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CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

EQUILIBRIUM

PROBLEM FOR PRACTICE

1. The reaction

CH,COOH(I) + C,H:;OH(l) & CH,COOC,H(1) + H,0(l)

was carried out at 27 ° C by taking one mole of each of the reactants. The
reaction reached equilibrium when 2/3 rd of the reactants were

consumed. Calculate the free energy change for the reaction

(R =8.314 JK ! mol '1).

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Ynwt254TmfII

CURIOSITY QUESTIONS

1. A magician took yellow colured solution in one test tube and added a
colourless solution Into It and announced the fun of getting red colour.
Then he added red coloured solution into it and announced the fun of
colour becoming lighter. What chemicals he musthave used and explain

how all this might have happened ?

° View Text Solution

2. Why tooth decay occurs when we eat too much sweets?

° Watch Video Solution

3. Some reactions yield greater amount of products on heating while

some others give lesser amount. Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0on3A6SVCgW5
https://dl.doubtnut.com/l/_nQWUuEwwdqO1
https://dl.doubtnut.com/l/_iPtD0B7cGudD

4.At 0° C, ice and water are present in equilibrium. What will happen on

increasing the pressure ?

° Watch Video Solution

ADVANCED PROBLEMS

1. The degree of dissociation of HI at a particualr temperature is 0.8.
Calculate the volume of 2MNa,S,0 solution required to neutralise the
iodine present in an equilibrium mixture of a reaction when 2 mol each of

H, and I, are heated in a closed vessel of 2L capacity and the equilibrium

mixture is freezed.

° Watch Video Solution

2. NH; is heated at 15 at, from 25°C to 347°C assuming volume

constant. The new pressure becomes 50 atm at equilibrium of the


https://dl.doubtnut.com/l/_CtdMYOYiDzHC
https://dl.doubtnut.com/l/_QVY7H2w3YtuN
https://dl.doubtnut.com/l/_c5VNFR0bzvhN

reaction 2NH, & N, + 3H,. Calculate % moles of NH; actually

decomposed.

o Watch Video Solution

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

new equilibrium pressure of two gases.

o Watch Video Solution

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

CO(g) + 2H,(g) « CH30H(g)

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

Calculate

a.Kp and K,


https://dl.doubtnut.com/l/_c5VNFR0bzvhN
https://dl.doubtnut.com/l/_dIWVGcO37t3W
https://dl.doubtnut.com/l/_RZLls5hIsbUW

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

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

° Watch Video Solution

5.For the reaction
A <) ® e o . -19 [©)
g(CN)® & Ag® +2CN®, the K_at 25°C is 4 x 10-19 Calculate [Ag ]

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

° Watch Video Solution

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

Ny(g) + Oy(g) « 2NO(9)

was established the intial composition of air in mole fraction of

N2 and 02.

° View Text Solution



https://dl.doubtnut.com/l/_RZLls5hIsbUW
https://dl.doubtnut.com/l/_PJP7nfszdiad
https://dl.doubtnut.com/l/_dyt6qUjcQkVA
https://dl.doubtnut.com/l/_HNfOqk6fPuhe

7.At 817 ° C, K, for the reaction between COz(g) and excess hot graphite

(s) is 10atm.

(a) What are the equilibrium concentration of the gases at 817 °C and a

total pressure of 5atm?

(b) At what total pressure, the gas contains 5 % CO,, by volume?

o Watch Video Solution

8. The value of Kp is 1x103atm-! at 25°C for the reaction:
2NO + Cl, < 2NOCI. A flask contains NO at 0.02atm and at 25°C.
Calculate the mole of CI, that must be added if 1% of the NO is to be
converted to NOCI at equilibrium. The volume of the flask is such that

0.2mole of gas produce latm pressure at 25°C. (Ignore probable

association of NO to Nzoz.)

o Watch Video Solution



https://dl.doubtnut.com/l/_HNfOqk6fPuhe
https://dl.doubtnut.com/l/_tGaW85NHuvK1

9.The K, for the reaction N,O, & 2NO, is 640mm at 775K. Calculate the
percentage dissociation of N,O, at equilibrium pressure of 160mm. At

what pressure, the dissociation will be 50 % ?

o Watch Video Solution

10. The equilibrium constant of a reaction doubles on increasing the
temperature of the reaction from 25°C - 35°C. Calculate enthalpy
change of the reaction, assumpting it to be constant in this temperature

range.

o Watch Video Solution

1. A mixture in which the mole ratio of H, and O, is 2:1 is used to
prepare water by the reaction.
2H, (gy + O3(gy ~ 2H,0 )

The total pressure in the container is 0.8atm at 20 ° C before the reaction.


https://dl.doubtnut.com/l/_Mkimu9ayeg0M
https://dl.doubtnut.com/l/_EY9hxeJBixLW
https://dl.doubtnut.com/l/_Y8pffiI5ZCqc

Determine the final pressure at 120 ° C after reaction assuming 80 %

yield of water.

o Watch Video Solution

12. For a hypothetical reaction'P(g) + Q(g) hArr R(g) + S(g) , " a graph
between log Kand " T*(-1) " is a straight line as hsown in the fig. in which "
theta = tan”(-1) 0*5 and OA =10. " Assuming "Delta H*(@) " is independent
of temperature , calculate the equilibrium constant of the reaction at 298

K and 798 K respectively.

o View Text Solution

13. 2 mole of an equimolar mixture of alchols ROH and R'OH are taken in! L
flask. One mole of acetic acid is added to it. At equilibrium , 80% of acetic
acid is found to be reacted and the ratio of RCOOCH; and R' COOCH,4
formed is 3 : 2, Calculate the equilibrium constant for the esterification

of ROH.

. l


https://dl.doubtnut.com/l/_Y8pffiI5ZCqc
https://dl.doubtnut.com/l/_O4oGttbssL4z
https://dl.doubtnut.com/l/_uBnXPyB0xHTz

| ¥ vvatch video sSolution J

14. The values of Kp and Kp, for the reactions X & Y + Z, (a)
and A & 2B, (b)
are in the ration of 9: 1. If the degree of dissociation of X and A is equal,

then the total pressure at equilibriums (a) and (b) is in the ratio

° Watch Video Solution

15. Formaldehyde polymerizes to form glucose according to the reaction,
6HCHO - CgH,,0¢ The theoretically computed equilibrium constant for
this reaction is found to be 6 x 10%? If M solution of glucose dissociates
according to the above equilibrium, the concentration of formaldehyde in

the solution will be :

° Watch Video Solution

TEST YOUR GRIP (MULTIPLE CHOICE QUESTIONS)



https://dl.doubtnut.com/l/_uBnXPyB0xHTz
https://dl.doubtnut.com/l/_9MDaq1q4tQGK
https://dl.doubtnut.com/l/_DBDSKn6yuWsn
https://dl.doubtnut.com/l/_qP3cvoKFPHwR

1. For reaction,
PCl,4(g) + Cl,(g) < PCls(g)

the value of K at 250 ° C is 26. The value of K, at this temperature will be

A.0-61
B.0 - 57
C.0-83

D.0 - 46

Answer: A::B::C::D

o Watch Video Solution

2. Kp/KC for the reaction

1
CO(g) + Eoz(g) © COy(g) is

Al


https://dl.doubtnut.com/l/_qP3cvoKFPHwR
https://dl.doubtnut.com/l/_DzYVYPjg8ChL

B.RT
C.1/\/RT

D. (RT)1/2

Answer: A::B::C::D

o Watch Video Solution

3. For the reaction N2(g) + Oz(g) o 2NO(g), the value of K, at 800 °Cis
0.1. When the equilibrium concentrations of both the reactants is 0.5 mol,
what is the value of K, at the same temperature

A0-5

B.O-1

c.0-01

D.0 - 025

Answer: A::B::C::D

[ - 1


https://dl.doubtnut.com/l/_DzYVYPjg8ChL
https://dl.doubtnut.com/l/_C6CR7E5nWRJX

| @ Watch Video Solution J

4.In a reversible chemical reaction having two reactants in equilibrium, if
the concentration of the reactants are doubled then the equilibrium
constant will :

A. Reduced to half its original value

B. Reduced to one fourth of its original value

C. Doubled

D. Constant

Answer: D

o Watch Video Solution

5. The equilibrium constant for a reacton

N,(g) + O,(g) = 2NO(g) is 4 x 104 at 2000K. In the presence of catalyst,


https://dl.doubtnut.com/l/_C6CR7E5nWRJX
https://dl.doubtnut.com/l/_ZNGDKsjSF9x7
https://dl.doubtnut.com/l/_QYLuEEzbBJGa

the equilibrium constant is attained 10 times faster. The equilibrium
constant in the presence of catalyst, at 2000K is

A.40x 1074

B.4x 107*

C.4x10°3

D. difficult to compute without more data.

Answer: B

o Watch Video Solution

6. For the hypothetic reaction, the equilibrium constant (K) values are
given

A B,K, =20

B® C,K, = 4.0

C e D, K3 = 3.0

The equilibrium constant for the reaction

AeDis


https://dl.doubtnut.com/l/_QYLuEEzbBJGa
https://dl.doubtnut.com/l/_xQYCGy8L23G1

A. 48

B.6

D.24

Answer: A::B::C::D

° Watch Video Solution

7. For the reaction N,(g) + 3H,(g) © 2NH;(g) at 400K, Kp =41

Find the value opr for the following reaction :
1 3
ENz(g) + EHz © NH;(9)

A.6-4

B.0 - 02

C.50

D.4-6


https://dl.doubtnut.com/l/_xQYCGy8L23G1
https://dl.doubtnut.com/l/_3J9Jsqd0ZSuQ

Answer: A::D

° Watch Video Solution

8.

K, for the following reaction will be equal to 3Fe(s) + 4H,0(g) ¢ Fe;0,(s) + 4E

A (pH2)4(PFe3O4)

PH2

B.
Ph,0

o)

o)

Ppe

C.

D.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3J9Jsqd0ZSuQ
https://dl.doubtnut.com/l/_9PDXElFuDVbq

9. a' moles of PCl; are heated in a closed container to equilibrate
PCl;(g) @ PCl,(g) + Cl,(g) at a pressure of p atm . If x moles of PCI;
dissociate at equilibrium , then

A.0-04

B.0 - 025

C.0-02

D.0-05

Answer: A

o Watch Video Solution

10. The what manner will increase of pressure affect the following
equation ?

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

A. Shift in the forward direction


https://dl.doubtnut.com/l/_jmkkcVcpnsh7
https://dl.doubtnut.com/l/_HziaTmHqSW6G

B. Shift in the reverse direction

C.Increase in the yield of hydrogen

D. No effect.

Answer: B

o Watch Video Solution

1. Formation of SO; take place according to the reaction
250, + O, & 2505, AH = -45.2 kcal Which of the following factors
favours the formation of SO5 ?

A. Increase in temperature

B. Increase in pressure

C. Removal of oxygen

D. Increase in volume

Answer: B

[ - 1


https://dl.doubtnut.com/l/_HziaTmHqSW6G
https://dl.doubtnut.com/l/_895pOKn3nvr4

| @J Watch Video Solution

12. Le Chatelier's principle is not applicable to

A.Fe(s) + S(s) « F,S(s)
B. Hy(g) + I,(g) © 2HI(g)
C. Ny(g) + 3H,(g) < 2NH3(g)

D. Ny(g) + O,(g)  2NO(g)

Answer: A::B::C::D

o Watch Video Solution

13. In which one of the following reactions, the yield of the products

decreases by in creasing the pressure ?

A.250,(g) + 0, & 2504(9)

B. N,(g) + 3H,(g) & 2NH,(g)



https://dl.doubtnut.com/l/_895pOKn3nvr4
https://dl.doubtnut.com/l/_Am4a8QnvI1gR
https://dl.doubtnut.com/l/_6SmDw9833QR4

C. PCl5(g) « PCl3(g) + Cly(g)

D. N5(g) + O5(g) & 2NO(g)

Answer: A::C

° Watch Video Solution

14. What would happen to a reversible dissociation reaction at

equilibrium when an inert gas is added while the pressure remains

unchanged ?

A. Less of the product will be formed

B. More of the product will be formed

C. More of thereactants will be fromed

D. It remains unaffected.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6SmDw9833QR4
https://dl.doubtnut.com/l/_8jfY31POOn2m

15. The supply of oxygen to the tissues by blood (haemoglobin) can be

examined by

A. Boyle's law

B. Le chatelier's principle

C. Dalton's law

D. Charles'law

Answer: B

° Watch Video Solution

CONCEPTUAL QUESTIONS

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

conertration of products and reactants. Does the reaction stop?

° Watch Video Solution



https://dl.doubtnut.com/l/_8jfY31POOn2m
https://dl.doubtnut.com/l/_Ed96aORb6w9V
https://dl.doubtnut.com/l/_4TCBuvTneg7m

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

in an open vessel but not the decomposition of CaCO,. Explain.

o Watch Video Solution

3. If concentration are expressed in moles L' and pressure in
atmospheres, what is the ratio of KptoKC for the reaction,

250,(g) + O5(g) < 2S04(g) at 25°C?

o Watch Video Solution

4.The value of equlibrium constant depends on what?

o Watch Video Solution



https://dl.doubtnut.com/l/_4TCBuvTneg7m
https://dl.doubtnut.com/l/_kV5yrbMn9c5L
https://dl.doubtnut.com/l/_NGr31D8NAbVb
https://dl.doubtnut.com/l/_okABrpdrvC7d

5. The equilibrium constant for the reactions
N, + O, & 2NO and (ii)2NO + O, & 2NO,are K; and K, respectively,
then what will be the equilibrium constant for the reaction

N, + 20, & 2NO,

o Watch Video Solution

; - -2
6. For the reactions, Nz(g) + 3H2(g) g 2NH3(g). At 400K, Kp =4latm~-.
Find the value of K, for each of the following reactions at the same
temperature:

(i) 2NH3 gy € Ny (gy + 3Hy(g)»

1 3
(ii) 5N3 gy * SHa(g) @ NH3(g),

(ii) 2N, ) + 6Hy 4y ¢ 4NHy )

o Watch Video Solution

7. The equilibrium

H,O(l) # H,O(v) is attained in a closed container at 40 °C. The aqueous


https://dl.doubtnut.com/l/_TXiWp2EIOi82
https://dl.doubtnut.com/l/_HYR3okp5Kznm
https://dl.doubtnut.com/l/_TAv0tFBXczRP

tension of water at 40 ° C is 23 mm . What is K, for the said equilibrium ?

° Watch Video Solution

8. The concentration quotient of a reversible reaction is Q, and the
equilibrium  constant is K. What do youconclude if (i)

Q = K(i))Q > K(ii)Q < K?

° Watch Video Solution

9. What does the equilibrium constant K less than 1 indicate ?

° Watch Video Solution

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

equilibrium constant?

° Watch Video Solution



https://dl.doubtnut.com/l/_TAv0tFBXczRP
https://dl.doubtnut.com/l/_U7pBOp4lzyZo
https://dl.doubtnut.com/l/_ZAKwJ2nkHjfn
https://dl.doubtnut.com/l/_ItViSQcvW22R
https://dl.doubtnut.com/l/_rbzSyuJxZbF9

11. In which one of the following reactions, the yield of the product will be

maximum ?

2A+Be C,K=10"°,C+2D e E,K=10>,D+3B & f K = 10°.

° Watch Video Solution

12. For the reaction
H, + I, & 2HI, if intially 25 mL of H, and 20 mL of I, are present ia a
container in a container and at equilibrium, 30 mL of Hl is foprmed , then

calculate equilibrium constant.

° Watch Video Solution

13.

A,G° = - RT InK. For the same reaction at the same temperature using K. and .

are found to be different . Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rbzSyuJxZbF9
https://dl.doubtnut.com/l/_VghHcC2NxLLs
https://dl.doubtnut.com/l/_1ZMdt7gRs18d

14. What happence to the equilibrium PCl:(g) & PCl5(g) + Cl,(g), if
nitrogen gas is added to it (i)at constant volume(ii) at constant pressure

? Give reasons.

° Watch Video Solution

15. What two changes on the equilibrium,

N,(g) + 3H,(g) € 2NH,(g), AH = -92.4 kJ. can keepitsstate undisturbed

?

° Watch Video Solution

16. The following system is equilibrium : SO,Cl, + Heat < SO, + Cl,
What will happen to the temperature of the system if some CI, gas is

added at equilibrium

° Watch Video Solution



https://dl.doubtnut.com/l/_Jk4kcFxXUoyt
https://dl.doubtnut.com/l/_fbrdd0MovsYf
https://dl.doubtnut.com/l/_aNZrHII3CM6x
https://dl.doubtnut.com/l/_mxd8vRyB0FvM

17. Areaction A(g) + B(g) < 2C(g) is an equlibrium at a certain
temperature. Can we increases the amount of products by (i) adding

catayst (ii) increasing pressure?

o Watch Video Solution

18.2N,0(g) + O,(g) « 4No(g), AH > 0
What will be the effect on equilibrium when

(i) Volume of the vessel increases ? (ii) Temperature decreases ?

o Watch Video Solution

19. Some process are given below. What happens to the process if it is

subjected to a change given in the barckets ?

M. pt
(ii) Dissolution of Ice < Water ( Pressure is increased )

(ii) Dissolution of NaOH in water ( Temperature is increased)
(iii)  N,(g) + O,(g) © 2NO(g) - 180 - 7kJ (pressure is increased and

temperature is decreased).



https://dl.doubtnut.com/l/_mxd8vRyB0FvM
https://dl.doubtnut.com/l/_8IlZ3PpLhR8O
https://dl.doubtnut.com/l/_ErR6hOje0akA

| o Watch Video Solution

20. What is the effect of the reduction of the volume of the system for
the equilibrium

2C(s) + O,(g) « 2C0O(g)?

° Watch Video Solution

21. In the direction , N, + 3H, « 2NH, at equilibrium , helium gas is
injected into the vessel without disturbing the overall pressure of the

system. What will be the effect on the equilibrium ?

° Watch Video Solution

NCERT QUESTIONS AND EXERCISES WITH ANSWERS

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.


https://dl.doubtnut.com/l/_ErR6hOje0akA
https://dl.doubtnut.com/l/_4MdNTqxtG7lh
https://dl.doubtnut.com/l/_n0EsjE67rUPx
https://dl.doubtnut.com/l/_WqM55n2FuDEB

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:

[50,] = 0.60Mm, [0,] = 0.82M and [ 50, ] = 1.90Mm7

250,(g) + O4(g) © 2504(g)

o Watch Video Solution

3. At a certain temperature and a total pressure of 10° Pa, iodine vaour
contain 40% by volume of iodine atmos [Iz(g) o ZI(g)]. Calculate K, for

the equilibrium.

(e |


https://dl.doubtnut.com/l/_WqM55n2FuDEB
https://dl.doubtnut.com/l/_hZgSdnnYFmKE
https://dl.doubtnut.com/l/_yDUUIlC4wNKe

| ¥ Vvatch Video Solution J

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

a. 2NOCl(g) « 2NO(g) + Cl,(g)

b.2Cu (NO3)2(S) & 2Cu0(s) + 4NO,(g) + 0,(g)

c. CH;COOC,H(aq) + H,0O(1) & CH;COOH(aq) + C,H-OH(aq)

d. Fe3* (aq) + 30H® (aq) & Fe(OH)4(s)

e. I(s) + 5F,  2IF

° Watch Video Solution

5.Find out the value of K|, for each of the following equilibrium from the
value of K,
a.2NOCI(g) & 2NO(g) + Cl(g), K, = 1.8 x 10"2 at 500K

b. CaCO4(s) & CaO(s) + CO,(g), K, = 167 at 1073K

° Watch Video Solution



https://dl.doubtnut.com/l/_yDUUIlC4wNKe
https://dl.doubtnut.com/l/_M1uKWlmRsgFh
https://dl.doubtnut.com/l/_QEc5vJ39BXXg
https://dl.doubtnut.com/l/_Nnf6nlaEjTjR

6. For the following equilibrium, K, = 6.3 x 104at1000K
NO(g) + O3(9) « NOy(9) + Ox(9)
Both the forward and reverse reactions in the equilibrium are elementary

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

o Watch Video Solution

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

equilibrium constant expression?

o Watch Video Solution

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

2Ny (g) * 02 2N,0y)

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, =20 x 10-%litremol 1. Determine the composition of

equilibrium mixture.



https://dl.doubtnut.com/l/_Nnf6nlaEjTjR
https://dl.doubtnut.com/l/_OJQtBqmiQsR2
https://dl.doubtnut.com/l/_6XZui1aKpeeH

| ° Watch Video Solution

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

2NO gy + Bry gy € 2NOBr .

When 0.087mole of NO and 0.0437mole of Br, 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.

° Watch Video Solution

10. At 450K, K, =2.0x 1019/ bar for the given reaction at equilibrium.
250,(g) + Ox(g) « 250;(9)

What is K, at this temperature?

° Watch Video Solution



https://dl.doubtnut.com/l/_6XZui1aKpeeH
https://dl.doubtnut.com/l/_sA91wVXTC3h4
https://dl.doubtnut.com/l/_oxYv9nRX77mp

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) « Hy(g) + 1,(9)

o Watch Video Solution

12. A mixture of 1.57mol of N,, 1.92mol of H, and 8.13mol of NH; is
introduced into a 20L reaction vessel at 500K. At this temperature, the
equilibrium constant K, for the reaction N,(g) + 3H,(g) ¢ 2NH;(g) is
1.7 x 102. Is the reaction mixture at equilibrium? If not, what is the

direction of the net reaction?

o Watch Video Solution

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

[t [0, ]?

" wop [H,0]°



https://dl.doubtnut.com/l/_uhEcZB91DHNV
https://dl.doubtnut.com/l/_JaXjvjmSvakQ
https://dl.doubtnut.com/l/_y45Tr3a1xH6q

Write the balanced chemical equation corresponding to this expression.

o Watch Video Solution

14. One mole of H,O 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,

H30 (g) * €O (g) © Hy(g) + COy(q)

Calculate the equilibrium constant for the reaction.

o Watch Video Solution

15. At 700K equilibrium constant for the reaction, Hy gy + Iy © 2HI )
is 54.8. If 0.5mollitre ™! of HI 4 is present at equilibrium at 700K, what
are the concentrations of H (g and I 4y assuming that we initially

started with HI 4 and allowed it to reach equilibrium at 700K.

o Watch Video Solution



https://dl.doubtnut.com/l/_y45Tr3a1xH6q
https://dl.doubtnut.com/l/_LiBzej0cLvER
https://dl.doubtnut.com/l/_2plVg454QNc0
https://dl.doubtnut.com/l/_Egmu1ApRmA28

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

2ICI(g)  I,(g) + Cl,(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 C,Hg when it is placed in a flask at 4.0atm

pressure and allowed to come to equilibrium?

C,Hg(g) « C,H4(9) + Hy(9)

o Watch Video Solution

18. Ethyl accetate is formed by the reaction between ethanol and acetic
acid and the equilibrium is represented as :

CH,COOH(l) + C,H-OH(l) ¢ CH,COOC,H(l) + H,O(l).

o View Text Solution



https://dl.doubtnut.com/l/_Egmu1ApRmA28
https://dl.doubtnut.com/l/_3ZNtV0Kg8JFe
https://dl.doubtnut.com/l/_S87LlMr1T5Sa
https://dl.doubtnut.com/l/_aaueKE9ufLGh

19. A sample of pure PCl; was introduced into an evacuted vessel at 473K.
After equilibrium was attained,concentration of PCI; was found to be
0.5 x 10~ mollitre 1. If value of K_ is 8.3 x 10 3mollitre 1. What are the

concentrations of PCl; and ClI, 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) + CO,(9), Kp = (0.265 atm at 1050K

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

partical pressure are: p, = 1.4atm and pp = 0.80atm?

o Watch Video Solution

21. Equilibrium constant,

K, for the reaction, N,(g) + 3H,(g) © 2NH,(g) at 500K is 0 - 061. At a


https://dl.doubtnut.com/l/_aaueKE9ufLGh
https://dl.doubtnut.com/l/_0fWnxB8tCg6R
https://dl.doubtnut.com/l/_OBE5mpfeeoIz

particular time, the analysis shows that composition of the reaction
mixture is 3 *+ 0 mol L'INZ, 2 -0 mol L'IH2 and 5 - Omol L'lNH3. Is the
reaction at equilibrium ? If not , in which direction does the reaction tend

to reach equilibrium ?

o Watch Video Solution

22.Bromine monochloride, (BrCl) decomposes into bromine and chlorine
and reaches the equilibrium.
2BrCl gy & Bry(g) + Cly(g)
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 CO, in

equilibrium with solid carbon has 90.55 % CO by mass:


https://dl.doubtnut.com/l/_OBE5mpfeeoIz
https://dl.doubtnut.com/l/_6Qg8d5HkpnJu
https://dl.doubtnut.com/l/_5dTiqwJf7AXR

C(s) ¥ COy(g) © 2C0 4

Calculate K, for the reaction at the above temperature.

° 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) + 1/20,(g) © NO,(g) where

AG® (NOZ) = 52.0kJ/mol, AG ®(NO) = 87.0kJ/mol, AG® (02) = OkJ/mol.

° Watch Video Solution

25. Does the number of moles of reaction products increase , decrease or
remain same when each of the folllowing equilibria is subjected to a

decrease by increasing the volume ?

° View Text Solution



https://dl.doubtnut.com/l/_5dTiqwJf7AXR
https://dl.doubtnut.com/l/_AubbWdeQXFVl
https://dl.doubtnut.com/l/_pl4n4vyHwabF

26. Which of the following reactions will get affected by increasing the
pressure? Also, mention whether change will cause the reaction the
reaction to go into forward of backward direction.

a. COCly(g) « CO(g) + Cly(g)

b. CH4(g) + 2S,(g) « CSy(g) + 2H,S(g)

c. COx(g) + C(s) & 2CO(g)

d. 2H,(g) + CO(g) « CH30H(g)

e. CaCO4(s) « CaO(s) + CO,(9)

f. 4NH;(g) + 50,(g) « 4NO(g) + 6H,0(g)

o Watch Video Solution

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

Hy(g) + Bry(g) « 2HBr(g)

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

into a sealed container at 1024K.

o Watch Video Solution



https://dl.doubtnut.com/l/_t6LYciVYp1KK
https://dl.doubtnut.com/l/_Lr0aJVxf4LIN

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

CHy(g) + H,0(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?

o Watch Video Solution

29. Decribe the effect of:
a. Addition of H,

b. Addition of CH;0OH

¢. Removal of CO

d. Removal of CH,;0OH


https://dl.doubtnut.com/l/_Lr0aJVxf4LIN
https://dl.doubtnut.com/l/_3vjp9QNgIfkn
https://dl.doubtnut.com/l/_zBuGVJC7UanG

on the equilibrium of the reaction:

2H,(g) + CO(g) < CH;0H(g)

o Watch Video Solution

30. At 473K, equilibrium constant K. for decomposition of phosphorus
pentachloride, PCI; is 8.3 x 10 3. If decomposition is depicted as,

PCI(g) © PCl4(g) + Cly(g)A,H® = 124.0kJmol -1

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 PCl; is added

ii. Pressure is increased

iii. The temperature is increased?

o Watch Video Solution



https://dl.doubtnut.com/l/_zBuGVJC7UanG
https://dl.doubtnut.com/l/_bhlsBjy1Mw3M

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 H,. In
second stage, CO formed in first stage is reacted with more steam in
water gas shift reaction,

CO(g) + Hy,0(g) « CO,(g) + Hy(g)

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

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

o Watch Video Solution

32. Predict which of the following reaction will have appreciable
concentration of reactants and product
(a)Cl,(g) & 2Cl(g), K, = 5x 10739

(b) Cl,(g) = 2NO(g) < 2NOCI(g), K. = 3 - 7 x 108

(c) Cly(g) + 2NO,(g) « 2NO,CI(g),K, =1 - 8

o Watch Video Solution



https://dl.doubtnut.com/l/_XE43qJZYTNV5
https://dl.doubtnut.com/l/_iXFl3dxbA5fO

33. The value of

K, for the reaction, 30,(g) € 205(g), is 2 - 0 x 107°% at 25° C. If the equilibri

K, for thereaction, 30,(g) < 20;(g),is 2-0x 10~°" at 25°C. Ift
What is the concentration of O37?

° Watch Video Solution

34.The reaction , CO(g) + 3H,(g) © CH,(g) + H,O(g), is at equilibrium at
1300 K in a 1 L flask. It also contains 030 mol of CO, 0*10 mol of
H, and 0 - 02 mol of H,O and an unknown amount of
CH, in the flask. Determine the concentration of CH, in the mixture. The
equilibrium constant, K, for the reaction at the given temperature is

3+ 90.

° View Text Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS)



https://dl.doubtnut.com/l/_iXFl3dxbA5fO
https://dl.doubtnut.com/l/_19oTmwEmeoJr
https://dl.doubtnut.com/l/_6LXPF58piYyc
https://dl.doubtnut.com/l/_7l62wgS7qnZX

1. Which measurable property becomes constant in water < watervapour

equilibrium at constant temperature.

o Watch Video Solution

2. Give one example of everyday life in which there is gas solution

equilibrium .

o Watch Video Solution

3. Give one example of a reversible reaction taking place in aqueous

solution.

o Watch Video Solution

4. Write the reversible reaction taking place between ferric ions and

thiocyanate ions and write the colour of each reactant and product.

o Watch Video Solution



https://dl.doubtnut.com/l/_7l62wgS7qnZX
https://dl.doubtnut.com/l/_BqX70mVCxKZV
https://dl.doubtnut.com/l/_Ue2COrLDV90O
https://dl.doubtnut.com/l/_LdUthnZbcNyv

5. What will be

Kp for the reaction2NOCI(g) — 2NO(g) + Cl,(g) at 1000 K? K, at 1000 K is 3 -

o Watch Video Solution

6. Under what condition, a reversible process becomes irreverible?

o Watch Video Solution

7. What is the effect on equilibrium and on the value of equilibrium

constant on adding catalyst ?

o Watch Video Solution

8. If the equilibrium constant for a reaction is 4 - 0 , what will be the

equilibrium constant for the reverse reaction.


https://dl.doubtnut.com/l/_LdUthnZbcNyv
https://dl.doubtnut.com/l/_98w4r5b2b8bG
https://dl.doubtnut.com/l/_osobSMRFmbXf
https://dl.doubtnut.com/l/_UKak4uXSKhKc
https://dl.doubtnut.com/l/_M9i5VTNgbGV0

A1l

B.4

C.0.25

D. 25

Answer: C

o Watch Video Solution

9. Write the expression for equilibrium constant K, for the reaction,

3Fe(s) + 4H,0(g) © Fe30,(s) + 4H(g).

o Watch Video Solution

10. What is van't Hoff reaction isotherm ?

o Watch Video Solution



https://dl.doubtnut.com/l/_M9i5VTNgbGV0
https://dl.doubtnut.com/l/_oD8PBTEkT1bm
https://dl.doubtnut.com/l/_d16zOlRaMg2k
https://dl.doubtnut.com/l/_tvYT2D0TevqD

11. What happens to the disociation of PCI; in a closed vassel if helium

gas is introduced into it at the same temperature ?

o Watch Video Solution

12. What happens when potassium ferrocyanide solution is added to a

ferric salt solution?

° Watch Video Solution

13. N, +3H, © 2NH; in this equilibrium system if the pressure is

increased at 25 ° C then the value of K will

o Watch Video Solution

14. What are the conditions for getting maximum yield of NH, by Haber's

process?

o Watch Video Solution



https://dl.doubtnut.com/l/_tvYT2D0TevqD
https://dl.doubtnut.com/l/_ywRtXhwytnJs
https://dl.doubtnut.com/l/_Ft5lnqnpYugI
https://dl.doubtnut.com/l/_aXZBoKQuVqv0

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS)

1. What do you understand by term 'Equilibrium’ ? Explain physical

equilibrium with one suitable example.

° Watch Video Solution

2. Give one example of each of the following equilibria :
(i) Solid - Liquid Equilibria (ii) Liquid - Gas Equilibrium (iii) Solid - Solutions

Equilibrium

° Watch Video Solution

3. Define the terms ' Vapour pressure and 'Solubility'.

° Watch Video Solution



https://dl.doubtnut.com/l/_aXZBoKQuVqv0
https://dl.doubtnut.com/l/_9YsLdUv7c4rD
https://dl.doubtnut.com/l/_ABRw4zvDh3H4
https://dl.doubtnut.com/l/_Pw0SrlxSDGvX
https://dl.doubtnut.com/l/_3PLbpz4bRphd

4. Define Henry Law. Why the gas fizzes out when a soda water bottle is

opened ?

o Watch Video Solution

5. What do you understand by Reversible and Irreversible reactions?
[llustrate your answer with two examples of each. Under what conditions

a reversible reaction becomes irreversible ?

o Watch Video Solution

6. What do you understand by chemical equilibrium? Explain with one

suitable example.

o Watch Video Solution

7. List any four important characteristics of a chemical equilibrium.

e l


https://dl.doubtnut.com/l/_3PLbpz4bRphd
https://dl.doubtnut.com/l/_HTlRLmhUKADv
https://dl.doubtnut.com/l/_mq7gm83i2s4n
https://dl.doubtnut.com/l/_jeEj80Pzi24I
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8. State and explain the Law of Mass Action.

° Watch Video Solution

9. State and explain the 'Law of Chemical Equilibrium.’

° Watch Video Solution

10. Derive a general expression for the equilibrium constant.

° Watch Video Solution

11. What do you understand by K, and K, ? Derive a relationship between

them.

° Watch Video Solution



https://dl.doubtnut.com/l/_jeEj80Pzi24I
https://dl.doubtnut.com/l/_eM1k7O14O9y5
https://dl.doubtnut.com/l/_AEUxTT6gFZ5G
https://dl.doubtnut.com/l/_gucgtOPhCVfD
https://dl.doubtnut.com/l/_G5eu2eSAIHiA

12. K, and K, are related by KP:KC(RT)A“. Under what practical

condition/s,Kp =K_.?

° Watch Video Solution

13. Characteristics of Equilibrium constant continued..

° Watch Video Solution

14. Discuss the effect of temperature of the equilibrium constant. How
does it change for (a) exothermi reaction (b) endothermic reaction ©

reaction having zero heat of reaction ?

° Watch Video Solution

15. Define 'Homogeneous Equlibria and Heterogeneous Equilibria'. Give

two examples of each of them.

[ e ]


https://dl.doubtnut.com/l/_6qJe9IykWYBt
https://dl.doubtnut.com/l/_4OYZ7xMRZ0Mh
https://dl.doubtnut.com/l/_h0K00LS52e8B
https://dl.doubtnut.com/l/_DfKbg6bDRHM8

l &J Watch Video Solution J

16. Applying the law of chemical equilibrium, explain why vapour pressure

of water is constant at constant temperature.

° Watch Video Solution

17. Why strictly speaking equilibrium constant has no units ?

° Watch Video Solution

18. How does the magnitude of equilibrium constant give an idea of the

relative amounts of the reactants and products ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DfKbg6bDRHM8
https://dl.doubtnut.com/l/_t7Iy0XZEH7v7
https://dl.doubtnut.com/l/_h8lERzJztKJa
https://dl.doubtnut.com/l/_7l82Taikox6J

19. Write the relationship between standard free energy change and
equilibrium constant of a reaction. Express it in the exponential form.
Using this relation how does + or -signofAG decided the extent of

reaction in the forward direction?

° Watch Video Solution

20. What is the effect of adding a catalyst on a reaction which is (a) in

equilibrium (b) not in equilibrium ?

° Watch Video Solution

21. What is the effect of adding 1 mole of He (g) to a flask containing

S0,, O, and SOj in equilibrium at constant temperature ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JHx3dSndJXbX
https://dl.doubtnut.com/l/_7AXT2x8gxope
https://dl.doubtnut.com/l/_uQEGOFVjGDI0

22. For the reaction at equilibrium , 250,(g) + O,(g) © 2S05(g) + Heat,
indicate the direction in which the equilibrium will shift when the
following changes are made :

(i) Temperature of the system is decreased

(ii) Total pressure is decreased

(iii) Volume of the container is increased (iv) A catalyst is added.

o Watch Video Solution

23. Consider the following reaction

N,0,(g) © 2NO,(g)AH = 58.6KJ

What will be the effect of the following changes on the concentration of
N,O, at equilibrium?

(i) Increasing the pressure (ii) Increasing the temperature

(iii) Increasing the volume

(iv) Adding more NO,(g) to the system without changing temperature

and pressure (v) Adding catalyst.

o Watch Video Solution



https://dl.doubtnut.com/l/_fvms49pDQAyc
https://dl.doubtnut.com/l/_5GRGh3jHo193

24. What will be the effect of increased pressure on the following
equilibria ?

(DH,(g) + I,(9) « 2HI(g)

N,(g) + 3H, < 2NH3(g)

(iii) 250,(g) + O, & 250,(g) ,

(iv) 205(9) < 30,(9)

(VIN,04(g) © 2NO,(g)

o Watch Video Solution

25. Using Le chatelier's principle, predict the effect of
(i) decreasing the temperature and (ii) increasing the pressure on each of
the following equilibria :

A. N,(g) + 3H,(g) ¢ 2NH,(g)Heat B. N,(g) + O, & 2NO(g) + Heat

1
C.H,0(g) + Heat & H,(g) + EOZ(g) D. 2CO(g) + O,(g) © 2CO,(g) + Heat

o Watch Video Solution



https://dl.doubtnut.com/l/_5GRGh3jHo193
https://dl.doubtnut.com/l/_6ycNATXYbFvR
https://dl.doubtnut.com/l/_iwZy5xWZ4Zsu

26. In the reaction equilibrium , A+ B « C+ D, what will happen to

concentration of A, B and D if the concentration of C is increased ?

o Watch Video Solution

27. Mention at least three ways which the concentration of SO; can be
increased after the equilibrium is establish in the reaction

2505(g) + O,(g) © 2505 + Heat

o Watch Video Solution

28. Why does manufacture of ammonia by Haber's process require higher

pressure, low temperature , use of catalyst and pure gases ?

o Watch Video Solution

ANALYTICAL QUESTIONS AND PROBLEMS WITH ANSWER/SOLUTIONS

(Questions)



https://dl.doubtnut.com/l/_XHeVadj1mfDa
https://dl.doubtnut.com/l/_5haBzDQZ7w8V
https://dl.doubtnut.com/l/_7RH9UGIkj1gT

1. Why is there a fizz when a soda water bottle is opened?

° Watch Video Solution

2. For an exothermic reaction, what happens to the equilibrium constant

if temperature is raised?

° Watch Video Solution

3. The equilibrium constant of a reaction is
2x10°3at 25°C and 2 x 1072 at 50 °C. Is the reaction exothermic or

endothermic ?

° Watch Video Solution

4. Why is equilibrium constant related to standard free energy change

and not free energy change ?

| e |


https://dl.doubtnut.com/l/_TyzXHCKovDXe
https://dl.doubtnut.com/l/_RFwflqPy8fFO
https://dl.doubtnut.com/l/_KoQeUxyB7PLO
https://dl.doubtnut.com/l/_MYwJJcJxC3nB

I & Watch Video Solution

5. The following reaction has attained equilibrium

CO(g) + 2H,(g) © CH30H(g). AH® = - 92.0KJmol

What will happen if

(i) Volume of the reaction vessel is suddenly reduced to half?
(ii) the partial pressure of hydrogen is suddenly doubled?

(iii) an inert gas is added to the system at constant volume.

° Watch Video Solution

6. Why does ice melt showly at higher altitudes?

° Watch Video Solution

7. Show that degree of dissociation (a) for the dissociation of

kp ]1/2

PCl; into PCl; and Cl, at pressure P is given by a = [p + kp

(e |


https://dl.doubtnut.com/l/_MYwJJcJxC3nB
https://dl.doubtnut.com/l/_uFqGNuYfqJBs
https://dl.doubtnut.com/l/_oYsurA4YLXxk
https://dl.doubtnut.com/l/_3zu3ANncHrYY

| @ \Watch Video Solution ]

8. At temperature T, a compound AB,(g) dissociation according to the
reaction, 2AB,(g) «© 2AB(g) + B,(g) with degree of dissociation, a, which
is small compared to unity . Deduce the expression for « in terms of the

equilibrium constant K, and the total pressure P.

o Watch Video Solution

9. Prove that the pressure necessary to obtain 50% dissociation of PCl;

at 500 K is numerically three times the value opr.

o Watch Video Solution

ANALYTICAL QUESTIONS AND PROBLEMS WITH ANSWER/SOLUTIONS

(PROBLEMS)



https://dl.doubtnut.com/l/_3zu3ANncHrYY
https://dl.doubtnut.com/l/_2gKWPaATOZvF
https://dl.doubtnut.com/l/_ujQECsGOyrlg

1. The equilibrium constant of the reaction A,(g) + B,(g9) © 2AB(g) at
100 ° Cis 50. If a one litre flask containing one mole of A, is connected to
a two litre flask containing two moles of B,, how many moles of AB will be

formed at 373K?

o Watch Video Solution

2. A mixture of SO;, SO, and O, gases is maintained in a 10L flask at a
temperature at which the equilibrium constant for the reaction is 100:
2505(g) + Oy(9) © 2505(9)

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

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

SO,, how many moles of oxygen are present?

o Watch Video Solution



https://dl.doubtnut.com/l/_fwEkkvDFIIji
https://dl.doubtnut.com/l/_uc9CH8SW2F9I

3. The equilibrium constant K, of the reaction: 250, + O, © 2505 is
900atm~! at 800K. A mixture constaining SO5 and O, having initial
pressure of 1 atm and 2 atm respectively, is heated at constant volume to
equilibriate. Calculate the partial pressure of each gas at 800K at

equilibrium.

o Watch Video Solution

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

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

o Watch Video Solution

5.K_ for CO(g) + H,0(g) © CO,(g) + H,(g) at 986 ° C is 0.63. A mixture of
1 mol H,O(g) and 3 mol CO,(g) is allowed to react to come to an

equilibrium. The equilibrium pressure is 2.0 atm.


https://dl.doubtnut.com/l/_59e2jdQBAFOH
https://dl.doubtnut.com/l/_OrScyAMV5lB1
https://dl.doubtnut.com/l/_aj8vGEegepue

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

b. Calculate partial pressure of each gas at equilibrium.

° Watch Video Solution

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

2H,S(g) « 2H(g) + Sy(9)

The value ofKC is1.0x 1076

° Watch Video Solution

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

dissociated temperature remaining same.

° Watch Video Solution



https://dl.doubtnut.com/l/_aj8vGEegepue
https://dl.doubtnut.com/l/_wFoV5iQZob8Y
https://dl.doubtnut.com/l/_3owcASmblcWq

8. An equilibrium mixture CO(g) + H,0O(g) & CO,(g) + H,(g) present in a
vessel of one litre capacity at 1000 K was found to contain0 - 4mole of CO,
0 - 3mole of H,0, 0 - 2 mole of CO, and 0 - 6 mole of H,. If it is desired to
increase the concentration of CO to 0 6mole by adding CO, into the
vessel , how many moles of it must be added into equilibrium mixture at

constant temperature in order to get this change ?

o Watch Video Solution

9. At 540K, 0.10mol of PCl; is heated in a 8L flask. The pressure of
equilibrium mixture is found to be 1.0atm. Calculate K, and K, for the

reaction.

o Watch Video Solution

10. When 3.06g of solid NH/HS is introduced into a two-litre evacuated
flask at 27 ° C, 30 % of the solid decomposes into gaseous ammonia and

hydrogen sulphide. (i) Calculate K. and K, for the reaction at 27 ° C. (ii)


https://dl.doubtnut.com/l/_92VbSFCm3ZJ9
https://dl.doubtnut.com/l/_nDKavrduyU6Q
https://dl.doubtnut.com/l/_x4JQkHpyDEt5

What would happen to the equilibrium when more solid NH,HS is

introduced into the flask?

o Watch Video Solution

1. For the reaction

CaCO4(s) @ CaO(s) + CO,(9), Kp =1-16 atm.If 20 - 0 gof CaCO, is heated
CaCOs3(s) & CaO(s) + CO2(g), Kp =1-16 atm.If 20-0 gof CaC(

would remain unreached at equilibrium ? ( Mol. wt. of CaCO3; = 100, R

o Watch Video Solution

12. Solid Ammonium carbamate dissociates as:

NH,COONH (s) « 2NH,(g) + CO.(g).

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

pressure. Calculate the ratio of total pressure at new equilibrium to that


https://dl.doubtnut.com/l/_x4JQkHpyDEt5
https://dl.doubtnut.com/l/_9ZBrVGLAonB9
https://dl.doubtnut.com/l/_ZoRjg5XPWBIo

of original total pressure. Also find the partial pressure of ammonia gas

added.

° Watch Video Solution

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

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

° Watch Video Solution

14. The degree of dissociation of N,0, into NO, at 1 atm 40 ° C is 0.310.
Calculate its K, at 40 °C. Also report the degree of dissociation at 10 atm

pressure at same temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZoRjg5XPWBIo
https://dl.doubtnut.com/l/_zDNIOuOU69zl
https://dl.doubtnut.com/l/_UDnnCcetRaMb

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

attained, calculate K. for mutarotation.

o Watch Video Solution

16. At 77 ° C and one atmospheric pressure , N,O, is 70% dissociated into
NO, What will be the volume occupied by the mixture under these

conditions if we start with 10 g of N,O, ?

o Watch Video Solution

17. 0.1 mole of N204(g) was sealed in a tude under one atmospheric
conditions at 25 ° C Calculate the number of moles of NO,(g) preesent , if
the equilibrium N,O,(g) & 2N02(g)(KP = 0.14) is reached after some

time :

| o WMl L\ C Al ikl n


https://dl.doubtnut.com/l/_jhiBdlzeTeSu
https://dl.doubtnut.com/l/_sOUKLWO2vMP6
https://dl.doubtnut.com/l/_Vl9g40uhZVk0

L yvdalilll VIUCUV JViuLivii )

18. The degree of dissociation is 0.4 at 400K and 1.0 atm for the gaseous
reaction

PCl; & PCl, + Cl,

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

19. One mole of H,, two moles of I, and three moles of Hl are injected in a
litre flask. What will be the concentration of H,, I, and Hl at equilibrium
at490°C?

The equiibrium constant for the reaction at 490 ° is 45.9

° Watch Video Solution



https://dl.doubtnut.com/l/_Vl9g40uhZVk0
https://dl.doubtnut.com/l/_aa1MhsraZYsq
https://dl.doubtnut.com/l/_aaTpDL5WqUP3

20. A mixtue of H, and I, (vapour) in molecular proportion of 2: 3 was
heated at 449 °C till the reaction H, + 1, « 2HI reached equilibrium

state . Calculate the percentage of iodine converted into

HI(Ka1440°C is 0 02).

° Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) I. MULTIPLE

CHOICE QUESTIONS (with one correct answer)

1. The vapour pressure of a liquid in a closed container depends upon

A. depandes upon the amount of the liquid taken s

B.Keeps on increasing continously as more and more liquid

evaporates

C. has a constant value depending only on the nature of the liquid

D. had a constant value at constant temperature


https://dl.doubtnut.com/l/_dZJUVXxcxne2
https://dl.doubtnut.com/l/_33RCzcMISYqu

Answer: D

o Watch Video Solution

2.For the synthesis of ammonia by the reaction N, + 3H, & 2NH; in the

Haber's process ,the attainment of equilibrium is correctly predicated bt

the curve
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https://dl.doubtnut.com/l/_33RCzcMISYqu
https://dl.doubtnut.com/l/_3wEhLqV4h5Qy

NH3

N2

MOLAR
CONCENTRATION

il

D. T TIME

Answer: A

o Watch Video Solution

3. For the reversible reaction
N,(g) + 3H,(g) © 2NH;(g)
at 500 ° C, the value of K, is 1.44 x 107> when the partial pressure is
measured in atmosphere. The corresponding value of K_ with
concentration in mol L1 is

A.1-44x107°/(0 - 082 x 500) 2

B.1-44x107°/(8 - 314 x 773) 2

C.1-44x107°/(0 - 082 x 773)?

D.1-44x107°/(0 - 082 x 7773) 2



https://dl.doubtnut.com/l/_3wEhLqV4h5Qy
https://dl.doubtnut.com/l/_clOtVP3Q6W2X

Answer: D

° Watch Video Solution

4. The temperature at which K, and K, will have the same value for the
equilibrium ,
N,0,(g) © 2NO,(g) is

A.0OK

B.273 K

C.1K

D.1218 K

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_clOtVP3Q6W2X
https://dl.doubtnut.com/l/_vWZAnx7KKg8q

5. The pressure at which equilibrium constant in terms of pressures is
found to be equal to that in terms of mole fraction for the equilibrium,
PCl5(g) « PCl5(g) + Cly(g)

A.10 atm

B.1atm

C.0 - latm

D.2 atm

Answer: B

o Watch Video Solution

6. White solid balls of naphthalene (C10H8) used as moth balls were kept

in a closed container at room temperature (27 ° C) . The vapour pressure
above the balls was found to be 010 mm Hg. The value of K for the
sublimation equilibrium,

CioHg(s) & CgHg(v) is


https://dl.doubtnut.com/l/_Smpd6C4hk4AR
https://dl.doubtnut.com/l/_zrhFDSVTJXEA

A1-32x104

B.5:36x 106

C.3-4x1077

D.0- 10

Answer: B

o Watch Video Solution

1
7. For the reaction, SO,(g) + Eoz(g) © 505(9), If K, = K (RT)* where the

symbols have usual meaning then, the value of x is (assuming ideality).

Al

Answer: C


https://dl.doubtnut.com/l/_zrhFDSVTJXEA
https://dl.doubtnut.com/l/_BmOMFoWsZaxX

° Watch Video Solution

8. For the reaction

CO(g) + CI,(g) « COCIy(9)

K,/K_is equal to

A.RT

B.RT

Answer: C

° Watch Video Solution

9. The equilibrium constant K, for the reaction H,(g) + I,(g) < 2HI(g)

changes if:



https://dl.doubtnut.com/l/_BmOMFoWsZaxX
https://dl.doubtnut.com/l/_yV6SEAcFLOos
https://dl.doubtnut.com/l/_jr235MkfRFgT

A. total pressure

B. temperature

C. catalyst

D.amount of H, and I, present

Answer: B

o Watch Video Solution

10. Given : 2N,0(g) © 2N,(g) + O(g), K =3 -5 x 1033
2NO,(g) & Ny(g) +20,(g), K =67 x 1016

2NO(g) & Ny(g) + Ox(g), K =22 x 103

2N,0<(g) € 2N,(g) + 50,(g), K+ 1 - 2 x 1034

Which oxide of nitrogen is most stable ?

A.N,O
B. NO,

C.NO


https://dl.doubtnut.com/l/_jr235MkfRFgT
https://dl.doubtnut.com/l/_S9nkeDqpGQGT

Answer: B

o Watch Video Solution

11. The equilibrium constant for the reaction

N»(g) + O5(g) © 2NO(9)
at temperature Tis 4 x 1074,

The value of K, for the reaction
1 1
NO(g) « ENz(g) + 502(9)
at the same temperature is
A.50-0
B.0-02
C.2-5x 102

D.4x 104

Answer: A


https://dl.doubtnut.com/l/_S9nkeDqpGQGT
https://dl.doubtnut.com/l/_YZhTCYSHo1Ly

° Watch Video Solution

12. If the equilibrium constant for

N,(g) + O,(g) € 2NO(g) is K, the equilibrium
1 1
constant for ENZ(Q) + EOz(g) < NO(g) will be

1
A.~K
2

B.K
C.K?

D K1/2

Answer: D

° Watch Video Solution

13. Consider the following gaseous equilibria with equilibrium constant

K;andK,

respectively.


https://dl.doubtnut.com/l/_YZhTCYSHo1Ly
https://dl.doubtnut.com/l/_MVWiK65ejcyl
https://dl.doubtnut.com/l/_hElNh9Epr08G

1
SO,(g) + 502(9) - 503(9)’ 2503(9) — 250,(g) + 0,(9)

The equilibrium constant are related as :

Answer: A

o Watch Video Solution

14.The following equilibria are given by :
N, + 3H, & 2NH;, K,
N, + O, & 2NO, K,
1
H, + EOZ  H,0, K,
. 5 .
The equilibrium constant of the reaction 2NH, + 502 < 2NO + 3H,0 in

terms of K;, K, and K5 is


https://dl.doubtnut.com/l/_hElNh9Epr08G
https://dl.doubtnut.com/l/_4DznL4a77D8g

A.K K /k,

K,K3/K
B. KoK3 /K,y
C.K,K,/K,

3
D. K)K5/K;

Answer: B

o Watch Video Solution

15. For the chemical equilibrium,

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

A H® can be determined from which one of the following plots?

10910 Peo,/P’

(a) 1T


https://dl.doubtnut.com/l/_4DznL4a77D8g
https://dl.doubtnut.com/l/_pU3Dz5g94Xno

10910 Pco, /P’

logqg p002lp°

C. (c) logipT

log1g pc02/p°

Answer: A

° Watch Video Solution

16. A schematic plot of In Keq versus inverse of temperature for a reaction

is shown below :


https://dl.doubtnut.com/l/_pU3Dz5g94Xno
https://dl.doubtnut.com/l/_KvmvkCqIFSuJ

6.0

In Keq

2.0 3
1.5 x 103 J_r 2.0 x 10"

The reaction must be

A. exothermic
B. endothermic
C. one with negliable enthalpy change

D. highly spontaneous at ordianary temperature

Answer: A

o View Text Solution



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

17. The variation of equilibrium constant ( K) with temperature ( T) was

stupied by plotting log K versus 1/T The plot obtained is shown iin the Fig

. Hence, enthalpy change (AH° ) of the reaction is

_.___)45°

log K

i

A. +2cal

B. -2cal

C. +4.606cal

D. -4.606cal


https://dl.doubtnut.com/l/_retRva3nCFVW

Answer: D

° Watch Video Solution

18. In the preparation of CaO from CaCO; using the equilibrium,
CaCO5(s) @ CaO(s) + CO,(g)

K, is expressed as

8500
logK,, = 7.282 - =~

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

A. 1167

B. 894

C. 8500

D. 850

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_retRva3nCFVW
https://dl.doubtnut.com/l/_iojvUh9a7OvH

19. For a given exothermic reaction , K, and k'p are the equilibrium
constants at temperatures T, and T, respectively. Assuming that heat of
reaction is constant in temperature range between T, and T, , it is
readily observed that

A.K,> K,

B.K, <K,

C. Kp = K’p

D.K

Answer: A

o Watch Video Solution

20. If the value of equilibrium constant for a particular reaction is

1.6 x 1012, then art equilibrium the system will contain


https://dl.doubtnut.com/l/_iojvUh9a7OvH
https://dl.doubtnut.com/l/_HXQSjs9Hjjea
https://dl.doubtnut.com/l/_lFGjfPShdAcq

A. mostly products

B. similar amounts of reactants and products

C. all reactants

D. mostly reactants

Answer: A

o Watch Video Solution

21. An aqueous solution contains 010 M H,S and 0.20 M HCI. If the
equilibrium constants for the formation of HS from HS is 1.0 x 10°7 and
that of S~ ? from HS" ions is 1.2 x 10~/ then the concentration of $2-
ions in aqueous solution is

A.5x10°8

B.3x 1020

C.6x10°21

D.5x 1019


https://dl.doubtnut.com/l/_lFGjfPShdAcq
https://dl.doubtnut.com/l/_riYqwffpD1dE

Answer: B

° Watch Video Solution

22. The following equilibrium constants are given :
N, + 3H, ® 2NH3, K

N, + 0, & 2NO, K,

1
H,+ 50, © H,0,K;

The equilibrium constant for the oxidation of NH; by oxygen to give NO
is :
A K,K,/Kj
3
2
C. K,K3/K,

D. K5K4/K,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_riYqwffpD1dE
https://dl.doubtnut.com/l/_mSfkCt7FEKhw

23. The dissociation constants for acetic acid and HCN at 25°C are
1.5x1072and 45x 1010 , respectively. The equilibrium constant for the
equilibirum CN™ + CH;COOH < HCN + CH,COO " would be

A.3.0x107°

B.3.0 x 10°%

C.3.0 x 10*

D.3.0 x 10°

Answer: C

o Watch Video Solution

24, Consider the following reactions in which all the reactants and the
products are in gasous state

2PQ & Py + Q,, K, = 2.5 x 10°

1
PQ+ SR, @ PQR, K, =5x 10"


https://dl.doubtnut.com/l/_mSfkCt7FEKhw
https://dl.doubtnut.com/l/_Bpzi8Fsti0U6
https://dl.doubtnut.com/l/_mMJ5osjJ3WcH

The value of K; for the equilibrium
1/2P, +1/2Q, + 1/2R, © PQR, is
A.25x1073
B.2.5 x 103
C.1.0x107°

D.5 x 103

Answer: C

° Watch Video Solution

25. Partial pressure of O, in the reaction

1/2P, + 1/2Q, + 1/2R, © PQR,


https://dl.doubtnut.com/l/_mMJ5osjJ3WcH
https://dl.doubtnut.com/l/_KKM3t5VRg1SH

D. 2K

Answer: A

° View Text Solution

26. Mercurous chloride , Hg,Cl,, in a saturated solution has the
equilibrium called solubility equilibrium . The equilibrium constant for

this solubility equilibrium will be

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KKM3t5VRg1SH
https://dl.doubtnut.com/l/_vxMu6BedEbr2
https://dl.doubtnut.com/l/_cz5F475WgRzq

27.In a reaction A+ 2B & 2C, 2.0 moles of A’ 3 moles of 'B' and 2.0

moles of 'C' are placed in a 2.0 L flask and the equilibrium concentration

of 'C'is 0.5 mol/ L. The equilibrium constant (K) for the reaction is

A.0.073

B. 0.147

C.0.05

D. 0.026

Answer: C

o Watch Video Solution

28.500 ml vessel contains 1.5 M each of A, B, C and D at equlibrium. If 0.5

M each of C and D are taken out, the value of K for A+ B & C + D will be

A.1.0

B.1/9


https://dl.doubtnut.com/l/_cz5F475WgRzq
https://dl.doubtnut.com/l/_jZ1KXjNJyDIe

C.4/9

D.8/9

Answer: A

° Watch Video Solution

29. 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



https://dl.doubtnut.com/l/_jZ1KXjNJyDIe
https://dl.doubtnut.com/l/_Dp6twcU7UIv3
https://dl.doubtnut.com/l/_qBsesW3RLGiF

30.9.2 grams of N,O, 4 is taken in a closed one litre vessel and heated
till the following equilibrium is reached N,0,,) © 2NO,,). At
equilibrium, 50 % N,0y4 4y is dissociated. What is the equilibrium
constant (in mol litre 1) (Molecular weight of N,O, = 92) ?

A.0.1

B.0.2

C.04

D. 2

Answer: B

o Watch Video Solution

31. Calculate the partial pressure of carbon monoxide from the following
data :

A
CaCO4 & CaO(s) + CO, T ,K(p) =8x1072

CO,(g) + C(s) & 2CO(g), K, = 2


https://dl.doubtnut.com/l/_qBsesW3RLGiF
https://dl.doubtnut.com/l/_26R4BauIMJuQ

A.0-2

B.0-4

C1-6

D.4

Answer: B

o Watch Video Solution

32. The equilibrium:

P 4(g) + 6Cly(g) < 4PCl5(g)

is attained by mixing equal moles of P, and ClI, in an evacuated vessel.
Then at equilibrium:

A [cL,] > [Pcly]

5. [c1,] > [P.]

c.[p,] > [c1]

D. [Pcly | < [P,]


https://dl.doubtnut.com/l/_26R4BauIMJuQ
https://dl.doubtnut.com/l/_H7Lgtk5iLwGW

Answer: C

o Watch Video Solution

33. An amount of solid NH HS is placed in a flask already containing
ammonia gas at a certain temperature and 0.50 atm pressure. Ammonium
hydrogen sulphide decomposes to yield NH; and H,S gases in the
flaskWhen the decomposition reaction reaches equilibrium, the total
pressure in the flask rises to 0.84 atm ? The equilibrium constant for
NH ,HS decomposition at this temperature is :

A.0.30

B.0-18

C.0-17

D.0-11

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_H7Lgtk5iLwGW
https://dl.doubtnut.com/l/_hQ1crCwyXxtx

34.A + B & C+ D. If finally the concentrations of A an d B are both equal

but at equilibrium concentration of D will be twice of that of A then what

will be the equilibrium constant of reaction.

A.4/9

B.0-18

c.0-17

D.0O-11

Answer: D

° Watch Video Solution

35.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 molL 1) will be

A.0- 182


https://dl.doubtnut.com/l/_hQ1crCwyXxtx
https://dl.doubtnut.com/l/_0CVr81hkKGzs
https://dl.doubtnut.com/l/_3AF1kBHaJIQm

B.0 - 818

C.1-818

D.1-182

Answer: C

° Watch Video Solution

36. NH,COONH,(s) < 2NH,(g) + CO,(g) If equilibrium pressure is 3 atm
for the above reaction, then Kp for the reaction is

A. 4

B. 27

C.4/27

D.1/27

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3AF1kBHaJIQm
https://dl.doubtnut.com/l/_RXU7yZmTQ9Ax

37. The equilibrium pressure for the reaction

MSO,.2H,0(s) & MSO ,(s) + 2H,0(g) is m/4atm at 400 K . The Kp for the giver

is

Answer: C

° Watch Video Solution

38. For the reaction
H,(g) + CO(g) @ CO(g) + H,0(g), if the initial concentration of

[HZ]Z [COz]and x moles /litres of hydrogen is consummed at

equilibrium , the correct expression of K, is :


https://dl.doubtnut.com/l/_RXU7yZmTQ9Ax
https://dl.doubtnut.com/l/_q4RwYWhFWpNm
https://dl.doubtnut.com/l/_4l6vtADXYJzH

x2

(1-x)°
(1 +x)?
1-x)°

X2

c.(2+)<)2

x2

D(l-nz

Answer: A

o Watch Video Solution

39. A mixture of nitrogen and hydrogen in the ratio of 1:3 reach
equilibrium with ammonia, when 50 % of the mixture has reacted. If the
total pressure is P, the partial pressure of ammonia in the equilibrium
mixture was :

A.P/2

B.P/3

C.P/4

D.P/6


https://dl.doubtnut.com/l/_4l6vtADXYJzH
https://dl.doubtnut.com/l/_pb9nYMvom64a

Answer: B

° Watch Video Solution

40. For the reaction, H, + I, & 2HI, K = 47.6 . If the initial number of
moles of each reactant and product is 1 mole then at equilibrium

AL | = |Hy | |1, ] > [HD

B.[1,] < [H,]. [1,] = (HD

C || = |Hy ) [I2] < THD

D. |I,| > |Hy |, [I,] = [H

Answer: C

o Watch Video Solution

41.The equilibrium constant (Kp) for the decomposition of gaseous H,O

1
H,0(g) « Hy(g) + 502(9)


https://dl.doubtnut.com/l/_pb9nYMvom64a
https://dl.doubtnut.com/l/_fpd1kJddUpGC
https://dl.doubtnut.com/l/_Kshm6I5x8SEN

is related to the degree of dissociation « at a total pressure P by

oa3pl/2
p- 1+ )2+ a)l/2
a3p3/2
B.Kp = (1-0(1):)(2 + Q)
o312p?
= (1-a0)R2+a)’?
oa3/2p1/2

R 1-aR+a)t'?

Answer: D

o Watch Video Solution

42. a' moles of PCl; are heated in a closed container to equilibrate
PCl5(g) © PCl5(g) + Cl,(g) at a pressure of p atm . If x moles of PCI;

dissociate at equilibrium , then

>
Q| X

Il
—_——
s |
~—
[N
N

X K,
B.— =
a K +p


https://dl.doubtnut.com/l/_Kshm6I5x8SEN
https://dl.doubtnut.com/l/_r3dJZ2Am6vdo

cf—( Kp \1/2
@ \Krp)
X (Kp+p\1/2
D.EZ K
\ P )
Answer: C

o Watch Video Solution

43. If the concentration of OH " ions in the reaction
Fe(OH)4(s) © Fe3*(aq.) + 30H (aq. )
is decreased by 1/4 times, then the equilibrium concentration of Fe3*
will increase by
A. 8 times
B. 16 times

C. 64 times

D. 4 times



https://dl.doubtnut.com/l/_r3dJZ2Am6vdo
https://dl.doubtnut.com/l/_hMTlvn1xOUjI

Answer: C

° Watch Video Solution

44. The dissociation equilibrium of a gas AB, can be represented as,
2AB,(g) © 2AB(g) + B,(g). The degree of disssociation is 'x' and is small
compared to 1. The expression relating the degree of dissociation (x) with

equilibrium constant kp and total pressure P is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hMTlvn1xOUjI
https://dl.doubtnut.com/l/_uBUeziC9XfUb

45. Equimolar concentrations of H, and I, are heated to equilibrium in a
2 L flask. At equilibrium, the forward and backward rate constants are
found to be equal. What percentage of initial concentration of H, has
reached at equilibrium ?

A.33 %

B. 66 %

C.50 %

D. 40 %

Answer: C

o Watch Video Solution

46.5 moles of SO,and 5 moles of O, are allowed to react .At equilibrium,
it was foumnd that 60% of SO, is used up .If the pressure of the

equilibrium mixture is one aatmosphere, the parital pressure of O, is :


https://dl.doubtnut.com/l/_302EuPP1aKsJ
https://dl.doubtnut.com/l/_jjOChR8Hutaq

A.0 - 52 atm

B.0 - 21 atm

C.0-41latm

D.0 - 82 atm

Answer: C

o Watch Video Solution

47. Consider thr reaction where K, = 0.497at 500K
PCl5(g) « PCI3(g) + Cly(g)
If the htree gasses are mixed in a right container so that the partial
pressure of each gas in initially 1 atm ,then which is correct observation ?
A. More PCI; will be produced
B. More PCl, will be produced

C. Equilibrium will be established when 50% of the reaction is

complete


https://dl.doubtnut.com/l/_jjOChR8Hutaq
https://dl.doubtnut.com/l/_2QHkiWGigvN6

D. None of the above

Answer: A

o Watch Video Solution

48. The reaction,

2A(9) + B(g) < 3C(g) + D(9)

is begun with the concentration of A and B both at an intial value of 1.00
M. When equilibrium is reached, the concentration of D is measured and
found to be 0.25 M. The value for the equilibrium constant for this

reaction is given by the expression:
A [0 7530 - 25)] + '(1.00)2(1.00)]
B. [0 75)300 - 25)] = [0 - 50)2(0 - 75)]

c. [ 7530 25)] = [0 50)%0 - 75)]

p. [0+ 7530 - 25)] = [0 - 75)%0 - 25)]

Answer: B


https://dl.doubtnut.com/l/_2QHkiWGigvN6
https://dl.doubtnut.com/l/_I1kKjlaBJAnh

o Watch Video Solution

49. For the reaction, AB(g) © A(g) + B(g), AB is 33 % dissociated at a

total pressure of 'p' Therefore, 'p' is related to K, by one of the following

options
AP = Kp
B.P = 3Kp
C.P= 4Kp
D.P= 8Kp
Answer: D

o Watch Video Solution

50. A vessel at 1000 K contains CO, with a pressure of 0.5 atm. Some of
the CO, is converted to CO on addition of graphite. Calculate the value of

K, if the total pressure at equilibrium is 0.8 atm.


https://dl.doubtnut.com/l/_I1kKjlaBJAnh
https://dl.doubtnut.com/l/_HNaifFUvrGt7
https://dl.doubtnut.com/l/_IVvtVYoGZ4IJ

A. 3 atm

B.0 - 3atm

C.0 - 18atm

D.1-8atm

Answer: D

o Watch Video Solution

51. For the reaction C(s) + CO,(g) — 2CO(g), kp = 63 atm at 100 K. If at
equilibrium p-, = 10PC02 then the total pressure of the gases at
equilibrium is

A.6 -3 atm

B.6 93 atm

C.0 - 63atm

D.0 - 693 atm


https://dl.doubtnut.com/l/_IVvtVYoGZ4IJ
https://dl.doubtnut.com/l/_h3YVC4QAC2nc

Answer: B

° Watch Video Solution

52. In the reaction AB(g) < A(g) + B(g) at 30 °C, kp for the dissociation
equilibrium is 2.56 x 10 ~2atm. If the total pressure at equilibrium is 1 atm,
then the percentage dissociation of AB is

A.0.87

B. 0.3

C.43:5%

D. 0.06

° Watch Video Solution

53. A 20 litre container at 400 K contains CO,(g) at pressure 0.4atm and

an excess of SrO (neglect the volume of slid SrO). The volume of the


https://dl.doubtnut.com/l/_h3YVC4QAC2nc
https://dl.doubtnut.com/l/_tkEoip3NErOu
https://dl.doubtnut.com/l/_9jsAqQ5rMElK

container is now decreased by moving the movable piston fitted in the
container . The maximum volume of the container, when pressure of CO,

attains its maximum value, will be

[Given that : SrCO4(s) « SrO(s) + CO,(g), Kp = 1.6atm |
A. 5 litre
B. 10 litre
C. 4 litre

D. 2 litre

Answer: A

o Watch Video Solution

54. Which of the following statement is correct for a reversible process in

a state of equilibrium ?

A.AG°

-2 - 30RTlogK

B.AG"®

2 - 30RTlogK


https://dl.doubtnut.com/l/_9jsAqQ5rMElK
https://dl.doubtnut.com/l/_cEF1x3rL6EF9

C.AG = -2 - 30RlogK

D. AG = 230RTlogK

Answer: A

o Watch Video Solution

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

2A © B+ Cis 2494. 2J. At a given time, the composition of the reaction

1 1
mixture is [A] = 5, [B]=2and [C] = E.The reaction proceeds in the
(R = 8.314JK/mole = 2.718)
A. Forward direction because Q > K,
B. Reverse direction because Q > K,
C. Forward direction because Q < K

D. Reverse direction because Q < K,

Answer: B

[ o~ |


https://dl.doubtnut.com/l/_cEF1x3rL6EF9
https://dl.doubtnut.com/l/_UkD77Xb2kO7m

[ W Watch Video Solution J

56. Choose the equilibrium that is not influenced by pressure

A.Ny(g) + 3H,(g) « 2NH3(9)
B. CO,(g) + 3H,(g) « CH,(g) + H,0(g)
C. PCI5(g) « PCl5(g) + Cly(g)

D. 2HI(g) © H(g) + I5(9)

Answer: D

o Watch Video Solution

57. The reaction , SO, + CI, & SO,Cl, is exothermic and reversible . A
mixture of SO,(g), Cl, & SO,Cl,(g) is at equilibrium in a closed container
. Now a certain quantity of extra SO, is introduced into the container

the volume remaining the same. Which of the following is / are/ true ?

A.The pressure inside the container will not change


https://dl.doubtnut.com/l/_UkD77Xb2kO7m
https://dl.doubtnut.com/l/_xtdBveV1GfQW
https://dl.doubtnut.com/l/_JQJeBIQuMlMb

B. The temperature will not change

C. The temperature will increases

D. The temperature will decrease.

Answer: C

o Watch Video Solution

58. Consider the following equilibrium in a closed container

N,0,4(g) © 2NO,(9g)

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

equilibrium constant (Kp) and degree of dissociation (a)?

A. neither K jnora changes
B. both K, and o change
C.K, changes but o does not change

D. K, does not change but a changes


https://dl.doubtnut.com/l/_JQJeBIQuMlMb
https://dl.doubtnut.com/l/_SshOvfjtpcLA

Answer: D

° Watch Video Solution

59. Given reaction is 2X (gas) t Y (gas) © 2Z (gas) * 80 Kcal
Which combination of pressure and temperature gives the highest yield
of Z at equilibrium ?

A.1000 atm and 200 ° C

B. 500 atm and 500 ° C

C. 500 atm and 200 ° C

D. 500 atm and 100 °

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SshOvfjtpcLA
https://dl.doubtnut.com/l/_3n3bZ0aKqrQg

60. The following two reactions:
i. PCl5(g) & PCl5(g) + Cl,(g)
(ii) COCl,(g) & CO(g) + Cl,(g)
are simultaneously in equilibrium in a container at constant volume. A
few moles of CO(g) are later introduced into the vessel. After some time,
the new equilibrium concentration of

A. PCI; will increases

B. PCI; will remain unaffected

C. Cl, will increases

D. PCI; will decreases

Answer: B

o Watch Video Solution

61. At equilibrium of the reaction

2X(g) + Y(g) @ X,Y(9)


https://dl.doubtnut.com/l/_zH87U1yVw3ag
https://dl.doubtnut.com/l/_p1Mk0Sp50Nln

the number of moles of X,Y at equilibrium is affected by the

A. temperature and pressure
B. temperature only
C. pressure only

D. temperature , pressure and catalyst used

Answer: A

o Watch Video Solution

62. To an equilibrium mixture of

250,(g) + O,(g) © 2505(9)

some helium , an inert gas, is added at constant volume. The addition of
helium causes the total pressure to double . Which of the following is

true ?

A. The concentration of the three gases is unchanged

B. The concentration of sulphur trioxide increases


https://dl.doubtnut.com/l/_p1Mk0Sp50Nln
https://dl.doubtnut.com/l/_hx94U0hsUbHb

C. The number of moles of sulphur trioxide increases

D. The concentration of sulphur dioxide increases

Answer: A

° Watch Video Solution

63. The equilibrium of the reaction N,(g) + 3H,(g) © 2NH;(g) will be

shifted to the right when:

A. by increasing the concentration of NH;

B. by decreasing the pressure

C. by decreasing the pressure

D. by decreasing the concentration of N,(g) and H, (g)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hx94U0hsUbHb
https://dl.doubtnut.com/l/_6sHaXkc3ylWX
https://dl.doubtnut.com/l/_EpqOT4ZPQuba

64. The % yield of ammonia as a function as a function of time in the
reaction

N,(g) + 3H,(g) & 2NH,(g), AH < 0 at(P, Tl) is given below

%Yield

Time

If this reaction is cnducted at (P, Tz) with T, > Tl) the % yield of

ammonia as a function of time is



https://dl.doubtnut.com/l/_EpqOT4ZPQuba

Answer: B

o View Text Solution

65. In which one of the following the increase of presure favours the

backward reaction?

A. Formation of equilibrium ammonia from N,(g) and H,(g)

B. Decomposition equilibrium of HI (g) to H,(g) and I,(g)

C. Synthesis of SO5 (g) by contact process

D. Production of 'syngas' by coal gasification


https://dl.doubtnut.com/l/_EpqOT4ZPQuba
https://dl.doubtnut.com/l/_7nFOT3vPH6ED

Answer: D

° View Text Solution

66. Consider the reaction equilibrium

Ice (Greater volume ) ¢ Water (Lesser volume) - 2kcal

The favourable conditions for forward reaction are

A. low temperature , high pressure and excess of ice

B. low temperature ,Jow pressure and excess of ice

C. high temperature , low pressure and excess

D. high temperature, high pressure and excess of ice

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7nFOT3vPH6ED
https://dl.doubtnut.com/l/_2bBmULBSgCuD

67. Which one of the following condition will favour maximum formation
of the product in the reaction. A,(g) + B,(g9) © X,(9)AH = - Xk ?

A. Low temperature and high pressure

B. Low temperature and low pressure

C. High temperature and high pressure

D. High temperature and low pressure

Answer: A

o Watch Video Solution

68. A mixture of NO, and N,0, has a vapor density of 38.3 at 300 K. What
is the number of moles of NO, in 100 g of themixture ?

A.0 - 043

B.4-4

C.3-4


https://dl.doubtnut.com/l/_qKbQqWOwVRpH
https://dl.doubtnut.com/l/_wDMgfBv1LrDg

D.0 - 437

Answer: D

° Watch Video Solution

69. Ammonium carbamate when heated to 200 ° C gives a mixture of
NH; and CO, vapours with a density of 16 - 0 . What is the degree of
disociation of ammonium carbamate ?

A.3/2

B.1/2

C.2

D.1

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_wDMgfBv1LrDg
https://dl.doubtnut.com/l/_LWfC11f3Oxto
https://dl.doubtnut.com/l/_3wf6q4FctDz2

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

A.double than that of NH,CI

B. half than that of NH,CI

C.same as that of NH,CI

D. determined by the amount of solid NH ,CI taken

Answer: B

o Watch Video Solution

71.N,0, is 10% dissociated at a total pressure P, and 20% dissociated at

p
1
a total pressure P,. Thenratio' — is

2
1
A =
2
2
B. ~
1
1
C. -
4
4
D. ~
1


https://dl.doubtnut.com/l/_3wf6q4FctDz2
https://dl.doubtnut.com/l/_NK93qhYqe8S0

Answer: D

° Watch Video Solution

72. At equilibrium of the reaction,
N,,04(g) @ 2NO,(9)
the observed molecular weight of N92)O4 is 80g mol~! at 350K. The
percentage dissociation of N,0,(g) at 350K is
A.01
B.0.15

C.0.2

D.0.18

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NK93qhYqe8S0
https://dl.doubtnut.com/l/_k3YQSD4KfAUS

73.The values of Kp1 and sz for the reactions
XeY+Z..)
and A & 2B ..(ii)
are in ratio of 9 : 1. If degree of dissociation of X and A be equal, then
total presure at equilibrium (i) and (ii) are in the ratio.
A 3:1
B.1:9

C.36:1

D.1:1

Answer: C

o Watch Video Solution

74. 3 moles of A and 4 moles of B are mixed together and allowed to
come into equilibrium according to the following reaction

A(g) + 4B(g) « 2C(g) + 3D(g)


https://dl.doubtnut.com/l/_GtnelWdN1LNl
https://dl.doubtnut.com/l/_RRwRWO9YHMXj

When equilirium is reached , there is 1 mole of C. The equilibrium extent

of the reaction is

A 1/4

B.1/3

C.1/2

D.1

Answer: C

o Watch Video Solution

75. Which of the following lines correctly show the temperature

dependence of equilibrium constant K, for an exothermic reaction ?


https://dl.doubtnut.com/l/_RRwRWO9YHMXj
https://dl.doubtnut.com/l/_9bWnNrg6nzKC

InK4 A
/ B
/ /’, 1
°. /
| T
©.0" o
A’
xx+,
. C
X‘D

A.Aand B

B.Band C

C.CandD

D.Aand D

Answer: A

o Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) Il. MULTIPLE

CHOICE QUESTIONS (with one or More One correct answer)



https://dl.doubtnut.com/l/_9bWnNrg6nzKC

1. Which of the following are reversible reactions ?

A.AgNO;(aq) + NaCl(aq) -
AgCl(s) + NaNO5(aq)

B. KNO5(aq) + NaCl(aq) -
KCl(aq) + NaNO,

C.BaCl,(aq) + Na,SO, -
BaSO 4(s) + 2NaCl(aq)

D. AgCl(s) + Water — Ag " (aq) + Cl (aq)

Answer: B::D

o View Text Solution

2. Which of the following statement are wrong ?


https://dl.doubtnut.com/l/_KE9oq6pvm382
https://dl.doubtnut.com/l/_01ISqSkkze2Z

A. Equilibrium constant of a reaction is doubled if the equilibrium

concentration of the products become double

B. If a reaction mixture is compressed to half the volume, equilibrium

constant is halved

C. Equilibrium , constant increases of tempertature

D. Equilibrium concentrations increase in the presence of a catalyst .

Answer: A::B::C::D

o View Text Solution

3.The equilibrium

SO,CI,(g) < SO,(g) + CI,(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


https://dl.doubtnut.com/l/_01ISqSkkze2Z
https://dl.doubtnut.com/l/_NE9WWpANbAsf

(3).Concentration of SO, is reduced

(4).More SO,CI, is formed

A. Concentration of SO,, Cl, and SO,CI, change

B. More chlorine is formed

C. Concentration of SO, is reduced

D. More SO,Cl, is formed

° Watch Video Solution

4. For the reaction,
PClS(g) o PCl3(g) + Clz(g), the forward reaction at
temperature is favoured by:

A.introducing an inert gas at constant volume

B. introducing PClI; at constant volume.

C.introducing an inert gas at constant pressure

constant


https://dl.doubtnut.com/l/_NE9WWpANbAsf
https://dl.doubtnut.com/l/_jYCFTfV6H7Sl

D. increasing the volume of the container

Answer: B::C::D

° Watch Video Solution

5.The equilibrium: 2Cu® < Cu® + Cu” in aqueous medium at 25 ° C shifts
towards the left in the presence of

A.NO~

B.CI"

C.SCN~

D.CN~

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_jYCFTfV6H7Sl
https://dl.doubtnut.com/l/_021tSgaEb5J5

6. The thermal dissociation of equilibrium of CaCo,(s) is studied under
different conditions
CaCO4(s) « CaO(s) + CO,(9g)
For this equilibrium, the correct statement (s) is/are
A.AH is dependenton T
B. K is independent of the itial amount of CaCO,

C.Kis indepdent of the pressure of CO, at a given T

D. AH is independent of the catalyst , ifany

Answer: A::B::D

° Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) Ill. MULTIPLE

CHOICE QUESTIONS (Based on the given Passage/Comprehension)



https://dl.doubtnut.com/l/_RQtD6B85M1Qx

1. The expression for the reaction quotient , Q, is similar to that for
equilibrim constant , Q, is similar to that for equilibrium constant K. The
value of Q for the given composition of a reaction mixture helps us to
know whether the reaction will move forward or backward or remain in
equilibrium . It also helps to predict the effect of pressure on the
direction of the gaseous reaction .In certain reactions, addition of inert
gas also favours either the formation of reactants or products . The value
of equilibrium constant of a reaction changes with change of
temperature and the change is given by van't Hoff equation , d In
K,/dT = AH"® /RT? where enthaply change, AH ° , is taken as constant in
the small temperature range.

The equilibrium constant for the reaction between
CH,(g) and H,S(g) to formCS,(g) and H,(g), at 1173 K is 36 . For the
following composition of the reaction mixture , decide which of the

following option is correct ?

o View Text Solution



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

2. The expression for the reaction quotient , Q, is similar to that for
equilibrim constant , Q, is similar to that for equilibrium constant K. The
value of Q for the given composition of a reaction mixture helps us to
know whether the reaction will move forward or backward or remain in
equilibrium . It also helps to predict the effect of pressure on the
direction of the gaseous reaction .In certain reactions, addition of inert
gas also favours either the formation of reactants or products . The value
of equilibrium constant of a reaction changes with change of
temperature and the change is given by van't Hoff equation , d In
K,/dT = AH"® /RT? where enthaply change, AH ° , is taken as constant in
the small temperature range.

The reaction N,(g) + 3H,(g) © 2NH; is in equilibrium . Now the reaction

mixture is compressed to half the volume
A. More of ammonia will be formed
B. Ammonia will dissociate back into N, and H,

C. There will be no effect on equilibrium

D. Equilibrium constant of the reaction will change


https://dl.doubtnut.com/l/_GCPe0AzATUWK

Answer: A

° View Text Solution

3. The expression for the reaction quotient , Q, is similar to that for
equilibrim constant , Q, is similar to that for equilibrium constant K. The
value of Q for the given composition of a reaction mixture helps us to
know whether the reaction will move forward or backward or remain in
equilibrium . It also helps to predict the effect of pressure on the
direction of the gaseous reaction .In certain reactions, addition of inert
gas also favours either the formation of reactants or products . The value
of equilibrium constant of a reaction changes with change of
temperature and the change is given by van't Hoff equation , d In
Kp/dT = AH ° /RT? where enthaply change, AH ° , is taken as constant in
the small temperature range.

For the above reaction in equilibrium , helium gas was added but the

mixture was allowed to expand to keep the pressure constant . Then

A. More of ammonia will be formed


https://dl.doubtnut.com/l/_GCPe0AzATUWK
https://dl.doubtnut.com/l/_SwEyncfBpwt7

B. Ammonia will dissociate back into N, and H,

C. There will be no effect on equilibrium

D. Equilibrium constant of the reaction will change

Answer: B

o View Text Solution

4. The expression for the reaction quotient , Q, is similar to that for
equilibrim constant , Q, is similar to that for equilibrium constant K. The
value of Q for the given composition of a reaction mixture helps us to
know whether the reaction will move forward or backward or remain in
equilibrium . It also helps to predict the effect of pressure on the
direction of the gaseous reaction .In certain reactions, addition of inert
gas also favours either the formation of reactants or products . The value
of equilibrium constant of a reaction changes with change of
temperature and the change is given by van't Hoff equation , d In

Kp/dT = AH ° /RT? where enthaply change, AH ° , is taken as constant in


https://dl.doubtnut.com/l/_SwEyncfBpwt7
https://dl.doubtnut.com/l/_X9nLjeFVu0tc

the small temperature range.

Which of the following will be correct ?
A. Plot of In kp versus 1/T? will be linear with + ve slope
B. Plot of In vaerusl/TWiII be linear with + vve slope
C.Plot of In K, versus1/T? will be linear with -ve slope

D. Plot of In K, versus 1/T will be linear with -ve slope

Answer: D

° View Text Solution

5. The expression for the reaction quotient , Q, is similar to that for
equilibrim constant , Q, is similar to that for equilibrium constant K. The
value of Q for the given composition of a reaction mixture helps us to
know whether the reaction will move forward or backward or remain in
equilibrium . It also helps to predict the effect of pressure on the
direction of the gaseous reaction .In certain reactions, addition of inert

gas also favours either the formation of reactants or products . The value


https://dl.doubtnut.com/l/_X9nLjeFVu0tc
https://dl.doubtnut.com/l/_XCtkulJJ3J4W

of equilibrium constant of a reaction changes with change of
temperature and the change is given by van't Hoff equation , d In
K,/dT = AH ° /RT? where enthaply change, AH° , is taken as constant in

the small temperature range.

In which of the following case , equilibrium constant decreases with
increase of temperature ?

A. When the reaction is exothermic

B. When the reaction is endothermic

C. When the reaction is in the gaseous phase

D. When the reaction takes place in the solution.

Answer: A

° View Text Solution

6. Thermal decomposition of gaseous X, to gaseous X at 298 K takes

place according to the equation :

X,(g) © 2X(g) The standard reaction Gibbs energy , A .G ° of this reaction


https://dl.doubtnut.com/l/_XCtkulJJ3J4W
https://dl.doubtnut.com/l/_Feq46gWIhxDg

is positive . At the start of the reaction, there is positive . At the start of
the reaction , there is one mole of X, and no. As the reaction proceeds ,
the number of moles of X formed is given by . Thus Bequilbrium is 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"-0833 L bar K'lmol'l).

The equilibrium constant Kp for this reaction at 298 K, in terms of

Bequilibrium’ 1S

2
8B equilibrium
A—
2-p equilibrium

2
8 equilibrium

B. >
4- B equilibrium
2
4ﬁ equilibrium
C—F/———
2-p equilibrium

2
4B equilibrium

D. >
4-B equilibrium

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_Feq46gWIhxDg

7. Thermal decomposition of gaseous X, to gaseous X at 298K takes place
according to the following equation:

X(g) = 2X(g)

The standard reaction Gibbs energy A .G °, of this reaction is positive. At
the start of the reaction, there is one mole of X, and no X. As the
reaction proceeds, the number of moles of X formed is given by . Thus
Bequilibrium 1S 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 incorrect statement among the following for this reaction, is
A.Decrease in the total pressure will result in formation of more
moles of gaseous X
B. At the start of the reaction, dissociation of gaseous X, takes place
spontaneously
C'B'equilibrium =07

D.K, <1


https://dl.doubtnut.com/l/_BkVLGI8TQyzi

Answer: C

° Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) VI. INTEGER

TYPE QUESTIONS

1. The answer to each of the folowing questions is a single digit integar,
ranging from O to 9. If the correct answers to the question numbers A, B,
C and D (say) are 4,0,9 and 2 respectively , then the correct darkening of
bubbles should be as shown on the side :

If concentrations of SO, and O, in the equilibrium reaction ,
250,(g) + 0,(g) « 2504(g) are quadrupled , the concentration of SO,

now will be times .......... times.

° Watch Video Solution



https://dl.doubtnut.com/l/_BkVLGI8TQyzi
https://dl.doubtnut.com/l/_ndEZ2jQYltZJ

2. The answer to each of the folowing questions is a single digit integar,
ranging from O to 9. If the correct answers to the question numbers A, B,
C and D (say) are 4,0,9 and 2 respectively , then the correct darkening of
bubbles should be as shown on the side :

Equilibrium constant for the reaction

A5(g) + 3B,(g) © 3AB,(g) is 64 * 0Then the equilibrium constant for the reaction

will be

o Watch Video Solution

3. The answer to each of the folowing questions is a single digit integar,
ranging from O to 9. If the correct answers to the question numbers A, B,
C and D (say) are 4,0,9 and 2 respectively , then the correct darkening of
bubbles should be as shown on the side :

For the reaction involving oxidation of ammonia by oxygen to form nitric
oxide and water vapour , the equilibrium constant has the units (bar)" .

Then n is

o Watch Video Solution



https://dl.doubtnut.com/l/_wmo1bT15AJ0Z
https://dl.doubtnut.com/l/_HG5Gist5OylV

Competition Focus (Jee(Main and advanced)/Medical Entrance) VIi.

NUMERICAL VALUE TYPE QUESTIONS

1. The approach to the following equilibrium was observed kinetically

from both directions :

PICI;” + H,0? [Pt(H,0)Cl3 | + CI" at 25° C, it was found that

A
- [Pecii ] = [39 %107 sec 1 |[Peciy |- [2:1 1073 Lomol t see L] < [

What is the value of equilibrium constant for the complexation of the

fourth CI~ by Pt(Il) ?

° Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) VIl

ASSERTION - REASON TYPE QUESTIONS (TYPE - I)

1. Each question given below contains STATEMENT -1 (Assertion) and

STATEMENT -2 (Reason). It has four choice (a), (b), ( ¢ ) and (d) out of which


https://dl.doubtnut.com/l/_HG5Gist5OylV
https://dl.doubtnut.com/l/_ECaKHhQ2CVRV
https://dl.doubtnut.com/l/_ZO7np2j2mjMl

ONLY ONE is correct . Choose the correct option as under :
Statement -1 Adding inert gas to dissociation equilibrium of N,O, at
constant pressure and temperature increases the dissociation .
Statement -2. Molar concentrations of the reactants and products
decrease..
A. (a) Statement -1 is True , Statement -2 is true , Statement -2 is the
correct explanation of Statement -1
B. (b) Statement -1 is True, Statement -2 is not a correct expanation of
Statement -1.

C.(c) Statement -1is True, Statement -2 is False .

D. (d) Statement -1 is False , Statement -2 is True .

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZO7np2j2mjMl

2. Each question given below contains STATEMENT -1 (Assertion) and
STATEMENT -2 (Reason). It has four choice (a), (b), ( ¢ ) and (d) out of which
ONLY ONE is correct . Choose the correct option as under :

Statement 1K, is always greater than K,

Statement -2 . The reactions in the gaseous phase are usually faster than

the reactions in the liquid phase.

o Watch Video Solution

3. Each question given below contains STATEMENT -1 (Assertion) and
STATEMENT -2 (Reason). It has four choice (a), (b), ( ¢ ) and (d) out of which
ONLY ONE is correct . Choose the correct option as under :

Statement -1. Reaction quotiet of a reaction at any time decides the
direction in which the reaction will proceed.

Statement -2. The value of reaction quotient cannot be greater than the

equilibrium constant .

o Watch Video Solution



https://dl.doubtnut.com/l/_VMkJkIpyl2tF
https://dl.doubtnut.com/l/_l5kSI4TftiuC

4. Each question given below contains STATEMENT -1 (Assertion) and
STATEMENT -2 (Reason). It has four choice (a), (b), ( ¢ ) and (d) out of which
ONLY ONE is correct . Choose the correct option as under :

Statement -1. Equilibrium constant of an endothermic reaction increases
with increase of temperature .

Statement -2. With increase in temperature , an endothermic reaction is

favoured more in the forward direction.

° Watch Video Solution

Competition Focus (Jee(Main and advanced)/Medical Entrance) VIl

ASSERTION - REASON TYPE QUESTIONS (TYPE - 1)

1. In each of the following questions, a statement of Assertion is given
followed by a corresponding statement of Reason just below it. Of the
statements, mark the correct answer as

Assertion . The vapour pressure of a pure liquid has a fixed value at a


https://dl.doubtnut.com/l/_xB3WDaLpHtpN
https://dl.doubtnut.com/l/_GxLBecuCNGcy

particular temperature .

Reason . When equilibrium is reached , no more vapour are formed .

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: C

o Watch Video Solution

2. In each of the following questions, a statement of Assertion is given
followed by a corresponding statement of Reason just below it. Of the

statements, mark the correct answer as


https://dl.doubtnut.com/l/_GxLBecuCNGcy
https://dl.doubtnut.com/l/_iqR0eIF3qzc6

Assertion . A reversible reaction cannot be carried out in an open vessel.

Reason. When equilibrium is reached , no more vapour are formed .

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: D

° Watch Video Solution

3. Assertion (A) : For the reaction
N,(g) + 3H,(g) © 2NH;(9)
unit of K, = L?mol 2

Reason (R) : For the reaction


https://dl.doubtnut.com/l/_iqR0eIF3qzc6
https://dl.doubtnut.com/l/_TwULxOdYs3qA

N5(g) + 3H,(g) © 2NH;(g)
v, |2

[1] < [ ]

A.If both assertion and reason are true, and reason is the true

equilibrium constant K, =

explanation of the assertion .

B.If both assertion and reason are true but reason is the true
explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: A

° Watch Video Solution

4. Assertion (A) : The equilibrium constant is fixed and characteristic for

any given chemical reaction at a specified temperature.


https://dl.doubtnut.com/l/_TwULxOdYs3qA
https://dl.doubtnut.com/l/_9dKyAA22V5T7

Reason (R) : The composition of the final equilibrium mixture at a

particular temperature depends upon the starting amount of reactants.

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: A

o Watch Video Solution

5. In each of the following questions, a statement of Assertion is given
followed by a corresponding statement of Reason just below it. Of the
statements, mark the correct answer as

Assertion . The equilibrium constant of a reaction increases if


https://dl.doubtnut.com/l/_9dKyAA22V5T7
https://dl.doubtnut.com/l/_LOakiGKgP3pN

temperature is increased .

Reason . The forward reaction becomes faster with increase of

temperature .

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: D

° Watch Video Solution

6. Assertion (A) : The active mass of pure solid and pure liquid is taken
unity.

Reason (R) : The active mass of pure solids and liquids depends on the


https://dl.doubtnut.com/l/_LOakiGKgP3pN
https://dl.doubtnut.com/l/_3Swc7TlrTLO4

density and molecular mass. The density and molecular of a mass of pure

liquids and solids are constant.

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: A

o Watch Video Solution

7. In each of the following questions, a statement of Assertion is given
followed by a corresponding statement of Reason just below it. Of the
statements, mark the correct answer as

Assertion . If standard free energy change of a reaction is zero , this


https://dl.doubtnut.com/l/_3Swc7TlrTLO4
https://dl.doubtnut.com/l/_24shPOUj0kqT

implies that equilibrium constant of the reaction is unity .
Reason . For a reaction in equilibrium , equilibrium constant is always
unity .
A.If both assertion and reason are true, and reason is the true
explanation of the assertion .
B.If both assertion and reason are true but reason is the true
explanation of the assertion .
C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: C

o Watch Video Solution

8. Assertion (A) : When a catalyst is added to a reaction mixture in
equilibrium the amount of the products increases.

Reason (R) : The forward reaction becomes faster on adding the catalyst.


https://dl.doubtnut.com/l/_24shPOUj0kqT
https://dl.doubtnut.com/l/_qNKYQZe8Rzqw

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: D

° Watch Video Solution

9. Statement: The reaction: 2NO ) + Oy(4) © 2NO, is favoured in the
forward direction with increase of pressure.
Explanation: The reaction is exothermic.

A.If both assertion and reason are true, and reason is the true

explanation of the assertion .


https://dl.doubtnut.com/l/_qNKYQZe8Rzqw
https://dl.doubtnut.com/l/_josXmAewsPy3

B.If both assertion and reason are true but reason is the true

explanation of the assertion .

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: B

o Watch Video Solution

10. Assertion (A) : A catalyst does not influences the values of equilibrium
constant
Reason (R) : Catalyst influences the rate of both forward and backward
reactions equally.
A. If both assertion and reason are true, and reason is the true
explanation of the assertion .

B.If both assertion and reason are true but reason is the true

explanation of the assertion .


https://dl.doubtnut.com/l/_josXmAewsPy3
https://dl.doubtnut.com/l/_p8Ry6B1SN3sf

C. If assertion is true, but reason is false.

D. If both assertion and reason are false .

Answer: A

o Watch Video Solution

Sample Problem

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

2505(g) = 250,(g) + O,(9)
is 1.80 x 10 ~3kPa. What is the numerical value of K, in moles per litre for

this reaction at the same temperature?

° Watch Video Solution

2. At 773 K, the equilibrium constant K, for the reaction,

Ny(g) + 3H,(g) & 2NH4(g) is 6.02 x 102L%mol 2.


https://dl.doubtnut.com/l/_p8Ry6B1SN3sf
https://dl.doubtnut.com/l/_5yTf941P6z7J
https://dl.doubtnut.com/l/_2yLdAuo6Mgi1

Calculate the value of K, at the same temperature.

° Watch Video Solution

3. For the equilibrium
2NOCl(g) « 2NO(g) + Cl(g)
the value of the equilibrium constant, K, is 3.75 x 1076 at 1069K.

Calcualate the K, for the reaction at this temperature?

° Watch Video Solution

4. Kp for the reaction ,N,(g) + 3H,(g) © 2NH; is 49 at a certain
temperature. Calculate the value K, at the same temperature for the

reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_2yLdAuo6Mgi1
https://dl.doubtnut.com/l/_US4hTNWK0s1h
https://dl.doubtnut.com/l/_qpp2Z4xfUGat

5. The following concentrations were obtained for the formation of NH,
from N, and H, at equilibrium at 500K.
[v,] = 15x10°2M, [H,] =3.0x10"2M, and [NH,]=12x10"2Mm.

Calculate the equilibrium constant.

o Watch Video Solution

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

the equilibrium constant for the reaction.

o Watch Video Solution

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

at the given temperature.

I o Watch Video Solution


https://dl.doubtnut.com/l/_vuvBtC6bPYDB
https://dl.doubtnut.com/l/_NRrMxKXadXfL
https://dl.doubtnut.com/l/_mRv7Ea6XRVcj

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

K, for this reaction.

o Watch Video Solution

9. For the reaction,

N,(g) + 3H,(g) © 2NH;(g)

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

What is Kp for the above reaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_mRv7Ea6XRVcj
https://dl.doubtnut.com/l/_XV1uG3c9iGn1
https://dl.doubtnut.com/l/_HnDxE2N2DF4C

10. 0.1mol of PCl; is vaporised in a litre vessel at 260 ° C. Calculate the
concentration of CI, at equilibrium, if the equilibrium constant for the

dissociation of PCl. is 0.0414.

o Watch Video Solution

11. At 1,000 K in the reaction CO,(g) + C(s) —» 2CO(g)
The value ofPCO2 = 0.48 bar andP -, = Obar. Pure graphite is present. The
equilibrium partial pressures of CO and CO, are 0.66 bar and 0.15 bar

respectively. Calculate K, of the reaction.

o Watch Video Solution

12. 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 L\ dan C Al iklmn


https://dl.doubtnut.com/l/_SlDdNxKZMSin
https://dl.doubtnut.com/l/_OxoULtW19PVy
https://dl.doubtnut.com/l/_lP1ffoSGa5H9
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13. The value of
K, for the reaction, 2A & B+ Cis 2-0x 10 -3 AT a given time, the compositio

In which direction , the reaction will proceed ?

° Watch Video Solution

14. In the equilibrium,
CaCO5(s) & CaO(s) + CO,(g), at 1073 K,the pressure of CO, is found to be 2 -

What is the equilibrium constant of this reaaction at 1073 K ?

° Watch Video Solution

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

reaction.

| e |


https://dl.doubtnut.com/l/_lP1ffoSGa5H9
https://dl.doubtnut.com/l/_lNIkPRj8y8nx
https://dl.doubtnut.com/l/_redRrKkLK98s
https://dl.doubtnut.com/l/_DjO8bySu3kzg

I & Watch Video Solution

16. The degree of dissociation of PCI; ata certain temperature and
atmospheric pressure is 0 - 2 . Calculate the pressure at which it will be

half (50 %) dissociated at the same temperature .

° Watch Video Solution

17. Determine the concentration of CO, which will be in equilibrium with
2.5 x 102 mol L~1ofC0at100 ° C for the reaction

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

° Watch Video Solution

18. The value of K. = 4.24 at 800K for the reaction.
CO(g) + Hy0(g) = CO,(g) + Hy(9)
Calculate equilibrium concentration of CO,, H,, CO and H,O at 800K. If

only CO and H,O are present initially at concentrations of 0.10M each.


https://dl.doubtnut.com/l/_DjO8bySu3kzg
https://dl.doubtnut.com/l/_75h92vSixJfx
https://dl.doubtnut.com/l/_zDUnQGYrzyUf
https://dl.doubtnut.com/l/_kGmhMLTt02b6

o Watch Video Solution

19. 3.00 mol of PCI; kept in 1 L closed reaction vessel was allowed to
attain equilibrium at 380K. Calculate the composition of the mixture at

equilibrium. K, = 1.80.

o Watch Video Solution

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

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

o Watch Video Solution

21.13.8 g of N,O, was placed in 1L reaction vessel at 400K and allowed to

attain equilibrium :N,0,(g) © 2NO,(g).


https://dl.doubtnut.com/l/_kGmhMLTt02b6
https://dl.doubtnut.com/l/_njkyJRoIAV1S
https://dl.doubtnut.com/l/_QHoTVg98m4Fg
https://dl.doubtnut.com/l/_SKYAacTUuBkn

the total pressure at equilibrium was found to be 915 bar. Calculate

K. K, and partial pressure at equilibrium .

° Watch Video Solution

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

13.8kJmol 1. Find the value of K, at 298K

° Watch Video Solution

23. Kp for the reaction N, + 3H, & 2NH, at 400 °Cis 1.64 x 10°%. Find K.

Also find AG ® using K, and K values and interpret the difference.

° Watch Video Solution

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

degree of dissociation of PCI; at this temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_SKYAacTUuBkn
https://dl.doubtnut.com/l/_JhmP5ToZFtfy
https://dl.doubtnut.com/l/_Q0W9OYURZgLJ
https://dl.doubtnut.com/l/_WlylCZGGuThO

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

503(g) © SO,(g) + 1/20,(9)

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

dissociation?

° Watch Video Solution

26.20 % N,0, molecules are dissociated in a sample of gas at 27 ° C and

760 torr. Calculate the density of the equilibrium mixture.

° Watch Video Solution

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

in 0.01 M solution of formic acid (Kc =2.1x10"% at 298K)

° Watch Video Solution



https://dl.doubtnut.com/l/_WlylCZGGuThO
https://dl.doubtnut.com/l/_IWW4zjVib4D1
https://dl.doubtnut.com/l/_Pk8fdsifNu7n
https://dl.doubtnut.com/l/_RT65PlDravyb

28. What will be the conjugate bases for the Bronsted acids ?

HF, H,SO, and HCO4

° Watch Video Solution

29. Write the conjugate acids for the Bronsted bases

NH,,NH, and HCOO"~

° Watch Video Solution

30. Write four species which act both as Bronsted acid as well as base.

Write their corresponding conjugate acids and bases.

° Watch Video Solution

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

how these act as such.


https://dl.doubtnut.com/l/_Gm9SqA8tOnYw
https://dl.doubtnut.com/l/_SdYvZXjn1ROe
https://dl.doubtnut.com/l/_LV7kBvVnG0RD
https://dl.doubtnut.com/l/_UNR9YMk9m1sX

C)
a.OHb.F® c.H® d. BCI,

° Watch Video Solution

32. Classify the following species as Lewis acids and Lewis bases

2
NH,, BF 5, SnCl,, CcHcN, CO, Ni=*

o Watch Video Solution

33. Calculate t the H* ion concentration in 010 M acetic acid solution.

Given that the dissociation constant of acetic acid in water is 1.8 x 10>

o Watch Video Solution

34. Nicotinic acid (Ka =1.4x 10'5) is repersented by the formula HNiC.
Calculate its per cent dissociation in a solution, which contains 0.10 mole

of nicotinic acid per 2.0 litre of solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_UNR9YMk9m1sX
https://dl.doubtnut.com/l/_s6H7opE2dIVm
https://dl.doubtnut.com/l/_FysGGuD9S6QQ
https://dl.doubtnut.com/l/_PaXIkFzuh6s5

35. Calculate the H3OJr and OH " ion concen- trations at 25 ° Cin

(i) 0.02 N HCl solution (ii) 0.005 N NaOH solution

° Watch Video Solution

36. Calculate the concentration of H3OJr ions in a mixture of 0.02 M

acetic acid and 0.2 M sodium acetate. Given that the ionization constant

(Ka) for acetic acid is 1.8 x 10>,

° Watch Video Solution

37. Calcuate the pH value of (assume 100 % ionization)
(i) 102 molar HNOj solution
(ii) 0.03MHCI solution (log3 = 0.4771)

(iif) 0.0005MH,SO 4 solution

° Watch Video Solution



https://dl.doubtnut.com/l/_PaXIkFzuh6s5
https://dl.doubtnut.com/l/_eX3yD4qLhahe
https://dl.doubtnut.com/l/_W9kptkSD62Bu
https://dl.doubtnut.com/l/_y0kwZkCX2bpg

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

3.8 x 10 3M. What is its pH?

° Watch Video Solution

39. 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

40. Calculate the pH of sodium hydroxide (NaOH) solution assuming

1000

complete ionisation.

o Watch Video Solution

41. 4.0 g of NaOH are dissolved per litre. Find (i) molarity of the solution

(ii) OH ion concentration (iii) pH value of the solution (At. Masses : Na =


https://dl.doubtnut.com/l/_y0kwZkCX2bpg
https://dl.doubtnut.com/l/_SiuhYxH8eioa
https://dl.doubtnut.com/l/_LgiFIig0raFa
https://dl.doubtnut.com/l/_Y9OWHVbqW7j9
https://dl.doubtnut.com/l/_EEM2hVk4qmvK

23, 0=16, H=1).

° Watch Video Solution

42. Calculate the pH of a 0.01 N solution of acetic acid. K, for CH;COOH

is1.8x107°at25°C.

° Watch Video Solution

43. Calculate the H™ ion concentration in 0.1 M CH3COOH if the degree

of dissociation of the acid is 0.0132

° Watch Video Solution

44. Calculate the pH of a 50 M H;PO, solution and the equilibrium

concentrations of the species

a a

H,PO,, H,PO; and PO, . (K =75x107°x10% K, =62x107%K, =

° View Text Solution



https://dl.doubtnut.com/l/_EEM2hVk4qmvK
https://dl.doubtnut.com/l/_Khje0pnvEQJX
https://dl.doubtnut.com/l/_G0jF139NMu7a
https://dl.doubtnut.com/l/_o0a1QMXdqkQZ

45. What would be the pH of a solution obtained by mixing 100 ml of 0.1 N

HCl and 9.9 ml of 1.0 N NaOH solution ?

° Watch Video Solution

46. Calculate the pH of a solution obtained by mixing equal volumes of

the solutions with pH =3 and pH =5.

° Watch Video Solution

47. Equal volumes of two solutions with pH=4 and pH = 10 are mixed. The

pH of resulting solution will be

° Watch Video Solution



https://dl.doubtnut.com/l/_o0a1QMXdqkQZ
https://dl.doubtnut.com/l/_aCiNhDCsbaEh
https://dl.doubtnut.com/l/_0pmuoD6Bd0YP
https://dl.doubtnut.com/l/_PQ7QJhUUUXyL

48. Calculate the pH of the solution obtained by mixing 100 cm? of

solution with pH = 3 with 400cm? of solution with pH =4 .

° Watch Video Solution

49. The value of k, is 9.55 x 10714 at a certain temperature . Calculate

the pH of water at this temperature .

° Watch Video Solution

50. Calculate the H;O ™ ion concentration of a solution having pH 6.58.

° Watch Video Solution

51. Calculate the mass of HCl present per litre of the solution whose pH

value is 1.301.

° Watch Video Solution



https://dl.doubtnut.com/l/_ElkvkiSGZVP8
https://dl.doubtnut.com/l/_E927Z1u8KppM
https://dl.doubtnut.com/l/_8vlI5fyEFFUd
https://dl.doubtnut.com/l/_I2fDkTtgmCjn

52. How many grams of NaOH must be dissolved in one litre of the

solution to give it a pH value of 12 ?

° Watch Video Solution

53. The pH of a solution obtained by dissolving 0.1 mole of an acid HA is
100 ml of the aqueous solution was found to be 3.0 . Calculate the

dissociation constant of the acid.

° Watch Video Solution

54. Calculate the pH of 108 M HCl solution .

° Watch Video Solution

55. Calculate the pH of 1071 M NaOH solution.

e l


https://dl.doubtnut.com/l/_I2fDkTtgmCjn
https://dl.doubtnut.com/l/_OmMZa44m5nZ4
https://dl.doubtnut.com/l/_Xh2y60OKWzG3
https://dl.doubtnut.com/l/_NC8inQ5Rzxvf
https://dl.doubtnut.com/l/_vehzBnZLwO1d
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56. An acid having pH = 6 is diluted 1000 times. What will be the pH of the

final solution ?

° Watch Video Solution

57. 1cm3 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

58. The ionization constant of HF is 3.2 x 104, Calculate the degree of

dissociation of HF in its 0.02 M solution. Calculate the concentration of all

the species present (H30+, F~ and HF) in the solution and its pH .

° Watch Video Solution



https://dl.doubtnut.com/l/_vehzBnZLwO1d
https://dl.doubtnut.com/l/_UmtUjLCdLsGO
https://dl.doubtnut.com/l/_qSLrtYDjSnUS
https://dl.doubtnut.com/l/_Hplsz75GnYjK

59. Calculate the pH of the solution in which 0.2MNH ,Cl and 0.1MNH; are

present. The pK, of ammonia solution is 4.75.

° Watch Video Solution

60. Calcuate the degree of ionisation and pH of 0.05 M solution of a weak
base having the ionization constant (Kb) is 1.77 x 107°. Also calculate

the ionisation constnat of the conjugate acid of this base.

° Watch Video Solution

61. The ionization constant of propanoic 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 if the solution is 0.01M on HCI also?

° Watch Video Solution



https://dl.doubtnut.com/l/_duWCIul0j9tP
https://dl.doubtnut.com/l/_jWwHNSxIcRAP
https://dl.doubtnut.com/l/_3uCnN2XJPElC

62. Calculate the hydrolysis constant, degree of hydrolysis and pH of 0.10

M KCN solution at 15 ° C. For HCN, K, = 6.2 x 1019,

° Watch Video Solution

63. What is the pH of a 0.50M aqueous NaCN solution ?

(profCN' = 4.70)

° Watch Video Solution

64. Calculate the percentage of hydrolysis in 0.003 M aqueous solution of

NaOCN. K, for HOCN =3.33 x 10™4M.

° Watch Video Solution

65. Calculate the pH of 010 M solution of NH,CI. The dissociation

constant (Kb) ofNH3 is 1.6 x 107>,

| 1


https://dl.doubtnut.com/l/_NBUFfTkjQaCY
https://dl.doubtnut.com/l/_1ltUGVK5zkTz
https://dl.doubtnut.com/l/_DmoTosIsqII6
https://dl.doubtnut.com/l/_q60mbVx0oYOI

l o Watch Video Solution

66. The pK , fo acetic acid and pK, of ammonium hydroxide are 4.76 and

4.75 respectively . Calculate the pH of ammonium acetate solution .

° Watch Video Solution

67. The solubility of AgCl in water at 25° C is found to be 1.06 x 107>
moles per litre. Calculate the solubility product of AgCl at this

temperature.

o Watch Video Solution

68. The solubility of Mg(OH), is 8.352 x 1073 g/litre at 290 ° C. Find out

its K, at this temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_q60mbVx0oYOI
https://dl.doubtnut.com/l/_t2I2q0XSkGkC
https://dl.doubtnut.com/l/_I3rCldejHA58
https://dl.doubtnut.com/l/_rD6brjZx7b5U
https://dl.doubtnut.com/l/_z6FQHJxvA5F5

69. Calculate the pH after 50.0 mL of 0.1 M ammonia solution is treated
with 25.0 mL of 010 M HCI. The dissociation constant of ammonia ,

K, =1.77x10">

° Watch Video Solution

70. The solubility product for silver choride is 1.2 x 10719 at 208 K.

Calculate the solubility of silver chloride at 298 K.

° Watch Video Solution

71. Lead chloride has a solubility product of 1.7 x 107> at 298 K. Calculate

its solubility at this temperature.

o Watch Video Solution

72. The solubility product of AgCl in water is 1.5 X 10710 calculate its

solubility in 0.01 M NaCl aqueous solution.



https://dl.doubtnut.com/l/_z6FQHJxvA5F5
https://dl.doubtnut.com/l/_c4ilCyB12WFa
https://dl.doubtnut.com/l/_vTFCKb0hMkqm
https://dl.doubtnut.com/l/_RfqVOnixkob1

I ° Watch Video Solution

73. Given that solubility product of BaSO, is 1 x 10710 will precipiate
form when

a. Equal volumes of 2 x 10'?’MBaC12 solution and 2 x 10'4MNa2504
solution, are mixed?

b. Equal volumes of 2 x 10'8MBaC12 solution and 2 x 10'3MNGZSO4
solution, are mixed?

c. 100mL of 10'3MBaC12and 400mL of 10 '6MNazSO4 are mixed?

° Watch Video Solution

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

containing 0.10M Mg?* ions. (Ksp of Mg(OH), = 1 x 10'11)

° Watch Video Solution



https://dl.doubtnut.com/l/_RfqVOnixkob1
https://dl.doubtnut.com/l/_Uxz2bVd4yAxv
https://dl.doubtnut.com/l/_uIPfHP5LeVNv

75. Calculate the pH of a buffer which is 0.1 M in acetic acid and
0.15 M in sodium acetate. Given that the ionization constants
of acetic acid is 1.75 x 10>. Also calculate the change

in pH of the buffer if to 1 litre of the buffer

(i) 1 cc of 1 M NaOH are added (ii) 1 cc of 1 M HCl are added.
Assume that the change in volume is negligible.

What will be the buffer index of the above buffer ?

o View Text Solution

76. Calculate the pH of a solution obtained by mixing 5 mL of 01 M NH,

OH with 250 mL of 01 M NH , Cl solution . K, for NH,OH = 1.8 x 1075,

o Watch Video Solution

77. A buffer solution with pH 9 is to be prepared by mixing

NH/CI and NH,OH. Calculate the number of moles of NH ,Cl that should

be added to one litre of 1.0 M NH4OH(Kb =18x 10'5)


https://dl.doubtnut.com/l/_okfVZqweLRRI
https://dl.doubtnut.com/l/_XX8EzrxQ44BL
https://dl.doubtnut.com/l/_IwdNXUUJ5Xq9

° Watch Video Solution

78.pH = 7.40, K,0fH,CO, = 4.5 x 10°7. What will be the ratio of [HCO; |

to [H,C0, | ?

o Watch Video Solution

79. Calculate the pH in a solution that is 0.1M in acetic acid and 0.1M in
benozic acid. K, or CH;COOH and CgH-;COOHarel.8 x 10™° and

6.5x 107> respectively.

o Watch Video Solution

80. Calculate the pH of a solution that contains 1.00 M HF

(Ka = 7.2 % 10-4) and 5.00 M HCIO (Ka = 3.5 x 10'8).

° Watch Video Solution



https://dl.doubtnut.com/l/_IwdNXUUJ5Xq9
https://dl.doubtnut.com/l/_F1qfp1wuR5Jn
https://dl.doubtnut.com/l/_l8v8rjybbDsp
https://dl.doubtnut.com/l/_sV77PlcfedVS

1. Calculate the simultaneous solubilities of AGSCN and AgBr.

K, (AgSCN) = 1.0 x 10712, K (AgBr) = 5.0 x 10" 1

° Watch Video Solution

Curiosity Question

1. Why solution of sugar in water does not conduct electricity whereas

that of common salt in water does ?

° Watch Video Solution

2. Neutral solutions have pH =7 at 298 K. A sample of pure water is found

to have pH < 7.Does it mean that it is acidic ? Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_QHq83RHlt1B5
https://dl.doubtnut.com/l/_nSrshwRfhcjr
https://dl.doubtnut.com/l/_tw13tTxagU10

3. Astudent prepared solutions of NaCl, Na,CO5 and NH,CI. He put them
separately in three test tubes. He forgot to label them. All solutions were

colourless . How should he proceed to know the solutions present in the

three test tubes ?

° Watch Video Solution

4. Why pH of our blood remains almost constant of 7.4 though we quite

often eat spicy food ?

° Watch Video Solution

Problems For Practice

1.Kp for the reaction :

N,0,(g) © 2NO,(g) is 0157 atm at 27 °C and 1 atm pressure . Calculate

K, for the reaction.

. I


https://dl.doubtnut.com/l/_s8rfj4HOfdvw
https://dl.doubtnut.com/l/_Swv9nRPO1GV4
https://dl.doubtnut.com/l/_AHJhwbcECuti
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2. For the reaction A(g) + B(s) & C(g) + D(9), K, = 49moldm 3 at 127 ° C.

Calculate Kp.

° Watch Video Solution

3. At equilibrium, the concentrations of
N,=3-0x10"3M,0,=4-2x103M and No=2-8x10"3M in a
sealed vessel at 800 K. What will be K for the raction

N5(g) + O,(g) « 2NO(g)?

° Watch Video Solution

4. PCl;,PCl; and Cl, are at equilibrium at 500K and having
concentration 1.59MPCl,, 1.59MCl, and 1.41MPCI;. Calculate K, for the
reaction,

PCI; & PCl, + Cl,



https://dl.doubtnut.com/l/_AHJhwbcECuti
https://dl.doubtnut.com/l/_pghrHbwsLRvU
https://dl.doubtnut.com/l/_MEFRz4Ae8X3j
https://dl.doubtnut.com/l/_2ju8gq1Fgxrc

| ° Watch Video Solution

5. Calculate the equilibrium constants K, and K for the reaction ,
CO(g) + 1/20,(g) « CO,
Given that the partial pressures at equilibrium in a vessel at 3000 K are

Peo =04 atm .p,, =0.6 atm and p, = 0.2 atm

° Watch Video Solution

6. 1.5mol of PCI; are heated at constant temperature in a closed vessel of
4L capacity. At the equilibrium point, PCl; is 35 % dissociated into PCl,

and Cl,. Calculate the equilibrium constant.

° Watch Video Solution

7.The equilibrium composition for the reaction is
PCl; + Cl, & PClg

0.20 0.10 0.40molL "1


https://dl.doubtnut.com/l/_2ju8gq1Fgxrc
https://dl.doubtnut.com/l/_lJfxj4dehvxQ
https://dl.doubtnut.com/l/_6UaYIg01jMXA
https://dl.doubtnut.com/l/_xJA3eGgJgC4V

What will be the equilibrium concentration of PCI; on adding 0.10mol of

Cl, at the same temperature?

o Watch Video Solution

8.1f 1 mole of acetic acid and 1 mole of ethyl alchol are mixed and reaction
proceeds to equilibrium , the concentrations of acetic acid and water are
found to be 1/3 and 2/3 mole respectively . If 1 mole of ethyl acetate and
3 moles of water are mixed , how much ester is present when equilibrium

is reached ?

o Watch Video Solution

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

constant for the dissociation reaction is 0.263.

o Watch Video Solution



https://dl.doubtnut.com/l/_xJA3eGgJgC4V
https://dl.doubtnut.com/l/_UgDh9lSaAIKS
https://dl.doubtnut.com/l/_2eQySd5jHzDO

10. One mole of pure ammonia was injected into a one litre flask at a
certain temperature. The equilibrium mixture was then analysed and
found to contain 0.30 mole of H, . Calculate (i) the concentration of of N,

and (ii) the concentration of NH; at equilibrium.

o Watch Video Solution

1. Amount of PCI; (in moles) need to be added to one litre vessel at
250 ° C in order to obtain a concentration of 0.1mole of ClI, for the given
change is:

PClg & PCl, + Cl, , K, = 0.0414mollitre !

o Watch Video Solution

12.In an experiment , 2 moles of Hl are taken into an evacuated 10.0 litre
container at 720 K. The equilibrium constant equals to 0.0156for the

gaseous reaction, 2HI(g) < H,(g) + I,(g). find equilibrium concentration

Of HI(g)’ Hz(g)x Iz(g)


https://dl.doubtnut.com/l/_ZWY5EQpwG47k
https://dl.doubtnut.com/l/_6uBr4FXezHXn
https://dl.doubtnut.com/l/_b7ESrzfWT2AO

° Watch Video Solution

13. When PCI; is heated in a closed vessel at 575 K, the total pressure at
equilibrium is found to be 1 atm and partial pressure of Cl, is found to
the 0324 atm . Calculate the equilibrium constant (K ) for the

p

decomposition reaction.

° Watch Video Solution

14. In the dissociation of HI, 20% of HI is dissociated at equilibrium.
Calculate Kp for

HI(g) & 1/2H,(g) + 1/2I,(g)

° Watch Video Solution

15. A reaction mixture containing

N, at 050 atm, at 0 - 05 atmNH5 and 3 * 0 atm of hydrogen is heated to 450 °


https://dl.doubtnut.com/l/_b7ESrzfWT2AO
https://dl.doubtnut.com/l/_4QltEuGgCs2r
https://dl.doubtnut.com/l/_CZ2N32eE3CRn
https://dl.doubtnut.com/l/_zmSMT9av1Lo6

In which direction the reaction

N,(g) + 3H,(g) & 2NH;(g) will goif K, is4 - 28 x 1057

o Watch Video Solution

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

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

o Watch Video Solution

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

Hy(g) + I,(g) « 2HI(g)

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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_zmSMT9av1Lo6
https://dl.doubtnut.com/l/_VijmBBLIkMeQ
https://dl.doubtnut.com/l/_gNT1C9TGwhZS

18. For the reaction , 2NO(g) + Cl,(g) < 2NOCI(g) and the following info
is given:

Pnocr= 0.32atm

Pno=0.22atm

pc),=0.11atm

then find Kp

° Watch Video Solution

19. The Kp values for the reaction, H, + I, & 2HI, at 460 °C is 49. If the
initial pressure of H, and I, is 0.5atm respectively, determine the partial

pressure of each gas at equilibrium.

° Watch Video Solution



https://dl.doubtnut.com/l/_gNT1C9TGwhZS
https://dl.doubtnut.com/l/_zBe0JqSrHFJ7
https://dl.doubtnut.com/l/_4QAC9Ars8gHd

20. Calculate the degree of ionisation and [H30+] of 0.01 M acetic acid

solution .Ka for acetic at 298 K is 1.8 x 107>

° Watch Video Solution

21. A 0.01 M solution of acetic acid is 134 % ionised (degree of
dissociation = 0.0134) at 298 K. What is the ionization constant of acetic

acid ?

° Watch Video Solution

22. What will be the percentage of dissociation in 1.0 M CH,COOH at

equilibrium having dissociation constant of 1.8 x 10-°?

° Watch Video Solution



https://dl.doubtnut.com/l/_T2PqVX62pUhC
https://dl.doubtnut.com/l/_5oUEJ3dXw2BI
https://dl.doubtnut.com/l/_vqtZ83cx78gy

23. Nicotinic acid (Ka =14x 10'5) is repersented by the formula HNiC.
Calculate its per cent dissociation in a solution, which contains 0.10 mole

of nicotinic acid per 2.0 litre of solution.

° Watch Video Solution

24. Calculate the concentration of H™ (aq) in 0.2 M solution of HCN. Given

that the dissociation constant of HCN in water is 4.9 x 10710,

° Watch Video Solution

25. If hydrogen ion concentration in a solution is 1 x 10~> moles/litre,

calculate the concentration of OH ion in this solution

(KW = 10 *moles’L '2).

° Watch Video Solution



https://dl.doubtnut.com/l/_6Ta2uHPfWkRL
https://dl.doubtnut.com/l/_jtlIgOpvhDKt
https://dl.doubtnut.com/l/_5KFWRyGTF3fT

26. Calculate the pH value of 0.001 N HNO, solution.

o Watch Video Solution

27. Calculate the pH value of 103 M HCl solution.

o Watch Video Solution

28. What is the pH of a solution whose H™ ion concentration is 2 x 10~°g

ions/litre ?

o Watch Video Solution

29.0.049 g of H,50, is dissolved per litre of the given solution . Calculate

the pH of the solution.

o Watch Video Solution



https://dl.doubtnut.com/l/_t4ECDtARE4nm
https://dl.doubtnut.com/l/_Fh0GzcrELw6A
https://dl.doubtnut.com/l/_h1F5ZGr6aIzd
https://dl.doubtnut.com/l/_95fzExEmFYiB
https://dl.doubtnut.com/l/_XgNYmqtZAP6c

30. Calculate the pH of a solution which is 1 x 10°3 M with respect to

sulphuric acid.

° Watch Video Solution

31. The concentration of hydronium ions in a cup of black coffee is

1.3 x 10> M. Find the pH of the coffee. Is this coffee acidic or alkaline ?

° Watch Video Solution

32. Calculate the pH value of (a) 0.0001 M NaOH (b) 0.01 M NaOH and (c)

0.04 M NaOH solution at 25 ° C.

° Watch Video Solution

33. Calculate the pH of a solution containing 2 g caustic soda/litre of

water.

e l


https://dl.doubtnut.com/l/_XgNYmqtZAP6c
https://dl.doubtnut.com/l/_yJKvVvNmDEX3
https://dl.doubtnut.com/l/_bN1MMIlNf8lZ
https://dl.doubtnut.com/l/_Zm8FQlem8Pa5
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34. How many grams of sodium hydroxide must be dissolved in one litre

of water to prepare its N/10 solution ? What will be its pH value ?

° Watch Video Solution

35. Acetic acid has a dissociation constant of 1.8 x 10~°. Calculate the pH

value of the decinormal solution of acetic acid.

° Watch Video Solution

36. A 0.05 N solution of acetic acid is found to be 1.9 % ionized at 25 ° C.

Calculate (i) K, for acetic acid and (ii) the pH of the solution.

° Watch Video Solution

37. Calculate the pH value of a solution of 0.1 M NHB(Kb = 1.8 x 10'5)


https://dl.doubtnut.com/l/_Zm8FQlem8Pa5
https://dl.doubtnut.com/l/_A0eXDgFL0DPP
https://dl.doubtnut.com/l/_LNTIIC592HSw
https://dl.doubtnut.com/l/_h8kiwr0hha4X
https://dl.doubtnut.com/l/_RdJt3fpEAoUH

° Watch Video Solution

38. A sample of sour milk was found to be 0.1 M solution of lactic acid
CH;CH(OH)COOH. What is the pH of the sample of milk ? K, for lactic

acid at 25° Cis 1.37 x 104,

° Watch Video Solution

39. Calculate the pH of 015 M solution of hypochlorous acid HCIO

(Ko =96x10°),

o Watch Video Solution

40. Calculate the pH and concentration of all
species present at equilibrium in 01 M H,PO,, solution.

K, =75x1073,K, =62x10" %K, =42x10"13
1 2 3

o Watch Video Solution



https://dl.doubtnut.com/l/_RdJt3fpEAoUH
https://dl.doubtnut.com/l/_lGvDKUpgDMpd
https://dl.doubtnut.com/l/_jJaay0HWkN46
https://dl.doubtnut.com/l/_2X71mo03EW2f

41. Calculate the pH of a solution obtained by mixing 50ml of0.2M HCI

with 49.9 mL of 0.2m NaOH solution.

° Watch Video Solution

N
42.The pH of a solution obtained by mixing equal volumes of ENaOH

N
and —HCI
20

o Watch Video Solution

43. Calculate the pH value of a mixture containing 50 ml of 1N HCl and 30

ml of 1 N NaOH solution, assuming both to be completely dissociated.

o Watch Video Solution



https://dl.doubtnut.com/l/_2X71mo03EW2f
https://dl.doubtnut.com/l/_6U8RWfxUDkj7
https://dl.doubtnut.com/l/_fnz1r2i86zCV
https://dl.doubtnut.com/l/_qh8uC7CXJp79

44. A 50ml solution of pH = 1 is mixed with a 50ml solution of pH = 2. The

pH of the mixture will be nearly

° Watch Video Solution

45. What will be the resultant pH when 200 mL of an aqueous solution of
HCl (pH =2.0) is mixed with 300 mL of an aqueous solution of NaOH (pH

=12.0) ?

° Watch Video Solution

46.The value of K, at a certain temperature is 6.25 x 1014, calculate the

pH of water.

° Watch Video Solution



https://dl.doubtnut.com/l/_93djY6gSH09e
https://dl.doubtnut.com/l/_uVxopirxJWiF
https://dl.doubtnut.com/l/_aSpJJNH3Ev4D

47. Calculate the H;0 ™ ion concentration of a solution having a pH of

10.6

° Watch Video Solution

48.The pH of blood serum is 7.4 . What is the hydrogen ion concentration

of blood serum ?

° Watch Video Solution

49. Urine has a pH of 6.0 . If a patient eliminates 1300 ml of urine per day,

how many gram equivalents of the acid he eliminates per day ?

° Watch Video Solution

50. Lemon juice has a pH = 21 . If all the acid in lemon is citric acid

(HCit. o H + Cit'l) and K, for citric acid is 8.4 x 104 mole/litre, what


https://dl.doubtnut.com/l/_8Qj7piChkic7
https://dl.doubtnut.com/l/_TWnWusIOyxB2
https://dl.doubtnut.com/l/_dXBlvGc8ufwl
https://dl.doubtnut.com/l/_7RvFzMZsKLjO

is the concentration of citric acid in lemon juice ?

° Watch Video Solution

51. The pH of 0.1 M solution of an organic acid is 3.0. Calculate the

dissociation constant of the acid.

° Watch Video Solution

52.1t 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,.

° Watch Video Solution

53. The pH of 0.005M codenine (C18H21NO3) solution is 9.95. Calculate

its ionisation constant and pK.

° Watch Video Solution



https://dl.doubtnut.com/l/_7RvFzMZsKLjO
https://dl.doubtnut.com/l/_Mf3LjJAfO3Dl
https://dl.doubtnut.com/l/_NH36320ZnOWe
https://dl.doubtnut.com/l/_utInd6fqkq5k

54.10°% M NaOH solution is diluted 100 times. Calculate the pH of the

diluted base.

° Watch Video Solution

55. What will be the pH of the resulting solution if to a 100 ml of HCI

solution of pH =1.0,900 ml of distilled water is added ?

° Watch Video Solution

56. The pH of a solution is 5. Its hydrogen ion concentration is increased

100 times. What is the pH of the resulting solution ?

° Watch Video Solution



https://dl.doubtnut.com/l/_utInd6fqkq5k
https://dl.doubtnut.com/l/_bZduFeY3HeJV
https://dl.doubtnut.com/l/_0QtGkc4vtWkC
https://dl.doubtnut.com/l/_LyL2f1vOxAXD

57. Calculate the pH of a solution obtained by diluting 25 ml of N/100 HCI

to 500 ml.

° Watch Video Solution

58.1 ml of 13.6 M HCl is diluted with water to give 1 litre of the solution.

Calculate pH of the resulting solution.

° Watch Video Solution

59. The pH of 0.1M monobasic acid is 4.50. Calculate the concentration of
species, H©,A®, and HA at equilibrium. Also determine the value of K,

and pK, of the monobasic acid.

° Watch Video Solution



https://dl.doubtnut.com/l/_1NEjjtV3abTe
https://dl.doubtnut.com/l/_zXYgfTrL1wR9
https://dl.doubtnut.com/l/_6ftYsGcBZdzO

60. Calculate the pH of 0.08 solution of HOCI (hydrochlorous acid). The
ionisation constant of the acid is 2.5x 10°°. Determine the percent

dissociation of HOCI.

° Watch Video Solution

61. The pH of 0.04 M hydrazine solution is 9.7 . Calculate its ionization

constant K, and pK,,.

° Watch Video Solution

62. What would be the pH of 0.1 molar sodium acetate solution, given that

the dissociation constant of acetic acid is 1.8 x 10>,

° Watch Video Solution



https://dl.doubtnut.com/l/_rxp3obxnlv5l
https://dl.doubtnut.com/l/_DMVMh6OnpfY9
https://dl.doubtnut.com/l/_FkqBLPZaOm4A

63. The dissociation constant of aniline (CGHSNHZ) as a base is
5.93 x 10719, The ionic product of water at 25 ° Cis 1.02 x 1014, Calculate
the percentage hydrolysis of aniline hydrochloride in 1.0 N solution at

25 ° C.Also calculate the pH of the solution.

° Watch Video Solution

64. At 25 ° C, the ionisation constant of anilinium hydroxide is 4.6 x 1010,

Taking ionic product of water as 1x10°14

, calculate (a) hydrolysis
constant of anilinium chloride (b) the degree of hydrolysis and pH value

of 0.2 molar solution of the salt.

° View Text Solution

65. Calculate the pH of 0.05M sodium acetate solution, if the pK , of acetic

acid is 4.74.

° Watch Video Solution



https://dl.doubtnut.com/l/_INGW6lteSEap
https://dl.doubtnut.com/l/_v5wMysF8BUsO
https://dl.doubtnut.com/l/_PiuUx9PC8DOQ

66. The pK , of CH;COOH and pK , of nH,OH is 4.76 and 4.75, respectively.
Calculate the hydrolysis constant of ammonium acetate (CH3COONH4)
at 298K and also the drgree of hydrolysis and pH of its (a) 0.01M and (b)

0.04M solutions.

° Watch Video Solution

67. Calculate the pH of 0.01 M solution of NH,CN. The dissociation

constants K, for HCN = 6.2 x 1071% and K, for NH; = 1.6 x 10,

° Watch Video Solution

68. Calculate the pH of an aqueous solution of 1.0M ammonium formate

assuming complete dissociation. (pKa of formic acid = 3.8 and pK, of

ammonia = 4.8)

° Watch Video Solution



https://dl.doubtnut.com/l/_pO6zvHeuiDG8
https://dl.doubtnut.com/l/_1zb8j3rFnQiB
https://dl.doubtnut.com/l/_WD13rgDOFebO
https://dl.doubtnut.com/l/_m1WT4cTn8JnV

69. Calculate the hydrolysis constant of the salt containing NO,. Given

the K, for HNO, = 4.5 x 1010

° Watch Video Solution

70. Calculate the solubility product of silver bromide if the solubility of

the salt in saturated solution is 5.7 x 107 moles/litre.

° Watch Video Solution

71. A saturated solution of sparingly soluble lead chloride on analysis was
found to contain 11.84 g/ litre of the salt at room temperature. Calculate
the solubility product constant at room temperature. (At. wt . : Pb = 207,

Cl=355)

° Watch Video Solution



https://dl.doubtnut.com/l/_m1WT4cTn8JnV
https://dl.doubtnut.com/l/_QLXWRyCjl0uQ
https://dl.doubtnut.com/l/_bf0lngv1wL9C

72. The solubility of lead iodide in water is 0.63 g/litre. Calculate the

solubility product of lead iodide. (At mass of Pb =207 ,1=127)

° View Text Solution

73. Calculate the solubility of silver chloride in water at room temperature

if the solubility product of AgCl is 1.6 x 1010,

° Watch Video Solution

74. If solubility product for CaF, is 1.7 x 10-10 at 298 K, calculate the

solubility in mol L1,

° Watch Video Solution

75. How many moles of AgBr(Ksp =5x 10'13) will dissolve in a 0.01 M

NaBr solution ? (NaBr is completely ionised in solution)



https://dl.doubtnut.com/l/_GUia7mkFt1Fu
https://dl.doubtnut.com/l/_3OtDOuYO60MA
https://dl.doubtnut.com/l/_eD30XC2fgWad
https://dl.doubtnut.com/l/_TA2IDRAPJK3q

| Y Watch Video Solution J

76. Calcualte the solubility of M,X, in pure water, assuming that neither
kind of ion reacts with H,O. The solubility product of

— -23
M,X5, Ky, = 1.1 % 1072,

° Watch Video Solution

77. The values of Ksp of two sparingly solubles salts, Ni(OH), and AgCN
are 2.0 x 1071 and 6 x 107 respectively, which salt is more soluble?

Explain

° Watch Video Solution

78. Find out the solubility of Ni(OH), in 0.1M NaOH Given that the ionic

product of Ni(OH), is 2 % 1015,

° Watch Video Solution



https://dl.doubtnut.com/l/_TA2IDRAPJK3q
https://dl.doubtnut.com/l/_Mfg0TzV9m1In
https://dl.doubtnut.com/l/_eYnuV9jkmTlF
https://dl.doubtnut.com/l/_cpsVrnIH1Si6

79. Given that the solubility product of radium sulphate (RaSO4) is

4 x 10711, calculate the solubility in (a) pure water (b) 0.10 M Na,SO,.

° Watch Video Solution

80. Predict whether a precipitate will be formed or not on mixing 20 mL of

0001 M NaCl with 80 mL of 001 M AgNO; solution

(Ksp for AgCI = 1.5 x 10'10)

° Watch Video Solution

81. If 20 ml of 2><10'SB(1CI2 solution is mixed with 20 ml of

1x 10'5MNa2504 solution, will a ppt. form ? (KspforBaSO4 is1.0 x 10'10)

° Watch Video Solution



https://dl.doubtnut.com/l/_0sUyScXzwmRA
https://dl.doubtnut.com/l/_eegMgsFD4vX6
https://dl.doubtnut.com/l/_WXuOkLYuCkI1

82.0.03 mole of Ca?" ions is added to a litre of 0.01 M soi' solution. Will

it cause precipitation of CaSO, ? Ky ,forCaSO, = 2.4 x 102,

° Watch Video Solution

83. PbCl, has a solubility product of 1.7 x 10~8. Will a precipitate of PbCi,
form when 0.010 mole of lead nitrate and 0.010 mole of potassium

chloride are mixed and water added upto 1 litre ?

° Watch Video Solution

84. How much volume of 0.1 M Hac should be added to 50 mL of 0.2 M
NaAc solution if we want to prepare a buffer solution of pH 4.91. Given

PK, for acetic acid is 4.76.

° Watch Video Solution



https://dl.doubtnut.com/l/_cAT8vf1iyQt3
https://dl.doubtnut.com/l/_b8z0j1XYElPN
https://dl.doubtnut.com/l/_fiy1aHqY89Zp

85. How much of 0.3M ammonium hydroxide should be mixed with 30 mL
of 0.2M solution of ammonium chloride to give buffer solutions of pH8.65

and 10 ? (Give: pK,0ofNH,OH = 4.75)

° Watch Video Solution

86. The ionization constant of fromic acid is 1.8 x 10"4. Calculate the ratio

of sodium formate and formic acid in a buffer of pH 4.25 .

° Watch Video Solution

Advanced Problems (For Competitions)

1. Given: Ag(NH3)2+ & Ag*2NH, K= 62x108 and Kgp of

AgCI = 1.8 x 10-10 at 298 K. Calculate the concentration of the complex

in 1.0M aqueous ammonia.

° Watch Video Solution



https://dl.doubtnut.com/l/_lDEWTVVtfora
https://dl.doubtnut.com/l/_FR5Oj24T6uYS
https://dl.doubtnut.com/l/_MGUuOrOg579m

2. Calcium lactate is a salt of weak acid and represented as Ca(LaC),. A
saturated solution of Ca(LaC), contains 0.13 mole of salt in 0.50 litre
solution. The pOH of this is 5.60. Assuming complete dissociation os salt,

calculate K, of lactic acid.

o Watch Video Solution

3. An aqueous solution of a metal bromide MBr,(0.05M) is saturated with
H,S. What is the minimum pH at which MS will precipitate ? K, for
MS =6.0x10"2%! . Concentration of saturqated

H,S = 0.1M,K; = 107 and K, = 1.3 x 1013 for H,S .

o Watch Video Solution

4.0.15 mole of pyridinium chloride has been added into 500cm? of 0.2M

pyridine solution. Calculate pH and hydroxyl ion contration in the
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resulting solution, assuming no change in volume.

(beor pyridine = 1.5 x 10-°M )

° Watch Video Solution

5. A sample of hard water contains 96ppm. ofSOi' and 183ppmofHCO;,
with Ca?* as the only cation. How many moles of CaO will be required to
remove HCO; from 1000kg of this water? If 1000kg of this water is
treated with the amount of CaO calculated above, what will be the
concentration (in ppm)of residual Ca?" ions (Assume CaCO, to be

2% jons in one litre of the treated

completely insoluble in water)? If the Ca
water are completely exchange with hydrogen ions, what will be its pH

(One ppm means one part of the substance in one million part of water,

weight/weight)?

° Watch Video Solution



https://dl.doubtnut.com/l/_2S4NW1JwhlRr
https://dl.doubtnut.com/l/_h3qLoakmMOkg

6. The ionisation constant of NHI in water is 5.6 x 10710 at 25°C. The
rate constant for the rection of NHI and OH- to form
NH, and H,O at 25°C3.4 x 101 L mol ~!s 1. Calculate the rate constant

for proton from water to NH.

o Watch Video Solution

7. An aqueous solution of aniline of concentration 0.24 M is prepared.
What concentraton of sodium hydroxide is needed in this solution so

that anilinium ion concentration remains at 1x10°8 M?

o -6
(KoforCHSNH; = 2.4 10-5M)

o View Text Solution

8. Determine the number of mole of Agl which may be dissolved in 1.0
litre of 1IMCN~ solution. Ky, for Agl and K. for Ag(CN), are

1.2 x 10°17M? and 7.1 x 10'°M -2 respectively.

| o WAL _L vl . ~_ .. ]
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9. Determine the concentration of NH3 solution whose one litre can

dissolve 0.10 mole AgCl. K¢, of AgCl and K, of Ag(NH3)2Jr are

1.0 x 10 1%? and 1.6 x 10’M 2 respectively.

o Watch Video Solution

10. The average concentration of SO, in the atmosphere over a city on a
cetrain day is 10 ppm, when the average temperature is 298 K. Given that
the solubility of SO, in water at 298 K is 1.3653 mol litre ! and the pK, of

H,S04 is 1.92, estimate the pH of rain on that day.

o Watch Video Solution

11. What (H3O+) must be maintained in a saturated H,S solution to

precipitate Pb?>* , but not Zn’" from a solution in which each ion is


https://dl.doubtnut.com/l/_C4PQKEs20qcw
https://dl.doubtnut.com/l/_6m6ttmKU7Rli
https://dl.doubtnut.com/l/_762TXQL1V1lO
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present at a concetration of 0.01M? (Kspfor H,S = 1.1 x 10~2%, Kpfor

ZnS = 1.0 x 10'21)

o Watch Video Solution

12. 500 mL of 0.2 M aqueous solution of acetic acid is mixed with 500 mL
of 0.2 M HCl at 25 ° C.

(i) Calculate the degree of dissociation of acetic acid in the resulting
solution and pH of the solution.

(ii) If 6 g of NaOH is added to the above solution, determine the final pH
[Assume there is no change in volume on mixing : K, of acetic acid is

1.75 x 10™> mol L]

o View Text Solution

13. An aqueous solution contains 10 % amonia by mass and has a density
of 0.99gcm ~3. Calculate hydroxyl and hydrogen ion concentration in this

solution K, for NH:a = 5.0 x 10" 1%M.

[ o~ |
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[ W Watch Video Solution J

14. The pH of blood stream is maintained by a proper balance of H,CO,
and NaHCO;, concentrations. What volume of 5 M NaHCO; solution,

shnould be mixed with 10 mL sample of blood, which is 2 M in H,CO; in

order to maintain a pH of 7.4(Kaf or H,CO5in blood =7.8 x 10'7)

° Watch Video Solution

15. A sample of hard water contains 100 ppm of CaSO,. What minimum
fraction of water should be evaporated off so that solid CaSO, begins to

separate out ? K, for CaSO 4 is 9.0 x 10 5,

° View Text Solution

16. Calculate the solubility of AgCN in a buffer solution of pH 3 - 00. K,

for AgCN is 2.2 x 1016 and K, for HCN is 6.2 x 10-12,

° View Text Solution



https://dl.doubtnut.com/l/_EgfTpt3q4ukB
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https://dl.doubtnut.com/l/_5BoYCB7xaevN
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17.0.16g of N,H, are dissolved in water and the total volume made upto

500 mL. Calculate the percentage of N,H , that has reacted with water in

this solution. (be or N,H, = 4.0 x 1075 < )

° Watch Video Solution

18. The K, of Ca(OH), is 442 x 107> at 25°C. A 500 ml of saturated
solution of Ca(OH), is mixed with an equal volume of 0.4MNaOH. How

much Ca(OH), in mg is precipitated ?

° Watch Video Solution

19. Calculate the pH of

(i) 1M H,S0, (ii)2MH,SO,, (iii)10 2MH,SO,, solutions.

Given that the second ionization constant (Kaz) of H,SO, if 1072,

° View Text Solution



https://dl.doubtnut.com/l/_IgHKeYgC4rA4
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Test Your Grip ( I. Multiple choice Questions)

1. What is the conjugate base of OH?

A.O,

B. H,0

C.O"

D. 02"

Answer: D

o Watch Video Solution

2.C,H:ONa acts as ...... In C,H;OH.

A. strong acid

B. weak acid


https://dl.doubtnut.com/l/_Zcow6EWjvFPB
https://dl.doubtnut.com/l/_fuLw3IaADpGF
https://dl.doubtnut.com/l/_5PhkzJrMQy1z

C.strong base

D. weak base

Answer: A::B::C::D

° Watch Video Solution

3. Which of the following molecules acts as a Lewis acid?

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_5PhkzJrMQy1z
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4. Which of the following can act both as a Bronsted acid as well as a

Bronsted base ?

A.H,PO,

B. AICI,

C. CH,COO"

D. H,O

Answer: D

o Watch Video Solution

5.The K, value of formic acid and acetic acid are respectively 1.77 x 10-4
and 1.75 x 10> . The ratio of the acid strength of 0.1 N acids is

A.10

B.3.178

C.03


https://dl.doubtnut.com/l/_jUy6oiaZ2QTm
https://dl.doubtnut.com/l/_vigxOEd8mLtU

D. 01

Answer: A::B

° Watch Video Solution

6. The correct order of acidity for the following is

A. HCN > CICH,COOH > HCOOH > CH;COOH

B. HCN > HCOON > CICH,COON > CH;COOH

C. CICH,COOH > HCOOH > CH;CH;COOH > HCN

D. CICH,COOH > HCN > HCOOH > CH;COOH

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vigxOEd8mLtU
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7.When rain is accompanied by a thunderstorm, the collected rain water

will have a pH value

A.slightly higer than that when the thunder storm is not there

B. uninfluenced by the thunder storm

C. which depends on the amount of dust in air

D. slightly lower than that of rain water without thunder storm

Answer: A::C::D

o Watch Video Solution

8. An acid HA ionizes as HA & H™ + A~ The pH of 1.0M solution is 5. Its
dissociation constant would be

A.1x10°10

B.5

C.5x10°8


https://dl.doubtnut.com/l/_p9ilYtMraO6O
https://dl.doubtnut.com/l/_PItB00tbKmL9

D.1x10°°

Answer: A

° Watch Video Solution

9. What is the percentage hydrolysis of NaCN is N/80 soluiton, when the
dissociation constant for HCN is 1.3 x 10-%and K, = 1.0 x 1014

A. 248

B.5.26

C.8.2

D.9.6

Answer: A::C

° Watch Video Solution
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10. If pK, of acetic acid and pK, of ammonium hydroxide are 4.76 each.

Find the pH of ammonium acetate.

A7

B.less than 7

C. more than 7

D. zero

Answer: A::B::C::D

o Watch Video Solution

11. The ionization constant of ammonium hydroxide is 1.77 x 10~° at 298K
. Hydrolysis constant of