
CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

EQUILIBRIUM IN PHYSICAL AND CHEMICAL PROCESSES

Sample Problem

1. At , the equilibrium constant  for the reaction  

  

is . What is the numerical value of  in moles per litre

for this reaction at the same temperature?

Watch Video Solution

700K Kp

2SO3(g) ⇔ 2SO2(g) + O2(g)

1.80 × 10− 3kPa Kc

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5yTf941P6z7J


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

  

Calculate the value of  at the same temperature.

Watch Video Solution

Kc

N2(g) + 3H2(g) ⇔ 2NH3(g)  is 6.02 × 10− 2L2mol− 2.

Kp

3. For the equilibrium 

  

the value of the equilibrium constant,  is  at .

Calcualate the  for the reaction at this temperature?

Watch Video Solution

2NOCl(g) ⇔ 2NO(g) + Cl2(g)

Kc 3.75 × 10− 6 1069K

Kp

4.  at a certain

temperature. Calculate the value  at the same temperature for the

reaction

Watch Video Solution

Kp  for the reaction ,N2(g) + 3H2(g) ⇔ 2NH3  is 49

Kp

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 

from  and  at equilibrium at . 

 and 

. Calculate the equilibrium constant.

Watch Video Solution

NH3

N2 H2 500K

[N2] = 1.5 × 10− 2M, [H2] = 3.0 × 10− 2M,

[NH3] = 1.2 × 10− 2M

6. For an equilibrium reaction, the rate constants for the forward and the

backward reaction are  and , respectively.

Calculate the equilibrium constant for the reaction.

Watch Video Solution

2.38 × 10− 4 8.15 × 10− 5

7. In a reaction between  and  at a certain temperature, the amounts

of  and HI at equilibrium were found to be  mol,  mol, and 

 mol respectively. Calculate the equilibrium constant for the reaction

at the given temperature.

Watch Video Solution

H2 I2

H2, I2 0.45 0.39

3.0

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


Watch Video Solution

8. Two moles of  were heated to  in a closed two-litre vessel,

and when equilibrium was achieved,  was found to be 

dissociated into  and . Calculate the equilibrium constant 

and  for this reaction.

Watch Video Solution

PCl5 327∘C

PCl5 40 %

PCl3 Cl2 Kp

Kc

9. For the reaction, 

  

the partial pressure of  and  are  and  atmosphere,

respectively, at equilibrium. The total pressure of the system is  atm.

What is  for the above reaction?

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

N2 H2 0.80 0.40

2.80

Kp

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


10.  of  is vaporised in a litre vessel at . Calculate the

concentration of  at equilibrium, if the equilibrium constant for the

dissociation of  is .

Watch Video Solution

0.1mol PCl5 260∘C

Cl2

PCl5 0.0414

11. At 1,000 K in the reaction  

The value of bar. Pure graphite is present.

The equilibrium partial pressures of CO and  are 0.66 bar and 0.15 bar

respectively. Calculate  of the reaction.

Watch Video Solution

CO2(g) + C(s) → 2CO(g)

PCO2 = 0.48  bar andPCO = 0

CO2

KP

12. A vessel at  contains carbon dioxide with a pressure of .

Some of the carbon dioxide is converted to carbon monoxide on addition

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

.

Watch Video Solution

1000K 0.5atm

Kp

0.8atm

https://dl.doubtnut.com/l/_SlDdNxKZMSin
https://dl.doubtnut.com/l/_OxoULtW19PVy
https://dl.doubtnut.com/l/_lP1ffoSGa5H9


Watch Video Solution

13. The value of

In which direction , the reaction will proceed ?

Watch Video Solution

Kc  for the reaction , 2A ⇔ B + C  is 2 ⋅ 0 × 10− 3  AT a given time, th

14. In the equilibrium,

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

Watch Video Solution

CaCO3(s) ⇔ CaO(s) + CO2(g),  at 1073 K,the pressure of CO2  is foun

15.  dissociates as  

. If the initial pressure is  mm of Hg and

the total pressure at equilibrium is  mm of Hg. Calculate  for the

reaction.

AB2

AB2(g) ⇔ AB(g) + B(g) 500

700 Kp

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


Watch Video Solution

16. The degree of dissociation of  ata certain temperature and

atmospheric pressure is  . Calculate the pressure at which it will be

half (50 %) dissociated at the same temperature .

Watch Video Solution

PCl5

0 ⋅ 2

17. Determine the concentration of  which will be in equilibrium with 

 for the reaction  

Watch Video Solution

CO2

2.5 × 10− 2  mol L− 1ofCOat100∘C

FeO(s) + CO(g) ⇔ Fe(s) + CO2, Kc = 5.0

18. The value of  at  for the reaction.  

  

Calculate equilibrium concentration of  and  at .

If only CO and  are present initially at concentrations of  each.

Kc = 4.24 800K

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

CO2, H2, CO H2O 800K

H2O 0.10M

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


Watch Video Solution

19. 3.00 mol of  kept in 1 L closed reaction vessel was allowed to

attain equilibrium at 380K. Calculate the composition of the mixture at

equilibrium. 

Watch Video Solution

PCl5

Kc = 1.80.

20. At , hydrogen and bromine react to form hydrogen bromine. The

value of equilibrium constant for this reaction is . Calculate the

amount of the  and  at equilibrium if a mixture of  of 

 and  of  is heated to .

Watch Video Solution

700K

5 × 108

H2, Br2 HBr 0.6mol

H2 0.2mol Br2 700K

21. 13.8 g of  was placed in 1 L reaction vessel at 400K and allowed to

attain equilibrium :   

N2O4

N2O4(g) ⇔ 2NO2(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 9.15 bar. Calculate

 and partial pressure at equilibrium .

Watch Video Solution

Kc, Kp

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

. Find the value of  at 

Watch Video Solution

ΔGɵ

13.8kJmol− 1 Kc 298K

23.  for the reaction  at  is .

Find . Also �nd  using  and  values and interpret the

di�erence.

Watch Video Solution

Kp N2 + 3H2 ⇔ 2NH3 400∘C 1.64 × 10− 4

Kc ΔGɵ Kp Kc

24. The vapour density of  at  is is found to be . Find the

degree of dissociation of  at this temperature.

PCl5 43K 70.2

PCl5

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


Problems For Practice

Watch Video Solution

25. At  and  atm  is partially dissociated into  and  by

the reaction 

  

The density of the equilibrium mixture is . What is the degree

of dissociation?

Watch Video Solution

627∘C 1 SO3 SO2 O2

SO3(g) ⇔ SO2(g) + 1/2O2(g)

0.925gL− 1

26.  molecules are dissociated in a sample of gas at  and

760 torr. Calculate the density of the equilibrium mixture.

Watch Video Solution

20 % N2O4 27∘C

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


1.  for the reaction :  

 is 0.157 atm at  and 1 atm pressure . Calculate

 for the reaction.

Watch Video Solution

Kp

N2O4(g) ⇔ 2NO2(g) 27∘C

Kc

2. For the reaction  at 

. Calculate .

Watch Video Solution

A(g) + B(s) ⇔ C(g) + D(g), Kc = 49moldm− 3

127∘C Kp

3. At equilibrium, the concentrations of

in a sealed vessel at 800 K. What will be  for the raction  

Watch Video Solution

N2 = 3 ⋅ 0 × 10− 3M, O2 = 4 ⋅ 2 × 10− 3M and No = 2 ⋅ 8 × 10− 3M

Kc

N2(g) + O2(g) ⇔ 2NO(g) ?

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


4.  and  are at equilibrium at  and having

concentration  and . Calculate  for

the reaction, 

Watch Video Solution

PCl5, PCl3 Cl2 500K

1.59MPCl3, 1.59MCl2 1.41MPCl5 Kc

PCl5 ⇔ PCl3 + Cl2

5. Calculate the equilibrium constants  for the reaction , 

  

Given that the partial pressures at equilibrium in a vessel at 3000 K are

Watch Video Solution

Kp and Kc

CO(g) + 1/2O2(g) ⇔ CO2

pco = 0.4  atm . pco2 = 0.6  atm and po2 = 0.2  atm

6.  of  are heated at constant temperature in a closed vessel

of  capacity. At the equilibrium point,  is  dissociated into 

 and . Calculate the equilibrium constant.

Watch Video Solution

1.5mol PCl5

4L PCl5 35 %

PCl3 Cl2

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


7. The equilibrium composition for the reaction is 

  

What will be the equilibrium concentration of  on adding 

of  at the same temperature?

Watch Video Solution

PCl3 + Cl2 ⇐⇒ PCl5

0.20 0.10 0.40molL− 1

PCl5 0.10mol

Cl2

8. If 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  mole respectively . If 1 mole of ethyl acetate

and 3 moles of water are mixed , how much ester is present when

equilibrium is reached ?

Watch Video Solution

1/3 and 2/3

9. Calculate the degree of dissociation of HI at  if the equilibrium

constant for the dissociation reaction is .

450∘C

0.263

https://dl.doubtnut.com/l/_6UaYIg01jMXA
https://dl.doubtnut.com/l/_xJA3eGgJgC4V
https://dl.doubtnut.com/l/_UgDh9lSaAIKS
https://dl.doubtnut.com/l/_2eQySd5jHzDO


Watch Video Solution

10. One mole of pure ammonia was injected into a one litre �ask at a

certain temperature. The equilibrium mixture was then analysed and

found to contain 0.30 mole of  . Calculate (i) the concentration of of 

 and (ii) the concentration of  at equilibrium.

Watch Video Solution

H2

N2 NH3

11. Amount of  (in moles) need to be added to one litre vessel at 

 in order to obtain a concentration of  of  for the given

change is: 

 , 

Watch Video Solution

PCl5

250∘C 0.1mole Cl2

PCl5 ⇔ PCl3 + Cl2 Kc = 0.0414mollitre− 1

12. In an experiment , 2 moles of HI are taken into an evacuated 10.0 litre

container at 720 K. The equilibrium constant equals to 0.0156for the

https://dl.doubtnut.com/l/_2eQySd5jHzDO
https://dl.doubtnut.com/l/_ZWY5EQpwG47k
https://dl.doubtnut.com/l/_6uBr4FXezHXn
https://dl.doubtnut.com/l/_b7ESrzfWT2AO


gaseous reaction,  �nd equilibrium

concentration of 

Watch Video Solution

2HI(g) ⇔ H2(g) + I2(g).

HI(g), H2(g), I2(g).

13. When  is heated in a closed vessel at 575 K, the total pressure at

equilibrium is found to be 1 atm and partial pressure of  is found to

the 0.324 atm . Calculate the equilibrium constant  for the

decomposition reaction.

Watch Video Solution

PCl5

Cl2

(Kp)

14. In the dissociation of HI,  of HI is dissociated at equilibrium.

Calculate  for 

Watch Video Solution

20 %

Kp

HI(g) ⇔ 1/2H2(g) + 1/2I2(g)

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


15. A reaction mixture containing

In which direction the reaction

?

Watch Video Solution

N2  at 0 ⋅ 50  atm, at 0 ⋅ 05  atmNH3  and 3 ⋅ 0  atm of hydrogen   is he

N2(g) + 3H2(g) ⇔ 2NH3(g)  will go if Kp  is4 ⋅ 28 × 10− 5

16. The equilibrium constant for the reaction : 

  

is 4.0 at . Calculate the weight of ethyl acetate that will be obtained

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

Watch Video Solution

CH3COOH + C2H5OH ⇔ CH3COOC2H5 + H2O

25∘C

17. At , the equilibrium constant  for the reaction  

  

is . Presict the direction in which the reaction will proceed to reach

448∘C (Kc)

H2(g) + I2(g) ⇔ 2HI(g)

50.5

https://dl.doubtnut.com/l/_zmSMT9av1Lo6
https://dl.doubtnut.com/l/_VijmBBLIkMeQ
https://dl.doubtnut.com/l/_gNT1C9TGwhZS


equilibrium at , if we start with  mol of HI, 

mol of  and  mol of  in a  constainer.

Watch Video Solution

448∘C 2.0 × 10− 2 1.0 × 10− 2

H2 3.0 × 10− 2 I2 2.0L

18. For the reaction ,  and the following

info is given: 

=  

=  

=  

then �nd 

Watch Video Solution

2NO(g) + Cl2(g) ⇔ 2NOCl(g)

pNOCl 0.32atm

pNO 0.22atm

pCl2 0.11atm

Kp

19. The  values for the reaction, , at  is . If the

initial pressure of  and  is  respectively, determine the partial

pressure of each gas at equilibrium.

W t h Vid S l ti

Kp H2 + I2 ⇔ 2HI 460∘C 49

H2 I2 0.5atm

https://dl.doubtnut.com/l/_gNT1C9TGwhZS
https://dl.doubtnut.com/l/_zBe0JqSrHFJ7
https://dl.doubtnut.com/l/_4QAC9Ars8gHd


Problem For Practice

Curiosity Questions

Watch Video Solution

1. The reaction

 

was carried out at  by taking one mole of each of the reactants. The

reaction reached equilibrium when  rd of the reactants were

consumed. Calculate the free energy change for the reaction

Watch Video Solution

CH3COOH(l) + C2H5OH(l) ⇔ CH3COOC2H5(l) + H2O(l)

27∘C

2/3

(R = 8.314  JK − 1  mol − 1).

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

https://dl.doubtnut.com/l/_4QAC9Ars8gHd
https://dl.doubtnut.com/l/_Ynwt254TmfII
https://dl.doubtnut.com/l/_0on3A6SVCgW5


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

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

increasing the pressure ?

Watch Video Solution

0∘C

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


Advanced Problems

1. The degree of dissociation of  at a particualr temperature is .

Calculate the volume of  solution required to neutralise the

iodine present in an equilibrium mixture of a reaction when 2 mol each of

 and  are heated in a closed vessel of  capacity and the

equilibrium mixture is freezed.

Watch Video Solution

HI 0.8

2MNa2S2O3

H2 I2 2L

2.  is heated at  at, from  to  assuming volume

constant. The new pressure becomes  atm at equilibrium of the

reaction . Calculate  moles of  actually

decomposed.

Watch Video Solution

NH3 15 25∘C 347∘C

50

2NH3 ⇔ N2 + 3H2 % NH3

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


3. An equilibrium mixture at  contains  and  at  and 

, respectively. If the volume of container is doubles, calculate the

new equilibrium pressure of two gases.

Watch Video Solution

300K N2O4 NO2 0.28

1.1atm

4. When  mol of CO taken in a  �ask is maintained at  along

with a catalyst, the following reaction takes place 

  

Hydrogen is introduced until the total pressure of the system is  atm

at equilibrium and  mol of methanol is formed. 

Calculate 

a.  and   

b. The �nal pressure, if the same amount of CO and  as before are

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

Watch Video Solution

0.15 2.5L 750K

CO(g) + 2H2(g) ⇔ CH3OH(g)

8.5

0.08

Kp Kc

H2

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


5. For the reaction 

, the  at  is  Calculate 

 in solution which was originally  in  and  in 

.

Watch Video Solution

Ag(CN)
ɵ

2 ⇔ Ag⊕ + 2CN ɵ Kc 25∘C 4 × 10− 19

[Ag⊕ ] 0.1M KCN 0.03M

AgNO3

6. A sample of air consisting of  was heated to 2500 K until

the equilibrium 

  

was established the intial composition of air in mole fraction of

View Text Solution

N2 and O2

N2(g) + O2(g) ⇔ 2NO(g)

N2 and O2.

7. At ,  for the reaction between  and excess hot

graphite  is . 

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

817∘C Kp CO2 ( g )

(s) 10atm

a 817∘C

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


total pressure of   

( ) At what total pressure, the gas contains  by volume?

Watch Video Solution

5atm?

b 5 % CO2

8. The value of  is  at  for the reaction: 

. A �ask contains  at  and at .

Calculate the mole of  that must be added if  of the  is to be

converted to  at equilibrium. The volume of the �ask is such that 

 of gas produce  pressure at . (Ignore probable

association of  to .)

Watch Video Solution

Kp 1 × 10− 3atm− 1 25∘C

2NO + Cl2 ⇔ 2NOCl NO 0.02atm 25∘C

Cl2 1 % NO

NOCl

0.2mole 1atm 25∘C

NO N2O2

9. The  for the reaction  is  at . Calculate

the percentage dissociation of  at equilibrium pressure of .

At what pressure, the dissociation will be ?

Watch Video Solution

Kp N2O4 ⇔ 2NO2 640mm 775K

N2O4 160mm

50 %

https://dl.doubtnut.com/l/_HNfOqk6fPuhe
https://dl.doubtnut.com/l/_tGaW85NHuvK1
https://dl.doubtnut.com/l/_Mkimu9ayeg0M


10. The equilibrium constant of a reaction doubles on increasing the

temperature of the reaction from  Calculate enthalpy

change of the reaction, assumpting it to be constant in this temperature

range.

Watch Video Solution

25∘C → 35∘C.

11. A mixture in which the mole ratio of  and  is  is used to

prepare water by the reaction. 

  

The total pressure in the container is  at  before the

reaction. Determine the �nal pressure at  after reaction assuming 

 yield of water.

Watch Video Solution

H2 O2 2: 1

2H2 ( g ) + O2 ( g ) → 2H2O ( g )

0.8atm 20∘C

120∘C

80 %

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


12. For a hypothetical reaction`P(g) + Q(g) hArr R(g) + S(g) , " a graph

between log K and " T^(-1) " is a straight line as hsown in the �g. 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.

View Text Solution

13. 2 mole of an equimolar mixture of alchols ROH and R'OH are taken in! L

�ask. One mole of acetic acid is added to it. At equilibrium , 80% of acetic

acid is found to be reacted and the ratio of

 formed is 3 : 2 , Calculate the equilibrium

constant for the esteri�cation of ROH.

Watch Video Solution

RCOOCH3 and R'COOCH3

14. The values of  and  for the reactions  , (a)  

and  , (b)  

Kp Kp2 X ⇔ Y + Z

A ⇔ 2B

https://dl.doubtnut.com/l/_O4oGttbssL4z
https://dl.doubtnut.com/l/_uBnXPyB0xHTz
https://dl.doubtnut.com/l/_9MDaq1q4tQGK


Test Your Grip Multiple Choice Questions

are in the ration of . 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

9: 1

15. Formaldehyde polymerizes to form glucose according to the reaction,

 The theoretically computed equilibrium constant

for this reaction is found to be  If 1M solution of glucose

dissociates according to the above equilibrium, the concentration of

formaldehyde in the solution will be :

Watch Video Solution

6HCHO → C6H12O6

6 × 1022

1. For reaction, 

  PCl3(g) + Cl2(g) ⇔ PCl5(g)

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


the value of  at  is 26. The value of  at this temperature will

be .

A. 

B. 

C. 

D. 

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

Watch Video Solution

Kc 250∘C Kp

0 ⋅ 61

0 ⋅ 57

0 ⋅ 83

0 ⋅ 46

2.  for the reaction  

 is

A. 1

B. RT

C. 

Kp /Kc

CO(g) + O2(g) ⇔ CO2(g)
1

2

1/√RT

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


D. 

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

Watch Video Solution

(RT )1 / 2

3. For the reaction , the value of  at 

is . When the equilibrium concentrations of both the reactants is 

mol, what is the value of  at the same temperature

A. 

B. 

C. 

D. 

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

Watch Video Solution

N2 ( g ) + O2 ( g ) ⇔ 2NO ( g ) Kc 800∘C

0.1 0.5

Kp

0 ⋅ 5

0 ⋅ 1

0 ⋅ 01

0 ⋅ 025

https://dl.doubtnut.com/l/_DzYVYPjg8ChL
https://dl.doubtnut.com/l/_C6CR7E5nWRJX
https://dl.doubtnut.com/l/_ZNGDKsjSF9x7


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

Watch Video Solution

5. The equilibrium constant for a reacton 

 is  at . In the presence of

catalyst, the equilibrium constant is attained  times faster. The

equilibrium constant in the presence of catalyst, at  is

A. 

N2(g) + O2(g) = 2NO(g) 4 × 10− 4 2000K

10

2000K

40 × 10− 4

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


B. 

C. 

D. di�cult to compute without more data.

Answer: B

Watch Video Solution

4 × 10− 4

4 × 10− 3

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

given 

  

  

  

The equilibrium constant for the reaction 

 is

A. 48

B. 6

A ⇔ B, K1 = 2.0

B ⇔ C, K2 = 4.0

C ⇔ D, K3 = 3.0

A ⇔ D

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


C. 12

D. 24

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

Watch Video Solution

7. For the reaction   

Find the value of  for the following reaction :  

A. 

B. 

C. 50

D. 

Answer: A::D

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)  at 400K, Kp = 41

Kp

N2(g) + H2 ⇔ NH3(g)
1

2

3

2

6 ⋅ 4

0 ⋅ 02

4 ⋅ 6

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


8. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Kp  for the following reaction will be equal to 3Fe(s) + 4H2O(g) ⇔ Fe3O

(pH2)
4(pFe3O4)

pH2

pH2O

(pH2
)4

(pH2O)4

(pH2)(pFe3O4)

pFe

9. a' moles of  are heated in a closed container to equilibrate 

 at a pressure of p atm . If x moles of 

dissociate at equilibrium , then

A. 

PCl5

PCl5(g) ⇔ PCl3(g) + Cl2(g) PCl5

0 ⋅ 04

https://dl.doubtnut.com/l/_3J9Jsqd0ZSuQ
https://dl.doubtnut.com/l/_9PDXElFuDVbq
https://dl.doubtnut.com/l/_jmkkcVcpnsh7


B. 

C. 

D. 

Answer: A

Watch Video Solution

0 ⋅ 025

0 ⋅ 02

0 ⋅ 05

10. The what manner will increase of pressure a�ect the following

equation ? 

A. Shift in the forward direction

B. Shift in the reverse direction

C. Increase in the yield of hydrogen

D. No e�ect.

Answer: B

C(s) + H2O(g) ⇔ CO(g) + H2(g)

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


Watch Video Solution

11. Formation of  take place according to the reaction 

,  kcal Which of the following factors

favours the formation of  ?

A. Increase in temperature

B. Increase in pressure

C. Removal of oxygen

D. Increase in volume

Answer: B

Watch Video Solution

SO3

2SO2 + O2 ⇔ 2SO3 ΔH = − 45.2

SO3

12. Le Chatelier's principle is not applicable to

A. Fe(s) + S(s) ⇔ FeS(s)

https://dl.doubtnut.com/l/_HziaTmHqSW6G
https://dl.doubtnut.com/l/_895pOKn3nvr4
https://dl.doubtnut.com/l/_Am4a8QnvI1gR


B. 

C. 

D. 

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

Watch Video Solution

H2(g) + I2(g) ⇔ 2HI(g)

N2(g) + 3H2(g) ⇔ 2NH3(g)

N2(g) + O2(g) ⇔ 2NO(g)

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

decreases by in creasing the pressure ?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

2SO2(g) + O2 ⇔ 2SO3(g)

N2(g) + 3H2(g) ⇔ 2NH3(g)

PCl5(g) ⇔ PCl3(g) + Cl2(g)

N2(g) + O2(g) ⇔ 2NO(g)

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


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 una�ected.

Answer: B

Watch Video Solution

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

examined by

A. Boyle's law

https://dl.doubtnut.com/l/_6SmDw9833QR4
https://dl.doubtnut.com/l/_8jfY31POOn2m
https://dl.doubtnut.com/l/_Ed96aORb6w9V


Test Your Grip Ii Fill In The Blanks

B. Le chatelier's principle

C. Dalton's law

D. Charles'law

Answer: B

Watch Video Solution

1. A bulb containing  is colourless in ice. Its colour inboiling water is 

 while in water at 298 K, it is 

Watch Video Solution

N2O4

…………. ………….

2. Equimolar amounts of  were taken in a bulb maintained at 

 Dark violet colour faded to light violet which does not change

H2 and I2

500∘C.

https://dl.doubtnut.com/l/_Ed96aORb6w9V
https://dl.doubtnut.com/l/_y9xdiw7IMmH2
https://dl.doubtnut.com/l/_3aNpisIExbzC


further. This shows that the bulb contains  amounts of 

Watch Video Solution

…………. .

…………. .

3. According to law of mass action rate of a chemical reaction is

proportional to

Watch Video Solution

4. In terms of rate constants for forward and backward reactions

 , equilibrium constant of a reaction is equal to 

Watch Video Solution

(kf and kb)

…………. .

5. Equilibrium constant of a reaction does not change with  but

changes with 

………

……………

https://dl.doubtnut.com/l/_3aNpisIExbzC
https://dl.doubtnut.com/l/_FZ6xQgBahjFA
https://dl.doubtnut.com/l/_SQDfPGfdGV6b
https://dl.doubtnut.com/l/_GtO9wOt1vDtz


Watch Video Solution

6. Ratio  of the reaction  is equal to 

Watch Video Solution

Kp /Kc 2SO2 + O2 ⇔ 2SO3

……….

7. Equilibrium constant for the reaction ,  is K, then

equilibrium constant for the reaction,  will be 

Watch Video Solution

N2 + 3H2 ⇔ 2NH3

NH3 ⇔ N2 + H2
1

2

3

2

………. . .

8. Adding a catalyst to a reaction at equilibrium

Watch Video Solution

https://dl.doubtnut.com/l/_GtO9wOt1vDtz
https://dl.doubtnut.com/l/_u2mGqBOe26YO
https://dl.doubtnut.com/l/_JcUjpuIXGOF8
https://dl.doubtnut.com/l/_gtazespJE37i


9. The equilibrium constant of an endothermic reaction  with

increase of temperature.

Watch Video Solution

………. .

10. Write the expression for equilibrium constant  for the reaction,  

Watch Video Solution

Kp

3Fe(s) + 4H2O(g) ⇔ Fe3O4(s) + 4H2(g).

11. If the concentration quotient of a reaction in greater than its

equilibrium constant, then the reaction will proceed in the ______

direction.

Watch Video Solution

https://dl.doubtnut.com/l/_N65P6ha52qHC
https://dl.doubtnut.com/l/_bo2RY3BtaNBx
https://dl.doubtnut.com/l/_YZqqf6WA2TNW


12.  gas id added to the reaction equilibrium 

 at constant temperature . If pressure is

kept constant, equilibrium constant will  and equilibrium will shift

in the  direction.

Watch Video Solution

N2

PCl5(g) ⇔ PCl3(g) + Cl2(g)

……

……….

13. Solution of were

mixed in a beaker. Red colour was obtained . On adding  to the

solution, the intensity of colour will 

Watch Video Solution

FeCl3  ( yellow ) and NH4SCN  (colourless) 

HgCl2

………. .

14. Exothermic reactions are favoured by ____ in temperature

Watch Video Solution

https://dl.doubtnut.com/l/_MaIHzzkLLmQk
https://dl.doubtnut.com/l/_RJ6RUjKHrYn2
https://dl.doubtnut.com/l/_923sSuiF9jjl


Conceptual Questions

15. Low pressure is favourable for those reversible reactions in which

there is ………… in the number of molecules.

Watch Video Solution

16. When the pressure is applied over system ice  wate what will

happen

Watch Video Solution

⇔

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/_ciwnmjcPqAY5
https://dl.doubtnut.com/l/_n4AaQocW0z1L
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  Explain.

Watch Video Solution

CaCO3.

3. If concentration are expressed in moles  and pressure in

atmospheres, what is the ratio of  for the reaction, 

 at ?

Watch Video Solution

L− 1

KptoKc

2SO2(g) + O2(g) ↔ 2SO3(g) 25∘C

4. The value of equlibrium constant depends on what?

Watch Video Solution

5. The equilibrium constant for the reactions 

N2 + O2 ⇔ 2NO and (ii)2NO + O2 ⇔ 2NO2are K1 and K2

https://dl.doubtnut.com/l/_kV5yrbMn9c5L
https://dl.doubtnut.com/l/_NGr31D8NAbVb
https://dl.doubtnut.com/l/_okABrpdrvC7d
https://dl.doubtnut.com/l/_TXiWp2EIOi82


respectively, then what will be the equilibrium constant for the reaction 

Watch Video Solution

N2 + 2O2 ⇔ 2NO2

6. For the reactions, . At , 

. Find the value of  for each of the following reactions

at the same temperature: 

( ) ,  

( ) ,  

( ) 

Watch Video Solution

N2 ( g ) + 3H2 ( g ) ⇔ 2NH3 ( g ) 400K

Kp = 41atm− 2 Kp

i 2NH3 ( g ) ⇔ N2 ( g ) + 3H2 ( g )

ii N2 ( g ) + H2 ( g ) ⇔ NH3 ( g )
1

2

3

2

iii 2N2 ( g ) + 6H2 ( g ) ⇔ 4NH3 ( g )

7. The equilibrium

 The

aqueous tension of water at  for the said

equilibrium ?

W t h Vid S l ti

H2O(l) ⇔ H2O(v)  is attained in a closed container  at 40∘C.

40∘C  is 23 mm . What is Kp

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


Watch Video Solution

8. The concentration quotient of a reversible reaction is Q, and the

equilibrium constant is K. What do youconclude if (i)

?

Watch Video Solution

Q = K(ii)Q > K(iii)Q < K

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


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

maximum ? 

Watch Video Solution

2A + B ⇔ C, K = 10− 5, C + 2D ⇔ E, K = 105, D + 3B ⇔ f, K = 103.

12. For the reaction

 are

present ia a container in a container and at equilibrium, 30 mL of HI is

foprmed , then calculate equilibrium constant.

Watch Video Solution

H2 + I2 ⇔ 2HI,  if intially 25 mL of H2 and 20  mL of I2

13. 

are found to be di�erent . Why ?

Watch Video Solution

ΔrG
∘ = − RT  In K. For the same reaction at the same temperature usin

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


14. What happence to the equilibrium  if

nitrogen gas is added to it (i)at constant volume(ii) at constant pressure

? Give reasons.

Watch Video Solution

PCl5(g) ⇔ PCl3(g) + Cl2(g),

15. What two changes on the equilibrium,

 can keepitsstate

undisturbed ?

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH = − 92.4  kJ.

16. The following system is equilibrium :   

What will happen to the temperature of the system if some  gas is

added at equilibrium

Watch Video Solution

SO2Cl2 + Heat ⇔ SO2 + Cl2

Cl2

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  is an equlibrium at a certain

temperature. Can we increases the amount of products by (i) adding

catayst (ii) increasing pressure?

Watch Video Solution

A(g) + B(g) ↔ 2C(g)

18.   

What will be the e�ect on equilibrium when 

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

Watch Video Solution

2N2O(g) + O2(g) ⇔ 4No(g), ΔH > 0

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

subjected to a change given in the barckets ? 

(ii) Dissolution of   

(ii) Dissolution of NaOH in water ( Temperature is increased) 

(iii)  (pressure is increased and

temperature is decreased).

Ice
M .pt
⇐=⇒  Water ( Pressure is increased ) 

N2(g) + O2(g) ⇔ 2NO(g) − 180 ⋅ 7kJ

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


Ncert Questions And Exercises With Answers

Watch Video Solution

20. What is the e�ect of the reduction of the volume of the system for

the equilibrium 

Watch Video Solution

2C(s) + O2(g) ⇔ 2CO(g) ?

21. In the direction ,  at equilibrium , helium gas is

injected into the vessel without disturbing the overall pressure of the

system. What will be the e�ect on the equilibrium ?

Watch Video Solution

N2 + 3H2 ⇔ 2NH3

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

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 e�ect of the change on vapour pressure? 

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

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

�nal vapour pressure?

Watch Video Solution

2. What is  for the following equilibrium concentration of each

substance is: 

 and ?  

Watch Video Solution

Kc

[SO2] = 0.60M, [O2] = 0.82M [SO3] = 1.90M

2SO2(g) + O2(g) ⇔ 2SO3(g)

3. At a certain temperature and a total pressure of  Pa, iodine vaour

contain 40% by volume of iodine atmos

 for the equilibrium.

W t h Vid S l ti

105

[I2(g) ⇔ 2I(g)].  Calculate Kp

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


Watch Video Solution

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

following reactions: 

a.   

b.   

c.   

d.   

e. 

Watch Video Solution

Kc

2NOCl(g) ⇔ 2NO(g) + Cl2(g)

2Cu(NO3)2(s) ⇔ 2CuO(s) + 4NO2(g) + O2(g)

CH3COOC2H5(aq) + H2O(1) ⇔ CH3COOH(aq) + C2H5OH(aq)

Fe3 + (aq) + 3OH Θ (aq) ⇔ Fe(OH)3(s)

I2(s) + 5F2 ⇔ 2IF5

5. Find out the value of  for each of the following equilibrium from the

value of :  

a.  at   

b.  at 

Watch Video Solution

Kc

Kp

2NOCl(g) ⇔ 2NO(g) + Cl2(g), Kp = 1.8 × 10− 2 500K

CaCO3(s) ⇔ CaO(s) + CO2(g), Kp = 167 1073K

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,   

  

Both the forward and reverse reactions in the equilibrium are elementary

bimolecular reactions. What is , for the reverse reaction?

Watch Video Solution

Kc = 6.3 × 1014at1000K

NO(g) + O3(g) ⇔ NO2(g) + O2(g)

Kc

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

equilibrium constant expression?

Watch Video Solution

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

  

If a mixture of  and  of  is placed in a reaction

vessel of volume  and allowed to form  at a temperature for

which . Determine the composition of

equilibrium mixture.

2N2 ( g ) + O2 ⇔ 2N2O ( g )

0.482moleN2 0.933mole O2

10litre N2O

Kc = 2.0 × 10− 37litremol− 1

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: 

.  

When  of  and  of  are mixed in a closed

container at constant temperature,  of  is obtained at

equilibrium. Calculate equilibrium amount of nitric oxide and bromine.

Watch Video Solution

2NO ( g ) + Br2 ( g ) ⇔ 2NOBr ( g )

0.087mole NO 0.0437mole Br2

0.0518mole NOBr

10. At  bar for the given reaction at equilibrium.  

  

What is  at this temperature?

Watch Video Solution

450K, Kp = 2.0 × 1010 /

2SO2(g) + O2(g) ⇔ 2SO3(g)

Kc

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


11. A sample of  is placed in �ask at a pressure of . At

equilibrium. The partial pressure of  is . What is  for the

given equilibrium? 

Watch Video Solution

HI(g) 0.2atm

HI(g) 0.04atm Kp

2HI(g) ⇔ H2(g) + I2(g)

12. A mixture of  of  of  and  of  is

introduced into a  reaction vessel at . At this temperature, the

equilibrium constant  for the reaction  is

. Is the reaction mixture at equilibrium? If not, what is the

direction of the net reaction?

Watch Video Solution

1.57mol N2, 1.92mol H2 8.13mol NH3

20L 500K

Kc N2(g) + 3H2(g) ⇔ 2NH3(g)

1.7 × 102

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

  Kc =
[NH3]4[O2]5

[NO]4[H2O]6

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.

Watch Video Solution

14. One mole of  and one mole of  are taken in a  vessel

and heated to . At equilibrium,  of water (by mass) reacts

with carbon monoxide according to the equation, 

  

Calculate the equilibrium constant for the reaction.

Watch Video Solution

H2O CO 10litre

725K 40percent

H2O ( g ) + CO ( g ) ⇔ H2 ( g ) + CO2 ( g )

15. At  equilibrium constant for the reaction, 

  

is . If  of  is present at equilibrium at , what

are the concentrations of  and , assuming that we initially

started with  and allowed it to reach equilibrium at .

Watch Video Solution

700K

H2 ( g ) + I2 ( g ) ⇔ 2HI ( g )

54.8 0.5mollitre− 1 HI ( g ) 700K

H2 ( g ) I2 ( g )

HI ( g ) 700K

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


16. What is the equilibrium concentration of each of the substance in the

equilibrium when the initial concentration of  was ?  

Watch Video Solution

ICl 0.78M

2ICl(g) ⇔ I2(g) + Cl2(g), Kc = 0.14

17.  at  for the equilibrium shown below. What is the

equilibrium concentration of  when it is placed in a �ask at 

pressure and allowed to come to equilibrium? 

Watch Video Solution

Kp = 0.04atm 899K

C2H6 4.0atm

C2H6(g) ⇔ C2H4(g) + H2(g)

18. Ethyl accetate is formed by the reaction between ethanol and acetic

acid and the equilibrium is represented as : 

View Text Solution

CH3COOH(l) + C2H5OH(l) ⇔ CH3COOC2H5(l) + H2O(l).

https://dl.doubtnut.com/l/_2plVg454QNc0
https://dl.doubtnut.com/l/_Egmu1ApRmA28
https://dl.doubtnut.com/l/_3ZNtV0Kg8JFe
https://dl.doubtnut.com/l/_S87LlMr1T5Sa


19. A sample of pure  was introduced into an evacuted vessel at 

. After equilibrium was attained,concentration of  was found

to be . If value of  is .

What are the concentrations of  and  at equilibrium ?

Watch Video Solution

PCl5

473K PCl5

0.5 × 10− 1mollitre− 1 Kc 8.3 × 10− 3mollitre− 1

PCl3 Cl2

20. One of the reaction that takes plece in producing steel from iron ore

is the reduction of iron(II) oxide by carbon monoxide to give iron metal

and .  

 atm at   

What are the equilibrium partial pressure of  and  at  if

the partical pressure are:  and ?

Watch Video Solution

CO2

FeO(s) + CO(g) ⇔ Fe(s) + CO2(g), Kp = 0.265 1050K

CO CO2 1050K

pCO = 1.4atm pCO2 = 0.80atm

https://dl.doubtnut.com/l/_S87LlMr1T5Sa
https://dl.doubtnut.com/l/_aaueKE9ufLGh
https://dl.doubtnut.com/l/_0fWnxB8tCg6R


21. Equilibrium constant,

At a particular time, the analysis shows that composition of the reaction

mixture is

 Is the

reaction at equilibrium ? If not , in which direction does the reaction tend

to reach equilibrium ?

Watch Video Solution

Kc  for the reaction, N2(g) + 3H2(g) ⇔ 2NH3(g)  at 500K  is 0 ⋅ 061.

3 ⋅ 0  mol L− 1N2, 2 ⋅ 0  mol L− 1H2 and 5 ⋅ 0mol L− 1NH3.

22. Bromine monochloride,  decomposes into bromine and

chlorine and reaches the equilibrium. 

  

For which  at . If initially pure  is present at a

concentration of , what is its molar concentration

in the mixture at equilibrium?

Watch Video Solution

(BrCl)

2BrCl ( g ) ⇔ Br2 ( g ) + Cl2 ( g )

Kc = 32 500K BrCl

3.30 × 10− 3mollitre− 1

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


23. At  and  pressure, a gaseous mixture of  and  in

equilibrium with solid carbon has  by mass:  

  

Calculate  for the reaction at the above temperature.

Watch Video Solution

1127K 1atm CO CO2

90.55 % CO

C ( s ) + CO2 ( g ) ⇔ 2CO ( g )

Kc

24. Calculate  and (b) the equilibrium constant for the formation

of  from NO and  at 298 K  

 where  

Watch Video Solution

(a)ΔGΘ

NO2 O2

NO(g) + 1/2O2(g) ⇔ NO2(g)

ΔfG
Θ (NO2) = 52.0kJ /mol, ΔfG

Θ (NO) = 87.0kJ /mol, ΔfG
Θ (O2) =

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


View Text Solution

26. Which of the following reactions will get a�ected by increasing the

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

reaction to go into forward of backward direction. 

a.   

b.   

c.   

d.   

e.   

f. 

Watch Video Solution

COCl2(g) ⇔ CO(g) + Cl2(g)

CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

CO2(g) + C(s) ⇔ 2CO(g)

2H2(g) + CO(g) ⇔ CH3OH(g)

CaCO3(s) ⇔ CaO(s) + CO2(g)

4NH3(g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

27. The equilibrium constant for the following reaction is  at 

  

  

�nd the equilibrium pressure of all gases if  bar of  is introduced

into a sealed container at .

1.6 × 105

1024K

H2(g) + Br2(g) ⇔ 2HBr(g)

10.0 HBr

1024K

https://dl.doubtnut.com/l/_pl4n4vyHwabF
https://dl.doubtnut.com/l/_t6LYciVYp1KK
https://dl.doubtnut.com/l/_Lr0aJVxf4LIN


Watch Video Solution

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

steam as per following endothermic reaction: 

  

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

a�ected by 

i. Increasing the pressure 

ii. Increasing the temperature 

iii. Using a catalyst?

Watch Video Solution

CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g)

29. Decribe the e�ect of: 

a. Addition of   

b. Addition of   

c. Removal of   

H2

CH3OH

CO

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


d. Removal of   

on the equilibrium of the reaction: 

Watch Video Solution

CH3OH

2H2(g) + CO(g) ⇔ CH3OH(g)

30. At , equilibrium constant  for decomposition of phosphorus

pentachloride,  is . If decomposition is depicted as,  

  

a. Write an expression for  for the reaction.  

b. What is the value of  for the reverse reaction at the same

temperature? 

c. What would be the e�ect on  if  

i. More  is added  

ii. Pressure is increased 

iii. The temperature is increased?

Watch Video Solution

473K Kc

PCl5 8.3 × 10− 3

PCl5(g) ⇔ PCl3(g) + Cl2(g)ΔrH
Θ = 124.0kJmol− 1

Kc

Kc

Kc

PCl5

https://dl.doubtnut.com/l/_zBuGVJC7UanG
https://dl.doubtnut.com/l/_bhlsBjy1Mw3M
https://dl.doubtnut.com/l/_XE43qJZYTNV5


31. Dihydrogen gas used in Haber's process is produced by reacting

methane from natural gas with high temperature steam. The �rst stage

of the two  stage reaction involves the formation of  and . In

second stage,  formed in �rst stage is reacted with more steam in

water gas shift reaction, 

  

If a reaction vessel at  is charged with an equimolar mixture of 

and steam such that  bar, what will be the partial

pressure of  at equilibrium?  at .

Watch Video Solution

2 CO H2

CO

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

400∘C CO

pCO = pH2O = 4.0

H2 Kp = 0.1 400∘C

32. Predict which of the following reaction will have appreciable

concentration of reactants and product :

  

(b)   

( c ) 

Watch Video Solution

(a)Cl2(g) ⇔ 2Cl(g), Kc = 5 × 10− 39

Cl2(g) = 2NO(g) ⇔ 2NOCl(g), Kc = 3 ⋅ 7 × 108

Cl2(g) + 2NO2(g) ⇔ 2NO2Cl(g), Kc = 1 ⋅ 8

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


Additional Questions Very Short Answer Questions

33. The value of

Watch Video Solution

Kc  for the reaction , 3O2(g) ⇔ 2O3(g), is 2 ⋅ 0 × 10− 50  at 25∘C.  If t

 What is the concentration of O3 ?

34. The reaction ,  is at

equilibrium at 1300 K in a 1 L �ask. It also contains 0*30 mol of CO, 0*10

mol of  and an unknown amount of 

 in the mixture.

The equilibrium constant, , for the reaction at the given temperature is

.

View Text Solution

CO(g) + 3H2(g) ⇔ CH4(g) + H2O(g),

H2 and 0 ⋅ 02  mol of H2O

CH4  in the flask. Determine the concentration of CH4

Kc

3 ⋅ 90

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


1. Which measurable property becomes constant in water

 equilibrium at constant temperature.

Watch Video Solution

⇔ watervapour

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

equilibrium .

Watch Video Solution

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

solution.

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.

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


Watch Video Solution

5. What will be

Watch Video Solution

Kp  for the reaction2NOCl(g) → 2NO(g) + Cl2(g)  at  1000  K? Kc  at 1

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

Watch Video Solution

7. What is the e�ect on equilibrium and on the value of equilibrium

constant on adding catalyst ?

Watch Video Solution

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


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

equilibrium constant for the reverse reaction.

A. 1

B. 4

C. 0.25

D. 25

Answer: C

Watch Video Solution

4 ⋅ 0

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

Watch Video Solution

Kp

3Fe(s) + 4H2O(g) ⇔ Fe3O4(s) + 4H2(g).

10. What is van't Ho� reaction isotherm ?

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


Watch Video Solution

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

gas is introduced into it at the same temperature ?

Watch Video Solution

PCl5

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

ferric salt solution?

Watch Video Solution

13.  in this equilibrium system if the pressure is

increased at  then the value of K will

Watch Video Solution

N2 + 3H2 ⇔ 2NH3

25∘C

https://dl.doubtnut.com/l/_d16zOlRaMg2k
https://dl.doubtnut.com/l/_tvYT2D0TevqD
https://dl.doubtnut.com/l/_ywRtXhwytnJs
https://dl.doubtnut.com/l/_Ft5lnqnpYugI


Additional Questions Short Answer Questions

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

process?

Watch Video Solution

NH3

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

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


3. De�ne the terms ' Vapour pressure and 'Solubility'.

Watch Video Solution

4. De�ne Henry Law. Why the gas �zzes out when a soda water bottle is

opened ?

Watch Video Solution

5. What do you understand by Reversible and Irreversible reactions?

Illustrate your answer with two examples of each. Under what conditions

a reversible reaction becomes irreversible ?

Watch Video Solution

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

suitable example.

Watch Video Solution

https://dl.doubtnut.com/l/_Pw0SrlxSDGvX
https://dl.doubtnut.com/l/_3PLbpz4bRphd
https://dl.doubtnut.com/l/_HTlRLmhUKADv
https://dl.doubtnut.com/l/_mq7gm83i2s4n


Watch Video Solution

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

Watch Video Solution

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

https://dl.doubtnut.com/l/_mq7gm83i2s4n
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


11. What do you understand by  ? Derive a relationship

between them.

Watch Video Solution

Kc and Kp

12.  are related by . Under what practical

condition/s,  ?

Watch Video Solution

Kp and Kc Kp = Kc(RT ) Δn

Kp = Kc

13. Characteristics of Equilibrium constant continued..

Watch Video Solution

14. Discuss the e�ect 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

https://dl.doubtnut.com/l/_G5eu2eSAIHiA
https://dl.doubtnut.com/l/_6qJe9IykWYBt
https://dl.doubtnut.com/l/_4OYZ7xMRZ0Mh
https://dl.doubtnut.com/l/_h0K00LS52e8B


15. De�ne 'Homogeneous Equlibria and Heterogeneous Equilibria'. Give

two examples of each of them.

Watch Video Solution

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 ?

https://dl.doubtnut.com/l/_h0K00LS52e8B
https://dl.doubtnut.com/l/_DfKbg6bDRHM8
https://dl.doubtnut.com/l/_t7Iy0XZEH7v7
https://dl.doubtnut.com/l/_h8lERzJztKJa
https://dl.doubtnut.com/l/_7l82Taikox6J


Watch Video Solution

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  decided the extent of

reaction in the forward direction?

Watch Video Solution

+ or − signofΔG

20. What is the e�ect of adding a catalyst on a reaction which is (a) in

equilibrium (b) not in equilibrium ?

Watch Video Solution

21. What is the e�ect of adding 1 mole of He (g) to a �ask containing

 in equilibrium at constant temperature ?

Watch Video Solution

SO2, O2 and SO3

https://dl.doubtnut.com/l/_7l82Taikox6J
https://dl.doubtnut.com/l/_JHx3dSndJXbX
https://dl.doubtnut.com/l/_7AXT2x8gxope
https://dl.doubtnut.com/l/_uQEGOFVjGDI0


22. For the reaction at equilibrium ,

  

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.

Watch Video Solution

2SO2(g) + O2(g) ⇔ 2SO3(g) + Heat,

23. Consider the following reaction 

  

What will be the e�ect of the following changes on the concentration of

 at equilibrium?  

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

(iii) Increasing the volume 

(iv) Adding more  to the system without changing temperature

and pressure (v) Adding catalyst.

N2O4(g) ⇔ 2NO2(g)ΔH = 58.6KJ

N2O4

NO2(g)

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


Watch Video Solution

24. What will be the e�ect of increased pressure on the following

equilibria ? 

  

  

(iii)  , 

(iv)   

(v)

Watch Video Solution

(i)H2(g) + I2(g) ⇔ 2HI(g)

N2(g) + 3H2 ⇔ 2NH3(g)

2SO2(g) + O2 ⇔ 2SO2(g)

2O3(g) ⇔ 3O2(g)

N2O4(g) ⇔ 2NO2(g)

25. Using Le chatelier's principle , predict the e�ect of 

(i) decreasing the temperature and (ii) increasing the pressure on each of

the following equilibria : 

A.  B. 

  

N2(g) + 3H2(g) ⇔ 2NH3(g)Heat

N2(g) + O2 ⇔ 2NO(g) + Heat

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


C.  D. 

Watch Video Solution

H2O(g) + Heat ⇔ H2(g) + O2(g)
1

2

2CO(g) + O2(g) ⇔ 2CO2(g) + Heat

26. In the reaction equilibrium ,  what will happen to

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

Watch Video Solution

A + B ⇔ C + D,

27. Mention at least three ways which the concentration of  can be

increased after the equilibrium is establish in the reaction :

Watch Video Solution

SO3

2SO2(g) + O2(g) ⇔ 2SO3 + Heat

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

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

https://dl.doubtnut.com/l/_iwZy5xWZ4Zsu
https://dl.doubtnut.com/l/_XHeVadj1mfDa
https://dl.doubtnut.com/l/_5haBzDQZ7w8V
https://dl.doubtnut.com/l/_7RH9UGIkj1gT


Analytical Questions And Problems With Answer Solutions Questions

Watch Video Solution

1. Why is there a �zz 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

 Is the reaction

exothermic or endothermic ?

Watch Video Solution

2 × 10− 3  at 25∘C and 2 × 10− 2  at 50∘C.

https://dl.doubtnut.com/l/_7RH9UGIkj1gT
https://dl.doubtnut.com/l/_TyzXHCKovDXe
https://dl.doubtnut.com/l/_RFwflqPy8fFO
https://dl.doubtnut.com/l/_KoQeUxyB7PLO


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

and not free energy change ?

Watch Video Solution

5. The following reaction has attained equilibrium 

.   

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

CO(g) + 2H2(g) ⇔ CH3OH(g) ΔH ∘ = − 92.0KJmol− 1

6. Why does ice melt showly at higher altitudes?

Watch Video Solution

https://dl.doubtnut.com/l/_KoQeUxyB7PLO
https://dl.doubtnut.com/l/_MYwJJcJxC3nB
https://dl.doubtnut.com/l/_uFqGNuYfqJBs
https://dl.doubtnut.com/l/_oYsurA4YLXxk
https://dl.doubtnut.com/l/_3zu3ANncHrYY


7. Show that degree of dissociation  for the dissociation of

 at pressure P is given by 

Watch Video Solution

(α)

PCl5  into  PCl3  and Cl2

α = [ ]
1 / 2

kp

P + kp

8. At temperature T, a compound  dissociation according to the

reaction,  with degree of dissociation, ,

which is small compared to unity . Deduce the expression for  in terms

of the equilibrium constant  and the total pressure P.

Watch Video Solution

AB2(g)

2AB2(g) ⇔ 2AB(g) + B2(g) α

α

Kp

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

at 500 K is numerically three times the value of .

Watch Video Solution

PCl5

Kp

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


Analytical Questions And Problems With Answer Solutions Problems

1. The equilibrium constant of the reaction  at 

 is 50. If a one litre �ask containing one mole of  is connected to

a two litre �ask containing two moles of , how many moles of  will

be formed at ?

Watch Video Solution

A2(g) + B2(g) ⇔ 2AB(g)

100∘C A2

B2 AB

373K

2. A mixture of  and  gases is maintained in a  �ask at a

temperature at which the equilibrium constant for the reaction is : 

  

a. If the number of moles of  and  in the �ask are equal. How

many moles of  are present?  

b. If the number of moles of  in �ask is twice the number of moles of 

, how many moles of oxygen are present?

Watch Video Solution

SO3, SO2 O2 10L

100

2SO2(g) + O2(g) ⇔ 2SO3(g)

SO2 SO3

O2

SO3

SO2

https://dl.doubtnut.com/l/_fwEkkvDFIIji
https://dl.doubtnut.com/l/_uc9CH8SW2F9I
https://dl.doubtnut.com/l/_59e2jdQBAFOH


3. The equilibrium constant  of the reaction:  is 

 at . A mixture constaining  and  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  at

equilibrium.

Watch Video Solution

Kp 2SO2 + O2 ⇔ 2SO3

900atm− 1 800K SO3 O2

800K

4. When sulphur in the form of  is heated at , the initial pressure

of  atm falls by  at equilibrium. This is because of conversion of

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

Watch Video Solution

S8 900K

1 10 %

S8 S2

5.  for  at  is . A

mixture of  mol  and  mol  is allowed to react to come

to an equilibrium. The equilibrium pressure is  atm. 

Kc CO(g) + H2O(g) ⇔ CO2(g) + H2(g) 986∘C 0.63

1 H2O(g) 3 CO2(g)

2.0

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


a. Hoe many moles of  are present at equilibrium ?  

b. Calculate partial pressure of each gas at equilibrium.

Watch Video Solution

H2

6. Calculate the percent dissociation of  if  of  is kept

in  vessel at . For the reaction:  

  

The value of  is 

Watch Video Solution

H2S(g) 0.1mol H2S

0.4L 1000K

2H2S(g) ⇔ 2H2(g) + S2(g)

Kc 1.0 × 10− 6

7. At some temperature and under a pressure of  atm,  is 

dissociated. Calculated the pressure at which  will be 

dissociated temperature remaining same.

Watch Video Solution

4 PCl5 10 %

PCl5 20 %

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


8. An equilibrium mixture  present

in a vessel of one litre capacity at 1000 K was found to contain mole

of CO, mole of  mole of  mole of . If it is

desired to increase the concentration of CO to mole by adding 

into the vessel , how many moles of it must be added into equilibrium

mixture at constant temperature in order to get this change ?

Watch Video Solution

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

0 ⋅ 4

0 ⋅ 3 H2O, 0 ⋅ 2 CO2 and 0 ⋅ 6 H2

0 ⋅ 6 CO2

9. At  of  is heated in a  �ask. The pressure of

equilibrium mixture is found to be . Calculate  and  for the

reaction.

Watch Video Solution

540K, 0.10mol PCl5 8L

1.0atm Kp Kc

10. When  of solid  is introduced into a two-litre evacuated

�ask at  of the solid decomposes into gaseous ammonia and

hydrogen sulphide. (i) Calculate  and  for the reaction at . (ii)

3.06g NH4HS

27∘C, 30 %

Kc Kp 27∘C

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  is

introduced into the �ask?

Watch Video Solution

NH4HS

11. For the reaction

Watch Video Solution

CaCO3(s) ⇔ CaO(s) + CO2(g), Kp = 1 ⋅ 16  atm . If 20 ⋅ 0  g of CaCO

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

12. Solid Ammonium carbamate dissociates as: 

  

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  at new equilibrium now equals the original total

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

of original total pressure. Also �nd the partial pressure of ammonia gas

added.

NH2COONH4(s) ⇔ 2NH3(g) + CO2(g).

NH3

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


Watch Video Solution

13. Some solid  is placed in �ask containing  atm of .

What would be the pressure of  and  when equilibrium is

reached. 

Watch Video Solution

NH4HS 0.5 NH3

NH3 H2S

NH4HS(g) ⇔ NH3(g) + H2S(g), Kp = 0.11

14. The degree of dissociation of  into  at  atm  is .

Calculate its  at . Also report the degree of dissociation at  atm

pressure at same temperature.

Watch Video Solution

N2O4 NO2 1 40∘C 0.310

Kp 40∘C 10

15. When  glucose is dissolved in water, it undergoes a partial

converion to  glucose to exhibit mutarotation. This conversion

α − D

β − D

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


stops when  of glucose is in  form. Assuming that equilibrium

has been attained, calculate  for mutarotation.

Watch Video Solution

63.6 % β

Kc

16. At  and one atmospheric pressure ,  is 70% dissociated into

 What will be the volume occupied by the mixture under these

conditions if we start with 10 g of  ?

Watch Video Solution

77∘C N2O4

NO2

N2O4

17. 0.1 mole of  was sealed in a tude under one atmospheric

conditions at  Calculate the number of moles of  preesent ,

if the equilibrium  is reached after

some time :

Watch Video Solution

N2O4 ( g )

25∘C NO2(g)

N2O4(g) ⇔ 2NO2(g)(KP = 0.14)

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


18. The degree of dissociation is  at  and  atm for the gaseous

reaction 

  

assuming ideal behaviour of all gases, calculate the density of equilibrium

mixture at  and  atm (relative atomic mass of P is  and of Cl is

).

Watch Video Solution

0.4 400K 1.0

PCl5 ⇔ PCl3 + Cl2

400K 1.0 31.0

35.5

19. One mole of , two moles of  and three moles of HI are injected in

a litre �ask. What will be the concentration of  and HI at

equilibrium at  ? 

The equiibrium constant for the reaction at  is 45.9

Watch Video Solution

H2 I2

H2, I2

490∘C

490∘

20. A mixtue of  (vapour) in molecular proportion of 2: 3 was

heated at  till the reaction  reached equilibrium

H2 and I2

449∘C H2 + I2 ⇔ 2HI

https://dl.doubtnut.com/l/_aa1MhsraZYsq
https://dl.doubtnut.com/l/_aaTpDL5WqUP3
https://dl.doubtnut.com/l/_dZJUVXxcxne2


Competition Focus Jee Main And Advanced Medical Entrance I Multiple

Choice Questions With One Correct Answer

state . Calculate the percentage of iodine converted into

Watch Video Solution

HI(Kcat440∘C  is 0 ⋅ 02).

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

Answer: D

Watch Video Solution

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


2. For the synthesis of ammonia by the reaction  in

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

bt the curve

A. 

B. 

C. 

D. 

Answer: A

N2 + 3H2 ⇔ 2NH3

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


Watch Video Solution

3. For the reversible reaction 

  

at , the value of  is  when the partial pressure is

measured in atmosphere. The corresponding value of  with

concentration in mol  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

500∘C Kp 1.44 × 10− 5

Kc

L− 1

1 ⋅ 44 × 10− 5 /(0 ⋅ 082 × 500) − 2

1 ⋅ 44 × 10− 5 /(8 ⋅ 314 × 773) − 2

1 ⋅ 44 × 10− 5 /(0 ⋅ 082 × 773)2

1 ⋅ 44 × 10− 5 /(0 ⋅ 082 × 7773) − 2

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


4. The temperature at which  will have the same value for the

equilibrium , 

 is

A. 0 K

B. 273 K

C. 1 K

D. 12.18 K

Answer: D

Watch Video Solution

Kc and Kp

N2O4(g) ⇔ 2NO2(g)

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, 

A. 10 atm

PCl5(g) ⇔ PCl3(g) + Cl2(g)

https://dl.doubtnut.com/l/_vWZAnx7KKg8q
https://dl.doubtnut.com/l/_Smpd6C4hk4AR


B. 1 atm

C. atm

D. 2 atm

Answer: B

Watch Video Solution

0 ⋅ 1

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

in a closed container at room temperature  . The vapour pressure

above the balls was found to be 0.10 mm Hg. The value of  for the

sublimation equilibrium , 

 is

A. 

B. 

C. 

D. 

(C10H8)

(27∘C)

Kc

C10H8(s) ⇔ C10H8(v)

1 ⋅ 32 × 10− 4

5 ⋅ 36 × 10− 6

3 ⋅ 4 × 10− 7

0 ⋅ 10

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


Answer: B

Watch Video Solution

7. For the reaction, , If 

where the symbols have usual meaning then, the value of x is (assuming

ideality).

A. 1

B. -1

C. 

D. 

Answer: C

Watch Video Solution

SO2(g) + O2(g) ⇔ SO3(g)
1

2
Kp = Kc(RT )x

−
1

2

1

2

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


8. For the reaction 

  

 is equal to

A. 

B. RT

C. 

D. 

Answer: C

Watch Video Solution

CO(g) + CI2(g) ⇔ COCI2(g)

Kp /Kc

√RT

1

RT

1 ⋅ 0

9. The equilibrium constant  for the reaction 

 changes if:

A. total pressure

B. temperature

Kp

H2(g) + I2(g) ⇔ 2HI(g)

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


C. catalyst

D. amount of  present

Answer: B

Watch Video Solution

H2 and I2

10. Given :  

  

  

 

Which oxide of nitrogen is most stable ?

A. 

B. 

C. NO

D. 

Answer: B

2N2O(g) ⇔ 2N2(g) + O2(g), K = 3 ⋅ 5 × 1033

2NO2(g) ⇔ N2(g) + 2O2(g), K = 6 ⋅ 7 × 1016

2NO(g) ⇔ N2(g) + O2(g), K = 2 ⋅ 2 × 1030

2N2O5(g) ⇔ 2N2(g) + 5O2(g), K + 1 ⋅ 2 × 1034

N2O

NO2

N2O5

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


Watch Video Solution

11. The equilibrium constant for the reaction 

  

at temperature T is .  

The value of  for the reaction  

  

at the same temperature is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

N2(g) + O2(g) ⇔ 2NO(g)

4 × 10− 4

Kc

NO(g) ⇔ N2(g) + O2(g)
1

2

1

2

50 ⋅ 0

0 ⋅ 02

2 ⋅ 5 × 102

4 × 10− 4

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


12. If the equilibrium constant for 

 is K , the equilibrium  

 will be

A. 

B. K

C. 

D. 

Answer: D

Watch Video Solution

N2(g) + O2(g) ⇔ 2NO(g)

 constant  for  N2(g) + O2(g) ⇔ NO(g)
1

2

1

2

K
1

2

K2

K1 / 2

13. Consider the following gaseous equilibria with equilibrium constant

 respectively.

 

The equilibrium constant are related as :

K1andK2

SO2(g) + O2(g) → SO3(g), 2SO3(g) → 2SO2(g) + O2(g)
1

2

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


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K2
1 =

1

K2

2k1 = K2
2

K2 =
2

K2
1

K2
2 =

1

K1

14. The following equilibria are given by   

  

  

 

The equilibrium constant of the reaction

 in terms of  and  is

A. 

B. 

:

N2 + 3H2 ⇔ 2NH3, K1

N2 + O2 ⇔ 2NO, K2

H2 + O2 ⇔ H2O, K3
1

2

2NH3 + O2 ⇔ 2NO + 3H2O
5

2
K1, K2 K3

K1K
3
3 /k2

K2K
3
3 /K1

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


C. 

D. 

Answer: B

Watch Video Solution

K2K3 /K1

K3
2K3 /K1

15. For the chemical equilibrium, 

  

 can be determined from which one of the following plots?

A. 

B. 

CaCO3(s) ⇔ CaO(s) + CO2(g)

ΔrH
ɵ

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


C. 

D. 

Answer: A

Watch Video Solution

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

is shown below : 

Keq

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


  

The reaction must be

A. exothermic

B. endothermic

C. one with negliable enthalpy change

D. highly spontaneous at ordianary temperature

Answer: A

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  of the reaction is  

A. 

B. 

C. 

D. 

(ΔH ∘ )

+2cal

−2cal

+4.606cal

−4.606cal

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


Answer: D

Watch Video Solution

18. In the preparation of CaO from  using the equilibrium,  

  

 is expressed as  

  

For complete decomposition of , the temperature in celsius to be

used is:

A. 1167

B. 894

C. 8500

D. 850

Answer: B

Watch Video Solution

CaCO3

CaCO3(s) ⇔ CaO(s) + CO2(g)

Kp

logKp = 7.282 −
8500

T

CaCO3

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


19. For a given exothermic reaction ,  and  are the equilibrium

constants at temperatures  and  respectively. Assuming that heat of

reaction is constant in temperature range between  , it is

readily observed that

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Kp k'p

T1 T2

T1 and T2

Kp > Kp'

Kp < K'p

Kp = K'p

Kp =
1

K'p

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

 , then art equilibrium the system will contain

A. mostly products

1.6 × 1012

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


B. similar amounts of reactants and products

C. all reactants

D. mostly reactants

Answer: A

Watch Video Solution

21. An aqueous solution contains 0.10 M  and 0.20 M HCl. If the

equilibrium constants for the formation of HS from HS is  and

that of  from  ions is  then the concentration of 

 ions in aqueous solution is

A. 

B. 

C. 

D. 

H2S

1.0 × 10− 7

S2 − ? HS − 1.2 × 10− 7

S2 −

5 × 10− 8

3 × 10− 20

6 × 10− 21

5 × 10− 19

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


Answer: B

Watch Video Solution

22. The following equilibrium constants are given : 

  

 

  

The equilibrium constant for the oxidation of  by oxygen to give NO

is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

N2 + 3H3 ⇔ 2NH3, K1

N2 + O2 ⇔ 2NO, K2

H2 + O2 ⇔ H2O, K3
1

2

NH3

K1K2 /K3

K2K
3
3 /K1

K2K
2
3 /K1

K2
2K3 /K1

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


23. The dissociation constants for acetic acid and HCN at  are 

 and  , respectively. The equilibrium constant for

the equilibirum  would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25∘C

1.5 × 10− 5 4.5 × 10− 10

CN − + CH3COOH ⇔ HCN + CH3COO
−

3.0 × 10− 5

3.0 × 10− 4

3.0 × 104

3.0 × 105

24. Consider the following reactions in which all the reactants and the

products are in gasous state 

  

  

2PQ ⇔ P2 + Q2, K1 = 2.5 × 105

PQ + R2 ⇔ PQR, K2 = 5 × 10− 31

2

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


The value of  for the equilibrium 

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

K3

1/2P2 + 1/2Q2 + 1/2R2 ⇔ PQR,

2.5 × 10− 3

2.5 × 103

1.0 × 10− 5

5 × 103

25. Partial pressure of  in the reaction  

A. 

B. 

C. 

O2

1/2P2 + 1/2Q2 + 1/2R2 ⇔ PQR,

Kp

√Kp

3√Kp

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


D. 

Answer: A

View Text Solution

2Kp

26. Mercurous chloride , , in a saturated solution has the

equilibrium called solubility equilibrium . The equilibrium constant for

this solubility equilibrium will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Hg2Cl2

[Hg+ ][Cl− ]

[Hg+ ]
2
[Cl− ]

2

[Hg2
2 . + ][Cl− ]

2

2[Hg+ ] × 2[Cl− ]

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


27. In a reaction  2.0 moles of  3 moles of 'B' and 2.0

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

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A + 2B ⇔ 2C, 'A'

/

0.073

0.147

0.05

0.026

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  for 

will be

A. 

B. 

Kc A + B ⇔ C + D

1.0

1/9

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


C. 

D. 

Answer: A

Watch Video Solution

4/9

8/9

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.  grams of  is taken in a closed one litre vessel and heated

till the following equilibrium is reached . At

equilibrium,  is dissociated. What is the equilibrium

constant (in mol ) (Molecular weight of ) ?

A. 

B. 

C. 

D. 2

Answer: B

Watch Video Solution

9.2 N2O4 ( g )

N2O4 ( g ) ⇔ 2NO2 ( g )

50 % N2O4 ( g )

litre− 1 N2O4 = 92

0.1

0.2

0.4

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

data   

  

:

CaCO3
Δ

⇐⇒ CaO(s) + CO2
↑⏐⏐ , K(p) = 8 × 10− 2

CO2(g) + C(s) ⇔ 2CO(g), Kp = 2

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


A. 

B. 

C. 

D. 4

Answer: B

Watch Video Solution

0 ⋅ 2

0 ⋅ 4

1 ⋅ 6

32. The equilibrium: 

  

is attained by mixing equal moles of  and  in an evacuated vessel.

Then at equilibrium:

A. 

B. 

C. 

D. 

P4(g) + 6Cl2(g) ⇔ 4PCl3(g)

P4 Cl2

[Cl2] > [PCl3]

[Cl2] > [P4]

[P4] > [Cl2]

[PCl3] < [P4]

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


Answer: C

Watch Video Solution

33. An amount of solid  is placed in a �ask already containing

ammonia gas at a certain temperature and 0.50 atm pressure.Ammonium

hydrogen sulphide decomposes to yield  and  gases in the

�ask.When the decomposition reaction reaches equilibrium, the total

pressure in the �ask rises to 0.84 atm ? The equilibrium constant for

 decomposition at this temperature is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

NH4HS

NH3 H2S

NH4HS

0.30

0 ⋅ 18

0 ⋅ 17

0 ⋅ 11

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


34. . If �nally 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. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A + B ⇔ C + D

4/9

0 ⋅ 18

0 ⋅ 17

0 ⋅ 11

35. The equilibrium constant at  for a reaction,  is

100. If the initial concentrations of all the four species were 1M each, then

equilibirum concentration of  (in mol ) will be

A. 

298K A + B ⇔ C + D

D L− 1

0 ⋅ 182

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


B. 

C. 

D. 

Answer: C

Watch Video Solution

0 ⋅ 818

1 ⋅ 818

1 ⋅ 182

36.  If equilibrium pressure is

3 atm for the above reaction, then  for the reaction is

A. 4

B. 27

C. 

D. 

Answer: A

Watch Video Solution

NH4COONH2(s) ⇔ 2NH3(g) + CO2(g)

Kp

4/27

1/27

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


37. The equilibrium pressure for the reaction

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MSO4.2H2O(s) ⇔ MSO4(s) + 2H2O(g)  is π/4atm at 400 K . The Kp

π2 /4

π/6

π2 /16

π

16

38. For the reaction 

 if the initial concentration of

and x moles /litres of hydrogen is consummed at

equilibrium , the correct expression of  is :

H2(g) + CO(g) ⇔ CO(g) + H2O(g),

[H2] = [CO2]

Kp

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


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2

(1 − x)2

(1 + x)
2

(1 − x)2

x2

(2 + x)2

x2

(1 − x)2

39. A mixture of nitrogen and hydrogen in the ratio of  reach

equilibrium with ammonia, when  of the mixture has reacted. If the

total pressure is , the partial pressure of ammonia in the equilibrium

mixture was :

A. 

B. 

C. 

D. 

1: 3

50 %

P

P /2

P /3

P /4

P /6

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


Answer: B

Watch Video Solution

40. For the reaction,  . If the initial number of

moles of each reactant and product is 1 mole then at equilibrium

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H2 + I2 ⇔ 2HI, K = 47.6

[I2] = [H2], [I2] > [HI]

[I2] < [H2], [I2] = [HI]

[I2] = [H2], [I2] < [HI]

[I2] > [H2], [I2] = [HI]

41. The equilibrium constant  for the decomposition of gaseous 

  

(Kp)

H2O

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2O(g) ⇔ H2(g) + O2(g)
1

2

α

Kp =
α3p1 / 2

(1 + α)(2 + α)1 / 2

Kp =
α3p3 / 2

(1 − α)(2 + α)

Kp =
α3 / 2p2

(1 − α)(2 + α)1 / 2

Kp =
α3 / 2p1 / 2

(1 − α)(2 + α)
1 / 2

42. a' moles of  are heated in a closed container to equilibrate 

 at a pressure of p atm . If x moles of 

dissociate at equilibrium , then

A. 

B. 

PCl5

PCl5(g) ⇔ PCl3(g) + Cl2(g) PCl5

= ( )
1 / 2

x

a

Kp

p

=
x

a

Kp

Kp + p

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


C. 

D. 

Answer: C

Watch Video Solution

= ( )
1 / 2

x

a

Kp

Kp + p

= ( )
1 / 2

x

a

Kp + p

Kp

43. If the concentration of  ions in the reaction  

  

is decreased by  times, then the equilibrium concentration of 

will increase by

A. 8 times

B. 16 times

C. 64 times

D. 4 times

Answer: C

OH −

Fe(OH)3(s) ⇔ Fe3 + (aq. ) + 3OH − (aq. )

1/4 Fe3 +

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


Watch Video Solution

44. The dissociation equilibrium of a gas  can be represented as, 

. The degree of disssociation is 'x' and is

small compared to 1. The expression relating the degree of dissociation

(x) with equilibrium constant  and total pressure P is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

AB2

2AB2(g) ⇔ 2AB(g) + B2(g)

kp

(2Kp /P )

(2Kp /P )
1 / 3

(2Kp /P )
1 / 2

(Kp /P )

45. Equimolar concentrations of  and  are heated to equilibrium in a

2 L �ask. At equilibrium, the forward and backward rate constants are

H2 I2

https://dl.doubtnut.com/l/_hMTlvn1xOUjI
https://dl.doubtnut.com/l/_uBUeziC9XfUb
https://dl.doubtnut.com/l/_302EuPP1aKsJ


found to be equal. What percentage of initial concentration of  has

reached at equilibrium ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H2

33 %

66 %

50 %

40 %

46. 5 moles of and 5 moles of  are allowed to react .At equilibrium ,

it was foumnd that  of  is used up .If the pressure of the

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

A.  atm

B.  atm

C. atm

SO2 O2

60 % SO2

O2

0 ⋅ 52

0 ⋅ 21

0 ⋅ 41

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


D.  atm

Answer: C

Watch Video Solution

0 ⋅ 82

47. Consider thr reaction where at 500K 

  

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  will be produced

B. More  will be produced

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

complete

D. None of the above

Answer: A

W t h Vid S l ti

Kp = 0.497

PCl5(g) ⇔ PCl3(g) + Cl2(g)

PCl5

PCl3

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


Watch Video Solution

48. The reaction, 

  

is begun with the concentration of A and B both at an intial value of 

M. When equilibrium is reached, the concentration of D is measured and

found to be  M. The value for the equilibrium constant for this

reaction is given by the expression:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2A(g) + B(g) ⇔ 3C(g) + D(g)

1.00

0.25

[(0 ⋅ 75)3(0 ⋅ 25)] ÷ [(1.00)2(1.00)]

[(0 ⋅ 75)3(0 ⋅ 25)] ÷ [(0 ⋅ 50)2(0 ⋅ 75)]

[(0 ⋅ 75)3(0 ⋅ 25)] ÷ [(0 ⋅ 50)2(0 ⋅ 75)]

[(0 ⋅ 75)3(0 ⋅ 25)] ÷ [(0 ⋅ 75)2(0 ⋅ 25)]

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


49. For the reaction,  dissociated

at a total pressure of 'p' Therefore, 'p' is related to  by one of the

following options

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

AB(g) ⇔ A(g) + B(g), AB  is 33 %

Kp

P = Kp

P = 3Kp

P = 4Kp

P = 8Kp

50. A vessel at 1000 K contains  with a pressure of 0.5 atm. Some of

the  is converted to CO on addition of graphite. Calculate the value

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

A. 3 atm

CO2

CO2

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


B. atm

C. 

D.  atm

Answer: D

Watch Video Solution

0 ⋅ 3

0 ⋅ 18atm

1 ⋅ 8

51. For the reaction  atm at 100 K. If

at equilibrium  then the total pressure of the gases at

equilibrium is

A.  atm

B.  atm

C. atm

D.  atm

Answer: B

C(s) + CO2(g) → 2CO(g), kp = 63

pCO = 10pCO2

6 ⋅ 3

6 ⋅ 93

0 ⋅ 63

0 ⋅ 693

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


Watch Video Solution

52. In the reaction  at  for the

dissociation equilibrium is . If the total pressure at

equilibrium is 1 atm, then the percentage dissociation of AB is

A. 0.87

B. 0.13

C. 

D. 0.06

Answer:

Watch Video Solution

AB(g) ⇔ A(g) + B(g) 30∘C, kp

2.56 × 10− 2atm

43 ⋅ 5 %

53. A 20 litre container at 400 K contains  at pressure  and

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

container is now decreased by moving the movable piston �tted in the

CO2(g) 0.4atm

SrO)

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


container . The maximum volume of the container, when pressure of 

attains its maximum value, will be 

[Given that 

A. 5 litre

B. 10 litre

C. 4 litre

D. 2 litre

Answer: A

Watch Video Solution

CO2

: SrCO3(s) ⇔ SrO(s) + CO2(g), Kp = 1.6atm]

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

a state of equilibrium ?

A. 

B. 

C. 

ΔG∘ = − 2 ⋅ 30RT logK

ΔG∘ = 2 ⋅ 30RT logK

ΔG = − 2 ⋅ 30R logK

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


D. 

Answer: A

Watch Video Solution

ΔG = 230RT logK

55. The standard Gibbs energy change at  for the reaction 

 is 2494. . At a given time, the composition of the

reaction mixture is  and . The reaction

proceeds in the 

A. Forward direction because 

B. Reverse direction because 

C. Forward direction because 

D. Reverse direction because 

Answer: B

Watch Video Solution

300K

2A ⇔ B + C 2J

[A] = , [B] = 2
1

2
[C] =

1

2

(R = 8.314JK/mole = 2.718)

Q > Kc

Q > Kc

Q < Kc

Q < Kc

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


56. Choose the equilibrium that is not in�uenced by pressure

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

CO2(g) + 3H2(g) ⇔ CH4(g) + H2O(g)

PCl5(g) ⇔ PCl3(g) + Cl2(g)

2HI(g) ⇔ H2(g) + I2(g)

57. The reaction ,  is exothermic and reversible . A

mixture of  is at equilibrium in a closed

container . Now a certain quantity of extra  is introduced into the

container , the volume remaining the same. Which of the following is /

are/ true ?

SO2 + Cl2 ⇔ SO2Cl2

SO2(g), Cl2 ⇔ SO2Cl2(g)

SO2

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


A. The pressure inside the container will not change

B. The temperature will not change

C. The temperature will increases

D. The temperature will decrease.

Answer: C

Watch Video Solution

58. Consider the following equilibrium in a closed container 

  

At a �xed temperature, the volume of the reaction container is halved. For

this change, which of the following statements hold true regarding the

equilibrium constant  and degree of dissociation ?

A. neither  changes

B. both  change

C.  does not change

N2O4(g) ⇔ 2NO2(g)

(Kp) (α)

Kpnorα

Kp and α

Kp  changes but α

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


D.  does not change but  changes

Answer: D

Watch Video Solution

Kp α

59. Given reaction is  Kcal  

Which combination of pressure and temperature gives the highest yield

of Z at equilibrium ?

A. 1000 atm and 

B. 500 atm and 

C. 500 atm and 

D. 500 atm and 

Answer: A

Watch Video Solution

2X ( gas ) + Y ( gas ) ⇔ 2Z( gas ) + 80

200∘C

500∘C

200∘C

100∘

https://dl.doubtnut.com/l/_SshOvfjtpcLA
https://dl.doubtnut.com/l/_3n3bZ0aKqrQg
https://dl.doubtnut.com/l/_zH87U1yVw3ag


60. The following two reactions: 

i.   

(ii)   

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

few moles of  are later introduced into the vessel. After some time,

the new equilibrium concentration of

A.  will increases

B.  will remain una�ected

C.  will increases

D.  will decreases

Answer: B

Watch Video Solution

PCl5(g) ⇔ PCl3(g) + Cl2(g)

COCl2(g) ⇔ CO(g) + Cl2(g)

CO(g)

PCl5

PCl5

Cl2

PCl5

61. At equilibrium of the reaction 

  

the number of moles of  at equilibrium is a�ected by the

2X(g) + Y (g) ⇔ X2Y (g)

X2Y

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


A. temperature and pressure

B. temperature only

C. pressure only

D. temperature , pressure and catalyst used

Answer: A

Watch Video Solution

62. To an equilibrium mixture of 

 

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

C. The number of moles of sulphur trioxide increases

2SO2(g) + O2(g) ⇔ 2SO3(g)

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


D. The concentration of sulphur dioxide increases

Answer: A

Watch Video Solution

63. The equilibrium of the reaction  will be

shifted to the right when:

A. by increasing the concentration of 

B. by decreasing the pressure

C. by decreasing the pressure

D. by decreasing the concentration of  (g)

Answer: D

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

NH3

N2(g) and H2

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


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

reaction 

 is given below  

  

If this reaction is cnducted at  the % yield of

ammonia as a function of time is

A. 

B. 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH < 0  at(P , T1)

(P , T2)  with T2 > T1)

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


C. 

D. 

Answer: B

View Text Solution

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

backward reaction?

A. Formation of equilibrium ammonia from 

B. Decomposition equilibrium of HI (g) to 

C. Synthesis of  (g) by contact process

D. Production of 'syngas' by coal gasi�cation

N2(g) and H2(g)

H2(g) and I2(g)

SO3

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


Answer: D

View Text Solution

66. Consider the reaction equilibrium 

  

The favourable conditions for forward reaction are

A. low temperature , high pressure and excess of ice

B. low temperature ,low pressure and excess of ice

C. high temperature , low pressure and excess

D. high temperature , high pressure and excess of ice

Answer: D

Watch Video Solution

Ice
( Greater volume )

⇔ Water
( Lesser volume )

− 2kcal

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.  kJ

?

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

Watch Video Solution

A2(g) + B2(g) ⇔ X2(g)ΔrH = − X

68. A mixture of  and  has a vapor density of  at 300 K.

What is the number of moles of  in 100 g of themixture ?

A. 

B. 

NO2 N2O4 38.3

NO2

0 ⋅ 043

4 ⋅ 4

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


C. 

D. 

Answer: D

Watch Video Solution

3 ⋅ 4

0 ⋅ 437

69. Ammonium carbamate when heated to  gives a mixture of 

 vapours with a density of  . What is the degree of

disociation of ammonium carbamate ?

A. 

B. 

C. 2

D. 1

Answer: D

View Text Solution

200∘C

NH3 and CO2 16 ⋅ 0

3/2

1/2

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


70. The vapour density of fully dissociated  would be

A. double than that of 

B. half than that of 

C. same as that of 

D. determined by the amount of solid  taken

Answer: B

Watch Video Solution

NH4Cl

NH4Cl

NH4Cl

NH4Cl

NH4Cl

71.  is 10% dissociated at a total pressure  and 20% dissociated at

a total pressure  is

A. 

B. 

C. 

N2O4 P1

P2. Thenratio'
P1

P2

1

2

2

1

1

4

https://dl.doubtnut.com/l/_LWfC11f3Oxto
https://dl.doubtnut.com/l/_3wf6q4FctDz2
https://dl.doubtnut.com/l/_NK93qhYqe8S0


D. 

Answer: D

Watch Video Solution

4
1

72. At equilibrium of the reaction , 

  

the observed molecular weight of  is 80g  at 350K. The

percentage dissociation of  at 350K is

A. 0.1

B. 0.15

C. 0.2

D. 0.18

Answer: B

Watch Video Solution

N2O4(g) ⇔ 2NO2(g)

N92)O4 mol− 1

N2O4(g)

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


73. The values of  and  for the reactions 

 ….(i)  

and  …(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. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Kp1 Kp2

X ⇔ Y + Z

A ⇔ 2B

3: 1

1: 9

36: 1

1: 1

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. 

B. 

C. 

D. 1

Answer: C

Watch Video Solution

1/4

1/3

1/2

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


Competition Focus Jee Main And Advanced Medical Entrance Ii Multiple

Choice Questions With One Or More One Correct Answer

A. A and B

B. B and C

C. C and D

D. A and D

Answer: A

Watch Video Solution

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


1. Which of the following are reversible reactions ?

A.   

B.  

C.   

D. 

Answer: B::D

View Text Solution

AgNO3(aq) + NaCl(aq) →

AgCl(s) + NaNO3(aq)

KNO3(aq) + NaCl(aq) →

KCl(aq) + NaNO3

BaCl2(aq) + Na2SO4 →

BaSO4(s) + 2NaCl(aq)

AgCl(s) + Water → Ag+ (aq) + Cl− (aq)

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

View Text Solution

3. The equilibrium 

  

is attained at  in a closed container and inert gas helium is

introduced. Which of the following statement (s) is are correct ? 

(1).concentrations of  change 

(2). More chlorine is formed 

SO2CI2(g) ⇔ SO2(g) + CI2(g)

25∘C

/

SO2, CI2  and SO2CI2

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


(3).Concentration of  is reduced 

(4).More  is formed

A. Concentration of  change

B. More chlorine is formed

C. Concentration of  is reduced

D. More  is formed

Answer:

Watch Video Solution

SO2

SO2CI2

SO2, Cl2 and SO2Cl2

SO2

SO2Cl2

4. For the reaction, 

, the forward reaction at constant

temperature is favoured by:

A. introducing an inert gas at constant volume

B. introducing  at constant volume.

C. introducing an inert gas at constant pressure

PCl5 ( g ) ⇔ PCl3 ( g ) + Cl2 ( g )

PCl5

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:  in aqueous medium at 

shifts towards the left in the presence of

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

2Cu1 ⇔ Cu0 + Cuu 25∘C

NO−

Cl−

SCN −

CN −

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


Competition Focus Jee Main And Advanced Medical Entrance Iii Multiple

Choice Questions Based On The Given Passage Comprehension

6. The thermal dissociation of equilibrium of  is studied under

di�erent conditions 

  

For this equilibrium, the correct statement (s) is/are

A.  is dependent on T

B. K is independent of the itial amount of 

C. K is indepdent of the pressure of  at a given T

D.  is independent of the catalyst , ifany

Answer: A::B::D

Watch Video Solution

CaCo3(s)

CaCO3(s) ⇔ CaO(s) + CO2(g)

ΔH

CaCO3

CO2

ΔH

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 e�ect 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 Ho� equation , d In

 where enthaply change,  , is taken as

constant in the small temperature range. 

The equilibrium constant for the reaction between

, at 1173 K is  . For

the following composition of the reaction mixture , decide which of the

following option is correct ?

View Text Solution

Kp /dT = ΔH ∘ /RT 2 ΔH ∘

CH4(g) and H2S(g)  to formCS2(g) and H2(g) 3 ⋅ 6

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 e�ect 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 Ho� equation , d In

 where enthaply change,  , is taken as

constant in the small temperature range. 

The reaction  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 

C. There will be no e�ect on equilibrium

D. Equilibrium constant of the reaction will change

Kp /dT = ΔH ∘ /RT 2 ΔH ∘

N2(g) + 3H2(g) ⇔ 2NH3

N2 and H2

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 e�ect 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 Ho� equation , d In

 where enthaply change,  , 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

Kp /dT = ΔH ∘ /RT 2 ΔH ∘

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


B. Ammonia will dissociate back into 

C. There will be no e�ect on equilibrium

D. Equilibrium constant of the reaction will change

Answer: B

View Text Solution

N2 and H2

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 e�ect 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 Ho� equation , d In

 where enthaply change,  , is taken asKp /dT = ΔH ∘ /RT 2 ΔH ∘

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


constant in the small temperature range. 

Which of the following will be correct ?

A. Plot of In  will be linear with + ve slope

B. Plot of In  will be linear with + vve slope

C. Plot of In  will be linear with -ve slope

D. Plot of In  will be linear with -ve slope

Answer: D

View Text Solution

kp  versus 1/T 2

Kpverus1/T

Kp  versus1/T 2

Kp  versus 1/T

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 e�ect 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 Ho� equation , d In

 where enthaply change,  , 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

Kp /dT = ΔH ∘ /RT 2 ΔH ∘

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

place according to the equation : 

 The standard reaction Gibbs energy ,  of this

X2

X2(g) ⇔ 2X(g) ΔrG
∘

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


reaction is positive . At the start of the reaction, there is positive . At the

start of the reaction , there is one mole of  and no. As the reaction

proceeds , the number of moles of X formed is given by

 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 = .  

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

, is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

X2

β.  Thus βequilbrium

0 ⋅ 0833  L bar K − 1mol− 1)

Kp

βequilibrium

8β2
equilibrium 

2 − βequilibrium

8β2
equilibrium 

4 − β2
equilibrium 

4β2
equilibrium

2 − βequilibrium

4β2
equilibrium

4 − β2
equilibrium 

https://dl.doubtnut.com/l/_Feq46gWIhxDg
https://dl.doubtnut.com/l/_BkVLGI8TQyzi


7. Thermal decomposition of gaseous  to gaseous  at  takes

place according to the following equation: 

  

The standard reaction Gibbs energy , of this reaction is positive. At

the start of the reaction, there is one mole of  and no . As the

reaction proceeds, the number of moles of  formed is given by . Thus 

 is the number of moles of  formed at equilibrium. The

reaction is carried out at a constant total pressure of 2 bar. Consider the

gases to behave ideally. 

[Given,  bar )  

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  takes place

spontaneously

C. 

D. 

X2 X 298K

X(g) ⇔ 2X(g)

ΔrG
∘

X2 X

X β

βequilibrium X

R = 0.083L K − 1mol− 1

X2

β.equilibrium = 0 ⋅ 7

Kc < 1

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


Competition Focus Jee Main And Advanced Medical Entrance Vi Integer Type

Questions

Answer: C

Watch Video Solution

1. The answer to each of the folowing questions is a single digit integar,

ranging from 0 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  in the equilibrium reaction , 

 are quadrupled , the concentration of 

 now will be times  times.

Watch Video Solution

SO2 and O2

2SO2(g) + O2(g) ⇔ 2SO3(g)

SO3 ..........

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 0 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

will be

Watch Video Solution

A3(g) + 3B2(g) ⇔ 3AB2(g)  is 64 ⋅ 0Then the equilibrium constant  for t

3. The answer to each of the folowing questions is a single digit integar,

ranging from 0 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  .

Then n is

Watch Video Solution

(bar)n

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

Competition Focus Jee Main And Advanced Medical Entrance Viii Assertion

Reason Type Questions Type I

1. The approach to the following equilibrium was observed kinetically

from both directions : 

, it was found that  

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

fourth  by Pt(II) ?

Watch Video Solution

PtCl
2 −
4 + H2O?[Pt(H2O)Cl−

3 ] + Cl−  at 25∘C

− [PtCl2 −
4 ] = [3.9 × 10− 5  sec− 1][PtCl2 −

4 ] − [2.1 × 10− 3  L. mol − 1Δ

Δt

Cl–

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

STATEMENT -2 (Reason). It has four choice (a), (b), ( c ) 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  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 -1 is True, Statement -2 is False .

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

Answer: A

Watch Video Solution

N2O4

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), ( c ) and (d) out of which

ONLY ONE is correct . Choose the correct option as under : 

Statement -1  is always greater than  

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

the reactions in the liquid phase.

Watch Video Solution

Kp Kc

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

STATEMENT -2 (Reason). It has four choice (a), (b), ( c ) 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 .

Watch Video Solution

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


Competition Focus Jee Main And Advanced Medical Entrance Viii Assertion

Reason Type Questions Type Ii

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

STATEMENT -2 (Reason). It has four choice (a), (b), ( c ) 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

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 �xed 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

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  

 

unit of   

Reason (R )  For the reaction  

:

N2(g) + 3H2(g) ⇔ 2NH3(g)

Kc = L2mol− 2

:

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


  

equilibrium 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

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g)

Kc =
[NH3]

2

[N2] × [H2]
3

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

any given chemical reaction at a speci�ed temperature. 

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

particular temperature depends upon the starting amount of reactants.

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


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

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

temperature is increased . 

Reason . The forward reaction becomes faster with increase of

temperature .

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


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

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

liquids and solids are constant.

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


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

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

implies that equilibrium constant of the reaction is unity . 

Reason . For a reaction in equilibrium , equilibrium constant is always

unity .

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


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

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.

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

explanation of the assertion .

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


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:  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 .

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.

2NO ( g ) + O2 ( g ) ⇔ 2NO2

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


D. If both assertion and reason are false .

Answer: B

Watch Video Solution

10. Assertion (A) : A catalyst does not in�uences the values of equilibrium

constant 

Reason (R) : Catalyst in�uences 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 .

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

D. If both assertion and reason are false .

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


Answer: A

Watch Video Solution

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

