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CHEMISTRY

BOOKS - S DINESH & CO CHEMISTRY (HINGLISH)

EQUILIBRIUM

1. A vessel has two compartments connected at the top. In one
compartment (B), radioactive methyl ioddide (6H3I> is placed while in
other compartment (A). Normal methly iodide (CH3I) is placed. Will the
vapours over (A) and (B) become radioactive ? Will the radioactivity
spread to the liquid in compartment A? Discuss in terms of dynamic

nature of the equilibrium between the vapours and the liquid.

&2

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
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https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NpiapPAdMQU1

2. During bottling a carbonated beverage was made by saturating
flavoured water at 0°C with CO, at a pressure of 4.0 atm. Later ,the
bottle was opened and the soft drink allowed to come to equilibrium at
25° C with air containing CO, at a pressure of 4.3 x 10~ * atm. Find the
concentration of COs in the freshly bottled soda and in the soda after it
had stood open and come to the equilibrium. The Henry's law constants
for aqueous solutions fo CO, are : at

0°C,K=77x10"2 mol L' atm ~! andat 25°C,%k = 3.2 x 1(

o View Text Solution

3. Give the mathematical expression for the equilibrium constant
(K. and K,) for the reactions.

(1) Ha(g) + I2(g) < 2HI(g)

(1) Na(g) + 3H2(g) < 2NH;(g)

(444) PCl5(g) < PCl3(g) + Cla(g)

o Watch Video Solution



https://dl.doubtnut.com/l/_nYEHV9GNMLC3
https://dl.doubtnut.com/l/_ZtywOokNsNwy

4.The following concentrations were obtained for the formation of NHj
from N, and H, at equilibrium at 500K.
[Ny] = 1.5 x 107 2M, [Hy) = 3.0 x 10~ %M, and

[NH;] = 1.2 x 10~ 2 M. Calculate the equilibrium constant.

° Watch Video Solution

5. At 700K, the equilibrium constant Kp for the reaction
2505(g) < 250,(g) + O1(9)
is 1.80 x 10~ *kPa. What is the numerical value of K, in moles per litre

for this reaction at the same temperature?

° Watch Video Solution

6. At 500° C the equilibrium constant for the reaction
Ny(g) + 3H,(g) < 2NH;(g)is6.02 x 10~ 2litre ~*mol 2

What is the value of K, at the same temperature?

I o Watch Video Solution


https://dl.doubtnut.com/l/_eshnEbJ1SCHf
https://dl.doubtnut.com/l/_7xQnZgbg3YOo
https://dl.doubtnut.com/l/_TU5QH0qo5jt5

7.The equilibrium constant for the reaction :
Fe? + (aq) + SCN ™ (aq) & FeSCN* (aq)
at 298 K is 138. What is the value of the equilibrium for the reaction?

2Fe3" (aq) + 28CN ~ (aq) < 2FeSCN?* (aq)

° Watch Video Solution

8.The equilibrium constant for the reaction
Hy(g) + 5(s) & Hy5(g)
is 18.5 at 925K and 9.25 at 1000K, respectively. Calculate the enthalpy of

the reaction.

° Watch Video Solution

9. Write the equilibrium constant expressions for the following reactions.

(1) BaCOs3(s) < BaO(s) + CO,(g)


https://dl.doubtnut.com/l/_TU5QH0qo5jt5
https://dl.doubtnut.com/l/_cvg8vJUSgBKy
https://dl.doubtnut.com/l/_wxlOUWR1jWgT
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(i1) AgBr(s) < Ag™ (aq) + Br~ (aq)
(14) CH,COCH, (1) & CHy;COCH,(g)
(iv)Al(s) + 3H " (aq) & AP (aq) + ;Hz(g)

(v)HPO: ™ (aq) + HyO(l) & H307 (aq) + PO’ (aq)

o Watch Video Solution

10. At 800 K in a sealed vessel for the equilibrium
Ny(g) + O3(g) & 2NO(g), the equilibrium concentrations of
Ns(g), O5(9) and NO(g) are respectively
0.36 x 10 3M, 4.41 x 10 M and 1.4 x 10 3M. Calculate the value

of K, for the reaction NO(g) < 1/2N5(g) + 1/20,(9)at800Kis:

o Watch Video Solution

1. The equilibrium constant at 278K for
Cu(s) +24g% (aq) & Cu" (aq) + 2A4g(s) is 2.0 x 10'. In a solution
in which copper has displaced, some silver ions from the solution, the

concentration of Cu?" ions from the solution, the concentration of


https://dl.doubtnut.com/l/_fwua5DST1mpI
https://dl.doubtnut.com/l/_RWl3yS1sxUt6
https://dl.doubtnut.com/l/_1ebCuqIRrHeU

Cu®" ions is 1.8 x 10~ 2molL ! and the concentration of Ag® ions is

3.0 x 10 ?molL 1. 1s the system at equilibrium?

o Watch Video Solution

12. The equilibrium constant for the reaction

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

is 0.35 at 298 K. In the following mixture at 298 K, has equilibrium been
reached ? If not state on which side of the equilibrium the system is :
(1)Pg, = 0.10 atm and Pg; = 0.80 atm and there is solid I in the
container.

(i7) Py, = 0.55atm and Pgy; = 0.44 atm and there is solid iy in the
container.

(III)Pyg, = 2.5 atm and Pg; = 0.15 atm and there is solid I, in the

container.

o Watch Video Solution



https://dl.doubtnut.com/l/_1ebCuqIRrHeU
https://dl.doubtnut.com/l/_Io8WeTHW5b9h

13. The value of AG® for the phosphorylation of glycose in glycolysis is

13.8kJmol ~ L. Find the value of K, at 208K

° Watch Video Solution

14. The standard Gibbs energy change at 300K for the reaction

2A & B+ C is 2494. 2J. At a given time, the composition of the

1

1
=3 [B] =2 and [C] = 3" The reaction

reaction mixture is [A]
proceeds in which direction?

(R = 8.314JK /mole = 2.718)

° Watch Video Solution

15. Given the equilibrium ,
NyO4(g) & 2NO;y(g) with k, = 0.15 atmat 298K.
(a) What is K, using pressure in torr?

(b) What is K. using units of moles per litre ?

| o WMl L \ 2 dan C Al iklmn
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16. For which of the following reactions does the equilibrium constant
depend upon the units of concentration?

(a)CO(g) + H0(g) <= CO,(g) + Ha(9)

(b)COCLy(g) < CO(g) + Cla(g)

(C)NO(g) < 1/2Ny(g) + 1/20,(g)

° Watch Video Solution

17. The equilibrium constant for the reactions have been measured at 823
K.

CoO(s) + Hy(g) < Co(s) + Hy,O(g), K = 67

CoO(s) + CO(g) & Co(s) + COs(g), K = 490.

From the data, calculate the equilibrium constant for the reaction.

CO:(g) + Ha(g) & CO(g) + H20(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_JqbIs5gssHvm
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18. The following concentrations were obtained for the formation of NHj
from N, and H, at equilibrium at 500K.
[Ny] = 1.5 x 107 2M, [Hy) = 3.0 x 10~ %M, and

[NH;] = 1.2 x 10~ 2 M. Calculate the equilibrium constant.

o Watch Video Solution

19. At equilibrium, the concentrations of
Ny, =3.0x103M,0, =4.2x 10 3M, and NO =28 x 10 *Mina
sealed vessel at 800K. What will be K, for the reaction

Ny(g) + O2(9)N2(g) + O2(g) < 2NO(g)2NO(g)

o Watch Video Solution

20. For the reaction , Hy(g) + I,(g9) < 2HI(g), K = 55.3 at 699K. In
a mixture consisting of 0.70 atm of Hl and 0.02 atm each of H, and I, at

699 K, will there be any net reaction ? If so will HI be consumed or formed

?
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I 0 Watch Video Solution

21. following equilibrium is studied by taking 1 mole of N, and 3 moles of
H, in a 1L flask at a given temperature?

N2(g) + 3H,(g) < 2NH;(g)

NHj3(g) formed at equilibrium is neutralised by 200 mL of 1M HCl.

Calculate equilibrium constant.

° Watch Video Solution

22. AB, dissociates as
ABs(g9) & AB(g) + B(g). If the initial pressure is 500 mm of Hg and
the total pressure at equilibrium is 700 mm of Hg. Calculate K, for the

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_4SqhfPTEEEul
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23. Determine the concentration of CO5 which will be in equilibrium with
2.5 x 1072 mol L~ 'ofCO0at100°C for the reaction

FeO(s) + CO(g) & Fe(s) + CO,, K. = 5.0

o Watch Video Solution

24. PCl3, PCl3 and Cly are at eqilibrium at 500 K and above have
concentration 1.59 M for PCl3, 1.59M for Cly; and 141 M for PCl;.
Calculate K, for the reaction :

PCl5 = PCl3 + Cl2

o Watch Video Solution

25. A vessel at 1000K contains carbon dioxide with a pressure of 0.5atm.
Some of the carbon dioxide is converted to carbon monoxide on addition

of graphite. Calculate the value of K, if total pressure at equilibrium is

0.8atm.

| o WMl \ A C Al iklmn
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26. For the reaction : CO(g) + H,0(g) & CO5(g) + Ha(g)
the value of K. = 4.24at600K. Calculate the equilibrium concentration
of CO,y, Hy, CO and H,O at 800 K, if only CO and H, are present

initially at a concentration of 0.10 M each.

° Watch Video Solution

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

dissociated temperature remaining same.

° Watch Video Solution

28. 3.00 mol of PCl; kept in 1L closed reaction vessel was allowed to
attain equilibrium at 380K. Calculate the composition of the mixture at

equilibrium. K. = 1.80.

| e |
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l & Watch Video Solution J

29.13.8 g of N,O4 was placed in 1 L reaction vessel at 400K and allowed
to attain equilibrium :N,Oy4(g) < 2NOs(g).
the total pressure at equilibrium was found to be 915 bar. Calculate

K., K, and partial pressure at equilibrium .

° Watch Video Solution

30. The values of K,; and K, for the two equilibrium reactions

X< +Z and A< 2B

are in the ratio 9, 1, If degree of dissociation of X and A be equal ,
calculate the ratio of the total pressure of the equilibrium mixture in the

two cases.

° View Text Solution



https://dl.doubtnut.com/l/_kJhD8kdbiShM
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31. For the reaction

CaCOs3(s) < CaO(s) + CO,(g)

K, = 1.16 atm at 800° C. If 20.0g of CaCO3 was put into a 10.0 L flask
and heated to 800°C, what percentage of CaCOs; would remain

unreacted at equilibrium ?

o Watch Video Solution

32. 3.2 moles of HI were heated in a sealed bulb at 444°C till the
equilibrium was reached. Its degree of dissociation was found to be 20% .
Calculate the number of moles of hydrogen iodide, hydrogen and iodine
present at the equilibrium point and determine the value of equilibrium

constant.

o Watch Video Solution

33.The equilibrium constant for the reaction

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


https://dl.doubtnut.com/l/_lGandhaRLVcp
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at 373 K is 50. If one litre flask containing one mole of A, is connected to
a two flask containing two moles of By, how many moles of AB will be

formed at 373 K?

o Watch Video Solution

34. Two moles of PCl5 were heated to 327° C in a closed two-litre vessel,
and when equilibrium was achieved, PCl; was found to be 40 %
dissociated into PCIl3 and Cl,. Calculate the equilibrium constant K,

and K, for this reaction.

o Watch Video Solution

35.The equilibrium constant for the reaction :
CH3;COOH + CyH;OH < CH3COOC,Hs + H,O
is 4.0 at 25° C. Calculate the weight of ethyl acetate that will be obtained

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

o Watch Video Solution



https://dl.doubtnut.com/l/_9v9EsBmv6Uj7
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36. Prove that the pressure necessary to obtain 50% dissociation of PClj

at 500 K is numerically three times the value of K.

o Watch Video Solution

37.The dissociation of phosgene gas (COCI,) is represented as :
COCly(g) = CO(g) + Cly(g)

When the mixture of these three gases is compressed at constanat
temperature , what happens to (i) the amount of CO in the mixture (ii)
the partial pressure of COCI, (iii) the equilibrium constant for the

reaction ?

o Watch Video Solution

38. Equilibrium constant K, is expreseed as the concentration of
products divided by reactants , each term raised to the stoichiometric

coefficient for reaction aA + bB < c¢C + dD


https://dl.doubtnut.com/l/_dPOZO810nIh4
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https://dl.doubtnut.com/l/_wnGj4Gb2PtPC
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e, :
¢ = ——— (unit of concentration are mol /L)

[A](B]’
Answer the following on the basis of above paragrah
(i) Write the equilibrium constnat for the reaction
Ny(g) + 3H3(g) < 2NH;(g)
(ii) Write the units of equilibrium constant for the reaction

Ny(g) + O1(g) < 2NO(g)

(iii) What will be the effect of catalyst on the euilibrium constant :

o Watch Video Solution

39. for the exothermic formation of sulphur trioxide from sulphur dioxide.
And oxygen in the gas phase:

2505,(g) + 01(g) < 2505(9)

K, = 40.5atm ~'at900K and AH = — 198kJ

(i) Write the expression for the equilibrium constant for the reaction.

(i) At room temperature ( ~ 300K) will K, be greater than less than or
equal to K, at 900 K.

(iii) How will the equilibrium be affected if the volume of the vessel

contaning the three gases is reduced, keeping the termperature constant


https://dl.doubtnut.com/l/_wIYXpLCje8lo
https://dl.doubtnut.com/l/_rFUndHR4jmAU

? What happens ?
(iv) What is the effect of adding 1 mole of He (g) to a flask containing

S0,, Oy and SOs5 at equilibrium at constant temperatrue ?

° View Text Solution

40. A weak monobasic acid is found to be 4% ionided at 01 M

concentration. Calculate the value of the ionisation constant.

° Watch Video Solution

41.When 0.1 mole of NHj is dissolved in water to make 1.0 L of solution ,

the [OH‘} of solution is 1.34 x 10~ 3M. Calculate K, for NH;.

° Watch Video Solution

42. Calculate the degree of ionisation and [H:;Oﬂ of 0.01 M acetic acid

solution . K, for acetic at 298 K is 1.8 x 10~°



https://dl.doubtnut.com/l/_rFUndHR4jmAU
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| o Watch Video Solution

43. Calculate the concentration of hydroxyl ions in 0.2 M solution of

ammonium hydroxide having K;, = 1.8 x 10~°.

o Watch Video Solution

44. At 300 K, the degree of dissociation of 0.066 M solution of an acid HA
is 0.0145. What would be its degree of dissociation of 0.02 M solution of

the acid at the same temperature?

o Watch Video Solution

45. (i) State the formula and name the conjugate base of each of the
following species :
(G)H3O+(b)HSO4_(C)NH4+(d)HF(e)CH3COOH(f)CH3NH3+ (g9)H3 P

(i) State the formula and name the conjugate acid of each of the


https://dl.doubtnut.com/l/_HPC9jdINM47H
https://dl.doubtnut.com/l/_QDefWH1U3WA4
https://dl.doubtnut.com/l/_23tiuzECAV3P
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following species :

(a)OH ~ (b)HPO?~ (C)Hy PO, (d)CH;NH,(e)CO>~ (f)NH;(g)CH;CO

° Watch Video Solution

46. The species H,0,HCO, ,HSO, and NH3; and act both as
Bronsted acid and base. For each case, give the correponding conjugate

acid and base.

° Watch Video Solution

47. Calculate the hydrogen ion and hydroxyl ion concentration of 0.01 M

solution of NaOH at 298 K.

° Watch Video Solution

48. A solution has been prepared by dissolving 0.063 g of HNOj3 in 1000

mL of It . Calculate the [Hﬂ and [OH‘] of the solution.

f 1


https://dl.doubtnut.com/l/_tQpZqqlquPGw
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| ° Watch Video Solution

49, Find the pH of a solution of 0.01 M acetic acid which is only 20%

jonised.

° Watch Video Solution

50. Calculate pH values of (i) 0.2 M H5S0, solution (ii) 0.2M Ca(OH),

solution.

° Watch Video Solution

51. A solution has been prepared by dissolving 0.63 g of nitric acid in 100

mL. What is its pH value ? Assume that the acid is completely dissociated.

° Watch Video Solution
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52. Caculate the pH value of 0.20M solution of methyl amine (CH; NH,)

at 298 K, given that its ionisation constant (K}) is 4.4 x 10~ °,

° Watch Video Solution

53. At 298 K, the pH of a lemon juice is 2.32. Calculate its

[H;0%] and [0H ).

° Watch Video Solution

54. Find the pH of the following soluitons:
(i) 3.2 g of hydrogen chloride dissolved in 1.0 L of water

(ii) 0.28 g of potassium hydroxide dissolved in 1.0 L of water .

° Watch Video Solution



https://dl.doubtnut.com/l/_WYkZ8bCjxqQ8
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55. The concentration of hydrogen ion in a sample of soft drink is

3.8 x 10~ 3M.What is its pH?

o Watch Video Solution

56. Calculate the pH of 10 ~® M acid solution.

o Watch Video Solution

57. Calculate the pH of 10 1 M NaOH solution.

o Watch Video Solution

58. An acid solution of pH = 6 is diluted 100 times. The pH of solution

becomes

o Watch Video Solution
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59. Equal volumes of three acid solutions of pH3, 4 and 5 are mixed in a

vessel. What will be the H " ion concentration in the mixture?

° Watch Video Solution

60. Calculate the pH value of a solution obtained by mixing 50 mL of 0.2 N

HCl solution with 50 mL of 0.1 N NaOH solution.

° Watch Video Solution

61. 1cm® of 0.01 N HCl solution is added to one litre of sodium chloride

solution . Calculate the pH of the resulting solution.

° Watch Video Solution

62. What will be the resultant pH, when 200 mL of an aqueous solution of

HCI(pH = 2.0) is mixed with 300 mL of an aqueous solution of


https://dl.doubtnut.com/l/_DTUYydQVhgVD
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NaOH (pH = 12.0) ?

° Watch Video Solution

63. Determine the degree of ionisation and pH of a 0.05 M ammonia
solution. Also calculate ionisation constant of the conjugate acid

ammonia. Given that K, for NH; is 1.77 x 10~°.

° Watch Video Solution

64. Calculate the degree of hydrolysis of 0.1 M solution of sodium acetate

at 298K : K, = 1.8 x 10~°.

° Watch Video Solution

65. Calculate the percentage hydrolysis of decinormal solution of
ammonium acetate given that

k,=175%x10"5 K, =180 x 10 % and K, = 1.0 x 10
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| ° Watch Video Solution

66. Calculate the degree of hydrolysis and pH of a 01 M sodium acetate

solution. Hydrolysis constant for sodium acetate is 5.6 x 1017,

° Watch Video Solution

67. K, for butyric acid is 2.0 x 10~ °. Calculate pH and hydroxyl ion

concentration in 0.2M aqueous solution of sodium butyate.

° Watch Video Solution

68. Calculate the pH of a buffer solution containing 0.1 mole of acetic acid

and 0.15 mole of sodium acetate. K for acetic acid is 1.75 x 10~ 5.

° Watch Video Solution
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69. A buffer solution with pH 9 is to be prepared by mixing NH,OH

solution . K, = 1.8 x 107°.

° Watch Video Solution

70. What is the pH of the solution when 0.2 mole of hydrochloric acid is
added to one litre of a solution containing 1 M acetic acid and acetate ion
? Assume that the total volume is one litre .K, for

CH;COOH = 1.8 x 107°.

° Watch Video Solution

71. The solubility of AgCl in water at 298 K is 1.06 x 10~ ° mole per litre.

Calculate its solubility product at this temperature.

° View Text Solution
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72. The solubility of CaF, inwater at 298Kis1.7 x 103 grams per

100 mL of the solution. Calculate solubility product of CaF5.

° Watch Video Solution

73. pH of saturated solution of Ba(OH), is 12. The value of solubility

product (K,,) of Ba(OH), is

° Watch Video Solution

74.The solubility of silver bromide is 7.7 x 10~ ¥*mol®L 2. Calculate the

solubility of the salt.

° Watch Video Solution

75. Calcualte the solubility of M5 X3 in pure water, assuming that neither

kind of ion reacts with H>O. The solubility product of


https://dl.doubtnut.com/l/_VMk0d2L93ynQ
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M,X3, K,, = 1.1 x 107 %,

° Watch Video Solution

76. What is the solubility of Ago,CrO,in water if the value of the solubility

product (K,,) = 1.3 x 10~ (mol / L)*?

° Watch Video Solution

77. What is the minimum volume of water required to dissolve 1.0g of
calcium sulphate at 298 K?

(For calcium sulphate , K,i59.1 x 10_6).

° Watch Video Solution

78. What is the minimum pH of a solution of 01 M in Mg?* from which

Mg(OH), will not precipitate K,, = 1.2 x 10~ ' M3,

° Watch Video Solution



https://dl.doubtnut.com/l/_OuSGJDByzuex
https://dl.doubtnut.com/l/_lfMBCHC83aSX
https://dl.doubtnut.com/l/_my2xo92AYS7x
https://dl.doubtnut.com/l/_HpmiIucoEvXN

79. If 25.0cm® of 0.05 M Ba(NOs), solution is mixed with 25.0 cm® of
002 M NaF solution. Will any BaF, precipitated ?

(K,p for BaF, = 1.7 x 109)

° Watch Video Solution

80. 20m.L of 1.5 x 10~ °M barium chloride solution is mixed with 40 mL
of 0.9 x 107° sodium sulphate. Will a precipitate get formed ?

(K,p for BaSO, =1 x107")

° Watch Video Solution

Short Answer Type Question

1. The ionisation of hydrochloric in water is given below:
HCI(aq) + HyO(l) & H307CI ™ (aq)

Label two conjugate acid- base pairs in this ionisation.


https://dl.doubtnut.com/l/_HpmiIucoEvXN
https://dl.doubtnut.com/l/_uR8HxbMCnLAd
https://dl.doubtnut.com/l/_wKnHP5HRpaRX
https://dl.doubtnut.com/l/_BvKqm7V8DovY

o Watch Video Solution

2. The aqueous solution of sugart does not conduct electricity. However
when sodium chloride is added to water, it conducts electricity. How will
you explain this statement on the basis of ionisation and how is it

affected by concentration of sodium chloride ?

o Watch Video Solution

3. BF5 does not have proton but still acts as an acid and reacts with

NHj;. Why is it so? What type of bond is formed between the two ?

o Watch Video Solution

4. lonisation constant of a weak base MOH, is given by the expression

_ [M)[0H ]
[(MOH]

Values of ionisation constant of some weak bases at a particular


https://dl.doubtnut.com/l/_BvKqm7V8DovY
https://dl.doubtnut.com/l/_4Qav5o4zkRuT
https://dl.doubtnut.com/l/_Ee6uS6GCej8H
https://dl.doubtnut.com/l/_rho0cTUwJolf

temperature are given below :

Base Dimethylamine H,O(l) Pyridine Ammonia
Ky 54104 1.3% 10 177x10-9  177x107°

Arrange the bases in decreasing order of the extent of their ionisation at

equilibrium. Which of the above base is the strongest?

° Watch Video Solution

5. Conjugate acid of a weak base is always stronger. What will be the

decrinsing order of basic strength of the following conjugate bases?

OH ,RO ,(CH3,CO0" CI~

° Watch Video Solution

6. Arrange the following in increasing order of ph:

KNOs3(aq),CH3COONa(aq),NHsC1(aq),Cs HsCOON H4(aq)

° Watch Video Solution



https://dl.doubtnut.com/l/_rho0cTUwJolf
https://dl.doubtnut.com/l/_4ShPiFR5vUcp
https://dl.doubtnut.com/l/_AUdQBTy3Qv8W

7. The value of K, for the reaction 2HI(g) < H, + I,(g) is 1 x 10~ % At
a given time, t he composition of reaction mixture is
[HI] = 2 x 10" °mol,[H,] = 1 x 10 ° mol and [l] = 1 x 10~ ° mol

In which direction will the reaction proceed ?

° Watch Video Solution

8. On the basis of the equation ph = — log[H "] ,the ph of 10™® mol
dm 2 solution of HCl should be 8. However, it is observed to be less than

7.0. Explain the reason.

° Watch Video Solution

9. ph of a solution of a strong acid is 5.0.What will be the ph of the

solution obtained after dilluting the given solution to 100 times ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RaLUxIqSfSC2
https://dl.doubtnut.com/l/_YVB3BmA6Zu6P
https://dl.doubtnut.com/l/_rGFSMJWjGMap
https://dl.doubtnut.com/l/_kHY0P6MpRQST

10. A sparingly soluble salt gets precipitated only when the prudct of
concentration of its ions in th e solution (Q,,) becomes greater than its
solubility  product. If solubility of BaSO, in water s
8 x 10~ * mol dm 3. Calculater its solubility in

0.01 moldm 3 of H,S50,.

° Watch Video Solution

11. Calculate the ph of a solution formed by mixing equal volumes of two
solutions A and B of a strong acids having ph =6 and ph =4

respectively.

° Watch Video Solution

12. The solubility product of AI(OH); is 2.7 x 10~ M. calculate its

solubility in mgL ~ . (Atomic mass of AT = 27u).

° Watch Video Solution



https://dl.doubtnut.com/l/_kHY0P6MpRQST
https://dl.doubtnut.com/l/_wNnjeQlbwCZJ
https://dl.doubtnut.com/l/_elkB5m7lE0ym
https://dl.doubtnut.com/l/_JSNEE610Iqw4

13. Calculate the volume of water required to dissolve0.1g lead (II)
chloride to get a saturaed solution (K, of PbCI, = 3.2 x 108, atomic

mass of Pb = 207w). Multiply your answer with 10 to get answer.

o Watch Video Solution

14. A reaction between ammonia and boron triflurdie is given below :
:NH3 + BF3 — H3NZ BF3
Identify the acid and base in this reaction. Which theory explanis it ?

What is the hybridsation of B and N in the additon compound ?

o Watch Video Solution

15. Following data is given for the reaction
CaCOs3(s) < CaO(s) + CO,(g)

A;H®[CaO(s)] = — 635.1kJmol ~*

A;H®[Cay(s)] = — 393.5kJmol ~*

AH®[CaCOs(s)] = — 1206.9kJmol ~*


https://dl.doubtnut.com/l/_JSNEE610Iqw4
https://dl.doubtnut.com/l/_SS4XouogKseR
https://dl.doubtnut.com/l/_z8QTHeB0MyDv

Predict the effect of temperature on the equilibrium of the above

reaction.

o Watch Video Solution

16. How can you prdict the following stages of a reaction by comparing
the value of K.and Q c¢'?

(i) Net reaction proceeds in the toward direction.

(ii) Net recation proceeds in the backward dirction.

(iii) No net rection occurs.

o Watch Video Solution

17. On the basis of Le Chatelier principle explain how temperature and
pressure can be adjusted to increase the yield of ammonia int he
following reaction.

Ny(g) + 3H,(g9) & 2NHs(g), AH = — 92.38KJMol !

What will be the effect of addition of argon to the avove mixture at

cosntant volume ?


https://dl.doubtnut.com/l/_z8QTHeB0MyDv
https://dl.doubtnut.com/l/_GqHLBqT7q6gh
https://dl.doubtnut.com/l/_dngIwylYcuoF

° Watch Video Solution

18. A sparingly soluble slat having gereral formula, A,B, and molar
solubility S is in equilibrium with its saturated solution. Write the

relationship between the solubility and solubility product for such salt.

° Watch Video Solution

19. Write a relation between AG and Q and deifine the meaning of each
term and answer the following :

Why a reaction proceeds forward when Q < K and no net reaction
occure when QQ = K.

Explain the effect of increase in presure in terms of reaction quotient Q

for the reaction : CO(g) + 3H(g9) < CHy(g) + H50(g)

° Watch Video Solution

Concept Based Questions


https://dl.doubtnut.com/l/_dngIwylYcuoF
https://dl.doubtnut.com/l/_rzfzSZEOqLIx
https://dl.doubtnut.com/l/_sChr3mELk18o

1. A crystal of common slat of given mass is by kept in aqueous solution.
After 12 hours, its mass ramanins the same, Is the crystal in equilibrium

with the solution?

° Watch Video Solution

2. Why is there a fizz when a soda water bottle is opend?

° Watch Video Solution

3. Can equilibrium be achieved between water and its vapours in an open

vessel ? Explain yours answer and say what happens eventuallly.

° Watch Video Solution

4. From the values of the equilibrium constants, indicate in which case,

does not reaction go farthest to completion :


https://dl.doubtnut.com/l/_4kKL5NBIEJOC
https://dl.doubtnut.com/l/_iuj6he5wMGyt
https://dl.doubtnut.com/l/_tabXxbPciCic
https://dl.doubtnut.com/l/_8RjkfZAlZbjJ

K, =101 K, =10 K; = 10°.

° Watch Video Solution

5. The value of the equilibrium constant is less than zero. What does it

indicate ?

° Watch Video Solution

6. Would you expect equilibrium constant for the reaction ly(g) < 2I(g)

to increase or decrease as temperature increases. Assign reson.

° Watch Video Solution

7. Following equilibrium is set up when SCN ~ ion is added to Fe3™ in
aqueous solution :

Fe’t + SCN~- &  [Fe(SCN)**

Pale yellow Colour less Deep red


https://dl.doubtnut.com/l/_8RjkfZAlZbjJ
https://dl.doubtnut.com/l/_qMfW70jAJ7oG
https://dl.doubtnut.com/l/_dCoIHYex1Epc
https://dl.doubtnut.com/l/_ovIDZ5SyfVF8

When silver nitrate is added to the solution, AgSCN gets precipitate.

What will happen to the equilibrium?

° Watch Video Solution

8. Following reaction occurs in a Blast Furnace:

Fey03(s) + 3C0(g) & 2Fe(l) + 3C05(g)

Use Le Chetelier's principle to predict the direction of reaction when
equilibrium mixture is disturbed by (a) adding Fe;O3 (b) removing CO,

(c) removing CO.

° Watch Video Solution

9. Acetic acid is highly soluble in water but still a weak electrolyte. Why?

° Watch Video Solution

10. Discuss the role of NH4OH in group Il of basic redicals.



https://dl.doubtnut.com/l/_ovIDZ5SyfVF8
https://dl.doubtnut.com/l/_fULWY1ncmyHS
https://dl.doubtnut.com/l/_DMpM99iMNHG3
https://dl.doubtnut.com/l/_mpfzPVG1UxbS

| ° Watch Video Solution

11. How will you account for the following :
(a) Clothes dry quicker on a windy day

We sweat more on a humid day?

° Watch Video Solution

12. the solubility of CO, in water decreases with increases in temperature

. Explain.

° Watch Video Solution

13. Will ionic product of water increase or decrease if temperature is

increased ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mpfzPVG1UxbS
https://dl.doubtnut.com/l/_c6LWzR8NnGq6
https://dl.doubtnut.com/l/_xYm7U2skfNit
https://dl.doubtnut.com/l/_LPpEc3sS92L8
https://dl.doubtnut.com/l/_oQTNIrpBjl69

14.In a chemical reaction under equilibrium , there is no change in moler

conertration of products and reactants. Does the reaction stop?

° Watch Video Solution

15. Out of water and silver nitrate solution, in which case silver choride

will dissolve more?

° Watch Video Solution

16. Magnesium is not precipitated from a solution of its salt by NH,OH

in the presence of NH,C1I. Explain.

° Watch Video Solution

17. SO; is an acidic oxide while Na,O is basic in nature. Support the

same with the halp of exaples .

° Watch Video Solution



https://dl.doubtnut.com/l/_oQTNIrpBjl69
https://dl.doubtnut.com/l/_QgmqEOfMHx87
https://dl.doubtnut.com/l/_Ms8lCIDj3YSV
https://dl.doubtnut.com/l/_o0IK481P17Fv

18. Zn(OH), is not precipitated when NH;OH is added to a zinc salt

solution containing some ammonium chloride. Explain.

° Watch Video Solution

19. Will the pH of water be same at 4° C' and 25° C' ? Explain.

° Watch Video Solution

H.O.T.S Conceptual Questions

1. Reaction between ethyl acetate and water attains a state of equilibrium

in an open vessel but not the decomposition of CaCOj3. Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_o0IK481P17Fv
https://dl.doubtnut.com/l/_tasGNNLwQOdz
https://dl.doubtnut.com/l/_HYWZcqBIRUxT
https://dl.doubtnut.com/l/_CoxbzDaUH9uC

2. For a reaction , Bry < 2Br, the equilibrium constant at 600K and 800
K are respectively 6.1 x 10712 and 1.0 x 10~ 7. What is the nature of the

reaction?

° Watch Video Solution

3. Barium sulphate is washed with water containing a little amount of

dilute H, SO, in gravimetric analysis. Justify.

° Watch Video Solution

4. CO, gas is much more soluble in aqueous NaOH solution than in

water. Justify.

° Watch Video Solution

5. Why do teeth undergo decay by eating sweets regularly?

| e ]


https://dl.doubtnut.com/l/_xIGGkoQi90Uu
https://dl.doubtnut.com/l/_LPpbJRfRxmj5
https://dl.doubtnut.com/l/_P6KPsRtCNpGG
https://dl.doubtnut.com/l/_wTHFhcpJlKCc

| & Watch Video Solution I

6. What is the effect of decreasing the volume of the container in the

reaction.

2C(s) + O2(9) < = 2CO(g)

° Watch Video Solution

Additional Important Questions

1. Which of the following reactions involve homogenous and which

involve hetrogenous equilibria?

a) 2N;0(g) < = 2N3(g) + Oa(g)

b) 2NH3(g) < = Na(g) + 3Hz(9)

) 2Cu(NO;),(s) < = 2CuO(s) + 4NO5(g) + O2(g)

d)

CH3COOC5Hs(aq) + HO(l) < = CH3COOH (aq) + CoH;0H(aq)

e) Fe’" (ag) + 30H ~(aq) < = Fe(OH),(s).



https://dl.doubtnut.com/l/_wTHFhcpJlKCc
https://dl.doubtnut.com/l/_WefGxicYzMx0
https://dl.doubtnut.com/l/_DhV9Mlvr22EA

| ° Watch Video Solution

2. Write the expressioin for the equilibrium constant for each of the
following reactions?

(i) 2NOCl(g) < = 2NO(g) + Cly(g)

(i) C(s) + COy(g) < 2C0(g)

(iii) I,(s) + 5F5(g) < 2IF;(g)

(iv) FeO(s) + CO(g) & Fe(s) + CO4(g)

(V) NayCOs3(s) + S02(g) +1/20:2(g) < NazySO4(s) + COs(g).

° Watch Video Solution

3. What quantiative information can you obtain from the value of the

equilibrium constant?

° Watch Video Solution



https://dl.doubtnut.com/l/_DhV9Mlvr22EA
https://dl.doubtnut.com/l/_tB39iUNegnSp
https://dl.doubtnut.com/l/_3c24AAMuXNt8

4. Which of the following can behave both as Bronsted acids as well as
Bronsted bases?

H,0, HCO ™, H,SO,, HsPO,, HS~, NH.

° Watch Video Solution

5. Classify the following into acids and bases according to Lewis Concept:

S*~ H',OH ,BFs, Ni*", AICI;, NF;, SnCI,, NH;

° Watch Video Solution

6. An aqueous solution of CuSO, is acidic while that of NaySO, is

neutral. Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_I4vdbpHeyssj
https://dl.doubtnut.com/l/_B8yvMbmcN8dD
https://dl.doubtnut.com/l/_10wSg3cwG45t

7. An aqueous solution of ferric chloride gives a brown precipitate upon

standing . Justify.

° Watch Video Solution

8. How does water help in the dissociation of acids and base?

° Watch Video Solution

9. Water is rather neutral but becomes a strong base when HCI is

dissolved in water . Explain.

° Watch Video Solution

10. (a) Arrange the following Bronsted acids in decreasing acidic strength:

HCI, HBr, HI, CH;COOH, HCO; H,O.


https://dl.doubtnut.com/l/_RDbSj2Zf7BVp
https://dl.doubtnut.com/l/_JUI0RQbeJvRa
https://dl.doubtnut.com/l/_bstoObJmJDod
https://dl.doubtnut.com/l/_ICIb5i6eAQ3O

(b) Arrange the following Bronsted bases in increasing basic strength:

CO%~,NH3580;,C0I~, Br~, NO; .

° Watch Video Solution

11. How will you account for the acidic character of nitrous acid (HNO,)

according to both Arrhenius theory and Bronsted-Lowry theory?

° Watch Video Solution

12. With the help of Lowry-Bronsted concept show that HCIO, is a

stronger acid than HCIO3 when dissolved is water.

° Watch Video Solution

13. How does Lewis theory explain the acidic character of CO5?

° Watch Video Solution



https://dl.doubtnut.com/l/_ICIb5i6eAQ3O
https://dl.doubtnut.com/l/_4194BjiSyKZJ
https://dl.doubtnut.com/l/_k7uRO4CUiO0u
https://dl.doubtnut.com/l/_eSFFHrLE1xlV
https://dl.doubtnut.com/l/_rASnOAWP0v2F

14.Do you agree with the statement that Lewis base is a Bronsted base?

Justify your answer.

° Watch Video Solution

15. Out of the following :
H,PO, ,S0; ,CIO™,Fe**, BCI;, NH,", select
(a) Bronsted and Lowry and (b) Bronsted and Lowry base (C) Lewis acid (d)

Lewis base.

° Watch Video Solution

16. Out of the following pairs point out the stronger Lewis acid and
assigh reason.

2+ 4+
3
(a)BF3 or BH; (b)Sn*" or Sn

° Watch Video Solution



https://dl.doubtnut.com/l/_rASnOAWP0v2F
https://dl.doubtnut.com/l/_BmPrcofmYi7M
https://dl.doubtnut.com/l/_11gqIyBvJpQ0
https://dl.doubtnut.com/l/_i5tJzkEngNR0

17. HCl is a stronger acid then CH3COOH but both have almost same

acidic strength when dissolved in liquid ammonia. Explain.

o Watch Video Solution

18. Arrange the following in order of increasing acid strength:

(a)NH;, CH,, HF, H,O (b)HCOOH, CsH;COOH. CH;COOE

o View Text Solution

19. Find the value of equilibrium constant if the rate constante for the
forward and backward reactions are , 2.38 x 10~% and 8.15 x 104

respetively.

o Watch Video Solution

20. The nature of a solution whether neutral , acidic or basic depends

upon its pH value. The pH of a solution changes when an acid or base


https://dl.doubtnut.com/l/_i5tJzkEngNR0
https://dl.doubtnut.com/l/_JuAIobILemWB
https://dl.doubtnut.com/l/_HyNAewEzNCB4
https://dl.doubtnut.com/l/_gH89nQ3quKFF

added to it . Howerver the pH of the solution is maintained by the
addition of a suitable buffer whether acidic or basic.
(a) Define a buffer solution (b) Give one example each of acidic and basic

buffers. (c) Define pH of a solution .

° Watch Video Solution

21. Match the column-l with column-l|

Column_I Column-II
(¢) Equilibrium (a)AG = + ve
(#1) Spontaneous reaction ())AG =0
(i11) Non-spontaneous reaction (c)AG = — ve

o Watch Video Solution

22. Arrhenius Concept

o Watch Video Solution

23.What is the conjugate acid of NHj?


https://dl.doubtnut.com/l/_gH89nQ3quKFF
https://dl.doubtnut.com/l/_QbzICAYUoIzS
https://dl.doubtnut.com/l/_DFQkvIHcdmnh
https://dl.doubtnut.com/l/_m8vTL9nzpS34

° Watch Video Solution

24. Derive the relation between pK, and pK,,

° Watch Video Solution

25. Calculate pH of 0.01 M HClI solution.

° Watch Video Solution

26. (a) Derive a relationship between Kp and K,
(b) What is a buffer solution?
(C) Define acid according to Lewis concept.

(d) Calculate pH value of 0.01 m HCI.

° Watch Video Solution



https://dl.doubtnut.com/l/_m8vTL9nzpS34
https://dl.doubtnut.com/l/_DlxG8tj4XFVC
https://dl.doubtnut.com/l/_6VipvzQhVP2p
https://dl.doubtnut.com/l/_q0D1DPmVvpOC

K,
1.Prove o = —— ) for
P+ K,

PCls & PCls + Cly
where « is the degree of dissociation at temperature when equilibrium

constant is K.

o Watch Video Solution

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

0.8atm.

o Watch Video Solution

3. 20 % N20Oy4 molecules are dissociated in a sample of gas at 27°C and

760 torr. Calculate the density of the equilibrium mixture.

s l


https://dl.doubtnut.com/l/_EFvSsg8GcQn5
https://dl.doubtnut.com/l/_cTIeEvVCfyXo
https://dl.doubtnut.com/l/_2OfOrJOlHAPN
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4.The degree of dissociation is 0.4 at 400K and 1.0 atm for the gaseous
reaction

PCls & PCl3 + Cls

assuming ideal behaviour of all gases, calculate the density of equilibrium
mixture at 400K and 1.0 atm (relative atomic mass of P is 31.0 and of Cl is

35.5).

° Watch Video Solution

5. 0.16gNN2Hy is dissoolved in H>0 and total volume is made upto
500m L. Calculate the percentage of NaHy that has reacted with H20 in

this solution. K for NoHy = 4.0 X 10~ %M.

o Watch Video Solution



https://dl.doubtnut.com/l/_2OfOrJOlHAPN
https://dl.doubtnut.com/l/_cECkXvw4Ryf1
https://dl.doubtnut.com/l/_LFDVwIqg6oGP

6. A sample of AgCl was treated with 5.00mL of 1.5M NasCOj3 solubility
to give Ag,CO3 . The remaining solution contained 0.0026gofC1I ~ per
litre. Calculate the solubility product of AgCl.

(Kspf or AgyCO5 = 8.2 x 10 '?)

° Watch Video Solution

7.What is the value of k. for the reaction at 1473 K

L(g) & 2I(g)

when one mode of iodic gas is introduced into an evacuated one litre

flask so that only 5% of it gets dissociated ?

° Watch Video Solution

8. Calculate pH at which Mg(OH), begins to precipitate from a solution

containing 0.10MMg*™ ions. (KspofMg(OH)2 =1x 10_11)

° Watch Video Solution



https://dl.doubtnut.com/l/_Lt8Eqxdc3hD1
https://dl.doubtnut.com/l/_pjctX52th7O7
https://dl.doubtnut.com/l/_JU3Qvcz2cJOG

9.The pH of 0.05M aqueous solution of diethyl amine is 12.0 . Caluclate

K.

° Watch Video Solution

10. The solubility product of AgCl in water is1.5 x 1010, calculate its

solubility in 0.01M NaC'I.

° Watch Video Solution

11. What will be the resultant pH, when 200 mL of an aqueous solution of
HCI(pH = 2.0) is mixed with 300 mL of an aqueous solution of

NaOH (pH = 12.0) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ztryRU8kIWqX
https://dl.doubtnut.com/l/_8xAztjtj9Coo
https://dl.doubtnut.com/l/_7Itb8JUyn7Cy

12. (a) Prove that in the aqueous solution of NH,CI concentration of
H;07" ionsis /K, x c.
[HCO; |

(b) Find out the ration of ————— in the aqueous solution of carbonic

[H>COs]
acid whose pHis 7.4. (K, = 4.5 x 107 7)

° Watch Video Solution

value Based questions

1. The nature of a solution whether neutral , acidic or basic depends upon

its pH value. The pH of a solution changes when an acid or base added to
it . Howerver the pH of the solution is maintained by the addition of a
suitable buffer whether acidic or basic.

(i) Define a buffer solution

(ii) Give one example each of acidic and basic buffers.

(iii) What is the value associated with the use of buffer solution in human

beings ?

| o WMl L\ dan C Al ibklmn


https://dl.doubtnut.com/l/_QhbeZBlxQZcZ
https://dl.doubtnut.com/l/_39ygrlNi9dz6
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2. When a certain system is in a state of equilibrium both the forward and
the backward processes proceed at the same speed i.e. it is of dynamic
nature. Le Chatelier's principle helps in controlling the conditions of
temperature, pressure and concentration which govern the system.

(i) State the principle.

(i) The manufacture of ammonia is based on which industrial process.

(iii) What is the condition of temperature for the process ?

(iv) What is the value associated with the optimum temperature for the

process ?

o Watch Video Solution

3. The concept of cmmon ion effect applies to the dissociation of weak
electrolytes. Their dissociation gets further suppressed in the presence of
common ions furnished by a suitable electrolyte. Similarly the solubility of
sparingly soluble salts in water gets suppresessed by the presence of a

common ions. You are provided with an aqueous solution containing


https://dl.doubtnut.com/l/_39ygrlNi9dz6
https://dl.doubtnut.com/l/_RNFI84hnVfcx
https://dl.doubtnut.com/l/_qK5cBhLoMd2c

Cu’" and Zn’" ions.

(i) How are these ions precipitated from the solution

(ii) What is the colour of the precipiate formed ?

(iii) How does dilute HCI help in checking the precipitation of Zn?" ions
in group 11?7

(iv) How does NH,OH help in promoting the precipitation of Zn?" ions

in group IV?'

° Watch Video Solution

Problems for Practice

1. Which of the following systems are at equilibrium ?

(i) Mercury and mercury vapours in a thermometre at room temperature

(ii) Water boiling in an open container

° Watch Video Solution



https://dl.doubtnut.com/l/_qK5cBhLoMd2c
https://dl.doubtnut.com/l/_l86MmUG01r4U

2. What kind of equilibrium is described by Henry's laq ?

° Watch Video Solution

3. Can equilibrium be attained in a reaction between acetic acid and ethyl

alcohol carried in open container ?

° Watch Video Solution

4. What is the effect of catalyst on the equilibrium state in a chemical

reaction ?

° Watch Video Solution

5. under what conditions can equilibrium be achieved between a solid

and its liquid state ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nydcIIpiAjVl
https://dl.doubtnut.com/l/_nItAUhtZT0T4
https://dl.doubtnut.com/l/_FOKy4FN9Gt0K
https://dl.doubtnut.com/l/_BihWl4vOhYwz

6. A process X < Y attains equilibrium at T. Can we increase the amount

of the product on adding catalyst?

o Watch Video Solution

7. Write the relation between K,, and K, for the following reactions :

(1) PCI;(g) < PCI(g) + Ch(g)
(ii) Ny(g) + 3Hs(g) < 2NH;(g)
(iii) 2H,0(g) < 2H,(g) + O2(9)
(iv) Hy(g) + I(g) < 2HI(g)

o Watch Video Solution

8. Write the equilibrium constant (K.) expression for the following
reaction :
(1)Cu’ " (aq) + 2A(s) < Cu(s) + 247 (aq)

(11)4HCI(g) + O2(g) & 2CL(g) + 2H,0(g)


https://dl.doubtnut.com/l/_BihWl4vOhYwz
https://dl.doubtnut.com/l/_jiqzevih46Kz
https://dl.doubtnut.com/l/_mtJgSFKFvp6v
https://dl.doubtnut.com/l/_TvYjNAJ3payX

o Watch Video Solution

9. The value of the equilibrium constant for the reaction :
H (2) (g) +1 (2) (g) hArr 2HI (g)
at720Kis48. Wisthevalueo ftheequilibriumconstantf or thereaction:

1//2 H_(2)(g) + 1//21_(2)(g) hArr HI (g)’

o Watch Video Solution

10. For an equilibrium reaction, the rate constants for the forward and
the backward reaction are 2.38 x 10~ % and 8.15 x 105, respectively.

Calculate the equilibrium constant for the reaction.

o Watch Video Solution

1. Two moles of HI were heated in a sealed tube at 440°C till the
equilibrium was reached. Hl was found to be 22% decomposed.The

equilibrium constant for disssociation is :


https://dl.doubtnut.com/l/_TvYjNAJ3payX
https://dl.doubtnut.com/l/_svmErsFqLMoF
https://dl.doubtnut.com/l/_guLzvTj9JwNv
https://dl.doubtnut.com/l/_SFItU6jAksyC

o Watch Video Solution

12. The initial molar concentration of the reactants A and B were 0.1 M
and 0.2 M respectively in the following reaction

A+ B&2C

When equilibrium was attained the concentration of A in the reaction

mixture was found to be 0.06M . Calculate the equilibrium constant.

o Watch Video Solution

13. the degree of dissociation of PCI; at a certain temperature and
under one atmosphere pressure is 0.2. Calculate the pressure at which it

is half dissociated at the same temperature.

o Watch Video Solution

14. In an experiment starting with 1 mol CyHsOH,1 mol CH3;COOH,

and 1 mol of water, the equilibrium mixture mixture of analysis showa


https://dl.doubtnut.com/l/_SFItU6jAksyC
https://dl.doubtnut.com/l/_aK5Y4MleEgDh
https://dl.doubtnut.com/l/_hV9EZhB0YI6U
https://dl.doubtnut.com/l/_WGdGoxmEgrP9

that 54.3 % of the acid is eaterified. Calculate K.

° Watch Video Solution

15. Under what pressure must an equimolar mixture of PCl3 and Cl, be
placed at 250°C' in order to obtain PCl; at 1 atm?

(K, for dissociation of PCl; = 1.78).

° Watch Video Solution

16. For the reaction,

N(g) + 3Hs(g) < 2NHj(g)

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

What is Kp for the above reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_WGdGoxmEgrP9
https://dl.doubtnut.com/l/_TAHZpWok1DkM
https://dl.doubtnut.com/l/_tuTlYbVQMSgR

17. In the reaction A+ B < C+ D , What will happen to the

equilibrium if concentration of Ais increased ?

° Watch Video Solution

18. The equilibrium constant for a reaction is
2x 1072 at 25°C and 2x 1072 at 50°C. Is the reaction

endothermic or exothermic ?

° Watch Video Solution

19. What will be the effect of increased pressure in the following
equilibrium reactions ?
(i) H_(2)(g) +1_(2) (g) hArr 2HI(g)(ii) Na(g) + 3H>(g) < 2NH;(g)

(1ii) N_(2)O_(4)(g) hArr 2NO (2)(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_X8wKwTvT7o0m
https://dl.doubtnut.com/l/_YybKP2Q8JGa6
https://dl.doubtnut.com/l/_nxfOQ2IkrAPP
https://dl.doubtnut.com/l/_BX0pIzfCpuNq

20. Mention atleast three ways by which the concentration of SO;(g) be
increased in the following reaction in a state of equilibrium :

250,(9) + O2(g) < 2503(g) + heat.

° Watch Video Solution

21. What happens to the solubility to CO, in water if temperature is

increased ?

° Watch Video Solution

22. In a gaseous system A(g) + B(g) < C(g) contained in a one litre
flask, Tmole of an inert gas in pumped. Will there be any effect on the

equilibria ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BX0pIzfCpuNq
https://dl.doubtnut.com/l/_pxiHM6m0o5c3
https://dl.doubtnut.com/l/_Npv58fXw4b8F

23. The dissociation constant for an acid HA is 1.6 x 10 °. Calculate its

H;0™" in concentration in 0.01 M solution .

° Watch Video Solution

24. At 298 K, 0.1 M solution of acetic acid is 1.34 % ionised . What is the

ionisation constant (K,) for the acid ?

° Watch Video Solution

25. Calculate the degree of dissociation and concentration of H;O ™ ions

in 0.01 M solution of formic acid (Kc =21x10"* at 298K)

° Watch Video Solution

26. K, for an acid HA is 4.9 x 10~ 2. Calculate percentage dissocitation

H ™" ion concentration for its 0.1 M aqueous solution.

| e |


https://dl.doubtnut.com/l/_njWcTARfeKns
https://dl.doubtnut.com/l/_uMNgTRRyhL9I
https://dl.doubtnut.com/l/_IuSq323INJqI
https://dl.doubtnut.com/l/_Bz6yVl5huMK3

I & Watch Video Solution

27.Calculate the degree of ionisation and concentration of H30O ™" ions in

a solution of 0.01 M formic acid (K, = 2.1 x 10~ %)

° Watch Video Solution

28. The values of ionisation constants for some pairs of acids and bases
are given which of them is stronger ?

(a) Acetic acid (K, = 1.8 x 10°), boric acid (K, = 5,8 x 10~ ')

(b) Hydrofluoric acid (K, = 6.7 x 10~ *), benzoicacid(K_(a) =63 xx
10°(-5))(¢) Ammoniumhydr ® ide(K_(b) =1.8 XX 10”(-5))

Ma > nsiumhydr ® ide(K (b) =81 xx 10™(-3))’

° Watch Video Solution

29, Give the conjugate bases of (i)

H,0(ii)NHO;(iii) NH, (Iv)HCO3 ™.


https://dl.doubtnut.com/l/_Bz6yVl5huMK3
https://dl.doubtnut.com/l/_AVfDZ29x5hzT
https://dl.doubtnut.com/l/_ypReCPFP4oH9
https://dl.doubtnut.com/l/_uzfKJscz1w2w

° Watch Video Solution

30. Which is the stronger base in the following

CI~,NO; ,CH3;CO0~ SO} ions?

° Watch Video Solution

31. Which concept can explain the acitic character of CO, ?

° Watch Video Solution

32. AIC1; is the an acid according to which concept ?

° Watch Video Solution

33. Name a species which can act both as conjugate acid and conjugate

base.



https://dl.doubtnut.com/l/_uzfKJscz1w2w
https://dl.doubtnut.com/l/_4vmnYcWtp3v2
https://dl.doubtnut.com/l/_NrK7G7TO5gKy
https://dl.doubtnut.com/l/_2tYhoVvLYykD
https://dl.doubtnut.com/l/_PP4rWqGgUKrl

| ° Watch Video Solution

34. Give the formulae of the conjugate acids of the following : ,

(i) NHy(ii) HS ~ (i13) HSO, (iv) H>0

° Watch Video Solution

35. The hydronium ion concentration of a solution is 1.3 x 10~ °M. Find

out its pH value. Predict the nature of the solution.

° Watch Video Solution

36. Caculate the pH of 0.001 N H550, solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_PP4rWqGgUKrl
https://dl.doubtnut.com/l/_wBlY42P3RORG
https://dl.doubtnut.com/l/_Bf5btbp3QQye
https://dl.doubtnut.com/l/_GNO7ENW5N6oG

37. 40 g of NaOH are dissolved per litre of the solution at 298 K .

Calculate the pH of the solution.

° Watch Video Solution

38. How much KOH must be dissolved in one litre of solution to get a pH

of 12 at 25° C?

° Watch Video Solution

39. The pH of 01 M solution of an organic acid is 4.0. Calculate its

dissociation constant.

° Watch Video Solution

40.The value of k,, is 9.55 x 10~ '* at a certain temperature . Calculate

the pH of water at this temperature .

| e |


https://dl.doubtnut.com/l/_xKIfskoUl5T7
https://dl.doubtnut.com/l/_App5hQALb1dB
https://dl.doubtnut.com/l/_DZMvdl68wPnc
https://dl.doubtnut.com/l/_WLhadZtNfBke

I & Watch Video Solution

41.The pH of 0.05M aqueous solution of diethyl amine is 12.0 . Caluclate

K.

° Watch Video Solution

42. What is the hydrogen ion concentration of a solution with pH value

567

° Watch Video Solution

43. How many moles of Ca(OH), must be dissolved to produce 250 mL

of an aqueous solution of pH 10.65, assuming completer dissociation ?

° Watch Video Solution



https://dl.doubtnut.com/l/_WLhadZtNfBke
https://dl.doubtnut.com/l/_yVQN9xWlj7Ix
https://dl.doubtnut.com/l/_CDQP388HosiQ
https://dl.doubtnut.com/l/_QsG7KrzEfWNj

44. The pH of 0.01 M hydrocyanic acid (HCH) is 52 .What is the

dissociation constant for the acid ?

° Watch Video Solution

45, Calculate the pH value of 0.0001 M HNOs

° Watch Video Solution

46. Calculate the degree of hydrolysis of 0.01 M solution of ammonium

chloride if its pH is 5.28.

° Watch Video Solution

47. Determine the hydrolysis constantand degree of hydrolysis of 0.01 M
solution of ammonium acetate , given that

K,=1752x10"° K, =174 x 107°

| e |


https://dl.doubtnut.com/l/_cVJY0eYqz5Sj
https://dl.doubtnut.com/l/_fM8g9ApXHbKn
https://dl.doubtnut.com/l/_fVETOJtm8sY7
https://dl.doubtnut.com/l/_rMc7pf9Bl4lP

I & Watch Video Solution

48. Calculate the degree of hydrolysis of 0.04 M solution of

NH,CI of pH = 5.28

° Watch Video Solution

49. Calculate the degree of hydrolysis and hydrolysis constant of 0.01 M

solution of NH,CI. Given K,, =1 x 10 4, K, = 1.75 x 10~°

° Watch Video Solution

50. The solubilty of barium sulphate at 298 K is 1.1 x 10 °mol L.
Calculate the solubilty product of barium sulphate at the same

temerature.

° Watch Video Solution



https://dl.doubtnut.com/l/_rMc7pf9Bl4lP
https://dl.doubtnut.com/l/_BQ0rT63qkPGy
https://dl.doubtnut.com/l/_r7YbNn0OyGTt
https://dl.doubtnut.com/l/_oIKD7kIutQQZ
https://dl.doubtnut.com/l/_n8c3qUwysmQR

51. The solubility of Mg(OH), is 8.352 x 10 *gL ' at 298 K. Calculate

the K, of Mg(OH), at this temerature.

° Watch Video Solution

52. How many moles of AgB'r'(Kw =5 X 10_13) will dissolve in a 0.01 M

NaBr solution ? (NaBr is completely ionised in solution)

° Watch Video Solution

53. Calculate the concentration of Mg®" ions and OH ~ ions in a
saturated soluton of Mg(OH),The solubility product of

Mg(OH), is 9.0 x 10~ '

° Watch Video Solution

54. Calculate the solubility of PbCI, in grams /lite if the solubility

product of



https://dl.doubtnut.com/l/_n8c3qUwysmQR
https://dl.doubtnut.com/l/_J8mZU8Gf5YEd
https://dl.doubtnut.com/l/_Pe0wSwAv1sIr
https://dl.doubtnut.com/l/_QuX6IxpVqsxN

| ° Watch Video Solution

55. Predict whether a precipitate will be formed or not on mixing 20 mL of
0001 M NaCl with 80 mL of 001 M AgNOs; solution

(K,

s for AgCI =15x10"")

° Watch Video Solution

56. Equal volumes of 0.02 M NasSO, solution and 0.02 M BaCl,
solution are mixed together . Predict whether a precipitate will get

formed or not. K, value of BaSOy is 1.5 x 107°

° Watch Video Solution

57. 50 mL of 0.01 M solution of Ca(NOs), is added to 150 mL of 0.08 M
solution of (NHy),S0,. Predict Whether CaSO, will be precipitated or

not. Ky, of CaSO, = 4 x 10°°

| o Wikl \ 2 dan C Al ikl n


https://dl.doubtnut.com/l/_QuX6IxpVqsxN
https://dl.doubtnut.com/l/_2xwuqdbmLvN7
https://dl.doubtnut.com/l/_33ZA7y0ZL2gA
https://dl.doubtnut.com/l/_sjibVeK1TFsx
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1. A liquid is in equilibrium with its vapour in a sealed container at a fixed

temperature. The volume of the container is suddenly increased.

a. what is the initial effect of the change on vapour pressure?

b. How do rates of evaporation and condensation change initially?

c. What happens when equilibrium is restored finally and what will be the

final vapour pressure?

° Watch Video Solution

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

[SO,] = 0.60M, [O5] = 0.82M and [SO;] = 1.90M?

250, (g) + O2(g) < 2505(9)

. l


https://dl.doubtnut.com/l/_sjibVeK1TFsx
https://dl.doubtnut.com/l/_WmBMqWeqC3dQ
https://dl.doubtnut.com/l/_tuRVObpeCtA2

| ¥ vvatch vidaeo sSolution J

3. At a certain temperature and a total pressure of 10° Pa, iodine vapour
contains 40 % by volume of ITatoms, Calculate K, for the equilibrium.

Lg) = 2Iy)

g

o Watch Video Solution

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

a.2NOCl(g) < 2NO(g) + Cly(g)

b.2Cu(NO;3),(s) < 2CuO(s) +4NO,(g) + O2(9)

c. CH3COOCyH5(aq) + HyO(1) & CH3COOH (aq) + CoHsOH (aq)
d. Fe*" (ag) + 30H ® (aq) < Fe(OH),4(s)

e. .[2(5) + 5F2 = 2IF5

o Watch Video Solution



https://dl.doubtnut.com/l/_tuRVObpeCtA2
https://dl.doubtnut.com/l/_0rZuO0kCgcHD
https://dl.doubtnut.com/l/_b5Qhntzwl6Lz

5. Find out the value of K, for each of the following equilibrium from the
value of K
a.2NOCI(g) < 2NO(g) + Cly(g), K, = 1.8 x 10~ % at 500K

b. CaCOs(s) & CaO(s) + COy(g), K, = 167 at 1073K

° Watch Video Solution

6. For the following equilibrium, K. = 6.3 X 10'at1000K
NO(g) + Os3(g) < NO,(g) + O2(9)
Both the forward and reverse reactions in the equilibrium are elementary

bimolecular reactions. What is K, for the reverse reaction?

° Watch Video Solution

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

equilibrium constant expression?

° Watch Video Solution



https://dl.doubtnut.com/l/_JC0NluXSohQH
https://dl.doubtnut.com/l/_LpB7VALnz4NH
https://dl.doubtnut.com/l/_dJCWdMhS7KFp

8. Reaction between nitrogen and oxygen takes place as following:

2Ny (4) + Oz & 2N,0 ()

If a mixture of 0.482moleN; and 0.933mole of O, is placed in a reaction
vessel of volume 10litre and allowed to form N,O at a temperature for
which K, = 2.0 x 10 3"litremol ~!. Determine the composition of

equilibrium mixture.

o Watch Video Solution

9. Nitric oxide reacts with bromine and gives nitrosyl-bromide as per
reaction given below:

2NO (4) + Bry(g) < 2NOBr ).

When 0.087mole of NO and 0.0437mole of Bry, are mixed in a closed
container at constant temperature, 0.0518mole of NOBr is obtained at

equilibrium. Calculate equilibrium amount of nitric oxide and bromine.

o Watch Video Solution



https://dl.doubtnut.com/l/_Sk42PdDxnbdg
https://dl.doubtnut.com/l/_wiKlPO8GLJXX

10. At 450K, K, = 2.0 x 1010/ bar for the given reaction at equilibrium.
250,(g) + 02(g) < 250s(9)

What is K, at this temperature?

o Watch Video Solution

1. A sample of HI(g) is placed in flask at a pressure of 0.2atm. At
equilibrium. The partial pressure of HI(g) is 0.04atm. What is K, for the
given equilibrium?

2HI(g) < Hs(g) + L(g)

o Watch Video Solution

12. A mixture of 1.57mol of N;, 1.92mol of Hy and 8.13mol of NHj is
introduced into a 20L reaction vessel at 500K. At this temperature, the
equilibrium constant K, for the reaction Ny(g) + 3H(g) < 2NHj3(g) is
1.7 x 10%. Is the reaction mixture at equilibrium? If not, what is the

direction of the net reaction?


https://dl.doubtnut.com/l/_9V87MFypRAf6
https://dl.doubtnut.com/l/_b4b5YbYQkLKw
https://dl.doubtnut.com/l/_K1VUWO5rX6Pe

° Watch Video Solution

13. The equilibrium constant expression for a gas reaction is :

[NH;3][0,]°
[NOJ*[H,0]°

Write the balanced chemical equation corresponding to this expression.

o Watch Video Solution

14. One mole of H,0O and one mole of CO are taken in a 10litre vessel
and heated to 725K. At equilibrium, 40percent of water (by mass) reacts
with carbon monoxide according to the equation,

Hy0(g) +CO(g) & Hy(g) + COyy)

Calculate the equilibrium constant for the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_K1VUWO5rX6Pe
https://dl.doubtnut.com/l/_reS0J1hchYiU
https://dl.doubtnut.com/l/_Vg4xDCKreKii

15. At 700K  equilibrium  constant for the  reaction,
Hy(g) + Iy & 2HI(y)

is 54.8. If 0.5mollitre ' of HI 4y is present at equilibrium at 700K, what
are the concentrations of Hy(,) and Iy(4), assuming that we initially

started with HI ) and allowed it to reach equilibrium at 700K.

o Watch Video Solution

16. What is the equilibrium concentration of each of the substance in the
equilibrium when the initial concentration of IC'l was 0.78 M?

2ICl(g9) & L(g) + Cly(g), K. = 0.14

o Watch Video Solution

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

pressure and allowed to come to equilibrium?

CyHg(g) < CyHy(g) + Hy(g)


https://dl.doubtnut.com/l/_SshNK60tmHnn
https://dl.doubtnut.com/l/_1XzpaL56GGh6
https://dl.doubtnut.com/l/_Y5iu5wQwftwY

o Watch Video Solution

18. The ester , ethyl acetate is formed by the reaction of ethanol and
acetic acid and the equilibrium is represented as :

CH3;COOH(l) + CyH5;0OH(l) < CH3COOC,Hs(1l) + Hy,0O(1)

(i) Write the concentration ratio (concentration quotient) Q for this
reaction. Note that water is not in excess and is not a solvent in this
reaction.

(ii) At 293 K, if one starts with 1.000 mol of acetic acid 0.180 mol of
ethanol, there is 0.171 mol of ethyl acetate in the final equilibrium mixture
. Calculate the equilibrium constant.

(iii) Starting with 0.50 mol of ethanol and 1.000 mol of acetic acid and
maintaining it at 293 K, 0.214 mol of ethyl acetate is found after some

time. Has equilibrium been reached?

o Watch Video Solution



https://dl.doubtnut.com/l/_Y5iu5wQwftwY
https://dl.doubtnut.com/l/_kMkU7BWT615J

19. A sample of pure PCl5 was introduced into an evacuted vessel at
473K. After equilibrium was attained,concentration of PCl5 was found
to be 0.5 x 10 'mollitre 1. If value of K, is 8.3 x 10 *mollitre *.

What are the concentrations of PCl3 and Cl, at equilibrium ?

o Watch Video Solution

20. One of the reaction that takes plece in producing steel from iron ore
is the reduction of iron(ll) oxide by carbon monoxide to give iron metal
and CO,.

FeO(s) + CO(g) < Fe(s) + CO5(g), K, = 0.265 atm at 1050K

What are the equilibrium partial pressure of CO and CO, at 1050K if

the partical pressure are: pcp = 1.4atm and pcp, = 0.80atm?

o Watch Video Solution

21. Equilibrium constant, K, for the reaction,

Ny (g) +3Hy(4) & 2NHj(y),


https://dl.doubtnut.com/l/_Q3vegRrF7OuF
https://dl.doubtnut.com/l/_JEWZudLupxZl
https://dl.doubtnut.com/l/_obWPtDr71Yru

at 500K is 0.061litre>mole 2. At a particular time, the analysis shows
that composition of the reaction mixture is 3.00mollitre Ny,
2.00mollitre_1H2, and O.500mollitre_1NH3. Is the reaction at
equilibrium? If not, in which direction does the reaction tend to proceed

to reach equilibrium?

o Watch Video Solution

22. Bromine monochloride, (BrCl) decomposes into bromine and
chlorine and reaches the equilibrium.

2BrCl(4) < Bryy) + Cly(y)

For which K. = 32 at 500K. If initially pure BrCl is present at a
concentration of 3.30 x 10_3mollitre_1, what is its molar concentration

in the mixture at equilibrium?

o Watch Video Solution

23. At 1127K and latm pressure, a gaseous mixture of CO and COj in

equilibrium with solid carbon has 90.55 % C'O by mass:


https://dl.doubtnut.com/l/_obWPtDr71Yru
https://dl.doubtnut.com/l/_71TVjdJxVl9M
https://dl.doubtnut.com/l/_wjPgo0LTBZhd

C(s) + 002(9) & 200(9)

Calculate K, for the reaction at the above temperature.

o Watch Video Solution

24. Calculate (a) AG® and (b) the equilibrium constant for the formation
of NO, from NO and O, at 298 K
NO(g) +1/205(g) < NO(g) where

A;G®(NO,) = 52.0kJ /mol, A;G® (NO) = 87.0kJ /mol, A;G®(0,) =

o Watch Video Solution

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

a. PCls(g) < PCl3(g) + Cly(g)

b.CaO(s) + CO5(g) < CaCOs(s)

c.3Fe(s) + 4H,0(g) < Fe304(s) + 4H,(g)

. l


https://dl.doubtnut.com/l/_wjPgo0LTBZhd
https://dl.doubtnut.com/l/_DGak61GDaNR8
https://dl.doubtnut.com/l/_29I4e0dQ6qdJ
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26. which of the following reactions will get affected by increase in
pressure ? Also mention whether the change will cause the reaction to go
the right or left direction.

(i) CHy(g) + 25)2(9) < CS2(g) + 2HS(g)

(i) COs(g) + C(s) & 2C0(g)

(iii) ANH3(g) + 505(g) < 4NO(g) + 6H,0(9g)

(iv) C2Hy(g) + Ha(g) < CaHg(g)

(v) COCL(g) & CO(g) + CI,(g)

(vi) CaCO3(g) & CaO(s) + CO5(g)

o Watch Video Solution

27. The equilibrium constant for the following reaction is 1.6 x 10° at
1024K

Hy(g) + Bra(g) < 2HBr(g)

find the equilibrium pressure of all gases if 10.0 bar of HBr is introduced

into a sealed container at 1024 K.


https://dl.doubtnut.com/l/_29I4e0dQ6qdJ
https://dl.doubtnut.com/l/_9ecZjFiJoHIy
https://dl.doubtnut.com/l/_Hmfrgm8yaBx4

° Watch Video Solution

28. Dihydrogen gas is obtained from natural gas by partial oxidation with
steam as per following endothermic reaction:

CHy(g) + H20(g) < CO(g) + 3H>(g)

a. Write an expression for K (p) for the above reaction.

b. How will the value of K (p) and composition of equilibrium mixture be
affected by

i. Increasing the pressure

ii. Increasing the temperature

iii. Using a catalyst?

° Watch Video Solution

29. Decribe the effect of:
a. Addition of H,
b. Addition of CH;0H

c. Removal of CO


https://dl.doubtnut.com/l/_Hmfrgm8yaBx4
https://dl.doubtnut.com/l/_cNRpFikTs0HL
https://dl.doubtnut.com/l/_Psbu3CBTckre

d. Removal of CH3;0H
on the equilibrium of the reaction:

2H,(g) + CO(g) & CH30H(g)

o Watch Video Solution

30. At 473K, equilibrium constant K. for decomposition of phosphorus
pentachloride, PCl5 is 8.3 x 10 3. If decomposition is depicted as,
PCls(g) < PCly(g) + Cly(g)AH® = 124.0kJmol ~*

a. Write an expression for K, for the reaction.

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

c. What would be the effect on K, if

i. More PClj5 is added

ii. Pressure is increased

iii. The temperature is increased?

o Watch Video Solution



https://dl.doubtnut.com/l/_Psbu3CBTckre
https://dl.doubtnut.com/l/_IKyA4dGAX3Mf
https://dl.doubtnut.com/l/_HZmLcktuEyMO

31. Dihydrogen gas used in Haber's process is produced by reacting
methane from natural gas with high temperature steam. The first stage
of the two 2 stage reaction involves the formation of CO and Hs. In
second stage, CO formed in first stage is reacted with more steam in
water gas shift reaction,

CO(g) + H0(g) < CO1(g) + Ha(9)

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

pressure of Hj at equilibrium? K, = 0.1 at 400°C.

o Watch Video Solution

32. Predict which of the following reactions will have appreciable
concentration of rectants and products:

a.Cly(g) < 2Cl(g), K, = 5 x 10~ %

b. Cly(g) + 2NO(g) < 2NOCI(g), K, = 3.7 x 10°

o Watch Video Solution



https://dl.doubtnut.com/l/_HZmLcktuEyMO
https://dl.doubtnut.com/l/_MSpkhdnge500

33. The value of K, for the reaction 30,(g) < 205(g) is 2.0 x 10~°° at
25° C. If the equilibrium concentration of O, in air at 25°C'is 1.6 x 102

, what is the concentration of O3?

o Watch Video Solution

34. The reaction, CO(g) + 3H5(g9) & CHy(g) + HyO(g) is at
equilibrium at 1300K in a 1L flask. It also contains 0.30mol of
CO, 0.10mol of Hy and 0.02 mol of H,O and an unknown amount of
CHj, in the flask. Determine the concentration of CH, in the mixture. The

equilibrium constant K, for the reaction at the given temperature us

3.90.

o Watch Video Solution

35. What is meant by the conjugate acid-base pair? Find the conjugate

acid / base for the following species:

]
HNO,,CN®, HCIO4, F®,0H,CO2™,and S*~


https://dl.doubtnut.com/l/_ulPLG8mvV15n
https://dl.doubtnut.com/l/_hq9ZPDEtIiDs
https://dl.doubtnut.com/l/_QvZiZI29G1Tc

° Watch Video Solution

36. Which of the followings are Lewis acids: H,O, BF;, H® and NH,?

° Watch Video Solution

37. What will be the conjugate bases for the Bronsted acids ? HF,

HQSO4 and HzCOg?

° Watch Video Solution

38. Wirte the conjugate acids for the following Brdddotosted bases:

Q)]
a. NHy b. NHs c. HCOO®

° Watch Video Solution



https://dl.doubtnut.com/l/_QvZiZI29G1Tc
https://dl.doubtnut.com/l/_6JsG07pKDf35
https://dl.doubtnut.com/l/_ooj2FOmMvQ4q
https://dl.doubtnut.com/l/_CzsjM5ljClEG

39. The species: H50, HC’O:?,HSOE) and NH; can act both as
Bronsted acids and bases. For each case give the corresponding

conjugate acid and base.

° Watch Video Solution

40. Classify the following species into Lewis acid and Lewis base and show

how these act as such.

€]
a.OHb.F® c. H® d. BCLs

° Watch Video Solution

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

3.8 x 10" 3M. What is its pH?

° Watch Video Solution



https://dl.doubtnut.com/l/_GhTKs7wAdFPh
https://dl.doubtnut.com/l/_UtB6epf41yhR
https://dl.doubtnut.com/l/_yxhMTsIJFIah

42.The pH of a sample of vinegar is 3.76, Calculate the concentration of

hydrogen ion in it.

° Watch Video Solution

43. The ionization constant of HF, HCOOH and HCN at 298K are
6.8x 10 1.8 x 10 * and 4.8 x 1077 respectively. Calculate the

ionization constant of the corresponding conjugate base.

° Watch Video Solution

44, The ionization constant of phenol is 1.0 x 10~ °. What is the
concentration of phenolate ion in 0.05M solution of phenol? What will
be its degree of ionization if the solution is also 0.01M in sodium

phenolate?

° Watch Video Solution



https://dl.doubtnut.com/l/_ws9lwsZNLpsz
https://dl.doubtnut.com/l/_69erfzUxgtJL
https://dl.doubtnut.com/l/_GCD6R1iLNjIO
https://dl.doubtnut.com/l/_mjjNrmmslm77

45, The first ionization constant of H,S is 9.1 x 10~ 8. Calculate the
concentration of HS® jon in its 0.1M solution. How will this
concentration be affected if the solution is 0.1M in HCI also? If the
second dissociation constant if H,S is 1.2 x 10~ '3, calculate the

concentration of 2~ under both conditions.

o Watch Video Solution

46. The ionization constant of acetic acid 1.74 x 10~ °. Calculate the
degree of dissociation of acetic acid in its 0.05M solution. Calculate the

concentration of acetate ion in the solution and its pH.

o Watch Video Solution

47.1t has been found that the pH of a 0.01M solution of an organic acid
is 4.15. Calculate the concentration of the anion, the ionization constant

of the acid and its pK,,.

o Watch Video Solution



https://dl.doubtnut.com/l/_mjjNrmmslm77
https://dl.doubtnut.com/l/_ENTe70sE4nTt
https://dl.doubtnut.com/l/_6ykLMRPPnV7q

48. Assuming complete dissociation, calculate the pH of the following
solutions,
a.0.003MHCI,b. 0.006MNaOH,

c.0.002MHBr,d. 0.002MKOH

o Watch Video Solution

49. Calculate the pH of the following solutions:

a.2g of TIOH dissolved in water to give 2 litre of solution.
b.0.3g of Ca(OH), dissolved in water to give 500m L of solution.
. 0.3g of NaOH dissolved in water to give 200m L of solution.

d.1mL of 13.6 M HCl is duluted with water to give 1 litre of solution.

o Watch Video Solution

50. The degree of ionisation of a 0.1M bromoacetic acid solution is 0.13.

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


https://dl.doubtnut.com/l/_6ykLMRPPnV7q
https://dl.doubtnut.com/l/_0VwzxL4hclIc
https://dl.doubtnut.com/l/_WI58lYVS36sX
https://dl.doubtnut.com/l/_n522xmVdfKm6

° Watch Video Solution

51. The pH of 0.005M codenine (C13H NO3) solution is 9.95. Calculate

its ionisation constant and pKj.

° Watch Video Solution

52. What is the pH of 0.001M aniline solution? The ionization constant
of aniline 4.27 x 10!, Calculate the degree of ionization of aniline in
the solution. Also calculate the ionization constant of the conjugate acid

of aniline.

° Watch Video Solution

53. Calculate the degree of ionisation of 0.05M acetic acid if its pK, value
is 4.74. How is the degree of dissociation affected when its solution also

contains

a.0.01M,b.0.1M in HCI?


https://dl.doubtnut.com/l/_n522xmVdfKm6
https://dl.doubtnut.com/l/_1PntAi5YwlHD
https://dl.doubtnut.com/l/_eOfaD9Lkc0BN
https://dl.doubtnut.com/l/_Rle5RAHeZurf

° Watch Video Solution

54.The ionisation constant of dimethylamine is 5.4 x 10~ *. Calculate its
degree of ionization in its 0.02M solution. What percentage of

dimethylamine is ionized if the solution is also 0.1M in NaOH?

° Watch Video Solution

55. Calculate the hydrogen ion concentration in the following biological
fluids whose pH are given below:

a. Human muscle-fluid, 6.83

b. Human stomach fluid, 1.2

¢. Human blood, 7.38

d. Human saliva, 6.4.

° Watch Video Solution



https://dl.doubtnut.com/l/_Rle5RAHeZurf
https://dl.doubtnut.com/l/_QZ4Oy0pK1d2s
https://dl.doubtnut.com/l/_2QjLx5NyVDTZ

56. The pH of milk, black coffee, 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

57.1f 0.561g of (KOH) is dissolved in water to give. 200m L of solution at
298K. Calculate the concentration of potassium, hydrogen and hydroxyl

ions. What is its pH?

° Watch Video Solution

58. The solubility of Sr(OH), at 298K is 19.23gL™ ' of solution.
Calculate the concentrations cf strontium and hydroxyl ions and the pH

of the solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_5V4JBoG7St4y
https://dl.doubtnut.com/l/_aAcjB4k67hkx
https://dl.doubtnut.com/l/_J7rBuGIPx27c
https://dl.doubtnut.com/l/_Z8J5UQgk7xIt

59. The ionization constant of propionic acid is 1.32 x 10~ °. Calculate
the degree of ionization of the acid in its 0.05M solution and also its pH.

What will be its degree of ionization in the solution of 0.01NHCI ?

° Watch Video Solution

60. The pH of 0.1M solution of cyanic acid (HCNO) is 2.34. Calculate
the ionization constant of the acid and its degree of ionisation in the

solution.

° Watch Video Solution

61. The ionization constant of nitrous acid is 4.5 x 10~ %. Calculate the

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

° Watch Video Solution



https://dl.doubtnut.com/l/_Z8J5UQgk7xIt
https://dl.doubtnut.com/l/_hESJi2Pu5Mc6
https://dl.doubtnut.com/l/_mdyCPpgoXcMz

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

Calculate the ionization constant of pyridine.

° Watch Video Solution

63. Predict if the solution of the following salts are neutral, acidic or
basic:

NaCI, KBr, NaCN, NH;NO3;, NaNO, and KF

° Watch Video Solution

64. The ionization constant of chloroacetic acid is 1.35 x 10~ 2. What will

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

° Watch Video Solution



https://dl.doubtnut.com/l/_pQuOZwCueuje
https://dl.doubtnut.com/l/_9WzXp5CqCGAb
https://dl.doubtnut.com/l/_L4cGxOgjZ896

65. lonic product of water at 310K is 2.7 x 1014, What is the pH of

netural water at this temperature?

o Watch Video Solution

66. Calculate the pH of the resultant mixture:
a.10mL of 0.2MCa(OH), + 25mL of 0.1MHCI
b.10mL of 0.01MH,S04 + 10mL of 0.01MCa(OH),.

c. 10mL of 0.1M H,S0, + 10mL of 0.LMKOH.

o Watch Video Solution

67. Determine the solubilities of silver chromate, barium chromate, ferric
hydroxide, lead chloride and mercurous iodide at 298 K form their
solubility product constants given below. Determine also the molarities of
individual ions.

Ksp(4gy0r0,) = 1.1 x 10712,

Ksp (Bacroy) = 1.2 x 1071,


https://dl.doubtnut.com/l/_0cd1vpAEaN4K
https://dl.doubtnut.com/l/_URHqLMOZJhwF
https://dl.doubtnut.com/l/_QnB0z6Kak7MK

Kspire(om),] = 1.0 x 107,

KSP(PbCIg) = 1.6 x ].0_5,

Ksp (Hgr,) = 4.5 x 107%.

° Watch Video Solution

68. The solubility product constant of Ag,CrO, and AgBr are
1.1 x 107! and 5.0 x 107 '® respectively. Calculate the ratio of the

molarities of their saturated solutions.

° Watch Video Solution

69. Equal volumes of 0.002 M solution of sodium iodate and cupric
chlorate are mixed togather. Will it lead to precipitation of copper
iodate?

(for cupric iodateK = 7.4 x 10_8).

° Watch Video Solution



https://dl.doubtnut.com/l/_QnB0z6Kak7MK
https://dl.doubtnut.com/l/_gO28nC0EB9rp
https://dl.doubtnut.com/l/_e5EuZcHcNhRd
https://dl.doubtnut.com/l/_4tPmr3DPvpDk

70. The ionisation constant of benzoic acid (PhCOOH) is 6.46 x 10~°
and K, for silver benzoate is 2.5 x 10 3. How many times is silver
benzoate more soluble in a buffer of pH3.19 compared to its solubility is

pure water?

o Watch Video Solution

71. What is the maximum concentration of equimolar solutions of ferrous
sulphate and sodium sulphide so that when mixed in equal volumes,
there is no precipitation of iron sulphide? (For iron sulphide,

K,, = 6.3 x 107 %),

o Watch Video Solution

72. What is the minimum volume of water required to dissolve 1.0g of
calcium sulphate at 298 K?

(For calcium sulphate , Ki59.1 x 10_6).

o Watch Video Solution



https://dl.doubtnut.com/l/_4tPmr3DPvpDk
https://dl.doubtnut.com/l/_K9ZtePZjuJ7R
https://dl.doubtnut.com/l/_x4MS8phzD2hz

73. The concentration of suphide ion in 0.1M HC! solution saturated
with hydrogen sulphide is 1.0 x 10~ M. If 10mL of this is added to
5mL of 0.04M solution of the following: FeSO4, MnCly, ZnCl, and

CdCl,. In which of these solutions precipitation will take place?

o Watch Video Solution

74. We know that the relationship between K, and K, is
Ky = Kc(RT)Ang
What would be the value of A™ for the reaction
NH,CI,) & NH;(g) + HCI(g)

Al

B.0.5

C.15

D. 2


https://dl.doubtnut.com/l/_x4MS8phzD2hz
https://dl.doubtnut.com/l/_TLFbv2y8Pk4h
https://dl.doubtnut.com/l/_Gbv1Yfs7Na4g

° Watch Video Solution

75. For the reaction Hy(g) + I>(g) < 2HI(g), the standard free energy
is AG® > 0. the equilibrium constant (k) would be.

AK=0

B.K >1

Ck=1

D.k<1

° Watch Video Solution

76. Which of the following is not a general characteristic of equilibrium

involving physical processes ?

A. Equilibrium is possible only in a closed system at a given

temperature.


https://dl.doubtnut.com/l/_Gbv1Yfs7Na4g
https://dl.doubtnut.com/l/_xjQRNbRu7l7N
https://dl.doubtnut.com/l/_imjkoPSsQDEB

B. All measurable properties of the system remain constant.

C. All the physical processes stop at equilibrium .

D.The opposing processes occur at the same rate and there is

dynamic but stable condition.

° Watch Video Solution

77. PCIy, PC1I5 and C1, are in equilibrium at 500 K in a closed container
and their concentration are
0.8 >10"° molL™ ' and 1.2 x 10 *molL~' and 1.2 x 10 *molL '
respectively. The value of K, for the reaction

PCIs(g) < PCI3(g) + CIy(g) will be

A. 1.8 x 10°molL 1
B.1.8 x 103

C.1.8 x 10 *>molL !


https://dl.doubtnut.com/l/_imjkoPSsQDEB
https://dl.doubtnut.com/l/_klGNM2KqrkRl

D.0.55 x 10*

o Watch Video Solution

78. Which of the following statements is incorrect?

A. In equilibrium mixture of ice and water kept in perfectly insulated

flask mass of ice and water do not change with time.

B. the intensity of red colur increases when oxalic acid is added to a

solution containing iron (Ill) nitrate and potassium thiocyanate.

C.On addition of catalyst. The equilibrium constant value is not

affected.

D. equilibrim constant for a reaction with negative A H value dcreases

as the temperature increases.

° Watch Video Solution



https://dl.doubtnut.com/l/_klGNM2KqrkRl
https://dl.doubtnut.com/l/_YwF1sDezGzOP

79. When hydrochloric aicd is addded to cobalt and nitrate solution at
room temperautre, the following reaction takes place and the reaction
mixture becomes blue. On cooling the mixture it becomes pink. On the

basis of this information mark the corect ansewer.

(Co(H,0),]”" (ag) + 4CI~ & CoCI*™ (aq) + 6H,0(l)

pink blue

A.AH > 0 for the reaction

B. AH < 0 for the reaction

C. AH = 0O for the reaction

D.The sign of AH cannot be predicted on the basis of this

information

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YwF1sDezGzOP
https://dl.doubtnut.com/l/_5KvYuDSeRFEY

80. The Ph OF NEUTRAL WATER AT 25°C is 7.0. As the temperature
increases, ionisation of water increases, however the concentration of
H™" ions nad OH ~ ions equal. What will be the ph of puire water at
60°C?

A.Equal to 7.0

B. Greater than 7.0

C. Less than 7.0

D. Equal to zero

Answer: C

o Watch Video Solution

81. The ionisation cosntabnt of an acid, K, is the meaure of strength of
an acid. The K, values of acetic acid, hypochlorous acid and formic acid

are 1.74 x 107°,3.0 x 10~ % and 1.8 x 10~ * respectively. Which of the


https://dl.doubtnut.com/l/_jT86o0ZV2saf
https://dl.doubtnut.com/l/_N6rRXtiag6ri

following orders of ph of 0.1 mol dm 3 solutions of these acids is
correct ?

A. acetic acid gt hypochlorous acid gt formic acid

B. hypochlorous acid gt acetic acid gt formic acid

C. formic gt hypochlorous acid gt acetic acid

D. formic acid gt acetic acid gt hypochlorous acid

Answer: B

o Watch Video Solution

82. K,i,Kppand K,3 are the respective ionisation constants for the
following reactions.

H,S< H" +HS  HS < H'S™?

H,S < 2H*' + 8%~

The correct relationship between K,;,K sand K3 is

A K3 = Kg X Ko


https://dl.doubtnut.com/l/_N6rRXtiag6ri
https://dl.doubtnut.com/l/_hq2TKYeG7P62

B. Ka3 = Kal + Ka,2
C Ka3 = Kal - Ka2

D. Ka3 - Kal /Ka2

Answer: A

° Watch Video Solution

83. Acidity of BF; can be explained on ths basis of which of the follwoing

concepts?

A. Arrhenius concept

B. Bronsted Lowry concept

C. Lewis concept

D. Bronsted Lowry as well as Lewis concept.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hq2TKYeG7P62
https://dl.doubtnut.com/l/_yEpRkIfxbcwn

84. Which of the following will produce a buffer sollution when mixed in
equal volumes ?

A.0.1 moldm *NH,OH and 0.1 moldm *HCI

B.0.05 moldm 3NH,OH and 0.1 moldm 3HCI

C.0.1 moldm 3NH,OH and 0.05 moldm *HCI

D.0.1 moldm 3CH3;COONA and 0.1 moldm 3*CH;COOH

Answer: D

° Watch Video Solution

85. In which of the following solvents silver chloride easily soluble ?

A. 0.1moldm ~3 AgNOj solution

B. 0.1moldm 3 HCI solution


https://dl.doubtnut.com/l/_yEpRkIfxbcwn
https://dl.doubtnut.com/l/_YpgfP81Fqrgc
https://dl.doubtnut.com/l/_mmlblJgJ0J5D

C. H,O

D. Aqueous ammonia

Answer: D

o Watch Video Solution

86. What will be the volume of pH of 0.01 moldm ~3
CH;COOH (K, = 1.74 x 10~?)

A 34

B.3.6

C.3.9

D.3.0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_mmlblJgJ0J5D
https://dl.doubtnut.com/l/_36oJeWLJhapO
https://dl.doubtnut.com/l/_sMp5LHWSlbxk

87. K, for CH;COOH is 1.8 x 10 % and K, for NH,OH is 1.8 x 10~
The pH of ammonium acetate will be :

A.7.005

B.4.75

C.7

D. Between 6 and 7

Answer: C

o Watch Video Solution

88. Which of the following options will be correct for the stage of half

competiton of the reaction A — B?

AAG® =0

B.AG® >0

C.AG® <0


https://dl.doubtnut.com/l/_sMp5LHWSlbxk
https://dl.doubtnut.com/l/_d0kfVNqPzxzI

D.AG® = — RTIn2

Answer: A

o Watch Video Solution

89. On increasing the pressure, in which dirction will the gas phase
reaction proceed to re-establish equilibrium, is predicated by applying
the Le Chatelier's principle. Consider the reaction.

N>(g) + 3H, < 2NH;(g)

Which of the following is correct, if the total pressure at which the

equlibrium is established, is increased without changing the temperature

?

A. K will remain same

B. K will decrease

C. K will increase

D. K will increase initially and decreases when pressure is very high


https://dl.doubtnut.com/l/_d0kfVNqPzxzI
https://dl.doubtnut.com/l/_jgJsxZQnk7fA

Answer: A

° Watch Video Solution

90. What will be the correct order of vapour pressure of water, acetone
and ether at 30°C. Given that among these compounds, water bus

maximum boiling point ?

° View Text Solution

91. At 500 K, equlibrium constant, K for the following reaction is 5.
1/2H(g) +1/2(9) < HI(g)

What would be the equilibrium constant K. for the reaction
2hi(g) < Hy(g) + lx(9)

A. 0.04

B.0.4

C.25


https://dl.doubtnut.com/l/_jgJsxZQnk7fA
https://dl.doubtnut.com/l/_izjL1dcqfT6h
https://dl.doubtnut.com/l/_f7jdTW6srbLB

D.25

Answer: A

° Watch Video Solution

92. In which of the following reactions, the equilibrium reamins

unaffected on addition of small amount of argon at constant volume?

A Hy(g) + lr(g9) < 2HI(g)
B. PCI;(g) < PCI;(g) + CL(g)
C. Nx(g) + 3Hy(g) < 2NH3(g)

D. The equilibrium will remain unaffected in all the three cases.

Answer: D

° Watch Video Solution

Multiple choice Qestions



https://dl.doubtnut.com/l/_f7jdTW6srbLB
https://dl.doubtnut.com/l/_D1ea2l8R50XW

1. For the reaction N,O4(g) < 2NOs(g), the value of K is 50 at 400 K
and 1700 at 500 K. Which of the following options is correct?
A. The reaction is endothermic
B. The reaction is exothermic
C.If NO5(g) and N5Oy4(g) are mixed at 400K at partial pressures 20
bar and 2 bar respectively, more NyO,(g) will be formed.

D. The entropy of the system increases.

Answer: A::C::D

o Watch Video Solution

2. At a particular temperature and atmospheric pressure, the solid and
liquid phases of a pure substance can exist i equilibrium. Which of the

following term defines this temperature ?

A. Noraml melting point


https://dl.doubtnut.com/l/_B6zsrVcmLvqF
https://dl.doubtnut.com/l/_ELco4wHJCyFg

B. Equilibrium temperature

C. Boiling point

D. Freezing point

Answer: A::D

° Watch Video Solution

3. Le Chatelier's principle is applicable to:

A. only homogeneous chemical reversible reactions

B. only heterogeneous chemical reversible reactions

C. only physical equilibria.

D. all systems, chemical or physical in equilibrium .

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ELco4wHJCyFg
https://dl.doubtnut.com/l/_fp44k84M75dP
https://dl.doubtnut.com/l/_VNqdbG0FAtHq

4. In the melting of ice, which one of the conditions will be more

favourable?

A. High temperature and high pressure

B. Low temperature and low pressure.

C. Low temperature and high pressure

D. High temperature and low pressure.

Answer: A

o Watch Video Solution

5. Solubility of a gas in liquid increases on:

A. addition of a catalyst

B. decreasing of pressure

C.increasing of pressure

D. increasing of temperature


https://dl.doubtnut.com/l/_VNqdbG0FAtHq
https://dl.doubtnut.com/l/_agVWOnA8Vubo

Answer: C

° Watch Video Solution

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

raised, the solunility of KOH

A. increases

B. decreases

C.remains the same

D. cannot be predicted

Answer: B

° Watch Video Solution

7.The yield of product in the reaction,

As(g) +2B(g) & C(g) + QKJ


https://dl.doubtnut.com/l/_agVWOnA8Vubo
https://dl.doubtnut.com/l/_6n8dqFSBza6T
https://dl.doubtnut.com/l/_0j2LIK9PsyPV

would be higher at:

A. low temperature and high pressure

B. high temperature and high pressure

C.low temperature and low pressure

D. high temperature and low pressure.

Answer: A

o Watch Video Solution

8. Manufacture of ammonia from the elements is represented by
Ns(g) + 3Hs(9) < 2NHj3(g) + 22.4kcal
The maximum yield of ammonia will be obtained when the process is
made to take place
A. at low pressure and high temperature

B. at low pressure and low temperature

C. at high pressure and high temperature


https://dl.doubtnut.com/l/_0j2LIK9PsyPV
https://dl.doubtnut.com/l/_thh9uISeHzFz

D. at high pressure and low temperature

Answer: D

° Watch Video Solution

9. The degree of dissociation in a weak electrolyte increase

A.on increasing pressure

B. on decreasing dilution

C.on increasing dilution

D. on increasing concentration.

Answer: C

o Watch Video Solution

10. Which of the following is the weakest base?


https://dl.doubtnut.com/l/_thh9uISeHzFz
https://dl.doubtnut.com/l/_phbbQUqWlBW0
https://dl.doubtnut.com/l/_X0Er8rdJmRY3

A. NaOH
B.Ca(OH),
C. NH,OH

D. KOH

Answer: C

o Watch Video Solution

11. Acetic Acid is a weak electrolyte because:

A. its molecular mass is high

B. it is a covalent compound

C.it is highly unstable

D. it does not dissociate much or its ionisation is very small.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_X0Er8rdJmRY3
https://dl.doubtnut.com/l/_7X0wuajD3gbn

12. when NH,C1I is added to NH,OH solution the dissociation of

ammonium hydroxide is reduced. It is due to

A. common ion effect
B. hydrolysis
C. oxidation

D. reducation

Answer: A

o Watch Video Solution

13. The addition of HCl will not supress the ionisation of

A. acetic acid
B. sulphuric acid

C.H,S


https://dl.doubtnut.com/l/_7X0wuajD3gbn
https://dl.doubtnut.com/l/_Mgv1VVz38PQZ
https://dl.doubtnut.com/l/_ezeAGItvmRRK

D. benzoic acid

Answer: B

° Watch Video Solution

14. H,S in the presence of HCl precipitates Il group but not IV group

because :

A. HCl activates HyS

B. HCl decreases concentration of sulphide ions

C. HCl increases concentration of sulphide ions

D. sulphides of IV group are unstable in HCI.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ezeAGItvmRRK
https://dl.doubtnut.com/l/_f2j1jSeBuTyY

15. Which of the following is a Lawis base ?

A AICI,
B.Ag
C. Al(OH),

D. NH;

Answer: D

o Watch Video Solution

16. which is correct about the following reaction ?
CaCO3(s) & CaO(s) + CO4(9)

A. Kp = pCOg

B. K, = (pCO,)*

C.kp = pCaO

D. K, = pCaCOs3


https://dl.doubtnut.com/l/_fBWWGGSMNPbp
https://dl.doubtnut.com/l/_oMUHdB10BSZt

Answer: A

° Watch Video Solution

Matching Type Questions

1.l

° View Text Solution

2.For the reaction : N5(g) + 3H5(g) = 2NHj3(g)
. [NH;)?

Equilibrium constant Ko = ————

[IN2][H2]

&2

o View Text Solution



https://dl.doubtnut.com/l/_oMUHdB10BSZt
https://dl.doubtnut.com/l/_48MSGPJQ2rYn
https://dl.doubtnut.com/l/_DMXB8EINMYIp

(A)AG® >0
(B)AG® <0
" (C)AG® >0

(K > 1

(1)K =1
(i) K = 0
(iv)K < 1

o Watch Video Solution

(1)CO3~
(1)) NH,"
(i) H;O+
(iv) Hy SOy

° View Text Solution

5.l

° View Text Solution

6. s



https://dl.doubtnut.com/l/_C4B6cPxzrg2r
https://dl.doubtnut.com/l/_KMMKbj15uWNc
https://dl.doubtnut.com/l/_8BHM1rVQzdAD
https://dl.doubtnut.com/l/_Kpqg66uCr7VI

| ¥ VIEw IEXT Solution J

Assertion & Reason

1. Asseration (A) : Increasing order of acidity of hydrogen halides is

HF < HCI < HBr < HI
Reason (R): While comparing acids formed by the elements belonging to
the same group of periodic table, H-A bond strength is a more important
factor in determining acidity of an acid than the polar nature of the bond.
A.Both A and B are true and R is the correct explanation of A.
B. Both A and R are ture but R is not the correct explanation of A.

C.Ais the ture R is false.

D. Both A and R are false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Kpqg66uCr7VI
https://dl.doubtnut.com/l/_3TQZBqsXqyj6
https://dl.doubtnut.com/l/_OrHkqplRkzsO

2. Asseration : A solution containing a mixture of acetic acid and sodium
acetate maintains a constant value of ph on addition of small amounts of
acid or alkali.
Reason : A solution containing a mixture of acetic acid and sodium
acetate acts as a buffer solution around ph 4.75.

A.Both A and R are ture and R is correct explanation of A.

B. Both A and R are ture but R is not the correct explanation of A.

C.Ais true but R is false.

D.Both A and R are false.

Answer: A

o Watch Video Solution

3. Asseration : The ionisation of hydrogen sulphide in water is low in the
presence of hydrochloric acid.

Reason : Hydrogen sulphide is a weak acid.


https://dl.doubtnut.com/l/_OrHkqplRkzsO
https://dl.doubtnut.com/l/_nZaqp814gXWn

A.Both A and R are ture and R is correct explanation of A.

B. Both A and R are true but R is not correct explanation of A.

C.Ais true but R is false.

D. Both A and R are false.

Answer: B

o Watch Video Solution

4. Asseration : For any chemical reaction at particular temperautre, the

equilibrium constant is fixed and is a characteristic property.

Equilibrium constant is independent of temperature.

A.Both A and R are true and R is correct explanation of A.

B. Both A and R are true but R is not correct explanation of A.

C.Ais true but R is false.

D.Both A and R are false.


https://dl.doubtnut.com/l/_nZaqp814gXWn
https://dl.doubtnut.com/l/_FMAOFIH5kiqu

Answer: C

o Watch Video Solution

5. Asseration : A queous solution of ammonium carbonate is basic.
Reason : Acidic/basic nature of a salt of weak acid base depends on K,
and Kj value of the acid and the base forming it.

A.Both A and R are ture and R is correct explanation of A.

B. Both A and R are true but R is not correct explanation of A.

C.Ais the false but R is true.

D.Both A and R are false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FMAOFIH5kiqu
https://dl.doubtnut.com/l/_0MoV3i3ahLXS

6. Asseration : An ageous solution of ammonium acetate can act as buffer.

Reason: Acetic acid is a weak acid and NH;OH is a weak base.

A.Both A and R are true and R is correct explanation of A.

B. Both A and R are true but R is not correct explanation of A.

C. Ais false but R is true.

D.Both A and R are false.

Answer: C

o Watch Video Solution

7. Asseration : In the dissociation of PCI; at constant pressure and
temperature addition of helium at equilibrium increases the dissociation
of PCI;.

Reason : Helium removes C1, from the field of action.

A.Both Aand R are true and R is correct explanation of A.


https://dl.doubtnut.com/l/_Qx82JYhpF7tH
https://dl.doubtnut.com/l/_YiSWnKvn9OsP

B. Both A and R are ture but R is not correct explanation of A.

C.Ais true but R is false.

D. Both A and are false.

Answer: C

° Watch Video Solution

very short answer questions

1. Define equilibrium state. In which type of reactions is equilibrium

attained ?

° Watch Video Solution

2. What is the nature of chemical equilibrium ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YiSWnKvn9OsP
https://dl.doubtnut.com/l/_uOCcXCVxgG3I
https://dl.doubtnut.com/l/_UpmKwzHydasD

3. What happes if the temperature of saturated solution be increased ?

o Watch Video Solution

4. Can a catalyst disturb the state of equilibrium?

o Watch Video Solution

5. What happes to the solubility of a gas in water if temperature is

increased ?

o Watch Video Solution

6. State Henry's law.

o Watch Video Solution



https://dl.doubtnut.com/l/_NUO3tYI6qYRl
https://dl.doubtnut.com/l/_NCztQ9luJZLn
https://dl.doubtnut.com/l/_4wSGo8UjxvcN
https://dl.doubtnut.com/l/_GdB6KTwZYekv

7.What is the nature of physical equilibrium ?

° Watch Video Solution

8. Under what conditions ,ice < water system is in equilibrium ?

(a) at 273 K (b) below 273 K (C) above 273 K ?

° Watch Video Solution

9. What is the equilibrium constant expression for the following reaction

?

AI(s) + 3H " (aq) & AI’" (aq) + 3/2H,(9g)

° Watch Video Solution

10.How are K,, and K, related to each other in the reaction

Ny(g) + O2(g) & 2NO(g)?

| e |


https://dl.doubtnut.com/l/_BoU25111OeNF
https://dl.doubtnut.com/l/_YGoZsbMDF2IX
https://dl.doubtnut.com/l/_bgmobW2OovDG
https://dl.doubtnut.com/l/_IOxTll1HJMNB

| & Watch Video Solution I

1. can equilibrium be obtained in reaction between acetic acid and ethyl

alcohol in an open container?

o Watch Video Solution

12. under what conditions can equilibrium be achieved between a solid

and its liquid state ?

o Watch Video Solution

13.In a reaction Q. = K, What does it indicate?

o Watch Video Solution



https://dl.doubtnut.com/l/_IOxTll1HJMNB
https://dl.doubtnut.com/l/_V4770M3qM95q
https://dl.doubtnut.com/l/_seoIXyBucYhw
https://dl.doubtnut.com/l/_hXPbHgVtcxc2

14. Write the relation between K, and K, for the reaction:

Ny(g) + 3Hy(g) < 2NH3(g)

o Watch Video Solution

15. State law of mass action.

o Watch Video Solution

16. Name the factors which can disturb the state of equilibrium in a

reversible reaction.

o Watch Video Solution

17. State Le Chatelier's principle.

o Watch Video Solution



https://dl.doubtnut.com/l/_eloN3Iu264iA
https://dl.doubtnut.com/l/_POPHe31H2dUv
https://dl.doubtnut.com/l/_K3aUlq2HvBEC
https://dl.doubtnut.com/l/_Y2KMpS8sojEz
https://dl.doubtnut.com/l/_tZvnC2WnRnaf

18. Mention atleast three ways by which the concentration of SO5(g) be
increased in the following reaction in a state of equilibrium :

250,(9) + O2(g) < 2503(g) + heat.

° Watch Video Solution

19. What is the effect of increase in temperature on the solubility of a gas

in water ?

° Watch Video Solution

20. Under what conditions does pressure not influence the equilibrium

state?

° Watch Video Solution



https://dl.doubtnut.com/l/_tZvnC2WnRnaf
https://dl.doubtnut.com/l/_bim7d5j77ScD
https://dl.doubtnut.com/l/_bhoA4fHzf2Bs

21. What will happen to the equilibrium state if an inert gas is added at

constant volume ?

o Watch Video Solution

22.The formation of NHj3(g) is exothermic in nature. What will happen if

the temperature of the reaction mixture is increased ?

o Watch Video Solution

23. What happens to the solubility of KCI in water if the temperature is

increased ?

o Watch Video Solution

Short Answer Question



https://dl.doubtnut.com/l/_krSs1ARuuh6Q
https://dl.doubtnut.com/l/_CfgCWxCvZn4B
https://dl.doubtnut.com/l/_30pV6ffIGC37

1. Define equilibrium state. In which type of reactions is equilibrium

attained ?

o Watch Video Solution

2. Discuss how equilibrium is indicated in copper sulphate crystals when

dissolved in water.

o Watch Video Solution

3. What is the nature of physical equilibrium ?

o Watch Video Solution

4. Give three example representing physical equilibrium.

o Watch Video Solution



https://dl.doubtnut.com/l/_LWI8erNAUpAO
https://dl.doubtnut.com/l/_xoaCUHuscHFZ
https://dl.doubtnut.com/l/_aBpR9Xq2oHzI
https://dl.doubtnut.com/l/_FiA309JxH3TQ
https://dl.doubtnut.com/l/_ZFI19q4yMna7

5. The measurable properties of the system donot change When

equilibrium is achieved. Explain.

° Watch Video Solution

6. VAPOUR PRESSURE AND EFFECT OF TEMPERATURE

° Watch Video Solution

7.The value of equilibrium constant for the reaction
Hy(g) + I,(g) & 2HI(g) is 48 at 720K
What is the value of the equilibrium constant for the reaction

2HI(g) & Hy(g) + LI(9)

° Watch Video Solution



https://dl.doubtnut.com/l/_ZFI19q4yMna7
https://dl.doubtnut.com/l/_8pEunQFbVhtk
https://dl.doubtnut.com/l/_UBLTg6l7LYKH

8. The equilibrium state can be attained from both sides of the chemical

reaction.

° Watch Video Solution

9. How does the value of equilibrium constant predict the extent of the

reaction.

° Watch Video Solution

10. Does a chemical reaction become static when equilibrium is reached ?

Comment and explain.

° Watch Video Solution

1. The expression for the equilibrium constant for a reaction in the

gaseous phase is :


https://dl.doubtnut.com/l/_uggaij1SfafD
https://dl.doubtnut.com/l/_tzGPLeNRV9Rm
https://dl.doubtnut.com/l/_iIBKVs2kb0mm
https://dl.doubtnut.com/l/_DzTODfTwHHax

[SO5]*
[S02]%[0,]

Write the balanced chemical equation corresponding to this expression.

K. =

o Watch Video Solution

12. The increase in concentration of the reactants shifts the equilibrium

towards the products side. Explain.

o Watch Video Solution

13. What is the effect of increase in the pressure on the following reaction

?

PCI;s(g) < PCI3(g) + Ch(g)

o Watch Video Solution

14.1n a gaseous reaction , the reactant moles are more than the product

moles. Discuss the effect of increase in pressure on the equilibrium state


https://dl.doubtnut.com/l/_DzTODfTwHHax
https://dl.doubtnut.com/l/_DtsBFZryjIbT
https://dl.doubtnut.com/l/_cR7yFtzQhpWp
https://dl.doubtnut.com/l/_wkJFYPEA4Ab8

° Watch Video Solution

15. An inert gas does not alter the state of chemical equilibrium when

added at constant volume. Discuss.

° Watch Video Solution

16. What is an electrolyte ? How are electrolytes classified ?

° Watch Video Solution

17. OSTWALD'S DILUTION LAW

° Watch Video Solution



https://dl.doubtnut.com/l/_wkJFYPEA4Ab8
https://dl.doubtnut.com/l/_GW44pL322ZF9
https://dl.doubtnut.com/l/_XdobiwI58ap6
https://dl.doubtnut.com/l/_9M2mAz4ycq5t

18. All Arrhenius acids are Bronsted acids but all Arrhenius bases are not

Bronsted bases. Discuss.

° Watch Video Solution

19. Discuss two limitations of Arrhenius theory .

° Watch Video Solution

20. Relative strangths of weak acids and weak bases are compared in

terms of the square roots of their dissociation constants. Explain.

° Watch Video Solution

21. What are conjugate acid base pairs. Give two examples.

° Watch Video Solution



https://dl.doubtnut.com/l/_Hj4QCguQneLD
https://dl.doubtnut.com/l/_Bwl7PJMWQ0Ai
https://dl.doubtnut.com/l/_GPtQM2ojBxkn
https://dl.doubtnut.com/l/_cusxSunC9D8o
https://dl.doubtnut.com/l/_ip05UCy0OZA9

22. Select the conjugate pairs in the following reactions:
HCI + HCO; & HyCOs; + CI™

H,S0, + Hy,O < HSO; + H;0"

° Watch Video Solution

23. Even ions can act as acids and bases. State the concept which

accounts for it.

° Watch Video Solution

24. Predict whether the following substance will give , acidic, basic or
neutral solutions

(i) K,CO; (ii) KCI (iii) FeCI; (iv) NH3CI (v) CuSO, (vi) N

° Watch Video Solution



https://dl.doubtnut.com/l/_ip05UCy0OZA9
https://dl.doubtnut.com/l/_5nrHzAH15dAY
https://dl.doubtnut.com/l/_K4sQ9iKHp2vn

25. Write the conjugate base of the following :

(i) NH, (i) HF (i) HyPO, (iv) HS".

° Watch Video Solution

26. Explain ionic product of water . What is the effect of temperature on

ionic product of water ?

° Watch Video Solution

27. The nature of a solution can be expressed in terms of its [H;0*].

Explain.

° Watch Video Solution

28. Explain the term pH of a solution . What is pH of blood ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PLnzKGeVogGH
https://dl.doubtnut.com/l/_VHFwOIusVKTw
https://dl.doubtnut.com/l/_9D1zqdas2JBp
https://dl.doubtnut.com/l/_W43lqWd5QCo3

29. How can you calculate the pH of a buffer soluiton ? Write the

mathematical equation.

° Watch Video Solution

30. Identify the acid-base pair in the following reaction :

HSO, (ag) + PO:™ (aq) — SO:™ (aq) + HPO: (aq)

° Watch Video Solution

31. COMMON ION EFFECT

° Watch Video Solution

32. DIFFERENCE BETWEEN IONIC PRODUCT AND SOLUBILITY PRODUCT

° Watch Video Solution



https://dl.doubtnut.com/l/_W43lqWd5QCo3
https://dl.doubtnut.com/l/_kFhelbOXCdVo
https://dl.doubtnut.com/l/_WrQ9Skh4szUh
https://dl.doubtnut.com/l/_tVWeIN3i3EMh
https://dl.doubtnut.com/l/_hq9QS5Rq84zE

33. When HCI gas is passed through the saturated solution of impure

sodium chloride, pure sodium chloride is precipitate why

o Watch Video Solution

Long Answer Question

1. Describe the general characteristics of the equilibria in the physical

systems.

° Watch Video Solution

2. What is chamical equilibrium ? Write the characteristics of the chemical

equilibrium.

° Watch Video Solution



https://dl.doubtnut.com/l/_hq9QS5Rq84zE
https://dl.doubtnut.com/l/_abZZjDOBEeyw
https://dl.doubtnut.com/l/_4ooBLCJ04YAV
https://dl.doubtnut.com/l/_Q9061HENpbUk
https://dl.doubtnut.com/l/_eAYASiyibI89

3. Explain the following :

(i) A chemical equilibrium is of dynamic nature.

(i) In a reversible reaction , equilibrium can be achieved from either sides.
(iii) Equilibrium is generally attained in reaction carried in close

containers.

o Watch Video Solution

4. Derive an expression for the relation between K, and K, State the law

of chemical equilibrium.

o Watch Video Solution

5. (a) Write the expressions for the concentration quotient for the
reactions:

(1)CrO%~ (aq) + Pb** (aq) & PbCrO4(s)

(11)N204(g) < 2NO>(g)

(i11)CaCO3(s) & CaO(s) + CO5(g)

(b) Write the main characteristics of the equilibrium constant.


https://dl.doubtnut.com/l/_eAYASiyibI89
https://dl.doubtnut.com/l/_rM4hzYzZkkkr
https://dl.doubtnut.com/l/_RJeVCsvHsST6

° Watch Video Solution

6. In a reversible chemical reaction the equilibrium can be achieved from

either sides. Justify

° Watch Video Solution

7. State Le Chatelier's principle.

° Watch Video Solution

8. Discuss briefly the factors which can alter the state of equilibrium in a

reversible reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RJeVCsvHsST6
https://dl.doubtnut.com/l/_ubTKO3xcJr7k
https://dl.doubtnut.com/l/_cpkTnAvgAkeI
https://dl.doubtnut.com/l/_eez9EOQDrgbw

9. What will be the effect of increase in pressure on the following
equilibria :

(1) N204(g) < 2NOs(g)

(44) PCI5(g9) < PCI3(g) + CLx(g)

(4i1) Na(g) + 3Ha2(g) < 2NH;(g)

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

o Watch Video Solution

10. (a) Discuss the effect of addition of inert gas on the equilibrium point
when added at constant volume and at constant pressure ?

(b) By making use of Le Chatelier's principle , predict the influence of :

(i) temperature and pressure on the vaporisation of water.

(i) temperature and pressure on the melting of ice .

o Watch Video Solution



https://dl.doubtnut.com/l/_hZg16KgdXhfM
https://dl.doubtnut.com/l/_ZUYvofvYuBRg

11. (a) How will you shoe that in a reversible reaction equilibrium can be
achieved from either sides ?
(b) Enilst the factors on which the value of the equilibrium constant

depends.

o Watch Video Solution

12. What is the effect of temperature and pressure on the yields of
products?

a. Ny(s) + 3Hy(g) & 2NH3 + zcal

b. N2(g) + Oa(g) < 2NO(g) — ycal

c.2505(g) + O2(g) & 2505(g) + 46.9kcal

d. PCl5(g) < PCl3(g) + Cly(g) — 15.0kcal

o Watch Video Solution

13. For the reaction :

PCI;(g) < PCI3(g) + CL(g)


https://dl.doubtnut.com/l/_HUqfOhgyHjM2
https://dl.doubtnut.com/l/_nuUJDgghc0fz
https://dl.doubtnut.com/l/_5zgeRYl7C695

Which of the following are favourable for the forward reaction ? Justify
your answer.

(i) Introduction of inert gas at constant volume

(i) Introduction of inert gas at constant pressure

(iii) Increasing the volume of the container

(iv) Introducing PC1; at constant volume.

o Watch Video Solution

14. Account for the following :

(i) Addition of CI, to the following equilibrium mixture increases the
temperature of the system

SO,CI, + heat < SO, + CI,

(i) Ice melts when pressure is applied on it.

(iii) Pressure has no effect on the reaction

H,(g) + CL(g) < 2HCI(g)

o Watch Video Solution



https://dl.doubtnut.com/l/_5zgeRYl7C695
https://dl.doubtnut.com/l/_ayQSbmDzdSG7
https://dl.doubtnut.com/l/_zs9SwKVock1C

15. (a) How are the relative strengths of electrolytes expressed ?
(b) Silver chloride dissolves in water to a samll extent only. Is it a weak or

strong electrolyte ?

° Watch Video Solution

16. Discuss the Arrhenius theory of acids and bases. What are its

l[imiations ?

° Watch Video Solution

17. (a) What is the Lewis concept of acids and bases?
(b) Name three species which can cat as Lewis acids and Lewis bases.
(C) How does Lewis concept explain the acidic character of CO, and basic

character of NH3?

° Watch Video Solution



https://dl.doubtnut.com/l/_zs9SwKVock1C
https://dl.doubtnut.com/l/_j8lICMuxU4wb
https://dl.doubtnut.com/l/_yuw4P6nr6MyD

18. A buffer has a reserve acidity and reserve alkalinity . Explain with a

suitalbe example.

° Watch Video Solution

19. What is an indicator ? Name the indicators commonly used in acid

base titrations and discuss the specific role played by them.

° Watch Video Solution

20. Assign for the following :

(i) An aqueous of NaCl is neutral

(ii) NHj is a Lewis as well as Bronsted base.

(iii) Phenolphthalein is not a suitable indicator for titration between HCI
against NH,OH.

(iv) pH value of an aqueous 10~ % M acetic acid solution is not 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_XNLaXbAm7y95
https://dl.doubtnut.com/l/_fl8NqzVZB49Z
https://dl.doubtnut.com/l/_Wc9pI8FcqefI

Very Short Answer Question

1. What is an electrolyte?

° Watch Video Solution

2. How do electrolytes conduct electric current?

° Watch Video Solution

3. How is dissociation constant of a weak electrolyte related tol its degree

of dissociation ?

o Watch Video Solution

4.How does H " exist in solution ?

o Watch Video Solution



https://dl.doubtnut.com/l/_LoO7DutEC3mG
https://dl.doubtnut.com/l/_mGQi9cfnxisJ
https://dl.doubtnut.com/l/_6YyDxLtg9OKD
https://dl.doubtnut.com/l/_pmVqLRd5BHg5

5. Define an acid and base according to Arrhenius theory .

o Watch Video Solution

6. Can CO, act as acid according to Arrhenius concept ?

o Watch Video Solution

7. Water is amphoteric according to which concept?

o Watch Video Solution

8. Write the conjugate acid and base for H,O

° Watch Video Solution



https://dl.doubtnut.com/l/_pmVqLRd5BHg5
https://dl.doubtnut.com/l/_3MQP2ioRGjkt
https://dl.doubtnut.com/l/_N2hWClVrPEKt
https://dl.doubtnut.com/l/_B4cVhYkcPKa1
https://dl.doubtnut.com/l/_TuQrBAkfXPdu

9. Define pH value of a solution.

o Watch Video Solution

10. Can a neutral solution have pH equal to 7 at all the temperature ?

o Watch Video Solution

11. Write conjugate acid for the following :

(i) C,HsNH, (i) CH;COOH

o Watch Video Solution

12. Can we prepare a solution with pH more than 14 ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Pmu7ajWnKvHF
https://dl.doubtnut.com/l/_1C3HbQUSGdnj
https://dl.doubtnut.com/l/_cr54curmnplY
https://dl.doubtnut.com/l/_hDhvG6ng2Iw2

13. Give an example of acidic buffer.

o Watch Video Solution

14. Lewis acids are called electrophiles. Why?

o Watch Video Solution

15. Select Lewis acid and Lewis base from the following :

Cu®*, H,O, BF;, OH ~

o Watch Video Solution

16. Mention the conjugate acid for each of the following :

OH ~,CH3;CO0~,CI~CO% ,CH;COOH,CH3;NH,, NH, ,.

o Watch Video Solution



https://dl.doubtnut.com/l/_ho5jC7PrqeH3
https://dl.doubtnut.com/l/_FkG7MvJPndAm
https://dl.doubtnut.com/l/_l0tgEmdp63g9
https://dl.doubtnut.com/l/_3woio9LQWyWf
https://dl.doubtnut.com/l/_ylMsPaQvHGT9

17. Arrange the following in increasing order of base strength.

KOH, NH,OH, Ca(OH),.

° Watch Video Solution

18. On the basis of the pH values classify the following as strong acids,

strong bases , weak acids and weak bases :
Solution : ABCDEF

pH:88 0.1 52 140 6.0 84

° Watch Video Solution

19. AICI; is the an acid according to which concept ?

° Watch Video Solution

20. Give two example of cations which can act as Lewis acids.

e l


https://dl.doubtnut.com/l/_ylMsPaQvHGT9
https://dl.doubtnut.com/l/_0xUNTFtQm5mN
https://dl.doubtnut.com/l/_mDFzIMnCnB5y
https://dl.doubtnut.com/l/_twDKsmKsgGgf

| ¥ Watch Video Solution

21. Define solubility product.

o Watch Video Solution

22. Write the solubility product expression for :
(1)BaCOs(s) < Ba*" (ag) + CO%™ (ag) ,

(11) Ag,CrOy4(s) < 2497 (aq) + CrO:~ (aq)

o Watch Video Solution

23.When does a salt get precipitated in solution ?

o Watch Video Solution

24.The K, value of a salt is high. What does it indicate ?

| o WMl L\ C Al ikl n


https://dl.doubtnut.com/l/_twDKsmKsgGgf
https://dl.doubtnut.com/l/_WUYCodpsw2qP
https://dl.doubtnut.com/l/_ELh75hFdUEzf
https://dl.doubtnut.com/l/_AG6UpRNHxuFf
https://dl.doubtnut.com/l/_Wy0FntmBNBEY
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25. Out of pure water and 0.1 M KClI in which silver chloride will dissolve

more ?

o Watch Video Solution

26. Out of ZnS and CuS which has more K, value ?

o Watch Video Solution

Multiple Choice Qestions Bank

1. For a reaction :

Hy(g) + L(9) < 2HI(g)
at 721 K, the value of the equilibrium constant is 50. If 0.5 mole each of
H, and I, are added to the system the value of the equilibrium

constant will be :


https://dl.doubtnut.com/l/_Wy0FntmBNBEY
https://dl.doubtnut.com/l/_nZ8ynZmP2mZ7
https://dl.doubtnut.com/l/_zLHlrssdWpf5
https://dl.doubtnut.com/l/_dNbIIMkLkZUL

A.0.02

B.0.2

C. 50

D. 25

Answer: C

o Watch Video Solution

2.0.1M solution of which of the substances will behave basic?

A. Sodium borate

B. Ammonium chloride

C. Calcuium nitrate

D. Sodium sulphate

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dNbIIMkLkZUL
https://dl.doubtnut.com/l/_FzRq4FGE1zIF

3. In which of the following solvents will AgBr has highest solubility?

A. 10 3M NaBr
B.10 *MNH,OH
C. Pure water

D.10 *MHBr

Answer: B

o Watch Video Solution

4.In the gaseous phase reaction
CyH, + Hy < (C9Hg, the equilibrium constant can be expressed in the

units to :

A litre ' mol !

B.mol? litre 2


https://dl.doubtnut.com/l/_FzRq4FGE1zIF
https://dl.doubtnut.com/l/_7OnBX0Xh6Yyi
https://dl.doubtnut.com/l/_TqtjSCzXclZG

C.litre mol !

D.mol litre

Answer: C

° Watch Video Solution

5. According to Lewis concept acid is

A. Proton donor

B. Electron pair donor

C. Electron pair acceptor

D. Proton accetor

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TqtjSCzXclZG
https://dl.doubtnut.com/l/_VfDzYOFtP8nw

6. Ostwald's dilution law is applicable to

A. Strong electrolytes only

B. Weak electrolytes only

C. Non-electrolytes

D. Strong and weak electrolytes.

Answer: B

o Watch Video Solution

7. The pH of a solution of hydrochloric acid is 4. The molarity of this

solution is

A.4.0

B.0.4

C.'0.0001

D.0.04


https://dl.doubtnut.com/l/_hhBIcuY505jB
https://dl.doubtnut.com/l/_1bckeuXvGTXi

Answer: C

° Watch Video Solution

8. A compound having the formula NH,CH,COOH may behave

A. only as acid

B. only as base

C. both acid and base

D. neither acid nor base

Answer: C

° Watch Video Solution

9. The K,, of CuS, Ag,S and HgS are 107310~ and 103

respectively. The solubility of these sulphides are in the order.


https://dl.doubtnut.com/l/_1bckeuXvGTXi
https://dl.doubtnut.com/l/_mgHUdzt1jEu2
https://dl.doubtnut.com/l/_4mJfoV3zGEwx

A . AgyS > CuS < HgS

B.AgyS > HgS > CuS

C.HgS > Ag,S > CuS

D.CuS > Ag,S > HgS

Answer: D

o Watch Video Solution

10. Which of the following on reaction with HyS does not produce

metallic sulphide ?

A.CdC1,

C.COCIL

Answer: C



https://dl.doubtnut.com/l/_4mJfoV3zGEwx
https://dl.doubtnut.com/l/_BmSZUrCRI08c

| ° Watch Video Solution

M. If K, for HgSO, is 6.4 x 10~°, then solubility of this substance in

3

mole per m* is

A8 x 106
B.8X X103
C.4.6 x 10°°

D. None of these

Answer: B

° Watch Video Solution

12. A white salt is readily soluble in water and gives a colourless solution

with a pH of about 9. The salt would be

A. NH,NO;


https://dl.doubtnut.com/l/_BmSZUrCRI08c
https://dl.doubtnut.com/l/_l3PhySRhi2Rs
https://dl.doubtnut.com/l/_tZo4sDFxf9KP

B. CH3COONa

C.CH3COONH,

D.CaCOs.

Answer: B

° Watch Video Solution

13. The strongest conjugate base is

A NO;
B.CI"
c.50,

D.CH;CO0O~

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tZo4sDFxf9KP
https://dl.doubtnut.com/l/_qT1CKEwCDh0a
https://dl.doubtnut.com/l/_yktzyZBdk8sT

14. A base according to Bronsted concept is a substance which can :

A.lose a pair of electrons

B. donate protons

C. Gain a pair or electrons

D. accept protons

Answer: A

o Watch Video Solution

15. lonisation constant of CH3;COOH is 1.7 x 105 and concentration
fo H* in certain acetic acid solution is 3.4 x 10~ %M . The concentration
of acetic acid solution is

A34x104

B.3.4 x 103

C.6.8 x 104


https://dl.doubtnut.com/l/_yktzyZBdk8sT
https://dl.doubtnut.com/l/_XWAMSd00N1gt

D.1.7 x 103

Answer: A

° Watch Video Solution

16. Solubility if M,S type salt is 3.5 X 1075, then find out its solubility
product

A 1.7 x 106

B.3.4 x 1071

C.1.7x 10710

D.6.8 x 10 2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XWAMSd00N1gt
https://dl.doubtnut.com/l/_AWZ8rqGPTo9C

17. The relationship between ionisation and change in concentration of

any weak electrolyte is expressed as :

Aa—Ka
T
B.a = Ko
T C
Ca=K,C
K,

D.a =
C?2

Answer: B

o Watch Video Solution

18.  Reaction  2BaOs(s) < 2BaO(s) + Os(g), AH = +ve. At
equilibrium condition, pressure of O, is depended on:

A.increase in mass of BaO,

B. increase in mass of BaO

C.increase in temperature on equilibrium


https://dl.doubtnut.com/l/_euE0cqqd3LI5
https://dl.doubtnut.com/l/_fUYTrzfGSIpi

D. increase in mass of BaO5 and BaO both.

Answer: C

° Watch Video Solution

19. For the reaction :

CaCO;5(s) < CaO(s) + COs(g)

A. K, = p(cacos)

B. Kp = p(COz)
1
CK,=——
P(cacos)
1
D.K, =
b(co,)
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fUYTrzfGSIpi
https://dl.doubtnut.com/l/_xkf8VUfrjEXO

20. The [Ag+] =10"° in a solution . The [C’I_] to precipitate
AgCI(K,, of AgCI=2x 10 "?)is:

A107°

B.10 '

c.10°°®

D.10~°

Answer: A

o Watch Video Solution

21. The solubility product of a sparingly soluble salt AX, is 3.2 x 101,
Its solubility (in mo/ L) is

A.5.6 x 10~ °

B.3.1 x 107*

C.2x10*


https://dl.doubtnut.com/l/_6aPPe0NgzoDU
https://dl.doubtnut.com/l/_Y3TeI9aITflJ

D.4x 104

Answer: C

° Watch Video Solution

22. Which of the following is a buffer solution?

B.CH3COOH + CH3;COONH,

C.CH;COOH + NH,CI

D. NaOH + HCI

Answer: A

o Watch Video Solution

23. The principal buffer present in human blood is


https://dl.doubtnut.com/l/_Y3TeI9aITflJ
https://dl.doubtnut.com/l/_xjj0u5lPWolZ
https://dl.doubtnut.com/l/_MT5CHINhua1M

A. NaH2P04 + NG/QHPO4
B. H3PO4 + NaH2P04
C.CH3;COOH + CH3COONa

D. H,COy + HCO;

° Watch Video Solution

24. For reacrtion 2NOC1(g) < 2NO(g) + Cly(g) , K, at 427°C is
3 x 10~ % Lmol 1. The value of K, is nearly

AT5x107°

B.2.50 x 10~°

C.2.5x 1074

D.1.75 x 104

Answer: D

| o WMl L\ dana C Al ikl n



https://dl.doubtnut.com/l/_MT5CHINhua1M
https://dl.doubtnut.com/l/_JFK5uQyOL2LN
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25. Which of the following pairs consitutes buffer?

A.NaOH and HCI

B. HNO; and NH,NO;

C.HCI and KCI

D.HNO, and NaNO,

Answer: D

o Watch Video Solution

26. A weak acid, HA, has a K, of 1.00 x 1075, If 0.100 mol of the acid is
dissolved in 1 L of water, the percentage of the acid dissociated at
equilibrium is the closed to

A 1.0%

B.99.9 %


https://dl.doubtnut.com/l/_JFK5uQyOL2LN
https://dl.doubtnut.com/l/_o1VJQAIUAc1D
https://dl.doubtnut.com/l/_1pp0xIhGat8e

C.0.10 %

D.99.0 %

Answer: A

° Watch Video Solution

27. the value of equilibrium constant for the reaction
HI(g) & 1/2Hy(g) +1/2L(g) is 8.0

The equilibrium constant for the reaction
A.16
B.1/8
C.1/16

D.1/64

Answer: D



https://dl.doubtnut.com/l/_1pp0xIhGat8e
https://dl.doubtnut.com/l/_QzJ6Z9wDKnMR

l o yvatch video Solution ]

28. The dissociation equilibrium of a gas A B, can be represented as :
The degree of dissocaition x is very small as compared to 1. The
expression which relates the degree of dissociation (x) with equilibrium
constant (K,,) and total pressure (p) is :

A (2K, /P)'/?

8. (K, /P)

C.(2K,/P)

D. (2K, /P)'/®

Answer: D

o View Text Solution

29. Which of the following molecules acts as a Lewis acid ?


https://dl.doubtnut.com/l/_QzJ6Z9wDKnMR
https://dl.doubtnut.com/l/_txLyEynDaqtR
https://dl.doubtnut.com/l/_VQSnK3ySKKV8

A (CH;),0
B.(CHs), P
C.(CHs3)3N

D.(CH;),B

Answer: D

o View Text Solution

30. What is the [OH*] in the final solution prepared by mixing 20.0mL
of 0.050M HC1 with 30.0m L of 0.10M Ba(OH),?

A. 040 M

B. 0.0050 M

c.012Mm

D.0IOM

Answer: D



https://dl.doubtnut.com/l/_VQSnK3ySKKV8
https://dl.doubtnut.com/l/_UfSKjjLb2iK9

| ° Watch Video Solution

31.What is [H "] in mol /L of a solution that is 0.20M in CH;COONa
and 0.1M in CH;COOH? K, for CH;COOH is 1.8 x 10~ °?

A.3.5x 1077

B.1.1 x 10°°

C.4.0x 1076

D.9.0 x 10 ¢

Answer: D

° Watch Video Solution

32. Ph of a saturated solution of Ba(OH), is 12.The value of solubility

product is :

A33x107


https://dl.doubtnut.com/l/_UfSKjjLb2iK9
https://dl.doubtnut.com/l/_jH7zMiWDpmj1
https://dl.doubtnut.com/l/_LIgv0ihdKMZZ

B.5.0 x 10"

C.4.0x 106

D.5.0 x 106

Answer: B

° View Text Solution

33. Equimolar solutions of the following substances were prepared

separately. Which one of these has highest pH value?

A BaCI2

B. AICI,

C. LiCI

D. BCCIQ

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_LIgv0ihdKMZZ
https://dl.doubtnut.com/l/_U391uiFEPcqy

34. Buffer solutions have constant acidity and alkalinity because

A. these give unionised acid or base on reaction with added acid or
alkali

B. acids and alkalies in these solutions are shielded from attacks by
other ions

C.They have large excess of H™ or OH ~ ions

D. they have fixed value of pH

Answer: A

o Watch Video Solution

35. Given that equilibrium constant for the reaction
2505(9) + O2(g) < 2505(g) has a value of 278 at a particular

temperature. What is the value of the equilibrium constant for the


https://dl.doubtnut.com/l/_U391uiFEPcqy
https://dl.doubtnut.com/l/_okWVZEdBNUnH
https://dl.doubtnut.com/l/_hdlI3yJSGH5d

following reaction at the same temperature ?
504(g) < 50(s) + 30s(0)

A1.8 x 103

B.3.6 x 10~°

C.6.0 x 107

D.1.3 x 10~°

Answer: C

o Watch Video Solution

36. Given the reaction between 2 gases represented by A, and B, to
given the compound AB(g). A5(g) + Ba(g) < 2AB(g)

At equilibrium, the concentrtation

of Ay = 3.0 x 10 *M

of B, = 4.2 x 107 3M

of AB =28 x 10 M


https://dl.doubtnut.com/l/_hdlI3yJSGH5d
https://dl.doubtnut.com/l/_XlA2IyWgxJN6

If the reaction takes place in a sealed vessel at 527° C . then the value of

K, will be

A.2.0

B.1.9

C.0.62

D.4.5

Answer: C

° Watch Video Solution

37. Which of these is least likely to act as Lewis base?

A. PF,

B.CO

CF~

D. BF;


https://dl.doubtnut.com/l/_XlA2IyWgxJN6
https://dl.doubtnut.com/l/_aE7yThs6RA2b

Answer: D

° Watch Video Solution

38. Which of the following salts will give highest pH in water?

A. CUSO4

B.KCI

C. NaCI

D. NCIQCO?,

Answer: D

° Watch Video Solution

39. For the reversible reaction
Ny(g) + 3Hy(g9) < 2NH3(g) + Heat

The equilibrium shifts in forward direction


https://dl.doubtnut.com/l/_aE7yThs6RA2b
https://dl.doubtnut.com/l/_ii9kXNrUEEux
https://dl.doubtnut.com/l/_RzRe5mV82iua

A. by increasing the concentration of NH3(g)
B. by decreasing the pressure
C. by decreasing the concentrations of Ny(g) and Hs(g)

D. by increasing pressure and decreasing temperature.

Answer: D

o Watch Video Solution

40. The K,, of Ag,CrO4, AgCl, AgBr and Agl are respectively,
1.1 x 107 2,1.8 x 1071, 5.0 x 10713, 8.3 x 10~ !". Which one of the
following salts will precipitate last if AgNOs solution is added to the
solution containing equal moles of NaCl,NaBr,Nal and Na;CrQOy ?

A. AgBr

B. AgoCrOy

C. Agl

D. AgC1I.


https://dl.doubtnut.com/l/_RzRe5mV82iua
https://dl.doubtnut.com/l/_eU7c6wFJ565q

Answer: B

° Watch Video Solution

41. If the value of equilibrium constant for a particular reaction is
1.6 x 102, then art equilibrium the system will contain

A. mostly products

B. similar amounts of reactants and products

C. all reactans

D. mostly reactants

Answer: A

° Watch Video Solution

42. If the equilibrium constant for

Ny(g) + O2(g) & 2NO(g) is K, the equilibrium



https://dl.doubtnut.com/l/_eU7c6wFJ565q
https://dl.doubtnut.com/l/_EHAb4X5OSHLX
https://dl.doubtnut.com/l/_dh69i2pI1CPg

1 1
constant for ENZ(Q) + 502(9) < NO(g) will be

AlK
2

D.K1/2

Answer: D

o Watch Video Solution

43. What is the pH of the resulting solution when equal volumes of

0.1MNaOH and 0.01MHCI are mixed?

A.2.0

B.7.0

C.1.04

D. 12.65


https://dl.doubtnut.com/l/_dh69i2pI1CPg
https://dl.doubtnut.com/l/_8vu2GqtRKdYr

Answer: D

° Watch Video Solution

44. Which one of the following pairs of solution is not an acidic buffer?

A.CH;COOH and CH3;COONa

B. HQCO::, and Na2003

C. H3PO4 and Na3P04

D. HCIO4 and NCLCIO4

Answer: D

° Watch Video Solution

45.The solubility product of a salt having general formula M X5 in water
is 4 x 10 2. The concentration of M2 ions in the aqueous solution of

the salt is:


https://dl.doubtnut.com/l/_8vu2GqtRKdYr
https://dl.doubtnut.com/l/_u8bS6VI72gOV
https://dl.doubtnut.com/l/_mxygCXkqslRM

Alx10*M

B.4 x 10*M

C.16 x 10 M

D.2 x 107 *M

Answer: A

o Watch Video Solution

46. Which one of the following species cannot act as both Bronsted acid

and base ?

A H,0
B. HCO;
C. HSO;

D. NH,"

Answer: D



https://dl.doubtnut.com/l/_mxygCXkqslRM
https://dl.doubtnut.com/l/_cP03RqHdknUr

| o Watch Video Solution

47. MY and NY3; two nearly insoluble salts, have the same K, values of
6.2 x 10~ ** at room temperature. Which statement would be true in
rearged to MY and NY3 ?
A. the salts MY and NYj3; are more soluble in 0.5 M KY than in pure
water.
B. The addition of the salt of KY to solution of MY and NY3 will have
no effect on their solubilites.
C. The molar solubility of MY and NYj in water are identical.

D. The molar solubility of MY in water is less than that of NYj

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_cP03RqHdknUr
https://dl.doubtnut.com/l/_SirxKGSgt4r7

48.The pH of a solution of AgCl(s) with solubility product 1.6 X 10 % in
0.1 M Nacl solution would be :

A1.26 x 10°°M

B.1.6 x 10~ °M

C.16x 10" "M

D. Zero

Answer: B

o Watch Video Solution

49.The pH of a solution obtained by mixing 60 mL of 0.1 M NaOH solution

and 40 mL of 0.15 MHCI solution is :

A.10

B.12

C.2


https://dl.doubtnut.com/l/_aN1wGwKRE3uz
https://dl.doubtnut.com/l/_wpTSWPVNWxpV

D.7

o Watch Video Solution

50. The equilibrium constants for the following reactions
Ny(g) + 3Ha(g) < 2NH3(g9)N2(g) + Oa(g) < 2NO(g)
and Hs(g) +1/202(g9) & H>O(lg) are K, K» and Kj
respectively.
The equilibrium constant (K) for the reaction
2NH;(g) +2'/2)Os(g) < 2NO(g) + 3H,O(I) is
A K,. K} | K,
B.KK; /K,
CK;.Ky/K;

D. K. K3 / K,

Answer: D

[ e


https://dl.doubtnut.com/l/_wpTSWPVNWxpV
https://dl.doubtnut.com/l/_pT9uSJyqrApj

[ @ Watch Video Solution ]

Select the correct Answer

1. In lime kiln the reaction given below does not proced to completion

because

CaCO3 < CaO + COy

A. of high temperature

B. CO, evolved escapes

C. CaO is removed

D. of low temperature

Answer: B

° Watch Video Solution

2.K, and K, are related to each other as :


https://dl.doubtnut.com/l/_pT9uSJyqrApj
https://dl.doubtnut.com/l/_bj1Jjr3wawTJ
https://dl.doubtnut.com/l/_3zgxkczhVjVj

Answer: B

o Watch Video Solution

3.Therelation K, and K for the reaction:

2NO(g) + CL(g) < 2NOCI(g) is:

AK, =K,
B. K, = K.(RT)
C.K, = K./RT

D.K, = K./RT”

Answer: C



https://dl.doubtnut.com/l/_3zgxkczhVjVj
https://dl.doubtnut.com/l/_rF5iG09yLPMX

| ° Watch Video Solution

4.In which of the following reactions K, and K, are equal ?

A.250,(g) + O3(g) < 2505(9g)
B. PCI;(g) < PCI;(g) + CL(g)
C.2HI(g) < Hs(g) + L(9)

D. Ny(g) + 3H,(g) < 2NHs(g)

Answer: C

° Watch Video Solution

5. A small value of equilibrium constant shows that:

A. The reaction is more in the forward direction than in the backward

direction


https://dl.doubtnut.com/l/_rF5iG09yLPMX
https://dl.doubtnut.com/l/_k2hqxE3TJzlz
https://dl.doubtnut.com/l/_mCQE6wAiIiVD

B.the reaction is less in the forward direction and more in the

bacward direction

C.the reaction proceeds very little both in the forward and backward

directions.

D. The reaction is taking place at high temperature.

Answer: B

o Watch Video Solution

6. Changing the volume of the system does not after the number of
moles in which of the following equilibrium.

A.Na(g) + O1(g) < 2NO(9g)

C. Na(g) + 3Ha(g) < 2NHs(g)

D. SO,CL(g) < SO,(g) + CLy(g)


https://dl.doubtnut.com/l/_mCQE6wAiIiVD
https://dl.doubtnut.com/l/_86IFuG118oQt

Answer: A

° Watch Video Solution

7.For the reaction

CO() + 50u(g) & COulg), K, /K. is
A.RT
B. (RT) '
C.(RT) /?

D. (RT)'/?

Answer: C

° Watch Video Solution

8.For an equilibrium reaction, N;O4(g) < 2NO5(g), the concentrations

of N,O4 and NO, at equilibrium are 4.8 x 1072 and 1.2 x 10~ ?mol / L


https://dl.doubtnut.com/l/_86IFuG118oQt
https://dl.doubtnut.com/l/_h6C1GyLHDUBJ
https://dl.doubtnut.com/l/_1psh15uG1h7i

respectively. The value of K, for the reaction is

A3x10"! mol L'

B.3x 1073 mol L!

C.3x10° mol Lt

D.3.3 x 10> mol L!

Answer: B

o Watch Video Solution

9. Which is the correct representation for the solubility product constant
of Ag,Cr0O,?
+ 2 2 —
A [Ag ] [CT‘O4 ]
B. 2Ag+] [C’roﬁf}
C.[24¢g7][CrO; ]

D. [24¢7]*[Cr0>7]


https://dl.doubtnut.com/l/_1psh15uG1h7i
https://dl.doubtnut.com/l/_9ndAgCrjIAdI

Answer: A

° Watch Video Solution

10. The solubility product of Hgs I, is equal to

A [Hg, |17 ]
B.[Hg" " |I"]

C. [Hg, | [I7]

D. [Hg**][I]

Answer: C

° Watch Video Solution

1. The units of solubility product of Ag,SO,4 will be (connentration being

expressed in mol L™ 1):


https://dl.doubtnut.com/l/_9ndAgCrjIAdI
https://dl.doubtnut.com/l/_naCKXQahgwtW
https://dl.doubtnut.com/l/_Bbhk51eULezo

A.mol L1

B. mol’L 2

C.molPL 3

D. none of these

Answer: C

o Watch Video Solution

12. Precipitation takes place when the ionic product

A. equals their solubility product
B. exceeds their solubility product
C.is less than their solubility product

D. is almost zero.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Bbhk51eULezo
https://dl.doubtnut.com/l/_3qTPgGcTBKPX

13. What is the equilibrium expression
Pysy +503(4) & PyOqg () ?

A K, = [0,

B. K. = [P,019] /[P4][02]°

C. K. = [P4Oy] /4[P4][Os]

D.K, =

([O=]]°

Answer: D

for

the

reaction

o Watch Video Solution

14. 1M NaCl and 1M HCI are present in an aqueous solution. The solution

is

A. not a buffer with pH < 7

B. not a buffer with pH < 7


https://dl.doubtnut.com/l/_3qTPgGcTBKPX
https://dl.doubtnut.com/l/_lY0VMevGlXdf
https://dl.doubtnut.com/l/_k4tygOng1opQ

C. a buffer with pH < 7

D. a buffer with pH < 7.

Answer: A

° Watch Video Solution

15. Species acting as both Bronsted acid and base is:

A (HSO,)*
B. NCL2003
C.(NH,)'~

D.(OH)'~

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_k4tygOng1opQ
https://dl.doubtnut.com/l/_tXymBnLQgHqg

16. If the solubility of an aqueoues solution of Mg(OH), be X mole litre,
then Kgp of Mg(OH), is:

A. 4z®

B. 108z°

c.27z*

D.9X.

Answer: A

o Watch Video Solution

17. Which of the following statements is not ture?

A.pH + pOH = 14 for all aqueous solutions.
B.The pH of 1 x 10 8 MHCT solution is 8.a
C.96500 C of electricity when passed through CuSO, solution

deposits 1 gram equivalent of copper at the cathode.


https://dl.doubtnut.com/l/_dAcHpToN9ssy
https://dl.doubtnut.com/l/_mqtR927FoHRz

D. The conjugate base of H,PO, is HPOi_

Answer: B

° Watch Video Solution

18. The equilibrium constant for the given reaction:
S03(4) & SOz(4) + 1/202(9), (Kc =49 x 10_2)
The value of K, for the reaction:
2503 (g) + Oz(4) & 25034, will be:

A. 416

B.2.4 x 10?

C.9.8 x 102

D.4.9 x 102

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mqtR927FoHRz
https://dl.doubtnut.com/l/_M11fBT9I5wyG

19. The pK, of a weak acid (HA) is 4.5. The pOH of an aqueous buffered

solution of HA in which 50 % of the acid is ionized is:

A 7.0

B.4.5

C.2.5

D.9.5

Answer: D

o Watch Video Solution

20. The first and second dissociation constant of an acid H,A are
1.0 x 105 and 5.0 x 101 repectively. The overall dissociation constant
of the acid will be

A 0.2 x 10°

B.5.0 x 10~ °


https://dl.doubtnut.com/l/_i13TvrmAxYOU
https://dl.doubtnut.com/l/_SwDolVluXC2X

C.5.0x 1015

D.5.0 x 1015

Answer: D

o Watch Video Solution

21. The equilibrium constants K,; and K, for the two equilibrium
reactions are
XY +Z and A & 2B
in the ratio 9: 1. If the degree of dissociation of X and A be equal then the
ratios of the total pressure at these equilibria will be :

A9:1

B.36:1

C.1:1

D.3:1

Answer: B


https://dl.doubtnut.com/l/_SwDolVluXC2X
https://dl.doubtnut.com/l/_vPnLzyPBYzKu

o View Text Solution

22. solid Ba(NOs) is gradually dissolved in a 1.0 x 10~ *MNa,CO;
solution. At what concentrations of Ba®", will a precipitate begin to
form?
(Kgp for BaCO3 = 5.1 x 10~ 9)

A41x10"°M

B.5.1x 10 °M

C.81x 10 8Mm

D.8.1x 10 "M

Answer: B

o Watch Video Solution

23.If 10 *dm?® of water is introduced into a 1.0dm?® flask to 300K how

many moles of water are in the vapour phase when equilibrium is


https://dl.doubtnut.com/l/_vPnLzyPBYzKu
https://dl.doubtnut.com/l/_UJzR5KXrupKB
https://dl.doubtnut.com/l/_0iNXvatZr97Y

established ? (Given vapour pressure of H,O at 300K is
3170PaR = 8.314JK ~'mol ") .

A.1.27 x 107% mol

B.5.56 x 11~ mol

C.1.53 x 10~* mol

D.4.46 x 10~2 mol

Answer: A

o Watch Video Solution

24. Solubility product of silver bromide is 5.0 x 10~ 3. The quantity of
potassium bromide (molar mass taken as 120gmol ') to be added to 1L
of 0.05M solution of silver nitrate to start the precipitation of AgBr is
A.5.0 x 10 8¢
B.1.2 x 10 g

C.1.2x107 Y%


https://dl.doubtnut.com/l/_0iNXvatZr97Y
https://dl.doubtnut.com/l/_j2a3wdbjm5FW

D.6.2 x 10 5¢

Answer: C

° Watch Video Solution

25. The pH of a 0.1 molar solution of the acid HQ is 3. The value of the

ionisation constant, K, of the acid is

Alx10 3

B.1x 105

C.1x10° 7

D.3x 10!

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_j2a3wdbjm5FW
https://dl.doubtnut.com/l/_HH1IR2TnZi9T

26. The equilibrium constant for the reaction
Nz(g) + O2(g) < 2NO(g)

at temperature T is 4 X 104,

The value of K, for the reaction

NO(9) & 5 Na(g) + 50a(0)

at the same temperature is

A 2.5 x 10°
B.4 x 104
C.50.0

D. 0.02

Answer: C

o Watch Video Solution

27. How many litres of water must be added to 1L of an aqueous solution

of HCl with a pH of 1 to create an aqueous solution with pH of 2?


https://dl.doubtnut.com/l/_tEyICSA5fzU6
https://dl.doubtnut.com/l/_oq41fj67szlG

A.9.0L

B.0.1!

C.0.91

D.2.0L

Answer: A

o Watch Video Solution

1
28. For the reaction, SOy(g) + 502(9) & S0;(g) if K, = Ko(RT)"
where, the symbols have usual meaning, then the value of x is (assuming

ideality)

B.—1/2
C.1/2

D.1


https://dl.doubtnut.com/l/_oq41fj67szlG
https://dl.doubtnut.com/l/_28xJjOOLgycu

Answer: B

° Watch Video Solution

29. The concentration of hydrogen ion in a sample of soft drink is
3.8 x 10 %M. What is its pH?

A. 3.84

B.2.42

C.4.44

D.1.42

Answer: B

° Watch Video Solution

30. In the reaction at constant volume

Cs) + COs(g9) & 2C0 ()


https://dl.doubtnut.com/l/_28xJjOOLgycu
https://dl.doubtnut.com/l/_MCNrLCUEd4Ry
https://dl.doubtnut.com/l/_AC4qH9YKc1G5

argon gas is added which does not takes part in the reaction. Choose the

correct statement.

A. the equilibrium constant is unchanged

B. The equilibrium shifts in the forward direction

C. The equilibrium shifts in the backward direction

D.The direction of equilibrium depends on the amount of argon

added.

Answer: A

o Watch Video Solution

31. The K, value for the reaction.
H, + I, & 2H:
at 460°C is 49. If the initial pressure of H, and I, is 0.5 atm

respectively , what will be the partial pressure of H, at equilibrium ?

A.0.111 atm


https://dl.doubtnut.com/l/_AC4qH9YKc1G5
https://dl.doubtnut.com/l/_e5IDdo07nOJ6

B.0.123 atm

C.0.133 atm

D. 0.222 atm

Answer: A

o Watch Video Solution

32. One mole of ammonia was completely absorbed in one litre solution
each of (1)1IMHCI, (2)1MCH3COOH and (3)1MH,S0, at 298 K.
The decreasing order for the pH of the resulting solution is
(Given , K;(NH3) = 4.74)

A2>3>1

B.1>2>3

c2>1>3

D.3>2>1


https://dl.doubtnut.com/l/_e5IDdo07nOJ6
https://dl.doubtnut.com/l/_IStXFn4nTz5m

Answer: C

° Watch Video Solution

33. The standard Gibbs energy change at 300K for the reaction
2A & B+ C is 2494. 2J. At a given time, the composition of the
1

reaction mixture is [A] = 3 [B] =2 and [C] = 3" The reaction
proceeds in the
(R = 8.314JK /mole = 2.718)

A. forward direction because QQ < K,

B. reverse direction because () < K,

C. forward direction because QQ > K,

D. reverse direction because QQ > K,

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_IStXFn4nTz5m
https://dl.doubtnut.com/l/_K5vuW9MxyvNx
https://dl.doubtnut.com/l/_kEqgGtKTRUBm

34. The ratio of volumes of CH;COOHO. (N) to CH3COONa 0.1 (N)
required to prepare a buffer solution of pH 5.74 is
(given: pK, of CH3COOH is 4.74)

A 10:1

B.5:1

C.1:5

D.1:10

Answer: D

o Watch Video Solution

35. Which of the following salts in aqueous solution has the lowest pH

value?

A. NaCIO

B. NG,CIO4


https://dl.doubtnut.com/l/_kEqgGtKTRUBm
https://dl.doubtnut.com/l/_n5dqMxyWj8Cq

C. NCLCIO?,

D. NCLCIOZ

Answer: B

° Watch Video Solution

36. How many times a 01 M strong monobasic solution should be diluted

so that the pH of the resulting solution is tripled ?

A.50

B.10

C.25

D. 100

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_n5dqMxyWj8Cq
https://dl.doubtnut.com/l/_AnpqSlMyjf1z
https://dl.doubtnut.com/l/_nBh4x6MGIhrj

37. Equilibrium constants K; and K5 for the following equilibria

K
NO(g) +1/20,(g9) < NO,(g) and 2NO (2)(g) overset(K (2))
(hArr)2NO(g)+0 (2)(g)

are related as

A K, = /K,

1
B. K2 -
K
C. Kl — 2K2
1
D. K2 — 9
K1
Answer: D

o Watch Video Solution

38. The equilibrium constant at 298K for a reaction, A + B < C + D is
100. If the initial concentrations of all the four species were 1M each, then

equilibirum concentration of D (in moIL_l) will be

A.0.182


https://dl.doubtnut.com/l/_nBh4x6MGIhrj
https://dl.doubtnut.com/l/_CTSsthx1VnoK

B.0.818

C.1.818

D.1.182

Answer: C

° Watch Video Solution

Comprehesion 1

1. Chemical equilibrium is attained in a reversible reaction carried in a

close container and is of dynamic nature. The value of equilibrium
constant may be expressed either as K, and K, and the two are
related to each other as :

, = K.(RT)
Free energy change (AG) at equilibrium point is zero. The value of
equilibrium constant gives the extent to which a particular reation has

proceeded to attain the equilibrium . Its value gets reversed if the


https://dl.doubtnut.com/l/_CTSsthx1VnoK
https://dl.doubtnut.com/l/_CzSBJ2a3RXbh

reaction is reversed and becomes the square root of the initial value if
the reaction is divided by 2.
A reaction attains equilibrium when the free energy change
accompanying the reaction is :

A. Positive and large

B. Zero

C. Negative

D. Negative and small.

Answer: B

° View Text Solution

Comprehesion 2

1. The equilibrium constant for the reversible reaction

1 3
Ny + 3Hy < 2N Hj is K and for the reaction §N2 + §H2 & NHs , the

equilibrium constant is K, . K and K’ will be related as


https://dl.doubtnut.com/l/_CzSBJ2a3RXbh
https://dl.doubtnut.com/l/_FmT0wZgR82rF

AK=K

B.K =k
C.K=+vVK

DK xK=1

Answer: B

° Watch Video Solution

Comprehesion 3

1. Chemical equilibrium is attained in a reversible reaction carried in a

close container and is of dynamic nature. The value of equilibrium
constant may be expressed either as K, and K, and the two are
related to each other as :
K, = K,(RT)""

D c
Free energy change (AG) at equilibrium point is zero. The value of

equilibrium constant gives the extent to which a particular reation has


https://dl.doubtnut.com/l/_FmT0wZgR82rF
https://dl.doubtnut.com/l/_LlQ9E7cggFw9

proceeded to attain the equilibrium . Its value gets reversed if the
reaction is reversed and becomes the square root of the initial value if
the reaction is divided by 2.

For the reaction

PCI;(g) + CI(s) & PCIx(g)

The value of k, at 250°C is mol 'L~ 1. The value of k, at the same

temperature will be :

A 0.61latm !
B. 0.56atm
C.0.83atm !

D. 0.46atm !

Answer: A

° View Text Solution

Comprehesion 4



https://dl.doubtnut.com/l/_LlQ9E7cggFw9

1. Chemical equilibrium is attained in a reversible reaction carried in a
close container and is of dynamic nature. The value of equilibrium
constant may be expressed either as K, and K, and the two are
related to each other as :

K, = K.(RT)*™

Free energy change (AG) at equilibrium point is zero. The value of
equilibrium constant gives the extent to which a particular reation has
proceeded to attain the equilibrium . Its value gets reversed if the
reaction is reversed and becomes the square root of the initial value if
the reaction is divided by 2.

when the two reactants A and B are mixed to give products C and D, the

reaction quotient Q at initial stage of the reaction:
A.is zero
B. decreases with time

C.is independent of time

D. increases with time


https://dl.doubtnut.com/l/_hV9X78FIwQuA

Answer: D

° Watch Video Solution

Comprehesion 5

1. For the chemical reaction

3X(g) +Y(9) & X5Y(g),

the amount of X3Y at equilibrium is affected by
A. temperature and pressure
B. pressure only
C. temperature only

D. temperature pressure and catalyst.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hV9X78FIwQuA
https://dl.doubtnut.com/l/_C9juQ6Gk0Z8P

Comprehesion 6

1. Temperature pressure and molar concentration are the three factors
which can disturb the equilibrium in a reversible reaction. Their effect is
governed by Le Chatelier's principle . Whereas high concentration of the
reactants always favours the formation of the products irrespective of its
nature the effect of temperature and pressure depends upon the nature
of the reaction . pressure does not disturb the equilibrium point in a
reaction in which the reactants and products have same number of moles
in the gaseous state.

For a reaction

CO(g) + HyO(g) < COs(g) + Ha(g)

at a given temperature the equilibrium amount of CO,

(g) can be increased by

A. adding a catalyst
B. adding and inert gas

C. decreasing the volume of the container


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

D. increasing the amount of CO (g).

Answer: D

° View Text Solution

Comprehesion 7

1. Temperature pressure and molar concentration are the three factors

which can disturb the equilibrium in a reversible reaction. Their effect is
governed by Le Chatelier's principle . Whereas high concentration of the
reactants always favours the formation of the products irrespective of its
nature the effect of temperature and pressure depends upon the nature
of the reaction . pressure does not disturb the equilibrium point in a
reaction in which the reactants and products have same number of moles
in the gaseous state.

In a closed system

A(s) < 2B(g) +3C(g)

if partical pressure of C is doubled then partial pressure of B will be :


https://dl.doubtnut.com/l/_lNGbttodseqM
https://dl.doubtnut.com/l/_OvM7JjUBMZ2b

A. 24/2 times the original value
1 . .

B. 3 times the original value

C. 2 times of the original value

1
D. —— times the original value.
22

Answer: D

° Watch Video Solution

Comprehesion 8

1. The strength of elctrolytes is expressed in terms of degree of

dissociation a For strong electrolyte o is close to one and for weak

electrolytes « is quite small. According to Ostwald Dilution Law

K
o = JE—

C
For an acid [Hﬂ = \/m
For a base [OH‘} = \/m

The relative strengths of acids or bases can be compared in terms of the


https://dl.doubtnut.com/l/_OvM7JjUBMZ2b
https://dl.doubtnut.com/l/_PI5ByHan4tlE

square roots of their K, or Kj values.
The dissociation constant of monobasic acids AB and C are
10%,107% and 10~ '° respectively. The concentration of each is 0.1 M .
Which is correct order or their pH values ?

AA<B<C

BC<A<B

CB<(C<A

DDB<AxC

Answer: A

° View Text Solution

Comprehesion 9

1. The strength of elctrolytes is expressed in terms of degree of
dissociation a For strong electrolyte o is close to one and for weak

electrolytes « is quite small. According to Ostwald Dilution Law


https://dl.doubtnut.com/l/_PI5ByHan4tlE
https://dl.doubtnut.com/l/_RWjFoow6Bzdz

“TyV7T

For an acid [H+] = \/m

For a base [OH*] = \/m

The relative strengths of acids or bases can be compared in terms of the
square roots of their K, or Kj values.

A monoprotic acid in 01 M solution ionises to 0.001 % . Its ionisation

constant is :

A1.0 x 1173
B.1.0 x 106
C.1.0 x 108

D.1.0 x 10~ 1

Answer: D

° Watch Video Solution

Comprehesion 10


https://dl.doubtnut.com/l/_RWjFoow6Bzdz
https://dl.doubtnut.com/l/_DGzsUAUOQeoz

1. The strength of elctrolytes is expressed in terms of degree of
dissociation a For strong electrolyte o is close to one and for weak

electrolytes a is quite small. According to Ostwald Dilution Law
K

o=,/ —
C

For an acid [Hﬂ = \/KGC

For a base [OH‘} = \/KbC’

The relative strengths of acids or bases can be compared in terms of the

square roots of their K, or Kj values.

At infinite dilution , the percentage ionisation of both strong and weak

electrolytes is :

A 1%
B.20 %
C.50 %

D. 100 %

Answer: D

o View Text Solution



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

Comprehesion 11

1. Thermal decomposition of gaseous X, to gaseous X at 298K takes
place according to the following equation:

X(9) < 2X(9)

The standard reaction Gibbs energy A,G°, of this reaction is positive. At
the start of the reaction, there is one mole of X5, and no X. As the
reaction proceeds, the number of moles of X formed is given by . Thus
Bequilibrium 15 the number of moles of X formed at equilibrium. The
reaction is carried out at a constant total pressure of 2 bar. Consider the
gases to behave ideally.

[Given, R = 0.083L bar K ~‘mol 1)

The equilibrium constant K, for this reaction at 298K, in terms of

IB equilibrium 1S

2
8’8 equilibrium

A.
2— /Bequi]ibrium

2
85 equilibrium

) 2
4— ,B equilibrium

2
4ﬂ equilibrium

2 - /Bequilibrium


https://dl.doubtnut.com/l/_5AkKPOliWwym

2
equilibrium

) 2
4 - ,3 equilibrium

Answer: B

° Watch Video Solution

Comprehesion 12

1. Thermal decomposition of gaseous X2 to gaseous X at 298 K takes
place according to following equation

X2(9) & 2X(9)

The standard reaction Gibbs energy A,G° of this reaction is positive . At
the start of the reaction there is one mole of X9 and no. X. As the
reaction proceeds the number of moles of X formed is given by 3. Thus
Bequilibrium is the the number of moles of X formed at equilibrium . The
reaction is carried out a constant total pressure of 2 bar. Consider the
gases to behave ideally.

(Given:R = 0.083L bar K ! mol_l)

The incorrect statement among the following for this reaction is


https://dl.doubtnut.com/l/_5AkKPOliWwym
https://dl.doubtnut.com/l/_PrlsgvFGoSCG

A. Decrease in the total pressure will result in formation of more
moles of gaseous X

B. At the start of the reaction , dissocition of gaseous X, takes place
spontaneously

C. Bequilibrium = 0.7

DK, <7

Answer: C

° View Text Solution

Straight Objective Type MCQs

1. The pK, of acteylsalicylic acid (aspirin) is 3.5. The pH of gastric juice in
human stomach is about 2 — 3 and the pH in the small intestine is about

8. Aspirin will be:

A. Unionised in the small intestine and in the stomach .


https://dl.doubtnut.com/l/_PrlsgvFGoSCG
https://dl.doubtnut.com/l/_OkZRXDLbgRRB

B. Completely ionised in the small intestine and in the stomach.

C. lonised in the stomach and almost unionised in the small intestine.

D.lonised in the small intestine and almost unionised in the

equilibrium

Answer: D

o Watch Video Solution

2.The equilibrium

S0,CIy(g) < S0:(9) + CL(g)

is attained at 25°C in a closed container and inert gas helium is
introduced. Which of the following statement (s) is /are correct ?
(1).concentrations of SO,, CI, and SO,CI, change

(2). More chlorine is formed

(3).Concentration of SO, is reduced

(4).More SO,C1, is formed

Al,23


https://dl.doubtnut.com/l/_OkZRXDLbgRRB
https://dl.doubtnut.com/l/_eOGhcXjrDEdg

B.2, 3,4

C.3,4

D. None

Answer: D

° Watch Video Solution

3. Amongest the following hydroxides, the one which has the lowest value

of K sp at ordinary temperature is:

A.Mg(OH),
B.Ca(OH),
C. Ba(OH),

D. Be(OH),

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_eOGhcXjrDEdg
https://dl.doubtnut.com/l/_dMwBcNeRvN2j

4.In a reaction Ay(g) + 4Bs(g) < 2AB4(g), AH < 0. The formation of
ABy is not favoured by

A. low temperature and high pressure

B. high temperature nad low pressure

C.low temperature and low pressrue

D. high temperature and high pressrue

Answer: A

o Watch Video Solution

5. The compound whose 0.1 M solution is basic is

A. Ammonium acetate

B. Ammonium chloride

C. Ammonium Sulphate


https://dl.doubtnut.com/l/_dMwBcNeRvN2j
https://dl.doubtnut.com/l/_G9KglwmvE5bB
https://dl.doubtnut.com/l/_mBG0pBR4G7Rx

D. Sodium acetate.

Answer: D

° Watch Video Solution

6. For which of the following reaction K, = K. ?

A.NOCI(g) & 2NO(g) + CI,(g)
B. Na(g) + 3H,(g) < 2NHs(g)
C.Hy(g) + ClI,(g9) & 2HCI(g)

D. PCI;(g) + CL(g) < PCI;(g)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mBG0pBR4G7Rx
https://dl.doubtnut.com/l/_17lLL8UwLUdG

7. The pH of the neutralisation point of 0.1 N ammonium hydroxide with

0.1 NHCl is

Al

B.6

C.7

D.9

Answer: B

o Watch Video Solution

8. For the reaction

PCI;(g) < PCIi(g) + CL(g)

The forward reaction at constant temperature is favoured by
(1).introducing an inert gas at constant volume
(2).introducing chloride gas at constant volume

(3).introduding as inert gas at constant pressure


https://dl.doubtnut.com/l/_Zo4lVUlwUSMF
https://dl.doubtnut.com/l/_Wh4tYi6Aarzi

(4). increasing the volume of the contianer

(5). Introducing PC1I; at constant volume.

Al,2

B.4,5

C.2,3,4

D.3,4,5

Answer: B

o Watch Video Solution

9. The following equilibrium is established when hydrogen chloride is

dissolved in acetic acid
HCl(aq) + CH3COOH (aq) < Cl™ (aq) + CH3COOH," (aq)

The set that characterises the conjugate acid-base pairs is :

A (HCI, CH;COOH) and (CH;COOH,",CI™)

B. (HCI, CH;COOH,") and HCI, (CH;COOH,")
and (CH3;COOH,CI™)


https://dl.doubtnut.com/l/_Wh4tYi6Aarzi
https://dl.doubtnut.com/l/_7sfpmPJNLTqH

C. (CH3;COOH,' , HCI) and (CI~ CH3;COOH)

D.(HCI,CI™) and (CH;COOH,", CH;COOH)

Answer: D

° Watch Video Solution

10. Which of the following solutions will have pH close to 1.0 ?

A.100 ml of (M /10) HCI + 100 ml of (M /10) NaOH
B. 55 ml of (M /10) HCI+ 45 ml of (M /10) NaOh
C.10ml of (M /10) HCI + 90 ml of (M /10) NaON

D. 75 ml of (M /10) HCI + 25 ml of (M /5) NaOH

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7sfpmPJNLTqH
https://dl.doubtnut.com/l/_MsvRN0S7lypi

11. An equilibrium mixture for the reaction
2H>S5(g) < 2H>(g) + S2(9)
had 1 mole of H,S, 0.2 mole of H, and 0.8 mole of S in a 2 litre flask. The
value of K, in mol L™t is
A. 0.004
B. 0.08

C.0.016

D.0.16

Answer: C

o Watch Video Solution

12 The decreasing order of strength of the bases,

OH ,NH, ,H—-C=C~ and CH; — CH, :

ACHy;-CH, >NH, >H-C=C" >O0OH"


https://dl.doubtnut.com/l/_NISvS57rguIC
https://dl.doubtnut.com/l/_BZ4gRIwNDhVL

BH-C=(C" >CH; -CH, >NH, >O0OH"
COH >NH, >H-C=(C" >(CH; - CH,

DDNH, >H-C=C" >0H  >CH3; -CH,

Answer: B

o Watch Video Solution

13. Fear or exitement, generally cause one to breathe rapidaly and it

results in the decrease of concentration of CO; in blood. In what way it

will change pH of blood ?

A. pH will increase

B. pH will decrease

C.No change

D. No change pH will adust to 7.

Answer: C

[ - 1


https://dl.doubtnut.com/l/_BZ4gRIwNDhVL
https://dl.doubtnut.com/l/_EYyqu8mVyNEI

| @J Watch Video Solution J

14. The pK, of HCN is 9.30. The pH of a solutin prepared by mixing 2.5
moles of KCN and 2.5 moles of HCN in water and making up the total
volume to 500m.L is

A.9.30

B.7.30

C.10.30

D. 8.30

Answer: A

o Watch Video Solution

15. In what manner will the increase of pressure affect the following

equation ? C(s) + H,O(g) < CO(g) + Ha(9)


https://dl.doubtnut.com/l/_EYyqu8mVyNEI
https://dl.doubtnut.com/l/_oJ692W1ZyWzN
https://dl.doubtnut.com/l/_ssvBtIKB7wjL

A. Shift in the forward direction

B. Shift in the reverse direction

C.increase in the yield of hydrogen

D. No effect

Answer: B

o Watch Video Solution

16. One "mole" of NyO4(g) at 300K is kept in a closed container under 1
atm. It is heated to 600K, when 20 % by mass of N2O,(g) decomposes
to NO,(g). The resultant pressure is

A. 1.2atm

B. 2.4atm

C.2.0 atm

D. 1.0 atm


https://dl.doubtnut.com/l/_ssvBtIKB7wjL
https://dl.doubtnut.com/l/_ijr2eRaOPO60

Answer: B

° Watch Video Solution

17. If pK,, for fluoride ion at 25°C is 10.83 the ionisation constant of

hydrofiuoric acid at this temperature is

A1.74 x 107°

B.3.52 x 103

C.6.75 x 10 %

D.5.38 x 102

Answer: C

° Watch Video Solution

18. the solubility of A,Bs is y mol dm ~3. Its solubility product is


https://dl.doubtnut.com/l/_ijr2eRaOPO60
https://dl.doubtnut.com/l/_uWda8ZqQfxvr
https://dl.doubtnut.com/l/_iqnaym5U3N5X

Answer: D

o Watch Video Solution

19. For the reaction
CO(g) + H0(g) < COx(g) + Ha(g)
at a given temperature the equilibrium amount of CO,
(g) can be increased by
A. adding a suitable catalyst
B. adding an inert gas

C. decreasing the volume of the container

D. increasing the amount of CO (g)


https://dl.doubtnut.com/l/_iqnaym5U3N5X
https://dl.doubtnut.com/l/_PEEUohVuOlpa

Answer: D

° Watch Video Solution

20. Which of the following statement (s) is (are) correct ?
(1) . The pH of 1.0 x 10~ M solution of HCl is 8
(2). The conjugate base of Hy PO, is HPO?[
(3). Autoprotolysis constant of water increases with temperature
(4). When a solution of a weak monoprotic acid is titrated against a
strong base at half neutralization point pH = (1/2)pK,
A 2,3
B.1,2,3

C.3,4

D.2,3, 4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PEEUohVuOlpa
https://dl.doubtnut.com/l/_DcxPBqidrHiH

21. For the chemical reaction

3X(g) +Y(9) & X5Y¥(g),

the amount of X3Y at equilibrium is affected by
A. temperature and pressure
B. temperature only
C. pressure only

D. temperature pressure and catalyst.

Answer: A

o Watch Video Solution

22.The pH 0.1 M solution the following salts increases in the order.

A.NaCI < NH,CI < NaCN < HCI

B.HCI < NH,CI < NaCI < NaCN


https://dl.doubtnut.com/l/_DcxPBqidrHiH
https://dl.doubtnut.com/l/_eoq3CBNpixSK
https://dl.doubtnut.com/l/_4JgY8dfrRAo0

C.NaCN < NH,CI < NaCI < HCI

D. HCI < NaCI < NaCN < NH,CI

Answer: B

° Watch Video Solution

23. A buffer solution can be prepared from a mixture of
(1).Sodium acetate and acetic acid in water

(2).Sodium acetate and hydrochloric acid in water
(3).ammonia and ammonium chloride in water

(4). Ammonia and sodium hydroxide in water.

The correct answer is :

A1,3 4

B.2, 3, 4

C.1,2,4

D.1,3


https://dl.doubtnut.com/l/_4JgY8dfrRAo0
https://dl.doubtnut.com/l/_lOiu4OQqvoWw

Answer: D

° Watch Video Solution

24. For the reversible reaction

Ny(g) + 3Hy(g) < 2NH;(g)
at 500° C, the value of K, is 1.44 x 105 when the partial pressure is
measured in atmosphere. The corresponding value of K, with
concentration in mol L™ ! is

A.1,44 x 107°/(0.082 x 500) >

B.1.44 x 107°/(8.314 x 773) °

C.1.44 x 107°/(0.082 x 773)?

D.1.44 x 1077 /(0.082 x 773) 2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lOiu4OQqvoWw
https://dl.doubtnut.com/l/_WebxR7xXaOnp
https://dl.doubtnut.com/l/_vjfpmz4rr2ic

25. When two reactants A and B are mixed to give products, C' and D,
the reaction quotient (Q) at the initial stages of the reaction

A.is zero

B. decreases with time

C.is independent of time

D. increases with time

Answer: D

° Watch Video Solution

26. At constant temperature, the equilibrium constant (K,) for the
decomposition reaction

N>O4 < 2NO,

is expressed by K, = 4z’p/(1 — 2”), where p=pressure x= extent of

decomposition. Which of the following statements is true?

A. Kp increases with increase of P


https://dl.doubtnut.com/l/_vjfpmz4rr2ic
https://dl.doubtnut.com/l/_xjV0rwsJKgIc

B. Kp increases with increase of x
C. Kp increases with decreases of x

D. K, remains constant with change in P and X.

Answer: D

o Watch Video Solution

27. Consider the following equilibrium in a closed container

N2O4(g) < 2NOs(g)

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

equilibrium constant (K,) and the degree of dissociation (a)?
A.Neither K, nor o« changes
B.Both K, and « change

C. K, changes but a does not change

D. K, does not change order of solubility of :


https://dl.doubtnut.com/l/_xjV0rwsJKgIc
https://dl.doubtnut.com/l/_miomkn2oENVz

Answer: D

° Watch Video Solution

28. |dentify the correct order of solubility of NayS, CuS and ZnS in

aqueous solution

A.CuS > ZnS > NasyS

B.ZnS > NayS > CuS

C.NayS > CuS > ZnS

D. NayS > ZnS > CuS

Answer: D

° Watch Video Solution

29. A weak acid HX has K, = 1 x 10~ °M. If forms a salt NaX on reaction

with alkali. The perentage degree of dissociation of 0.1 M solution of NaX


https://dl.doubtnut.com/l/_miomkn2oENVz
https://dl.doubtnut.com/l/_gTz2hIjIPHOx
https://dl.doubtnut.com/l/_uHGuC2eeZGYI

A. 1.0E-5

B. 0.01

C.01

D.0.15

Answer: B

° View Text Solution

30. 0.1 mole of CH3NH, (Kb =5 X 10*4) is mixed with 0.08 mole of
HCI and diluted to one litre. The [H*] in solution is

A8 x 1072

B.2 x 10"

C.1.23 x 1074

D.8 x 10~


https://dl.doubtnut.com/l/_uHGuC2eeZGYI
https://dl.doubtnut.com/l/_WoBsktvsHnth

Answer: D

° Watch Video Solution

31. The solubility product constant (K,,) of salts of types MX, MX,,
and M3X at temperature T are 4.0 x 107832 x 10, and
2.7 x 10713, respectively. The solubilities of the salts at temperature T'
are in the order

AMX > MX, > MsX

B.M3X > MX, > MX

CMXy > MyX > MX

D. MX > M;X > MX,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WoBsktvsHnth
https://dl.doubtnut.com/l/_bxtM7fPuvEHc

32. Aqueous solutions of HNO3, KOH, CH3;COOH ,and CH3COONa

of identical concentrations are provided. The pair (s) of solution which

form a buffer upon mixing is// are

A HNO; and CH;COOH

B.KHO and CH3COONa

C.HNQO3; and CH3COONa

D.CH3COOH and CH3;COONa

Answer: D

o Watch Video Solution

33. Upon treatment with ammonical Hys, the metal ion that precipitates

as a sulfide is

A. Fe(III)

B. AI(III)


https://dl.doubtnut.com/l/_9n1NqvLkGr0H
https://dl.doubtnut.com/l/_Kh3lGnAJX2Z3

C. Mg(II)

D. Zn(II)

Answer: D

° Watch Video Solution

34.The K, of Ag,CrO, is 1.1 x 10~ '? at 298K. The solubility (in mol/L)
of Ag,CrO,4 ina0.1MAgNOjs solution is

A1l1x10" 1

B.1.1 x 10~ %

C.1.1x10°*2

D.1.1 x 10 ?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Kh3lGnAJX2Z3
https://dl.doubtnut.com/l/_2kJnuEUs912s

Multiple correct answer type mcqs

1. For the gas phase reaction
CyH, + Hy, & C2H6(AH = — 327kca.l)
carried out in a vessel, the equilibrium concentration of CyH, can be
increased by
A.increasing the temperature
B. decreasing the pressure

C. removing some hydrogen (Hy)

D. adding some ethane (CyHg)

Answer: A::B::C::D

° Watch Video Solution

2. Which of the following will favour the formation of NHj3 by Haber's

process?


https://dl.doubtnut.com/l/_HmLbE8o237ji
https://dl.doubtnut.com/l/_0C1fqJn2PefN

A. increases of temperature

B. increase of pressure

C. Addition of catalyst

D. Addition of promoter.

Answer: B::C::D

o Watch Video Solution

3. Which of the following will not affect the value of equilibrium constant

of a reaction?

A. Change in concentration of reactants

B. Change in temperature

C. Change in pressure

D. Addition of catalyst.

Answer: A::C::D



https://dl.doubtnut.com/l/_0C1fqJn2PefN
https://dl.doubtnut.com/l/_qmbddCboqdfJ

| o Watch Video Solution

4.The equilibrium

S0,CIy(g) < SO0:(9) + CL(g)

is attained at 25°C in a closed container and inert gas helium is
introduced. Which of the following statement (s) is / are correct ?
(1).concentrations of SO,, CI, and SO,C1I, change

(2). More chlorine is formed

(3).Concentration of SO, is reduced

(4).More SO,C1, is formed

A. Concentration of SO,, CI, and SO,CI, change
B. more of chlorine is formed
C. Concentration of SO, is reduced

D. More of SO5C1, is formed.

o Watch Video Solution



https://dl.doubtnut.com/l/_qmbddCboqdfJ
https://dl.doubtnut.com/l/_GOeQLvUwcW1m

5. A buffer solution can be prepared from a mixture of

A. sodium acetate and acetic acid in water

B. sodium acetate and HCl in water

C. ammonia and ammonia chloride in water

D. ammonia and sodium hydroxide in water.

Answer: A::C

o Watch Video Solution

6. When two reactants A and B are mixed to give products, C' and D, the
reaction quotient (Q) at the initial stages of the reaction

A. at initial state of reaction is zero

B. decreas with time

C.is independent of time

D. increases with time


https://dl.doubtnut.com/l/_53D8qRX0Y3gz
https://dl.doubtnut.com/l/_0JqjhJBSV7Aw

Answer: A::D

o Watch Video Solution

7. The thermal dissociation of equilibrium of CaCos(s) is studied under
different conditions
CaCO3(s) & CaO(s) + CO4(9)
For this equilibrium, the correct statement (s) is/are
A.AH is dependenton T
B. K is independent of the initial amount of CaCO3

C.Kis dependent on the pressure of CO, at a given T

D. AH is independent of the catalyst if any.

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_0JqjhJBSV7Aw
https://dl.doubtnut.com/l/_lew21apvn1r7

IvAssertion -Reason type question

1. Assertion : A catalyst does no alter the equilibrium constant of a

reaction.

Reason : The catalyst forms a complex with the reactant and provides an

alternate path with lowe energy of in activation for the reaction. The

forward and reverse reaction are affected to the same extent.

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_yoT0LpHMigfr
https://dl.doubtnut.com/l/_dOPguFHbF0Pk

2.In the Haber process N, + 3H, < 2N Hj pressure is about 200 atm in
pressure of catalyst and temperature is kept 500°C' even though the
reaction is exothermic.

Reason : Energy needed for this reaction is easily obtained at this
temperature.
A.if both assertion and reason are correct and reason is correct
explanation for assertion.
B. if both assertion and reason are correct but reason is not correct
explanation for assertion.
C.if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_dOPguFHbF0Pk

3. Assertion : concentration of the reactant and product does not change

with time at equilibrium for a a chemical reaction.

Reason : The rate of a reaction is zero at equilibrium .

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: A

o View Text Solution

4. Assertion : The reaction 2NO(g) + O5(g) < 2NO5(g) is favoured in

the forward direction with increase of pressure.


https://dl.doubtnut.com/l/_SZ9bSGWllylj
https://dl.doubtnut.com/l/_CG49Frl9BURK

Reason : The reaction is exothermic.

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: B

o View Text Solution

5. Assertion : Haber's synthesis of NHj is carried out in the presence of a
catalyst.
Reason: the catalyst shifts the position of the equilibrium of the reaction

Ns(g) + 3H5(9) < 2NHj3(g) to the product side.


https://dl.doubtnut.com/l/_CG49Frl9BURK
https://dl.doubtnut.com/l/_VV1p2tCOtCZf

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: C

o View Text Solution

6. Assertion : When CaCOj3(s) is heated the loss of COy(g) from the
system causes the reaction to go almost to completion to leava a residue
of CaO(s)

Reason : Heating causes gas particles to move with more energy.

A.if both assertion and reason are correct and reason is correct

explanation for assertion.


https://dl.doubtnut.com/l/_VV1p2tCOtCZf
https://dl.doubtnut.com/l/_8opotY1RgqY8

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: B

o View Text Solution

7. Assertion : Acetic acid is a weak acid.

Reason : It has weak conjugate base.

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.


https://dl.doubtnut.com/l/_8opotY1RgqY8
https://dl.doubtnut.com/l/_RdPRkUASSonZ

D. if assertion and reason boht are incorrect.

Answer: C

o View Text Solution

8. Assertion (A): pH of water increases with an increase in temperature.

Reason (R) : K, or water increases with increase in temperature.

A.if both assertion and reason are correct and reason is correct

explanation for assertion.

B. if both assertion and reason are correct but reason is not correct

explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RdPRkUASSonZ
https://dl.doubtnut.com/l/_dPOBiKy0Cx1F

9. Assertion (A): pH of HC1T solution is less than that of acetic acid of the
some concentartion.
Reason (R) : In equimolar solution, the number of titrable protons
present in HC1 is less than that present in acetic acid.
A.if both assertion and reason are correct and reason is correct
explanation for assertion.
B. if both assertion and reason are correct but reason is not correct
explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dPOBiKy0Cx1F
https://dl.doubtnut.com/l/_e5PIh1agf6G7

10. Assertion : For the reaction : A(g) + B(g) < C(g) + D(g) at a given
temperature , there will be no effect of the addition inert gas at constant
pressure or at constant volume.
Reason : For the reaction A"™ = 0. Therefore there is no effect of
addition of inert gas either at constant volume or at constant pressure.
A.if both assertion and reason are correct and reason is correct
explanation for assertion.
B. if both assertion and reason are correct but reason is not correct
explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_389sL9U5odAd

11. Assertion : For the physical equilibrium,Ice < wate
On increasing temperature and increasing pressure more of water will
form.
Reason : Since the forward reaction is endothermic in nature and the
volume of water is lesser than the volume of ice.
A.if both assertion and reason are correct and reason is correct
explanation for assertion.
B. if both assertion and reason are correct but reason is not correct
explanation for assertion.

C. if assertion is correct but reason is incorrect.

D. if assertion and reason boht are incorrect.

Answer: A

o Watch Video Solution

Reason type questions



https://dl.doubtnut.com/l/_UrjDwkwTWGQ2

1. Statement -1 HCO, ion can act as a strong base.
Statement -2 CO%‘ ion can act as a weak base.
A. Statements -1 is true , statement -2 is also true, statement -2 is the
correct explanation of statement -1
B. Statement -1is true , statement-2 is also true, statement-2 is not the
correct explanation of statement-1
C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.

Answer: B

o Watch Video Solution

2. Statement-1 An aqueous solution of CH;COON H, can act as buffer.

Statement -2 An aqueous solution of pure salt can act as buffer.


https://dl.doubtnut.com/l/_dLt6XgCFSKdE
https://dl.doubtnut.com/l/_W1AN7iqqc4Na

A. Statements -1 is true , statement -2 is also true, statement -2 is the

correct explanation of statement -2

B. Statement -1is true , statement-2 is also true, statement-2 is not the

correct explanation of statement-2

C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.

Answer: C

o Watch Video Solution

3. Statement -1 Soda water becomes flat if kept open.

Statement -2 the amount of dissolved carbon dioxide decrease with

increase in pressure.

A. Statements -1 is true , statement -2 is also true, statement -2 is the

correct explanation of statement -3


https://dl.doubtnut.com/l/_W1AN7iqqc4Na
https://dl.doubtnut.com/l/_5lsCfKSrsono

B. Statement -1is true , statement-2 is also true, statement-2 is not the

correct explanation of statement-3

C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.

Answer: A

o Watch Video Solution

4, Statement -1 Reaction between iron and steam is irreversible if carried

in an open container.

Statement -2 An irreversible reaction cannot proceed in the reverse

direction.

A. Statements -1 is true , statement -2 is also true, statement -2 is the

correct explanation of statement -4

B. Statement -1is true , statement-2 is also true, statement-2 is not the

correct explanation of statement-4


https://dl.doubtnut.com/l/_5lsCfKSrsono
https://dl.doubtnut.com/l/_q7CFmIwp2GLI

C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.

Answer: B

o Watch Video Solution

5. Assertion: Addition of silver ions to a mixture of aqueous sodium
chloride and sodium bromide solution will first precipitate AgBr rather
than AgCl.
Reason : K, of AgCl < K, of AgBr.
A. Statements -1 is true , statement -2 is also true, statement -2 is the
correct explanation of statement -5
B. Statement -1 is true , statement-2 is also true, statement-2 is not the
correct explanation of statement-5

C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.


https://dl.doubtnut.com/l/_q7CFmIwp2GLI
https://dl.doubtnut.com/l/_DYvMbP2ICsFe

Answer: C

o Watch Video Solution

6. Asseration : In the dissociation of PCI; at constant pressure and

temperature addition of helium at equilibrium increases the dissociation

of PCI;.

Reason : Helium removes C1, from the field of action.

A. Statements -1 is true , statement -2 is also true, statement -2 is the

correct explanation of statement -6

B. Statement -1is true , statement-2 is also true, statement-2 is not the

correct explanation of statement-6

C. Statement -1 is true, statement -2 is false.

D. Statement -1 is false, satement-2 is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DYvMbP2ICsFe
https://dl.doubtnut.com/l/_7tSYSZJoDpNT

Matrix - Match Type Questions

Column I Column IT

(A)CH3COONa (i) Almost neutralpH > 7or <7
1. (B)NH,CI (¢i)AcidicpH < 7

(C)NaNO; (i11) Alkaline pH > 7

(D)CH3COONH,  (iv)Neutral pH =7

A (A) = (#2), (B) — (id), (C) — (i), (D) — (4)
B.(4) = (&), (B) = (i), (C) = (), (D) — (dii)
C.(A) = (i), (B) — (iii), (C) — (ii), (D) — (4v)

D.(A4) — (iv), (B) — (i), (C) — (44)(D) — (1)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7tSYSZJoDpNT
https://dl.doubtnut.com/l/_wMXXHC1g0lvM

Column I Column IT
(A)Fe(OH), (i) K,y = s°

. (B)Ag,CrOy (i1) K, = 27s*
(C)CH3;COOAg  (iii) K, = 108s°
(D)Cas3(POy), (iv) K,y = 4s°

2

A.(A) — (III), (B) — (i), (C) — (ii3), (D) — (4)
B.(4) — (ii), (B) — (iv), (C) — (i), (D) — (i7)
C.(A) — (¢), (B) — (43), (C) — (37), (D) — (iv)

D.(A) = (w), (B) — (i), (C) — (iii), (D) — (i)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8WSA9uKlXMLi

