4.7. If in the buffer solution total concentration of buffering
reagents is 0.6 mol L1, then the amount of-

A.NH; in the solution is 3.4g L1

B. NH,Cl in the solution is 8.9¢ * L1

C.NH,Cl in the solution is 21.4g - L1

D. NH; in the solution is 17.5g - L -1

Answer: A::C

° Watch Video Solution

VERY SHORT TYPE QUESTIONS



https://dl.doubtnut.com/l/_l1h6z8Ph9dOx
https://dl.doubtnut.com/l/_SZBmMdGolUJw
https://dl.doubtnut.com/l/_rYQSdLtrTIco

1. A liquid in an open vessel cannot remain in equilibrium with its vapour.

Justify.

° Watch Video Solution

2. At 0°C and 1 atm pressure, the relative amounts of water and ice

remain unchanged with time in the equilibrium water "

° Watch Video Solution

3. At a constant temperature and pressure, what is the value of A G for a

reaction at equilibrium ?

° Watch Video Solution

4.For a chemical reaction, K, > 1. Will the value of A GO for this reaction

be negative or positive ?

(N |


https://dl.doubtnut.com/l/_rYQSdLtrTIco
https://dl.doubtnut.com/l/_uQflrb3tJtvv
https://dl.doubtnut.com/l/_ZNQNY0G20tQw
https://dl.doubtnut.com/l/_Djn9KnOoI7IY

[ W Watch Video Solution J

5.Find the relation between K, and K, for the following system :

2NaHCO 3(s)

° Watch Video Solution

6. The values of equilibrium constant for a particular reaction at 25°C
and 50 ° C are 0.08 and 0.12 respectively. State whether it is an exothermic

or an endothermic reaction.

° Watch Video Solution

7. 1f mol - L' and 'atm' be the units of concentration and pressure
respectively, then what will be the value of K, /K, for the reaction,

'N_20 4(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_Djn9KnOoI7IY
https://dl.doubtnut.com/l/_izgB9LoEJwcr
https://dl.doubtnut.com/l/_3iAzkHGSBmQ1
https://dl.doubtnut.com/l/_e9KOIrjvVO9V

8. Give an example of a reaction for which, K, = K. = K,

° Watch Video Solution

9. Consider the reaction : A(s)+2B,(g) - AB,(g), AH<O0. At
equilibrium, what would be the effect of increasing temperature on the

concentration of B,(g) ?

° Watch Video Solution

10. For the reaction, ‘N 20 4(g)0
mentiontwofac — rswhosechan > atequilibriumofthereactionwill € creasetheyiel

NO 2(g)

° View Text Solution



https://dl.doubtnut.com/l/_jlZQfxXoInAj
https://dl.doubtnut.com/l/_PmRIx8COv1H3
https://dl.doubtnut.com/l/_jiFN3tW1vLet

1. Give an example of a reaction for which K /K, Independent of

temperature.

° Watch Video Solution

12. At a given temperature, if the total pressure of the equilibrium
mixture of the reaction,

A(s) & B(g) + C(g) is P, then what is the value of K, ?

° Watch Video Solution

13. What are the conjugate acid and conjugate base of HPOi'

° Watch Video Solution

14. What are the conjugate acid and conjugate base of H,O ?

° Watch Video Solution



https://dl.doubtnut.com/l/_vkMxNiYbpSsC
https://dl.doubtnut.com/l/_zK7M69YoCxtp
https://dl.doubtnut.com/l/_WAv7sbpnXlNz
https://dl.doubtnut.com/l/_IvLIss0g3izy

15.K, for NH; = 1.8 x 10°° at 25 ° C. What is the value of K, for NH: ion

at the same temperature ?

° Watch Video Solution

16. For pure water, pK 6 =12 at a certain temperature. At this
temperature, what is the molar concentration of H;O" in a neutral

aqueous solution ?

° Watch Video Solution

17. At a certain temperature, pK,, for pure water is 12 . At the same
temperature, the concentration of H3O/\ + in aqueous solution is

10 8mol + L~1.1s this solution acidic or basic?

° Watch Video Solution



https://dl.doubtnut.com/l/_IvLIss0g3izy
https://dl.doubtnut.com/l/_yDbVjtsn6z4f
https://dl.doubtnut.com/l/_x6NBv5Fja2T4
https://dl.doubtnut.com/l/_Znh3nKYWA0bU
https://dl.doubtnut.com/l/_ZG4ddNNsaooW

18. pH of a sample of pure water is x at a certain temperature. Find the

value of pK | at that temperature

° Watch Video Solution

19. pK , values for two acids, HA and HB are 4 and 6 respectively. Which

one is the stronger acid?

° Watch Video Solution

20. pK , values for two acids, HA , and HB are 4 and 5 respectively.' If each
of the acid solution has a concentration of 0.1(M), then in which solution

the molar concentration of H;O ™ ion is greater ?

° Watch Video Solution

21. At 25 ° C, pK, for weak acid, HA=x and pK, for A~ the conjugate base

of HA=y. find the value of (x+y) at this temperature.



https://dl.doubtnut.com/l/_ZG4ddNNsaooW
https://dl.doubtnut.com/l/_8Kn61SK3tMnb
https://dl.doubtnut.com/l/_WA1CdMvsH1OT
https://dl.doubtnut.com/l/_m3loVfMM11zK

l ° Watch Video Solution

22. Give examples of two salts in case of which the pH value of their

aqueous solutions are independent of their concentrations

° Watch Video Solution

23. For a weak acid, HA pK =5. What is the effective range of pH for a

buffer comprised of HA and its salt, NaA?

° Watch Video Solution

24. Give examples of two buffer solutions prepared by mixing two salt

solutions of a polybasic acid

° Watch Video Solution



https://dl.doubtnut.com/l/_m3loVfMM11zK
https://dl.doubtnut.com/l/_w6AYveyqafS1
https://dl.doubtnut.com/l/_tYMO7RB9TyHb
https://dl.doubtnut.com/l/_tZZEJXFo0moD

25.1n a buffer solution comprising a weak base (B) and its ion

(BH+ ), [B]=[BH+ ] If K, for the weak base = 10> Then find the pH value

of the buffer solution.

° Watch Video Solution

26. 100 mL of 0.05 (M) NaOH solution is added to a 100 mL of 0.1 (M)

NaHzPO4 solution. Will the mixed solution act as a buffer ?

° Watch Video Solution

FILL IN THE BLANKS

1. At a given temperature for a reversible reaction, K < | . The rate
constant of the forward reaction is than that of the reverse
reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_T5JdBRlgDEl1
https://dl.doubtnut.com/l/_ZZcsYPkzgHFR
https://dl.doubtnut.com/l/_HBDXOoQGDmTM

2. If K < | for a reaction at a particular temperature, then the value of

° Watch Video Solution

3. For a gaseous reaction, Kp > K Increase in pressure at constant

temperature will the concentration of the product.

° Watch Video Solution

4. If C( s) is added to the reaction system C(s) + CO,(g) « 2CO(g) at

constant temperature and volume, then the concentration of COZ(g) will

° Watch Video Solution



https://dl.doubtnut.com/l/_HBDXOoQGDmTM
https://dl.doubtnut.com/l/_NUoIa2ZixjRv
https://dl.doubtnut.com/l/_iiH4mD8T4cHQ
https://dl.doubtnut.com/l/_ifBGcjYuRmlW

5. For the reaction ,COCI 2(g)0, increase in temperature at equilibrium

will increase the concentration of

° Watch Video Solution

6. Addition of inert gas to the reaction-system

'PCl_5(g)

° Watch Video Solution

7. At a particular temperature, pK, for pure water=12. Its pH will

° Watch Video Solution

8. First and second ionisation constants of H,S in its aqueous solution

are x and y respectively. So, x is

| e ]


https://dl.doubtnut.com/l/_Ey9xu2lXeDYY
https://dl.doubtnut.com/l/_8fH4eygSeZXD
https://dl.doubtnut.com/l/_FdYitbjkkQe2
https://dl.doubtnut.com/l/_3Pb3QUp3XH9U

| & Watch Video Solution I

9.The conjugates base of [Al (H20)6]3+ is

° Watch Video Solution

10. The conjugate acid and conjugate base of HPOi' are and

respectively.

° Watch Video Solution

1. The 25 ° C, in an aqueous solution of HA, K, for HA=10"5. Ky for A” ion

° Watch Video Solution



https://dl.doubtnut.com/l/_3Pb3QUp3XH9U
https://dl.doubtnut.com/l/_QoqSfZhdTJbj
https://dl.doubtnut.com/l/_zauMymQvQsw3
https://dl.doubtnut.com/l/_UoWuQ0Z56MaM

12. If the solubility of Ag;PO, n its saturated aqueous solution be S(M),

then, its solubility product will be

° Watch Video Solution

13. The solubility of Ag,CrO, in an aqueous solution of AgNO; is

than its solubility in pure water.

° Watch Video Solution

14. Addition of CH;COONa to an aqueous solution of CH,;COOH

the pH value.

° Watch Video Solution

SHORT TYPE QUESTIONS



https://dl.doubtnut.com/l/_ojVNhCvh3Ecc
https://dl.doubtnut.com/l/_jixNqaI6i2kW
https://dl.doubtnut.com/l/_hvTcHDEXEOJl

1. At a particular temperature, the values of equilibrium constants for the
reactions, X + Y < XY and M + N & MN are 103 and 10~ respectively. At

this temperature, which one is more stable, XY or MN ?

° Watch Video Solution

2. At constant temperature, melting of ice is favoured by increase in

pressure-why?

° Watch Video Solution

3.If the reaction Fe 20 3(s)+3CO(g)

° View Text Solution

4. Under what conditions of pressure and temperature, will the yield of

Cl(g) be increased in the reaction


https://dl.doubtnut.com/l/_e6bOWilcbVF8
https://dl.doubtnut.com/l/_ZS50QbkEHagR
https://dl.doubtnut.com/l/_hxT2hI1m3BzO
https://dl.doubtnut.com/l/_ZpWJauSkKqgq

Cly(g) # 2Cl(g) ?

° Watch Video Solution

5. Given : 'PCl_5(g)0
. Mentiontwofac — rswhosechan > atequilibriumwill € creasetheyieldof

PCl 5(g)’

° View Text Solution

6. Will the same result be obtained if CaCO5(s) is heated in an open

vessel and in a closed vessel separately?

° Watch Video Solution

7. The equilibrium constant of a reversible reaction at a particular
temperature is K. What Will be the values of reaction quotient ( Q) at the

beginning and at equilibrium of the reaction?



https://dl.doubtnut.com/l/_ZpWJauSkKqgq
https://dl.doubtnut.com/l/_EnSLqhCDU43d
https://dl.doubtnut.com/l/_Z5NL80IStBYU
https://dl.doubtnut.com/l/_Z3hP9qPfBfhM

| ° Watch Video Solution

8.'NH 4CO 2NH 2(s)

° View Text Solution

9. Would there be any change in the values of K, and K, if the partial

pressure of each of the constituents of the reaction system,2A(g)

° Watch Video Solution

10. Show with proper examples that both HPOi' ion and H,O can act as

Bronsted acid as well as Bronsted base.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z3hP9qPfBfhM
https://dl.doubtnut.com/l/_uACQse4v9CHD
https://dl.doubtnut.com/l/_uEBg7FMSvhPE
https://dl.doubtnut.com/l/_DF7XGlthsUI1

11. Mention the conjugate base for each of the following:

HS-, CH,N* H,, [Zn (HzO)G]ZJ’,HZPO‘;

o Watch Video Solution

12. Mention the conjugate acids of the given bases: OH™,

2. .

o Watch Video Solution

13. Concentrations of CH;COOH in the two aqueous solutions, A and B,
are 1072 (M) and 1074 (M) respectively. Show that, the difference in pH

values of the two solutions is one unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_HrR3C56UuGgg
https://dl.doubtnut.com/l/_VYJu4LfeBrK6
https://dl.doubtnut.com/l/_HrVHYOFEbDKh

14. pK ,(HA) > pK (HB) > pK (HC), where HA, HB and HC are three weak
acids. Arrange these acids in the increasing order of their pH values if the

concentration of each of them is 0.1(M).

° Watch Video Solution

15. Show that pH + pOH = 14 for pure water at 25 ° C

° Watch Video Solution

1
16. Show that at any temperature, for pure water pH = pOH = EpKW

o Watch Video Solution

17. Show that, pK, + pK, = pK, where K, and K, are the ionisation

constants of weak base (B) and its conjugate acid. (BH+ ) respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_bzYsHWRwf04L
https://dl.doubtnut.com/l/_D7u3jXBYQkSv
https://dl.doubtnut.com/l/_mgbsUuVbIFAY
https://dl.doubtnut.com/l/_c1HXJiPWTo1g

18. Will the pH values of 0.1(M) HCl and 0.1(M) CH;COOH solutions be the

same or different? Give reason.

° Watch Video Solution

19. Discuss the buffer action of a buffer solution prepared by mixingm

NaH,PO, and Na,HPO,, solutions.

° Watch Video Solution

20. With rise in temperature, the pH of pure water decreases. Explain.

° Watch Video Solution

21. How is the normal pH of human blood maintained?

° Watch Video Solution



https://dl.doubtnut.com/l/_c1HXJiPWTo1g
https://dl.doubtnut.com/l/_6mCJGx0268F5
https://dl.doubtnut.com/l/_kkWqzDZfm5in
https://dl.doubtnut.com/l/_aF1pM5VTUL8M
https://dl.doubtnut.com/l/_1nxbINoGBSqY

22. pH of a buffer does not change remarkably with dilution . Why?

° Watch Video Solution

23. CH;COONH 4, undergoes hydrolysis, although its aqueous solution is

neutral. Explain with reason

° Watch Video Solution

24. What will happen if a solution of KCl is added to a saturated solution

of PbCl, ? Given reason.

° Watch Video Solution

25. Why does not ZnS get precipitated when H,S is passed through an

acidic solution of Zn -salt?

s l


https://dl.doubtnut.com/l/_1nxbINoGBSqY
https://dl.doubtnut.com/l/_Xk7y1DBV82ZG
https://dl.doubtnut.com/l/_dpWKqTqERga0
https://dl.doubtnut.com/l/_E4NTIIkf43NM
https://dl.doubtnut.com/l/_LGbGfdCwTON3

| ¥ Vvatch Video Solution J

LONG TYPE QUESTIONS

1. Define law of mass action. Mention two important characteristics of

chemical equilibrium.

° Watch Video Solution

2. Establish the relation between Kp and K, in case of the reaction,

3A(g)+2B(g)

° Watch Video Solution

3. All chemical reaction are reversible in nature-Explain

° Watch Video Solution



https://dl.doubtnut.com/l/_LGbGfdCwTON3
https://dl.doubtnut.com/l/_zMK7XEJVjPew
https://dl.doubtnut.com/l/_y63n6jGkCsEw
https://dl.doubtnut.com/l/_EeVZc4cjfRF1
https://dl.doubtnut.com/l/_AbS9uYgok9Yy

4.'CaCO_3(s) For the given reaction at equilibrium, prove that pco, always
has a fixed value at a particular temperature and it is independent of the

amount of CaCO4(s)

° Watch Video Solution

5.f a chemical reaction occurs in two or more steps, then the equilibrium
constant of the net reaction is equal to the product of equilibrium

constants of the individual steps.

° Watch Video Solution

6. The value of equilibrium constant of a reaction at a particular
temperature does not depend on the initial concentrations of the

reactants.

° Watch Video Solution



https://dl.doubtnut.com/l/_AbS9uYgok9Yy
https://dl.doubtnut.com/l/_HzBXTP5LoaoW
https://dl.doubtnut.com/l/_joPupcglskXq

7. Equilibrium constant is unitless. Explain.

° Watch Video Solution

8. Explain the equilibrium established in the evaporation of a liquid in a
closed vessel at a particular temperature from the molecular point of

view.

° Watch Video Solution

9. Chemical equilibrium is dynamic in nature. Prove it with the help of a

proper example.

° Watch Video Solution

10.2AB,(g9) — 2AB(g) + B,(g) If the total pressure of the reaction mixture

= P, number of moles of B,(g) = x and equilibrium constant = K, then


https://dl.doubtnut.com/l/_6twSx0ckxp3h
https://dl.doubtnut.com/l/_jr48rC0HJbAO
https://dl.doubtnut.com/l/_UI1AX68oQQ6U
https://dl.doubtnut.com/l/_pngKCAp3MFGO

2Kp 1/3
prove that, x = 3 (Suppose, x<1)

o Watch Video Solution

11. Discuss the effect of the following on equilibrium of the reaction:
C(s) + H,0(g) # CO(g) + Hy(g), AH® >0

temperature is decreased

o Watch Video Solution

12. Discuss the effect of the following on equilibrium of the reaction:
'C(s)+H_20(g)0

Concentration of C(s) is increased

o Watch Video Solution



https://dl.doubtnut.com/l/_pngKCAp3MFGO
https://dl.doubtnut.com/l/_wxAAnKUXJwFs

13. Discuss the effect of the following on equilibrium of the reaction:

'C(s)+H_20(g)OH_207(g) is introduced into the system

o Watch Video Solution

14. What is the difference between reaction quotient (Q) and equilibrium

constant (K) of a reaction?

o Watch Video Solution

15. Under the following conditions, in which direction will, the reaction

shift to attain its equilibrium?

Q>K(b) Q

o Watch Video Solution




16. Under the following conditions, in which direction will, the reaction
shift to attain its equilibrium?

under which condition, Q=K ?

o Watch Video Solution

17.A + 2B — C, equilibrium constant=K,
C + D —~ 3A, equilibrium constant=K,
What is the value of equilibrium constant for the reaction, 6B + D - 2C

?

o Watch Video Solution

1
18.AB(g) + EBz(g) - AB,(9), equilibrium constant = K,
2AB,(g) —~ 2AB(g) + B,(g), equilibrium constant = K,.

Find the relation between K, and K,

o Watch Video Solution




19. For the reaction,

Hz(g) + COZ(g) - CO(g) + HZO(g)

occurring in a closed vessel at a particular temperature. the initial
concentrations of the reactants are [HZ] = [COZ] = 1mol * L~1. Before

reaching the equilibrium, if x mol - L~! of H, has reacted then prove that

VK.
:x = ———— where K_=equilibrium constant.
1+ \/KC

o Watch Video Solution

20. For the reaction,A + B & C, K = 2 at a particular temperature. Initial
concentrations of A, B and C are 2mol * LY, 1mol - L' & 1mol - L1
respectively. Express graphically the change in concentrations of A, B and

C with time.

o Watch Video Solution




21. State Ostwald's dilution law and deduce its mathematical expression

in case of a weak acid, HA

o Watch Video Solution

22. Deduce the expression for the degree of ionization of a dilute
aqueous acetic acid solution at a given temperature. Discuss the effect of

addition sodium acetate solution separately to this solution.

o Watch Video Solution

23. VL aqueous solution of the weak acid, HA, contains 1 mol of the acid. If
x mol of HA on dissociation gives rise to equilibrium state, show that: x
= \/Ka xV

[K =ionisation constant of HA]

o Watch Video Solution




24. The extent of ionisation of a weak acid is greater in its dilute solution
than in its concentrated solution. Does it mean that the concentration of

H,0" ions is greater in the dilute solution ? Explain

o Watch Video Solution

25. Mention the factors on which the pH of a buffer, depends.

o Watch Video Solution

26. You are supplied with two acid solutions, one of which contains
HCOOH (pKj, = 3.75) and the other CHyCOOH (pK, = 4.74) and their
respective salts to prepare a 100 mL buffer solution having pH=4. Which

acid and its salt would you choose for the purpose ? Give reason

° Watch Video Solution




27. What is solubility product? Why does the solubility product

expression does not contain the concentration term of undissolved solid?

o Watch Video Solution

28. At 25 ° C, K, for zinc hydroxide [Zn(OH)2 is 3.0 x 1016, What is the

value of pH of saturated aqueous solution of zinc hydroxide [Zn(OH)2] ?

o Watch Video Solution

29. Solubilities of certain sparingly soluble salts increase in the presence

of common ion. Explain with proper example.

o Watch Video Solution

30. Mention whether the following solution will act as bugger solutions

or not



100 mL of 0.1(M)CH,COOH + 100mL of 0.1(M) HCl

o Watch Video Solution

31. Why is the solubility of AgCl less in an aqueous solution of KCI

compared with that in pure water?

o Watch Video Solution

32. Pure NaCl is manufactured by passing HCl gas through a saturated
aqueous solution of impure NaCl. Explain how the solubility product

principle is used for this process.

o Watch Video Solution

33. Calculate the value of K, for the given reactions:

NH HS(s) ¢ NH,(g) + H,S(g), K, = 8.1 x 10°° (at 25 °C)

o Watch Video Solution




34. Calculate the value of K, for the given reactions:

C(s) + CO,(g) * 2CO(g), K, = 0.153 (at 854 ° C)

° Watch Video Solution

35. Calculate the value of K. for the given reactions:

N,0,(g) # 2NO,(g), K,, = 11( at 100 ° C)

° Watch Video Solution

36. Calculate the value of K. for the given reactions:

1
SO,(g) + EOZ(g) - SO5(9).K, = 2.2 (at 100 °C)

o Watch Video Solution




37. For the reaction, A(g) + B(g) — C(g) + D(g) occuring in a closed vessel
of 1L volume, the value of equilibrium constant is 16 at a particular
temperature. If the number of moles of each of the constituents be 1,
then in which direction will the reaction occur to a greater extent to
attain equilibrium? Also, calculate the molar concentrations of B(g) and

D(g) at equilibrium

o Watch Video Solution

38. At 25 °C, the thermal decomposition of PCI; occuring in a closed
vessel of volume 1L gives rise to the equilibrium:
PCl(g) ® PCl4(g) + Cl,(g). How many moles of PCI is to be added so
that the concentration of Cl,(g) at equilibrium will be 0.1mol - L-! ?

[Given : K, =178 (at 250 °C]

o Watch Video Solution




39. A sample of air consisting mainly of N, and O, is heated at 2500K till
the given equilibrium attains- N,(g) + O,(g) < 2NO(g). If the value of
equilibrium constant (KC) at this temperature is 2.1 x 10°3 and the
percentage of number of moles of NO(g) in the above equilibrium
mixture is 1.8 %, then what will be the mole fractions of N, and O, in the

sample of air used'?

o Watch Video Solution

40. At 986 ° C the value of equilibrium constant (KC) for the reaction,
CO(g) + H,0(g) —~ CO,(g) + H,(g) is 0.63At this temperature, 1 mol of
H,0(g) is allowed to react with 3 mol of CO(g). This results in the above
equilibrium in which the observed pressure is 2.0 atm. Find the number of
moles of H,(g) produced at equilibrium and the partial pressure of each

gas

o Watch Video Solution




41.K, of the reaction, N,0,(g) < 2NO(g) at 773K is 640 mm of Hg. If the
equilibrium pressure is 160 mm of Hg, then what percent of N,0, will be

dissociated? At what pressure will its degree of dissociation be 50%?

o Watch Video Solution

42. At 300K , the partial pressures of N,0,(g) and NO,(g) in an

equilibrium mixture of the reaction: 'N_20 4(g)

o Watch Video Solution

43. Two moles of PCI; are heated at 327 ° C in a closed vessel of volume
21. When equilibrium is established, it is found that 40% of PCI; has
dissociated into PCI; and Cl, . Calculate the equilibrium constant for the

reaction.

o Watch Video Solution




44. At a given temperature, NH, gas is in a state of equilibrium with N,
and H, gases in a closed container. If the partial pressures of N, and H,
in the mixture are 1.34 and 0.67 atm respectively and the total pressure of
the reaction mixture is 4.67 atm, then determine the value of Kp for the

reaction : 'N_2(g)+3H_2(g)

o View Text Solution

45. At 400 ° and 10 atm pressure, the reaction, N,(g) + 3H,(g) — 2NH;(g)
is in a state of equilibrium. If at equilibrium the amount of NH is 3.85%

by volume, then calculate K, for the reaction.

o Watch Video Solution

46. The reaction, PCl;(g) + Cl,(g) — PCls(g) is started with 1 mol of
PCl4(g) and 2.5 mol of CI, at 300°C in a vessel of volume 2 L . At
equilibrium of the reaction PCI-(g) is found to have an amount of 0.65

mol . Calculate K, for the reaction.

| |



l & Watch Video Solution J

47. When 5.1g of solid NH,HS is heated at 637K in a closed vessel of
volume SL, the given equilibrium establishes: ‘NH 4HS(s)-
NH_3(g)+H_2(g)+H 2S(g)+H 2S(g). If 3.06g of NH 4HS remains at

equilibrium, then find the value of K p

o View Text Solution

48. The reaction, C(s) + H,0(g) — CO(g) + H,(g) is allowed to occur with
0.1 mol of H,0(g) at 700 ° C in a closed vessel of volume 1L at equilibrium.
If the partial pressure of H,0(g) is found to decrease by 5.6 atm, then
find the value of K, for the reaction. What would be the minimum

amount of C( s) so that the above equilibrium can establish?

o View Text Solution




49. At a given temperature, the reaction A(g) + 2B(g) — C(g) , is at
equilibrium. At the start of the reaction, p, = 0.25 atm and p; = 0.5 atm.
When the reaction reaches equilibrium, 50 % of C(g) is found to have
formed. Calculate the K, for the reaction. What initial pressure should

B(g) have for the production of 75% C(g)?

o View Text Solution

50. The equilibrium constant, K, for the reaction

250,(g) + 0,(g) ¢ 2504(g) is 900 atm at 800K. A mixture containing SO,
and O, having initial pressure of 1 and 2 atrn respectively is heated at
constant volume to equilibrium. Calculate the partial pressure of each

gas at 800K

o View Text Solution

51. When 3.06g of solid NH  HS is introduced into a 21 evacuated flask at

27 ° C, 30% of the solid decomposes into gaseous ammonia and hydrogen



sulphide.

Calculate K, and K, for the reaction at 27 ° C

o Watch Video Solution

52. When 3.06g of solid NH ,HS is introduced into a 21 evacuated flask at
27 ° C, 30% of the solid decomposes into gaseous ammonia and hydrogen

sulphide.

what would happen to the equilibrium when more solid NH HS is

introduced into the flask?

o Watch Video Solution

53. For the reaction, 2A + B - 2C, A G° = 2kJ. Mol ! at 500K. Calculate

1
the value of equilibrium constant for the reaction, A + EB - C, at the

same temperature.

o View Text Solution




54. Calculate the value of K, for the reactfon, PCl;(g) ¢ PCl;(g) + Cl,(g)
at 208K [Given : A GP(Cly) =0, ( AG ) (ct;) = - 68.42kcal. mol !

and A Gp(PCl5) = - 77.6keal. mol ']

o Watch Video Solution

55. In the following equilibrium, N,0,(g) ~ 2NO,(g) when 5 moles of
each is taken and the temperature is kept at 298K, the total pressure was
found to be 20 bar. Given: A G{(N,0,) = 100kJ, A G{(NO,) = 50kJ

Find A G for the reaction at 298K

° View Text Solution

56. In the following equilibrium, N,0,(g) -~ 2NO,(g) when 5 moles of

each is taken and the temperature is kept at 298K, the total pressure was
. 0 0

found to be 20 bar. Given : A G¢ (N204) = 100kJ, A G¢ (NOZ) = 50kJ

Find the direction of the reaction.

| o View Text Solution ]



57. If the ionisation constant (Ka) of acetic acid at 298K si 1.8 x 10>,
then what will be the degree of ionisation of 0.001(M) acetic acid

solution?

o Watch Video Solution

58. Calculate the ionisation constant of a monobasic acid which gets 1 %

ionised in 0.1(M) solution.

o Watch Video Solution

59. If the degree of ionisation of an acetic acid solution at 298K is 5%,

then find its molar concentration. [Given: Ka(CH 3COOH ) =1.8x10°]

o Watch Video Solution




60. The concentration of a monobasic acid is 0.01(M). If the dissociation

constant of this acid is 1 x 10> at 298 K, What will be the [H?,O+ ] ions

in the acid solution ?

o Watch Video Solution

61. The ionisation constant of ammonia at 298K is 1.8 x 10 "> Calculate (a)
the degree of ionisation, (b) concentration of OH~ ions in 0.01(M)

aqueous solution of ammonia.

o Watch Video Solution

62. The ionisation constant of ammonia at 298K is 1.8 x 10~ Calculate (a)
the degree of ionisation, (b) concentration of OH~ ions in 0.01(M)

aqueous solution of ammonia.

o Watch Video Solution




63. In 0.01(M) acetic acid solution, pH = 337. What is the degree of

ionisation of the acid?

o Watch Video Solution

64. If 8.2g of anhydrous sodium acetate is added to 11 of 0.(M) acetic acid

solution, then what will be the change in degree of ionisation of the acid?

[Given: KI(CHBCOOH) = 1.8 x 10°7]

o View Text Solution

65. Concentration of an aqueous solution of weak acid, HA is 0.1 (M) . How
many times this acid solution is to be diluted so that the degree of

dissociation of HA becomes 2 times that of the initial solution?

o Watch Video Solution




66. Determine the pH of the following:

0.01(M)H,SO,,

° Watch Video Solution

67. Determine the pH of the following:

1(M)NaOH

° Watch Video Solution

68. Determine the pH of the following:

0.005(M)Ca(OH),

° Watch Video Solution

69. pOH values of the two aqueous solutions, A and Bare 10 and 8

respectively. Which one is more acidic? How many times will it be more



acidic than the other?

o Watch Video Solution

70. What will be the pH of the resulting solution when two solutions, A

and B having respective pH values of 3 and 5 are mixed in equal volumes?

o Watch Video Solution

71. What is the pH value of 0.1(M) HCOOH solution if its ionisation
constant, K is 1.78 x 104 at 25 ° C ? How much water is to be added to
1L of this solution so that the pH of the solution becomes double of its

initial value?

o View Text Solution

72. Calculate the pH of the solution obtained by mixing 100 mL 0.075(M)

Ca(OH), solution with 100mL 0.1(M) HCl solution




| o Watch Video Solution

73.100 mL 0.1(M) HCl solution is added to 100mL 0.1(M) Ca(OH), solution.
The excess Ca(OH), remaining in the resulting solution is completely
neutalised by 100mL H,SO, solution. Calculate the concentration and pH

of the H,SO, solution.

o Watch Video Solution

74. The concentration of an aqueous solution of the weak acid, HA is
0.(M). Calculate the pH and concentrations of A~ ion and HA at

equilibrium in the solution. Given: K, (HA) = 1.35 x 10-3

o Watch Video Solution

75. The concentration of a weak monobasic acid is 0.2(M). If the acid is 2%
ionised in the solution, then find the pH of the solution and ionisation

constant of the acid.



o Watch Video Solution

76. The concentration of an aqueous solution of ammonia is 0.01(M).
What is the pH of the solution? If 0.001 mol of NH ,Cl is added to 100 mL
of that solution, state whether the pH of the solution will increase or

decrease. Mention the change in the value of pH. [pr (NH 3) = 4.74]

o Watch Video Solution

77. pH of an aqueous solution of HCl =3.0 . How many moles of H;0 or
OH " ions are to be added per litre of this solution in order to increase

its pH from 3.0 to 3.4?

o Watch Video Solution

78.30 mL 0.2(N) H,SO, solution is mixed with 20 mL 0.3(N) H,SO,, . What

will be the pH of the mixed solution?

s l



| ¥ Vvatch Video Solution )

79. 0.20 g of NaOH is dissolved per litre of a caustic soda solution. If
12.5mL 0.1(N) H_2SO 4" solution is added to 250 mL of that caustic soda

solution, then what will be the pH of the mixed solution?

o Watch Video Solution

80. Calculate the pH of the buffer solution containing 50 mL 0.2(M)
CH;COOH and 50mL 01(M) CH;COONa solution.

pK,(CH,CO0H) = 4.74]

° Watch Video Solution

81. The pH of a buffer solution obtained by the combination of a weak

base (B) and its conjugate acid (BH +) is 9. If the concentrations of B and
BH™ in the buffer are 0.2(M) and 0.02(M) respectively, then find the

ionisation constant of the weak base.




I o Watch Video Solution

82. The pH of 1L of a buffer obtained by the combination of a weak acid
(HA) and its salt (NaA) is 5.0. What will be the ionisation constant of HA if
the concentrations of HA and NaA in the buffer are 0.3 (M) and 04 (M)

respectively?

o Watch Video Solution

83. In 1L of a buffer obtained by the combination of HA and NaA, [HA] =
0.075(M) and [NaA] = 0.15(M) . If the ionisation constant of HA is 4 x 104,

then find the concentration of the H;0 * jons in the buffer.

o Watch Video Solution

84. How much of NH ,CI should be added to 1L 01(M) NH; solution so

that the pH of the mixed solution becomes 9.0? Assume that addition of



NH,Cl does not change the volume of the solution. IGiven:

PKy(NH, ) = 4.74]

o Watch Video Solution

85. 1L of a buffer solution contains 01(M) CH;COOH and 0.1(M)
CH ;COONa. If 1 mL 10(M) HCl solution is added to this solution then find
the change in the pH value. [pKa (CHBCOOH ) = 4.74, change in volume

can be neglected]

o View Text Solution

86. 0.1 mol of NH; and 0.1 mol of NH ,CI are dissolved in 1L of a buffer.
What change in pH will be observed if-{a) 0.02 mol HCl gas, (b) 0.02 mol

NaOH is dissolved in the solution?

o Watch Video Solution




87. How many gram-mole of HCl will be required to prepare one litre of
buffer solution (containing NaCN and HCN) of pH 8.5 using 0.01g formula

weight of NaCN?

o Watch Video Solution

88. Freshly precipitated aluminium and magnesium hydroxides are stirred
vigorously in a buffer solution containing 0.25 molL ! of NH,CI and
0.05(M) of ammonium hydroxide. Calculate the concentration of
aluminium and magnesium ions in solution.

K, (NH,0H) = 1.8 < 105, K, [AlOm), | = 6 x 10-32

Ksp [Mg(OH)Z)] =89 x 1012

o Watch Video Solution

89. 0.01 gram-mole of NaCN is dissolved in 1L of an aqueous solution. How

many gram-moles of HCl should be added to this solution in order to



make it a buffer solution of pH=8.5 [K JHCN) = 4.1 x 10 '1"]

o Watch Video Solution

90. Calculate
(i) pH of the solution,
(ii) degree of hydrolysis of NaCN,

(iii) hydrolysis constant for a OJIM NaCN

25°C. [Given:Ka(HCN) =4.0x10"1°

solution

at

o Watch Video Solution

91. Calculate
(i) pH of the solution,
(ii) degree of hydrolysis of NaCN,

(iii) hydrolysis constant for a OJIM NaCN

25°C. [Given:Ka(HCN) = 4.0 x 10710

solution

at

o Watch Video Solution




92. Calculate
(i) pH of the solution,
(ii) degree of hydrolysis of NaCN,

(iii) hydrolysis constant for a OIM NaCN solution at

25°C. [Given:Ka(HCN) =4.0x10"1°

o Watch Video Solution

93. Find the degree of hydrolysis, pH of the solution and hydrolysis
constant for a 0.001(M) NH,CI solution at 25°C provided

K,[NH, | = 1.8 x 10°5

o Watch Video Solution

94. The concentration of Ca?" ions in a saturated CaF, solution is 84
mg L' at 25°C. Calculate the solubility product of CaF, at that

temperature.



o Watch Video Solution

95. Calculate the concentrations of Ca®* and Poi' ions in a saturated
[Ca3(PO4)2] solution. Given:

Ksp[CaS(PO4)2] = 2.0 x 10-2° (at 25 ° C)

o Watch Video Solution

96. What will be the solubility of Pb(OH), in buffer of pH =9 at 25°C

provided the solubility of Pb(OH), in water is 6.67 x 10 6 (M) ?

o Watch Video Solution

97. A solution contains Ag*, Ca®" and AI*>* each having a concentration
of 0.1(M). Na;PO , is added to the solution. Which will be precipitated first

when the concentration of PO ‘;3 in the solution is the lowest ? [ Given :



K, values of Ag,PO,, CaB(PO4)2 and AIPO, and 10-16,10-33 and 10-2°

respectively]

o Watch Video Solution

98. If equal volumes of 0.02(M) CaCl, and 0.0003(M) Na,SO, solutions
are mixed, will CaSO, be precipitated ? [Given

K, (Caso,) = 24 x 10719

o Watch Video Solution

99. What will be the value of pH at which Mg(OH), starts to precipitate

from 0.1(M) of MgCl, solution?

[KSP [Mg(OH)Z] =1.0x 10" 1)

o Watch Video Solution




100. if K, (Can) =4 x 101 at 25 °C then find the molar solubility of
CaF, in

pure water

° Watch Video Solution

101. if K,,(CaF,) = 4 x 10~ at 25 °C then find the molar solubility of
'CaF 2in

0.01(M) NaF solution and

° Watch Video Solution

102. if K, (CaF,) = 4 x 10" at 25°C then find the molar solubility of
CaF, in

0.01(M) Ca (NO 3 ) ) solution respectively.

o Watch Video Solution




103. 104 mol Pb(NO, ), 10"% mol Ca(NO, ), and 102 mol Na,CO are
added to 500 mL of water. Will there be any precipitation? If so, which will
be precipitated? [Given: Ksp(PbCO3) =7.4x1014 and

K,y(Caco,) = 6.0 x107]

o Watch Video Solution

104. A solution contains a mixture of Ag *(0.1M) and Hg?* (0.1M) which
are to be separated by selective precipitation. Calculate the maximum
concentration of iodide ion at which one of them gets precipitated
almost completely. What percentage of that metal ion is precipitated?

K,,(Ag) = 8.5 x 1077, Ksp(HgIz) =2.5x10726

o Watch Video Solution

105. The solubility product (Ksp) of Ca(OH), at 25°C is 4.42 x 10-5. A
500 mL of saturated solution of Ca(OH)2 is mixed with equal volume of

0.4(M) NaOH. How much Ca(OH), in milligrams is precipitated?




| o Watch Video Solution

106. An aqueous solution of a metal bromide MBr, (0.05M) is saturated
withH,S. What is the minimum pH at which MS will precipitate. K, for
MS = 6.0 x 10°21, conc. Of saturated H,S=01(M) and K, =107 and

K, = 1.3 x 1013 for H,S

o Watch Video Solution

107. The molar concentration of an aqueous CH;COONa solution is
0.01(M). Calculate

hydrolysis constant of CH;COONa

o Watch Video Solution

108. The molar concentration of an aqueous CH;COONa solution is
0.01(M). Calculate

degree of hydrolysis



° Watch Video Solution

109. The molar concentration of an aqueous CH;COONa solution is

0.01(M). Calculate

pH of the solution. [Kea = 1.8 x 10'5]

° Watch Video Solution

110. Determine the hydrolysis constant and pH of an aqueous 1.0(M)

ammonium format solution Given

pK (HCOOH) = 3.8 and pK, (NH3) = 4.74

o Watch Video Solution

PRACTICE TEST 7

1. Which pair of solution is not an acidic buffer-




A.HCIO, and NaClO,
B. CH;COOH and CH;COONa
C. H,CO, and Na,CO,

D. H;PO, and Na;PO,

° Watch Video Solution

2. Among the following salts, whose aqueous solutions will turn blue
litmus paper red-

A NaHCO,

B. FeCl,

C.HCO,

D. NaOH

o Watch Video Solution




3. At equilibrium which is correct-

AAG=0
B.AS=0
C.AH=0
D. AG'=0

o Watch Video Solution

4. |dentify the incorrect statement regarding chemical equilibrium

A It can be attained from either side
B.Q, = K_ at equilibrium
C.Equilibrium is achieved when the reactant product concentration

become equal



D. Presence of catalyst influences the position of equilibrium

o Watch Video Solution

5. Which of the following mol ecules acts as a lewis acid

A (cH,),B
B. (CH;),0
c.(cm,),p

. (CH,),N

° Watch Video Solution

6.'A 2(g)+B_2(g)

° Watch Video Solution




7. Calculate the solubility of SrSO, in water in mol - L-! at 25°C. (

solubility product of SrSO, at 25 ° C = 7.6 x 10 "mol?. L-?)

° Watch Video Solution

8. At 1127K & 1 atm, a gaseous mixture of CO and CO, in equilibrium with

solid carbon has 90.55% of CO by mass ‘C(g)+CO _2(g)

° Watch Video Solution

9. At a certain temperature, K, of pure water = 102 What will be the pH

of a neutral solution at that temperature?

° Watch Video Solution

1
10. Show that in pure water, pH = pOH = EPKW

o Watch Video Solution




11. What will happen when a solution of potassium chloride is added to a

saturated solution of lead chloride? Give reason.

o Watch Video Solution

12. Which of the two processes-occur at the same rate at the equilibrium

obtained by the evaporation of a liquid at a particular temperature?

o Watch Video Solution

13. 0561g of KOH is dissolved in water to give 200mL of solution at 298 K.

Calculate the concentrations of K*, H* and OH~ ions. What is its pH '?

o Watch Video Solution




14. 20ml 015(M) HCl solution is mixed with 50mL 0.1 (M) CH;COONa

solution. State whether the mixed solution will acts as a buffer or not.

o Watch Video Solution




