
CHEMISTRY
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CHEMICAL EQUILIBRIUM AND ACIDS BASES

Solved Problems

1. The following concentrations were obtained for the formation of 

from  and  at equilibrium at . . 

M and . Calculate equilibrium

constant.

Watch Video Solution

NH3

N2 H2 500K [N2] = 1.5 × 10− 2M

[H2] = 3.0 × 10− 2 [NH3] = 1.2 × 10− 2M

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Hsl8S32CiurQ


2. At equilibrium , the concentrations of , 

 and  in a sealed vessel at .

What will be  for the reaction 


Watch Video Solution

N2 = 3.0 × 10− 3M

O2 = 4.2 × 10− 3M NO = 2.8 × 10− 3M 800K

Kc

N2(g) + O2(g) ⇔ 2NO(g)

3.  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

4. The value of  at  for the reaction, 

 


Calcualte equilibrium concentrations of , ,  and  at ,

if only  and  are present initially at concentrations of  each.

Watch Video Solution

Kc = 4.24 800K

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

CO2 H2 CO H2O 800K

CO H2O 0.1M

https://dl.doubtnut.com/l/_K23enjOBp14Z
https://dl.doubtnut.com/l/_chM8U1BJKe1a
https://dl.doubtnut.com/l/_gSou5smgAfah


Watch Video Solution

5. For the equilibrium ,  the value of the

equilibrium constant,  is  at . Calculate the  for

the reaction at this temperature ?

Watch Video Solution

2NOCl(g) ⇔ 2NO(g) + Cl2(g)

Kc 3.75 × 10− 6 1069K Kp

6. The value of  for the reaction,  is  at 

 . If initially  bar and  bar and pure graphite is

present, calculate the equilibrium partial pressures of  and .

Watch Video Solution

Kp CO2(g) + C(s) ⇔ 2CO(g) 3.0

1000K PCO2 = 0.48 PCO = 0

CO CO2

7. The value of  for the reaction  is . At a given

time, the composition of reaction mixture is

. In which direction the reaction will

proceed ?

Kc 2A ⇔ B + C 2 × 10− 3

[A] = [B] = [C] = 3 × 10− 4M

https://dl.doubtnut.com/l/_gSou5smgAfah
https://dl.doubtnut.com/l/_EWU366WsInzS
https://dl.doubtnut.com/l/_YpL4453Dn0BF
https://dl.doubtnut.com/l/_FmD41BqJ69XP


Watch Video Solution

8.  of  was placed in a  reaction vessel at  and allowed

to attain equilibrium 

 


The total pressure at equilibrium was found to be  bar . Calcualate 

,  and partial pressure at equilibrium.

Watch Video Solution

13.8g N2O4 1L 400K

N2O4(g) ⇔ 2NO2(g)

9.15 Kc

Kp

9.  mol of  kept in  closed reaction vessel was allowed to

attain equilibrium at . Calculate composition of the mixture at

equlibrium 

Watch Video Solution

3.00 PCl5 1L

380K

Kc = 1.80

10. The value of  for the phosphorylation of glucose in glycolysis is

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

ΔGϴ

https://dl.doubtnut.com/l/_FmD41BqJ69XP
https://dl.doubtnut.com/l/_u6rIxfUbXa2S
https://dl.doubtnut.com/l/_yoWddD2eRxWU
https://dl.doubtnut.com/l/_G8nJeTaXQzWl


Watch Video Solution

11. Hydrolysis of sucrose gives, Sucrose Glucose  Fructose 


Equlibrium constant  for the reaction is  at . Calculate 

 at .

Watch Video Solution

+H2O ⇔ +

Kc 2 × 1013 300K

ΔG⊕ 300K

12. What will be the conjugate bases of the following Bronsted acids:

 and ?

Watch Video Solution

HF , H2SO4 HCO−
3

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

 and :

Watch Video Solution

NH −
2 , NH3 HCOO−

https://dl.doubtnut.com/l/_G8nJeTaXQzWl
https://dl.doubtnut.com/l/_S5iQUKeCBgct
https://dl.doubtnut.com/l/_UDKk77yTaXH6
https://dl.doubtnut.com/l/_QBG6qZadnp2y
https://dl.doubtnut.com/l/_oSs8DgBBoX6k


14. The species:  and  can act both as

Bronsted acids and bases. For each case give the corresponding

conjugate acid and conjugate base.

Watch Video Solution

H2O, HCO−
3 , HSO

−
4 NH3

15. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

Watch Video Solution

OH − F − H + BCl3

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

. What is its ?

Watch Video Solution

3.8 × 10− 3M pH

https://dl.doubtnut.com/l/_oSs8DgBBoX6k
https://dl.doubtnut.com/l/_KRm9f3HTuce1
https://dl.doubtnut.com/l/_XNilWf4FoQcd


17. Calculate pH of a  M solution of HCl.

Watch Video Solution

1.0 × 10− 8

18. The ionization constant of  is . Calculate the degree of

dissociation of  in its  solution. Calculate the concentration of

all species present ( ,  and ) in the solution and its .

Watch Video Solution

HF 3.2 × 10− 4

HF 0.02M

H3O
+ F − HF pH

19. The  of  monobasic acid is . Calculate the concentration

of species . 


 and  at equilibrium . Also, determine the value of  and  of

the monobasic acid.

Watch Video Solution

pH 0.1M 4.50

H +

A− HA Ka pKa

https://dl.doubtnut.com/l/_nNGe887bfQLV
https://dl.doubtnut.com/l/_sWaG6kPgOQoy
https://dl.doubtnut.com/l/_OTBnKnjGAo7g


20. Calculate the  of  solution of hypochlorous acid, . The

ionization constant of the acid is . Determine the percent

dissociation of .

Watch Video Solution

pH 0.08M HOCl

2.5 × 10− 5

HOCl

21. The  of  hydrazine solution is . Calculate its ionization

constant  and .

Watch Video Solution

pH 0.004M 9.7

Kb pKb

22. Calculate the  of the solution in which  and 

 are present. The  of ammonia solution is .

Watch Video Solution

pH 0.2MNH4Cl

0.1MNH3 pKb 4.75

https://dl.doubtnut.com/l/_SbfBuJBNk7gJ
https://dl.doubtnut.com/l/_A77Pfs564FAx
https://dl.doubtnut.com/l/_SOlUBrGlDj8i


23. Determine the degree of ionization and  of  of ammonia

solution. The ionization constant of ammonia can be taken from Table 

. Also, calculate the ionization constant of the conjugate acid of ammonia.

Watch Video Solution

pH 0.05M

7.7

24. Calculate the  of  ammonia solution. Calcualte the  after 

 of this solution is treated with  of . The

dissociation constant of ammonia, .

Watch Video Solution

pH 0.10M pH

50.0mL 25.0mL 0.10MHCl

Kb = 1.77 × 10− 5

25. The  of acetic acid and  of ammonium hydroxide are  and 

 respectively. Calculate the  of ammonium acetate solution.

Watch Video Solution

pKa pKb 4.76

4.75 pH

https://dl.doubtnut.com/l/_WbRpgX3T2F2U
https://dl.doubtnut.com/l/_7mvKlmUElp7Y
https://dl.doubtnut.com/l/_1k5BEuRF6yMe


Problems

26. Calculate the solubility of  is pure water, assuming that neither

kind of ion racts with water. The solubility product of

Watch Video Solution

A2X3

A2X3, Ksp = 1.1 × 10− 23

27. The values of  of two sparingly soluble salts  and 

are  and  respectively. Which salt is more soluble ?

Explain .

Watch Video Solution

Ksp Ni(OH)2 AgCN

2.0 × 10− 15 6 × 10− 17

28. Calculate the molar solubility of  in . The ionic

product of  is 

Watch Video Solution

Ni(OH)2 0.10MNaOH

Ni(OH)2 2.0 × 10− 15

https://dl.doubtnut.com/l/_gXi7CswntnuG
https://dl.doubtnut.com/l/_HLIZ6YlR6565
https://dl.doubtnut.com/l/_j27n9QPxhSKn


1. Mole of  is heated in a closed vessel of 1 litre capacity. At

equilibrium 0.4 moles of chlorine is found. Calculate the equilibrium

constant.

Watch Video Solution

PCl5

2. Nitrogen dioxide froms dinitrogen tetroxide according to the equation 

 (g) when 0.1 mole of  is added to a 1 litre flask at 

, the concentration changes so that at equilibrium 

 and . 

a. What is the value of the reaction Quotient before any reaction occurs. 

b. What is the value of the equilibrium constant for the reaction.

Watch Video Solution

2NO2(g) ⇔ N2O4 NO2

25∘C

[NO2] = 0.016M [N2O4] = 0.042M

3. Nitrogen dioxide froms dinitrogen tetroxide according to the equation 

 (g) when 0.1 mole of  is added to a 1 litre flask at 2NO2(g) ⇔ N2O4 NO2

https://dl.doubtnut.com/l/_uqEnSNH9aIwG
https://dl.doubtnut.com/l/_vrs6cz8oKsyI
https://dl.doubtnut.com/l/_mCw0a07hgP8u


, the concentration changes so that at equilibrium 

 and . 

a. What is the value of the reaction Quotient before any reaction occurs. 

b. What is the value of the equilibrium constant for the reaction.

Watch Video Solution

25∘C

[NO2] = 0.016M [N2O4] = 0.042M

4. The equilibrium constant for the reaction: 

 at  


is . At equilibrium  and 

 


Calculate the equilirbium concentration of .

Watch Video Solution

N2(g) + 3H2(g) ⇔ 2NH3(g) 725K

6.0 × 10− 2 [H2] = 0.25molL− 1

[NO3] = 0.06molL− 1

N2

5. At certain temperature  for the reactioni. 


 is 16. If initiallyone mole each of

all the four gases are taken in one litre vessel, what are the equilibrium

concentrations of NO and ?

Kc

SO2(g) + NO2(g) ⇔ SO3(g) + NO(g)

NO2

https://dl.doubtnut.com/l/_mCw0a07hgP8u
https://dl.doubtnut.com/l/_zcC6VS9leTm8
https://dl.doubtnut.com/l/_STqcUwwg7yz8


Watch Video Solution

6. Under certain conditions, the equilibrium constant for the

decomposition of  into  and  is . 


What are the equilibrium concentrations of  and  if the

initial concentration of  was ?

Watch Video Solution

PCl5(g) PCl3(g) Cl2(g) 0.0211molL− 1

PCl5, PCl3d Cl2

PCl5 1.00M

7. For the reactions  at , a 3 litre vessel contains 1,2,4

mole of A, B and C respectively predict the direction of reaction if 

a.  for the reaction is 10 


b.  for the reaction is 15 


c.  for the reaction is 10.66

Watch Video Solution

A + B ⇔ 3C 25∘C

Kc

Kc

Kc

https://dl.doubtnut.com/l/_STqcUwwg7yz8
https://dl.doubtnut.com/l/_tRYEejZEWgEg
https://dl.doubtnut.com/l/_YCowBXOoJ7f8


8. For the reactions  at , a 3 litre vessel contains 1,2,4

mole of A, B and C respectively predict the direction of reaction if 

a.  for the reaction is 10 


b.  for the reaction is 15 


c.  for the reaction is 10.66

Watch Video Solution

A + B ⇔ 3C 25∘C

Kc

Kc

Kc

9. For the reactions  at , a 3 litre vessel contains 1,2,4

mole of A, B and C respectively predict the direction of reaction if 

a.  for the reaction is 10 


b.  for the reaction is 15 


c.  for the reaction is 10.66

Watch Video Solution

A + B ⇔ 3C 25∘C

Kc

Kc

Kc

10. A mixture of  and  with molar concentration 

 and 

H2, N2 NH3

5.0 × 10− 3molL− 1, 4.0 × 10− 3molL− 1 2.0 × 10− 3molL− 1

https://dl.doubtnut.com/l/_b1V2vKiwHNu4
https://dl.doubtnut.com/l/_SqkpcwA9ca3A
https://dl.doubtnut.com/l/_4APAUMdiJ8lr


respectively was prepared and heated to . The value of  for the

reaction: 

 at this temperature is 60. Predict whether

ammonia tends to form or decompose at this stage of concenration.

Watch Video Solution

500K Kc

3H2(g) + N2(g) ⇔ 2NH3(g)

11. At  value for the reaction 


 is . 


Find the value of  for each of followign reactions at the same

temperature. 

a.  


b.  


c. 

Watch Video Solution

500K, Kp

2SO2(g) + O2(g) ⇔ 2SO3(g) 2.5 × 1010

Kp

SO2(g) + 1/2O2(g) ⇔ SO3(g)

SO3(g) ⇔ SO2(g) + 1/2O2(g)

3SO2(g) + 3/2O2(g) ⇔ 3SO3(g)

12. At  value for the reaction 


 is . 


500K, Kp

2SO2(g) + O2(g) ⇔ 2SO3(g) 2.5 × 1010

https://dl.doubtnut.com/l/_4APAUMdiJ8lr
https://dl.doubtnut.com/l/_u51vdgkZO9AU
https://dl.doubtnut.com/l/_QNEUt3IoTmrF


Find the value of  for each of followign reactions at the same

temperature. 

a.  


b.  


c. 

Watch Video Solution

Kp

SO2(g) + 1/2O2(g) ⇔ SO3(g)

SO3(g) ⇔ SO2(g) + 1/2O2(g)

3SO2(g) + 3/2O2(g) ⇔ 3SO3(g)

13. At  value for the reaction 


 is . 


Find the value of  for each of followign reactions at the same

temperature. 

a.  


b.  


c. 

Watch Video Solution

500K, Kp

2SO2(g) + O2(g) ⇔ 2SO3(g) 2.5 × 1010

Kp

SO2(g) + 1/2O2(g) ⇔ SO3(g)

SO3(g) ⇔ SO2(g) + 1/2O2(g)

3SO2(g) + 3/2O2(g) ⇔ 3SO3(g)

https://dl.doubtnut.com/l/_QNEUt3IoTmrF
https://dl.doubtnut.com/l/_Szl7GIYRiyE9


14.  for the reaction  is  at . 


a. What is the value of  at this temperature? 


b. At , if the partial pressure of  at equilibrium is 0.2 atm,

calculate equilibrium pressure of 

Watch Video Solution

Kc N2O(g) ⇔ 2NO2(g) 4.63 × 10− 3 252C

Kp

25∘C N2O4(g)

NO2(g)

15.  for the reaction  is  at . 


a. What is the value of  at this temperature? 


b. At , if the partial pressure of  at equilibrium is 0.2 atm,

calculate equilibrium pressure of 

Watch Video Solution

Kc N2O(g) ⇔ 2NO2(g) 4.63 × 10− 3 252C

Kp

25∘C N2O4(g)

NO2(g)

16. At  value for the reversible reaction 

 is 0.65, calculate .

Watch Video Solution

27∘C, Kp

PCl5(g) ↔ PCl3(g) + Cl2(g) Kc

https://dl.doubtnut.com/l/_dSk4GzGRHq6X
https://dl.doubtnut.com/l/_SKxXW2cg5kZq
https://dl.doubtnut.com/l/_hYUPsnkSFFPM


17.  for the reaction 


 is 0.5 at  find 

Watch Video Solution

Kc

N2(g) + 3H2(g) ⇔ 2N3(g) 400K Kp

18. 1 mole of A and 1 mol3 of B are taken in a 5 litre flask, 0.5 mole of c is

formed in the equilibrium of 

 


What is molar concentration of each species if the reaction is carried with

2 mole A, 1 mole of B in a 5 litre flask at the same temperature.

Watch Video Solution

A + B ⇔ C + D

19. For the following reaction 

 mole of  are taken in a 1 litre flask.

If  predict the direction in which reaction proceeds.

Watch Video Solution

PCl5(g) ⇔ PCl3(g) + Cl2(g)0.4 Cl2

Kc = 0.2

https://dl.doubtnut.com/l/_Xu9tPM2wmVSB
https://dl.doubtnut.com/l/_KwN9X8HbYXdT
https://dl.doubtnut.com/l/_49xGXiAgZafa


20. In an equilibrium  and B are mixed in a vessel at

temperature T. The initial concentration of A was twice the initial

concentration of B. After the attainment of equilibrium, concentration of

C was thrice concentration of B, calculate .

Watch Video Solution

A + B ⇔ C + D, A

Kc

21. A mixture of  and  gases are maintained at equilibrium in

10 litre flask at a temperature at which  for the reaction 

 is 100. At equilibrium. 


a. If no of moles of  and  is flask are same, how many moles of 

are present. 

b. If no. of moles of  in flask is twice the no. of moles  how many

moles of  are present.

Watch Video Solution

SO2, SO3 O2

Kc

2SO2(g) + O2(g) ⇔ 2SO3(g)

SO3 SO2 O2

SO3 SO2

O2

https://dl.doubtnut.com/l/_1pyNpVAaCtJG
https://dl.doubtnut.com/l/_6KI2EZ0KnEgf


22. A mixture of  and  gases are maintained at equilibrium in

10 litre flask at a temperature at which  for the reaction 

 is 100. At equilibrium. 


a. If no of moles of  and  is flask are same, how many moles of 

are present. 

b. If no. of moles of  in flask is twice the no. of moles  how many

moles of  are present.

Watch Video Solution

SO2, SO3 O2

Kc

2SO2(g) + O2(g) ⇔ 2SO3(g)

SO3 SO2 O2

SO3 SO2

O2

23. For , the equilibrium concentrations of A and B at a

temperature are . When volume is doubled the reaction has

equilibrium concentration of A is . Calculate 


a.  


b concentration of C in original equilibrium.

Watch Video Solution

A + B ⇔ C

15molL− 1

10molL− 1

Kc

https://dl.doubtnut.com/l/_DfS1hCWocICV
https://dl.doubtnut.com/l/_PhGZssCblqRy


24. For , the equilibrium concentrations of A and B at a

temperature are . When volume is doubled the reaction has

equilibrium concentration of A is . Calculate 


a.  


b concentration of C in original equilibrium.

Watch Video Solution

A + B ⇔ C

15molL− 1

10molL− 1

Kc

25. A vessel at  contains  with a pressure of 0.5 atm. Some of

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

of K if total pressure at equilibrium is 0.8 atm.

Watch Video Solution

100K CO2

CO2

26. The  values for the reaction 


 at  is 49. If the initial pressure of 

and  are 0.5 atm respectively, determine the partial pressure of each

gases at equilibrium.

Kp

H2(g) + I2(g) ⇔ 2HI(g) 460∘C H2

I2

https://dl.doubtnut.com/l/_nifusNzSqTFK
https://dl.doubtnut.com/l/_nnjO5pqukCxT
https://dl.doubtnut.com/l/_9SW66VZFCMGF


Watch Video Solution

27. 0.5 mol of  and 0.5 mole of  react in 10 litre flast at . The

equilibrium constant  is 50 for 


 


a. What is the value of  


b. Calculate mole of  at equilibrium.

Watch Video Solution

H2 I2 448∘C

Kc

H2(g) + I2(g) ⇔ 2HI(g)

Kp

I2

28. 0.5 mol of  mole of  react in 10 litre flask at . The

equilibrium brium constant  is 50 for 


 

Calcualte mole of  at equilibrium.

Watch Video Solution

H2 and 0.5 I2 448∘C

KC

H2(g)I2(g) ⇔ 2HI(g)

I2

https://dl.doubtnut.com/l/_9SW66VZFCMGF
https://dl.doubtnut.com/l/_6sB1fMZ5kl7S
https://dl.doubtnut.com/l/_ghA5OYcSm4Cq


29. How much  must be added to a one litre vesel at  in order

to obtain concentration of 0.1 mole of  at equilibrium  for 

 is 0.0414M

Watch Video Solution

PCl5 250∘C

Cl2 KC

PCl5(g) ⇔ PCl3 ( g ) +Cl2

30.  for the reaction 


 at  is  


a. Calculate d 


b. Calculate  value of  value.

Watch Video Solution

Kp

N2(g) + 3H2(g) ⇔ 2NH3(g) 4002C 1.64 × 10− 4

Kc

ΔG∘ Kc

31.  for the reaction 


 at  is  


a. Calculate d 


b. Calculate  value of  value.

Watch Video Solution

Kp

N2(g) + 3H2(g) ⇔ 2NH3(g) 4002C 1.64 × 10− 4

Kc

ΔG∘ Kc

https://dl.doubtnut.com/l/_HFG6fClz3zbO
https://dl.doubtnut.com/l/_hNVcEsdiAiGg
https://dl.doubtnut.com/l/_KyG7Grwmkp0P


Watch Video Solution

32. Calculate pH of 

a.  


b.  


c.  


d. 

Watch Video Solution

10− 3MHCl

10− 3MH2HO4

10− 6MHNO3

0.02MH2SO4

33. Calculate pH of 

a.  


b.  


c.  


d. 

Watch Video Solution

10− 3MHCl

10− 3MH2HO4

10− 6MHNO3

0.02MH2SO4

https://dl.doubtnut.com/l/_KyG7Grwmkp0P
https://dl.doubtnut.com/l/_JeCgPkVQb1OB
https://dl.doubtnut.com/l/_GsVtTOGyhANr


34. Calculate pH of 

a.  


b.  


c.  


d. 

Watch Video Solution

10− 3MHCl

10− 3MH2HO4

10− 6MHNO3

0.02MH2SO4

35. Calculate pH of 

a.  


b.  


c.  


d. 

A. a. 1.7

B. b. 1.4

C. c. 2

D. d. 4

10− 3MHCl

10− 3MH2HO4

10− 6MHNO3

0.02MH2SO4

https://dl.doubtnut.com/l/_s0g90vpScs5k
https://dl.doubtnut.com/l/_VlIS9XZ98wOJ


Answer:

Watch Video Solution

36. Calculate the pH for 

a.  


b.  


c.  


d. 

Watch Video Solution

0.001MNaOH

0.01MCa(OH)2

0.0008MBa(OH)2

0.004MNaOH

37. Calculate the pH for 

a.  


b.  


c.  


d. 

Watch Video Solution

0.001MNaOH

0.01MCa(OH)2

0.0008MBa(OH)2

0.004MNaOH

https://dl.doubtnut.com/l/_VlIS9XZ98wOJ
https://dl.doubtnut.com/l/_CkqaRx5olGLp
https://dl.doubtnut.com/l/_mxDcklFynBiR


38. Calculate the pH for 

a.  


b.  


c.  


d. 

Watch Video Solution

0.001MNaOH

0.01MCa(OH)2

0.0008MBa(OH)2

0.004MNaOH

39. Calculate the pH for 

a.  


b.  


c.  


d. 

Watch Video Solution

0.001MNaOH

0.01MCa(OH)2

0.0008MBa(OH)2

0.004MNaOH

40. The pH of a solution is 3.6. Calculate  ion concentration.H3O
+

https://dl.doubtnut.com/l/_mxDcklFynBiR
https://dl.doubtnut.com/l/_vHkDLLFAurlh
https://dl.doubtnut.com/l/_T9L3uecftWmV
https://dl.doubtnut.com/l/_3AOS2TPxg56S


Watch Video Solution

41. The pH of a solution is 8.6. Calculate the  ion concentration 


 


 


 


 anto log 0.6 


Watch Video Solution

OH −

pH = 8.6

pOH = 5.4

−log[OH − ] = 10− 5.4

[OH − ] = 10− 6 × 100.6 = 10− 6 ×

[OH − ] = 3.98 × 10− 6

42. What is  for a solution in which 


a.  b.  c. ?

Watch Video Solution

[H + ]

pH = 3 pH = 4.75 pH = 4.4

43. What is  for a solution in which 


a.  b.  c. ?

[H + ]

pH = 3 pH = 4.75 pH = 4.4

https://dl.doubtnut.com/l/_3AOS2TPxg56S
https://dl.doubtnut.com/l/_Y1b6H4oDaFeZ
https://dl.doubtnut.com/l/_pgklPn6eldHS
https://dl.doubtnut.com/l/_utFV5q1hc721


Watch Video Solution

44. What is  for a solution in which 


a.  b.  c. ?

Watch Video Solution

[H + ]

pH = 3 pH = 4.75 pH = 4.4

45. A solutioin of 0.005  is diluted 100 times. Calculate the pH of

diluted solution.

Watch Video Solution

MH2SO4

46. A solution of HCl has a . If one ml of it is diluted to 1 litre, what

will be the pH of the resulting solution?

Watch Video Solution

pH = 3

https://dl.doubtnut.com/l/_utFV5q1hc721
https://dl.doubtnut.com/l/_nwdUVoGppwD1
https://dl.doubtnut.com/l/_TmzvsGxoB0tR
https://dl.doubtnut.com/l/_4dgIHGvIixxe


47. The  of  M HCI is

Watch Video Solution

P H 10− 8

48. Calculate the pH of the following basic solutions 

a.  b. 

Watch Video Solution

[OH − ] = 0.05M [OH − ] = 2 × 10− 4M

49. Calculate the pH of the following basic solutions 

a.  b. 

Watch Video Solution

[OH − ] = 0.05M [OH − ] = 2 × 10− 4M

50. 2g of  is dissolved in water to give 1 litre solutioin. What is the

pH of the solution?

Watch Video Solution

NaOH

https://dl.doubtnut.com/l/_eBBNIcT5LhT6
https://dl.doubtnut.com/l/_KuRWYdxrzckm
https://dl.doubtnut.com/l/_3d52f3uefVM8
https://dl.doubtnut.com/l/_PIaE3HkPiXfw


51. Calculate the pH of the following solutions.

a. 0.37g fo  dissolved in water to give 500 ml solution 


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

c. 0.1825% HCl aqueous solution 

d. 1 ml of 13.6 M HCl is diluted with water to give 1 litre solution.

Watch Video Solution

Ca(OH)2

52. Calculate the pH of the following solutions.

a. 0.37g fo  dissolved in water to give 500 ml solution 


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

c. 0.1825% HCl aqueous solution 

d. 1 ml of 13.6 M HCl is diluted with water to give 1 litre solution.

Watch Video Solution

Ca(OH)2

https://dl.doubtnut.com/l/_PIaE3HkPiXfw
https://dl.doubtnut.com/l/_TMKFMDFCQtCE
https://dl.doubtnut.com/l/_PWLZuf8gdkg4


53. Calculate the pH of the following solutions.

a. 0.37g fo  dissolved in water to give 500 ml solution 


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

c. 0.1825% HCl aqueous solution 

d. 1 ml of 13.6 M HCl is diluted with water to give 1 litre solution.

Watch Video Solution

Ca(OH)2

54. Calculate the  of the following solution : 


 of  dissolved in water to give  litre of solution. 


  of  dissolved in water to give  of solution. 


  of  dissolved in water to give  of solution. 


  of  is diluted with water to give  litre of solution.

Watch Video Solution

pH

(a)2g T lOH 2

(b) 0.3g Ca(OH)2 500mL

(c) 0.3g NaOH 200mL

(d) 1mL 13.6MHCl 1

55. How many grams of NaOH are present in 100 ml solution if pH of the

solution is 10?

https://dl.doubtnut.com/l/_IeUS4xImG6dg
https://dl.doubtnut.com/l/_tgQb8IU48JtA
https://dl.doubtnut.com/l/_gscP5RjMsdmW


Watch Video Solution

56. The value of  is  at certain temperature. Calculate the

pH of water at this temperature.

Watch Video Solution

Kw 9.55 × 10− 14

57. Caculate the pH of 

Watch Video Solution

10− 8mNaOH

58. 150 ml of 0.5 HCl and 100 ml of 0.2 M HCl are mixed. Find the pH of the

resulting solution.

Watch Video Solution

https://dl.doubtnut.com/l/_gscP5RjMsdmW
https://dl.doubtnut.com/l/_pDmVct9PFljV
https://dl.doubtnut.com/l/_THqQg8XVd7Yc
https://dl.doubtnut.com/l/_L7kLaKq6tWdC


59. Calculate the p of solution obtained by mixign 10 ml fo 0.1 M HCl and

40 ml off .

Watch Video Solution

0.2MH2SO4

60. 100 ml of  solution is mixed with 100 ml of  solution.

What is the pH of resulting solution?

Watch Video Solution

pH = 4 pH = 6

61. Equal volumes of M NaOH and 0.3 M KOH are mixed in an experiment.

Find the POH and pH of the resulting solution.

Watch Video Solution

62. 60 ml of 1 M HCl is mixed with 40 ml of 1M NaOH. What is the pHH of

resultant solution?

https://dl.doubtnut.com/l/_1vmIictRSzRt
https://dl.doubtnut.com/l/_aafLgMBFG0sg
https://dl.doubtnut.com/l/_qh4jNZOQWvdJ
https://dl.doubtnut.com/l/_zXVeU6E6AcEV


Watch Video Solution

63. Calculate the pH of a solution which contains 100 ml of 0.1 H HCl and

9.9 ml of 1.0 M NaOH.

Watch Video Solution

64. What will be the resultant pH when 200 ml of an aqueous solution of

HCl having  is mixed with 300 ml of a aqueous solution of NaOH

having ?

Watch Video Solution

pH = 2

pH = 12

65. 50 ml of 0.2 M HCl is added to 30 ml of 0.1 MKOH solution. Find the pH

of the solution.

Watch Video Solution

https://dl.doubtnut.com/l/_zXVeU6E6AcEV
https://dl.doubtnut.com/l/_nRhwYJBGhEVc
https://dl.doubtnut.com/l/_w4e5XsvzcyNX
https://dl.doubtnut.com/l/_czclMf956LdL
https://dl.doubtnut.com/l/_gh6X5CeAMV0L


66. 40 ml of  when reacted with 60 ml of  gave a

mixed solution. What is the pH of the resulting solution?

Watch Video Solution

0.2MHNO3 0.3MNaOH

67. 50 ml of  were added to 100 ml of . Then the

solution is diluted to 300 ml. What is the pH of the solution?

Watch Video Solution

0.1MH2SO4 0.2MHNO3

68. What is the  value in the aqueous solution of ?

Watch Video Solution

Kw pKw = 13.725

69. The ionic product of water at  is . What are the

concentrations of hydronium ion and the hydroxide in pure water at

?

Watch Video Solution

80∘C 2.44 × 10− 13

80∘C

https://dl.doubtnut.com/l/_gh6X5CeAMV0L
https://dl.doubtnut.com/l/_DARUfKZqHiI1
https://dl.doubtnut.com/l/_nvVQ0m4jGLRc
https://dl.doubtnut.com/l/_zapjJvLqQ8ff


70. The ionization constnat for water is  at . Calculate 

 and  for pure water at .

Watch Video Solution

2.9 × 10− 14 40∘C

[H3O
+ ], [OH], pH pOH 40∘C

71. Calculate the pH of 

a. 0.002 M acetic acid having 2.3% dissociation. 

b. 0.002  having 2.3% dissociation.

Watch Video Solution

MNH4OH

72. Calculate the pH of 

a. 0.002 M acetic acid having 2.3% dissociation. 

b. 0.002  having 2.3% dissociation.

Watch Video Solution

MNH4OH

https://dl.doubtnut.com/l/_zapjJvLqQ8ff
https://dl.doubtnut.com/l/_sCfb3ICuRNOP
https://dl.doubtnut.com/l/_ne9TsKGNU872
https://dl.doubtnut.com/l/_soWG0dVPlzFU
https://dl.doubtnut.com/l/_9AnPkKDk04GE


73. Calculate Ka of acetic acid from equilibrium concentration given

below: 

Watch Video Solution

[H3O
+ ] = [CH3COO

− ] = 1.34 × 10− 3M, [CH3COOH] = 9.866 × 10− 2

74. Calculate pH of 0.1 M acetic acid having 

Watch Video Solution

Ka = 1.8 × 10− 5

75. The pH of 0.1 M solution of weak mono protic acid is 4.0. Calculate its

 and .

Watch Video Solution

[H + ] Ka

76.  of  is  Calculate 


a.  b. % ionization c. pH

Watch Video Solution

Ka 0.02MCH 3COOH 1.8 × 10− 5

[H3O
+ ]

https://dl.doubtnut.com/l/_9AnPkKDk04GE
https://dl.doubtnut.com/l/_uukIQackyS6q
https://dl.doubtnut.com/l/_m2BKcWvrOo0L
https://dl.doubtnut.com/l/_XJ3IaKFkVZ9W


77.  of  is  Calculate 


a.  b. % ionization c. pH

Watch Video Solution

Ka 0.02MCH 3COOH 1.8 × 10− 5

[H3O
+ ]

78.  of  is  Calculate 


a.  b. % ionization c. pH

Watch Video Solution

Ka 0.02MCH 3COOH 1.8 × 10− 5

[H3O
+ ]

79. Calculate the pH of 0.01 M solution of  for 

 at  is 

Watch Video Solution

CH3COOH. Ka

CH3COOH 298K 1.8 × 10− 5

https://dl.doubtnut.com/l/_XJ3IaKFkVZ9W
https://dl.doubtnut.com/l/_DhniwAeMZuOb
https://dl.doubtnut.com/l/_C47a9n8Y1Vnx
https://dl.doubtnut.com/l/_5ZF5Ocy8OW1O


80. The pH of 0.1 M solution of an organic acid is 4.0. Calculate the

dissociation constant of the acid.

Watch Video Solution

81. The ionization constants of  and HCN at 298 K are 

 and  respectively. Calculate the

ionization constants of the corresponding conjugate base.

Watch Video Solution

HF , HCOOH

6.8x10− 4, 1.8 × 10− 4 4.7 × 10− 9

82. Find the concentration of hydroxide ion in a 0.25 M solution of

trimethylamine, a weak base. 

Watch Video Solution

(CH3)3N + H2O ⇔ (CH3)3 + OH − , Kb = 7.4 × 10− 5

https://dl.doubtnut.com/l/_nj94riOkFPWY
https://dl.doubtnut.com/l/_q11Ev6n3UDCG
https://dl.doubtnut.com/l/_CzuqXCSTx627


83. The 0.005 M monobasic acid has a pH of 5. What is the extent of

ionization?

Watch Video Solution

84. 50 ml of  25 ml of  were used to make a

buffer. What is the pH if  is 4.8?

Watch Video Solution

0.1MNH4OH, 2MNH4Cl

pKa

85. The pH of a buffer prepared by mixing 50 ml of  and

25 ml of  is 4.8. If the  is 4.8, what is the strength of 

?

Watch Video Solution

0.2MCH3COOH

CH3COONa pKa

CH3COONa

https://dl.doubtnut.com/l/_RKC3qfzrknHd
https://dl.doubtnut.com/l/_sPNqaAiLJKnx
https://dl.doubtnut.com/l/_4od5l8Cu0AdI


86. 50 ml o 0.1 M sodium acetate, 25 ml of 0.2 M acetic acid were added

together to form the buffer solution.  of  is 4.8. Find the

pH of the solution.

Watch Video Solution

pKa CH3COOH

87. When 20 ml of 0.1  are added to 20 ml of 

solution, the pH of the buffer formed is 8.2. What is the  of ?

Watch Video Solution

MNH4OH MNH4Cl

pKb NH4OH

88. One litre of buffer solution contains 0.1 mole of acetic acid add 1 mole

of sodium acetate. Find its pH if  of  is 4.8.

Watch Video Solution

pKa CH3COOH

https://dl.doubtnut.com/l/_mHoCrKTNNSEn
https://dl.doubtnut.com/l/_CtUsDBstTBsb
https://dl.doubtnut.com/l/_ZIRUuDhxkLro


89. 50 ml of  solutioin, when added to 50 ml of 0.5 M

NaOH gives a solution with a pH value 'X'. Find the valuer of  of

acetic acid is 4.8.

Watch Video Solution

1MCH3COOH

'X' , pKa

90. The solibility product of Ag cl is . What is its

solubility?

Watch Video Solution

1.6 × 10− 10mol2 /L2

91. The solubility product of  is . What is

solubility?

Watch Video Solution

Zr(OH)2 4.5 × 10− 17mol3L− 3

https://dl.doubtnut.com/l/_qH51iySuO0s4
https://dl.doubtnut.com/l/_wN4oYA75rx3N
https://dl.doubtnut.com/l/_tNbxnlDdGzxP


92. The solubility of  is . What is the

solubility product?

Watch Video Solution

Ag2CrO4 1.3 × 10− 4molL− 1

93. The solubility of . What is solubility

product?

Watch Video Solution

A2B = 2 × 10− 3molL− 1

94. The solubility product of a salt . What is the

solubility?

Watch Video Solution

AB = 10− 10mol2L− 2

95. PQ and  are two sparingly soluble salts. Their solubility prodcts

are equal and each equal to . Which salt is more soluble?

RS2

4.0 × 10− 18

https://dl.doubtnut.com/l/_FImom5TcM4se
https://dl.doubtnut.com/l/_2lYRDATMeDwC
https://dl.doubtnut.com/l/_IyEoyF3T5HyH
https://dl.doubtnut.com/l/_H1MmRSzwJJS9


Important Questions

Watch Video Solution

96. In a 0.1 solution, acetic acid is 1.34% ionized. Calculate

 and  in the solution and calculate 

of acetic acid.

Watch Video Solution

[H + ], [CH3COO
− ] [CH3COOH] Ka

1. State law of chemical equilibrium.

Watch Video Solution

2. Why the concentrations of pure liquids and pure solids are ignored

from equilibrium constant expressions?

Watch Video Solution

https://dl.doubtnut.com/l/_H1MmRSzwJJS9
https://dl.doubtnut.com/l/_LXm8fNbtLA74
https://dl.doubtnut.com/l/_5Gnmd0ALHHom
https://dl.doubtnut.com/l/_pfXT0fElOUnL


3. What is heterogenous equilibrium? 

Write two heterogeneous reactions.

Watch Video Solution

4. Define equilbrium constant.

Watch Video Solution

5. Write the relation between  and 

Watch Video Solution

Kp Kc

6. Give two chemcial equilibrium reactions for which 

Watch Video Solution

Kp = Kc

https://dl.doubtnut.com/l/_f569EXHqcCf2
https://dl.doubtnut.com/l/_u1cg6kJCIoP1
https://dl.doubtnut.com/l/_DegVz4syvBwj
https://dl.doubtnut.com/l/_vPg6VSxFAfZS


7. Give two chemical equilibrium reactions for which .

Watch Video Solution

Kp > Kc

8. Give two chemical equilibrium reactions for which .

Watch Video Solution

Kp < Kc

9. What are the factors which influence the chemical equilibrium?

Watch Video Solution

10. What is the effect of pressure on gaseous chemical equilibrium?

Watch Video Solution

https://dl.doubtnut.com/l/_JZxa6J9TnuPE
https://dl.doubtnut.com/l/_4Ndabh9M2R78
https://dl.doubtnut.com/l/_btDi7GDqvxvG
https://dl.doubtnut.com/l/_AZwhDDhza90D


11. The equilibrium constants of a reaction at  and aet  are 

 and  respectively. Is the reaction exothermic or

endothermic?

Watch Video Solution

27∘C 127∘C

1.6 × 10− 3 7.6 × 10− 2

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

if temperature is raised?

Watch Video Solution

13. What is a Bronsted base? Give one example.

Watch Video Solution

14. What is Lewis acid? Give one example.

Watch Video Solution

https://dl.doubtnut.com/l/_7UvrLajKLV4q
https://dl.doubtnut.com/l/_pH2uABMPNmu2
https://dl.doubtnut.com/l/_xJcuRSn2HhxP
https://dl.doubtnut.com/l/_Qvz3gLe3cALA


15. What is meant by ionic product of water?

Watch Video Solution

16. All Bronsted bases are Lewis bases? Explain.

Watch Video Solution

17. All Lewis acids are not Bronsted acids. Why?

Watch Video Solution

18. Give two examples of salts whose aqueous solutions are basic.

Watch Video Solution

https://dl.doubtnut.com/l/_Qvz3gLe3cALA
https://dl.doubtnut.com/l/_WYxrFaHejVJG
https://dl.doubtnut.com/l/_NuZ6kJvjcCbs
https://dl.doubtnut.com/l/_P4Tuwi1aw6Dy
https://dl.doubtnut.com/l/_Vn1B0mPRf0oH


19. Give two examples of salts whose aqueous salts are acidic.

Watch Video Solution

20. What equation is used calculating the pH of an acid buffer?

Watch Video Solution

21. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

https://dl.doubtnut.com/l/_eXagyZMSEIo4
https://dl.doubtnut.com/l/_m2rPU6pSOg08
https://dl.doubtnut.com/l/_1TYoUX501fDt


22. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

23. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

https://dl.doubtnut.com/l/_R3POlqMtGErS
https://dl.doubtnut.com/l/_o85FZKWTevI4


24. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

25. Derive the relation between  and  for the equilibrium reaction. 


Watch Video Solution

Kp Kc

N2(g) + 3H2(g) ⇔ 2NH3(g)

26. Why sealed soda water bottle on opening shows the evolution of gas

with effervescence?

Watch Video Solution

https://dl.doubtnut.com/l/_Tj9GdA2apsd3
https://dl.doubtnut.com/l/_jK58H1YlDowj
https://dl.doubtnut.com/l/_pfc7x35N5LDs


27. Explain the significance of : a very large value of 

Watch Video Solution

K

28. Explain the significance of : a very small value of 

Watch Video Solution

K

29. Explain the significance of : a value of  of about 1.0

Watch Video Solution

K

30. Why is it useful to compare Q with ? 


What is the situation when 

a.  b.  c. ?

Watch Video Solution

K

Q = K Q < K Q > K

https://dl.doubtnut.com/l/_hfo9IlksMVkI
https://dl.doubtnut.com/l/_bQrqUyPOFIsc
https://dl.doubtnut.com/l/_qH0EM9pJRFX1
https://dl.doubtnut.com/l/_4EfAFjr0tqfE
https://dl.doubtnut.com/l/_64EyAdMWZ5pE


31. Does the number of moles of reaction products increase, decrease, or

remains same when each of the following equilibrium is subjected to a

decrease in pressure by increasing the volume? 

Watch Video Solution

PCl5(g) ⇔ PCl3(g) + Cl2(g)

32. Does the number of moles of reaction products increase, decrease, or

remains same when each of the following equilibrium is subjected to a

decrease in pressure by increasing the volume? 

Watch Video Solution

Cao(s) + CO( _ 2)(g) ⇔ CaCO3(s)

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

pressure? Also mention whether chasnge will cause the reaction to go

into forward or backward direction. 

(i)  
COCl2(g) ⇔ CO(g) + Cl2(g)

https://dl.doubtnut.com/l/_64EyAdMWZ5pE
https://dl.doubtnut.com/l/_Xvt0dAfp1fed
https://dl.doubtnut.com/l/_mfskKKbwxsTY


(ii)  


(iii)  


(iv) 

Watch Video Solution

CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

CO2(g) + C(s) ⇔ 2CO(g)

4NH3 + (g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

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

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

into forward or backward direction. 

 


 


 


 


 


Watch Video Solution

(i)COCl2(g) ⇔ CO(g) + Cl2(g)

(ii)CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

(iii)CO2(g) + C(s) ⇔ 2CO(g)

(iv)2H2(g) + CO(g) ⇔ CH3OH(g)

(v)CaCO3(s) ⇔ CaO(s) + CO2(g)

(vi)4NH3(g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

https://dl.doubtnut.com/l/_mfskKKbwxsTY
https://dl.doubtnut.com/l/_5zTwOhDmEKX1


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

pressure? Also mention whether chasnge will cause the reaction to go

into forward or backward direction. 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

COCl2(g) ⇔ CO(g) + Cl2(g)

CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

CO2(g) + C(s) ⇔ 2CO(g)

4NH3 + (g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

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

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

into forward or backward direction. 

 


 


 


 


(i)COCl2(g) ⇔ CO(g) + Cl2(g)

(ii)CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

(iii)CO2(g) + C(s) ⇔ 2CO(g)

(iv)2H2(g) + CO(g) ⇔ CH3OH(g)

https://dl.doubtnut.com/l/_sujduDPuGJdM
https://dl.doubtnut.com/l/_xnroDp1W6McF


 


Watch Video Solution

(v)CaCO3(s) ⇔ CaO(s) + CO2(g)

(vi)4NH3(g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

37. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

38. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

https://dl.doubtnut.com/l/_xnroDp1W6McF
https://dl.doubtnut.com/l/_W3rLRZ4aIlFq
https://dl.doubtnut.com/l/_03EbpLvuDTKb


(iii)  


(iv) 

Watch Video Solution

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

39. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

40. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

https://dl.doubtnut.com/l/_03EbpLvuDTKb
https://dl.doubtnut.com/l/_Rboct2Kk4ncJ
https://dl.doubtnut.com/l/_QwX9qyzwATNb


(iii)  


(iv) 

Watch Video Solution

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

41. The dissociatiion of HI is independent of pressure, while the

dissociation of  depends upon the pressure applied explain.

Watch Video Solution

PCl3

42. Explain the Arrhenius concept of acids and bases.

Watch Video Solution

43. What is a conjugate acid base pair? Illustration with examples.

Watch Video Solution

https://dl.doubtnut.com/l/_QwX9qyzwATNb
https://dl.doubtnut.com/l/_YA7QUo9YNuN4
https://dl.doubtnut.com/l/_EkkXDKjgzQKx
https://dl.doubtnut.com/l/_w1FKBUQkIsyX


44. Show by suitable equations that each of the following species can act

as a Bronsted base: 

Watch Video Solution

H2O

45. The species  and  can act both as

Bronsted acids and base. Give the corresponding conjugate acid and base

for each of them.

Watch Video Solution

H2O, HCO−
3 , HSO

−
4 NH3

46. Classify the species  and  into Lewis acids and

Lewis bases and justify your answer?

Watch Video Solution

AlCl3, NY3, Mg+ 2 H2O

47. Define ionic product of water. What is the value at room temperature?

https://dl.doubtnut.com/l/_WJZbhbCyOegX
https://dl.doubtnut.com/l/_nCpEXMaLtblU
https://dl.doubtnut.com/l/_PpgtqtRsHSMn
https://dl.doubtnut.com/l/_g0BVaXg5CI1U


Watch Video Solution

48. Define pH. pH cannot be calculated directly from the molar

concentration of a weak acid or weak base. Why? Derive an equation for

the pH of a weak acid.

Watch Video Solution

49. What is common ion effect? Illustrate.

Watch Video Solution

50. Define solubility product. Write solubility product expressiions for the

following: 

Watch Video Solution

Ag2Cr2O7

https://dl.doubtnut.com/l/_g0BVaXg5CI1U
https://dl.doubtnut.com/l/_TLkxSv0nLyt3
https://dl.doubtnut.com/l/_VwjcSXPPcpWi
https://dl.doubtnut.com/l/_9zECgC1XrDWj
https://dl.doubtnut.com/l/_fQAy80sLTLHQ


51. Define solubility product. Write solubility product expressions for the

following: 

Watch Video Solution

Zr3(PO4)4

52. Aqueous solution of  is acidic. Explain.

Watch Video Solution

NH4Cl

53. Aqueous solution of  is basic. Explain

Watch Video Solution

CH3COONa

54. What are equilibrium processes? Explain equilibrium in Physical and

Chemical processes with examples.

Watch Video Solution

https://dl.doubtnut.com/l/_fQAy80sLTLHQ
https://dl.doubtnut.com/l/_ucGC2jO6Tzuu
https://dl.doubtnut.com/l/_uORV0ShDQrJf
https://dl.doubtnut.com/l/_nr1aHw5WbhDf


55. What are the important features of equilibrium constant? Discuss any

two applications of equilibrium constant.

Watch Video Solution

56. What is Le Chatelier's principle? Discuss breifly the factors which can

influcence the equilibrium.

Watch Video Solution

57. Discuss the application of LE Chatellier's principle for the industrial

synthesis of Ammonia and sulphur trioxide.

Watch Video Solution

58. Describe the effect of: 

a. addition of  
H2

https://dl.doubtnut.com/l/_HXvPl2mswppO
https://dl.doubtnut.com/l/_AC85X9cSRVSv
https://dl.doubtnut.com/l/_EkmxMmMA9tdt
https://dl.doubtnut.com/l/_TMCRAn0ii4cR


b. addition of  


c. removal of CO 

d. removal of  on the equilibrium of the reaction. 


Watch Video Solution

CH3OH

CH3OH

2H2(g) + CO(g) ⇔ CH3OH(g)

59. Explain the concept of Bronsted acids and Bronsted bases. Illustrate

the answer with suitable examples.

Watch Video Solution

60. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

Watch Video Solution

OH − F − H + BCl3

https://dl.doubtnut.com/l/_TMCRAn0ii4cR
https://dl.doubtnut.com/l/_xjgPVf4P3ZA6
https://dl.doubtnut.com/l/_pM1IttXdAEiu
https://dl.doubtnut.com/l/_55PAFodzGFZq


61. Define pH. What is buffer solution? Derive Henderson-Hasselbalch

equation for calculating the pH of an acid buffer solution.

Watch Video Solution

62. Explain the term Hydrolysis of salts with examples. Discuss the pH of

the following types of salt solutions. 

(i) Salts of weak acid and strong base. 

(ii) Salts of strong acid and weak base.

Watch Video Solution

63. Explain the term Hydrolysis of salts with examples. Discuss the pH of

the following types of salt solutions. 

(i) Salts of weak acid and strong base. 

(ii) Salts of strong acid and weak base.

Watch Video Solution

https://dl.doubtnut.com/l/_55PAFodzGFZq
https://dl.doubtnut.com/l/_TgXDG5uHAARX
https://dl.doubtnut.com/l/_qjMsVZuu9cR7
https://dl.doubtnut.com/l/_oOiuheGPgZBh


Very Short Answer Questions

64. What is solubilityy product? Explain the common ion effect on

solubility of ionic salts.

Watch Video Solution

1. State law of chemical equilibrium.

Watch Video Solution

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

vessel? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_oOiuheGPgZBh
https://dl.doubtnut.com/l/_rvhdDdzAqog3
https://dl.doubtnut.com/l/_x6WhxMrjXE9Z


3. Why the concentrations of pure liquids and pure solids are ignored

from equilibrium constant expressions?

Watch Video Solution

4. What is homogeneous equilibrium? Write two homogeneous reactions.

Watch Video Solution

5. What is heterogenous equilibrium? 

Write two heterogeneous reactions.

Watch Video Solution

6. Write reaction equotient, Q, for each of the following reactions. 

a.  


b. 

3O2(g) ⇔ 2O3(g)

4NH3(g) + 7O2(g) ⇔ 4NO2(g) + 6H2O(g)

https://dl.doubtnut.com/l/_VkXj0xgPs6UY
https://dl.doubtnut.com/l/_hFqrC6HZbvsN
https://dl.doubtnut.com/l/_pmQHOLVXHdnD
https://dl.doubtnut.com/l/_CMyhU4voKBBP


Watch Video Solution

7. Write reaction equotient, Q, for each of the following reactions. 

a.  


b. 

Watch Video Solution

3O2(g) ⇔ 2O3(g)

4NH3(g) + 7O2(g) ⇔ 4NO2(g) + 6H2O(g)

8. Define equilbrium constant.

Watch Video Solution

9. The equilibrium constant expression for a gas reaction is

 


Write the balanced chemical equation corresponding to this expression.

Watch Video Solution

Kc =
[NH3]4[O2]5

[NO]4[H2O]6

https://dl.doubtnut.com/l/_CMyhU4voKBBP
https://dl.doubtnut.com/l/_xJlfFjDpyWXE
https://dl.doubtnut.com/l/_HonX6nvrWUuU
https://dl.doubtnut.com/l/_YTe8gYsYpaco
https://dl.doubtnut.com/l/_kt3nW7Q0aqMo


10. Write the relation between  and 

Watch Video Solution

Kp Kc

11. Under what conditions for a reaction  and  are numerically

equal?

Watch Video Solution

Kp Kc

12. Give two chemcial equilibrium reactions for which 

Watch Video Solution

Kp = Kc

13. Give two chemical equilibrium reactions for which .

Watch Video Solution

Kp > Kc

https://dl.doubtnut.com/l/_kt3nW7Q0aqMo
https://dl.doubtnut.com/l/_5Y5iuUioLuD7
https://dl.doubtnut.com/l/_QCQzbmd4UC5X
https://dl.doubtnut.com/l/_TI8KEIoxcENU


14. Give two chemical equilibrium reactions for which .

Watch Video Solution

Kp < Kc

15. Write the equations for the conversion of d to  for each of the

following reaction.

Watch Video Solution

Kc Kp

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

16. Write the equations for the conversion of d to  for each of the

following reaction.

Watch Video Solution

Kc Kp

C3H8(g) + 5O2(g) ⇔ 3CO2(g) + 4H2O(g)

17. What are the factors which influence the chemical equilibrium?

https://dl.doubtnut.com/l/_d9OBrmJkuUa0
https://dl.doubtnut.com/l/_CIqf2XOjKnu5
https://dl.doubtnut.com/l/_VTQ7P4iewywl
https://dl.doubtnut.com/l/_n4rFPanFSR1q


Watch Video Solution

18. What is the effect of pressure on gaseous chemical equilibrium?

Watch Video Solution

19. What is the effect of increase in concentration of reactants of a

chemical reaction at equilibrium?

Watch Video Solution

20. Can catalyst disturb the state of equilibrium?

Watch Video Solution

21. On which factor, the equilibrium constant value changer?

Watch Video Solution

https://dl.doubtnut.com/l/_n4rFPanFSR1q
https://dl.doubtnut.com/l/_QfxsePdgb9Ul
https://dl.doubtnut.com/l/_lBNNGVK7shTT
https://dl.doubtnut.com/l/_ZGrBeCRHubTB
https://dl.doubtnut.com/l/_QCT5htKhNXGC


22. The equilibrium constants of a reaction at  and aet  are 

 and  respectively. Is the reaction exothermic or

endothermic?

Watch Video Solution

27∘C 127∘C

1.6 × 10− 3 7.6 × 10− 2

23. What is the effect of temperature on a system at equilibrium?

Watch Video Solution

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

if temperature is raised?

Watch Video Solution

25. What kind of equilibrium constant can be calculated from  value

for a reaction involving only gases?

ΔG∘

https://dl.doubtnut.com/l/_QCT5htKhNXGC
https://dl.doubtnut.com/l/_VbFWnM7Nz8G9
https://dl.doubtnut.com/l/_BsWgj3j1FUtL
https://dl.doubtnut.com/l/_in8PCYalfrrt
https://dl.doubtnut.com/l/_ep20HCCUXmKS


Watch Video Solution

26. What is a Bronsted base? Give one example.

Watch Video Solution

27. What is Lewis acid? Give one example.

Watch Video Solution

28. What is meant by ionic product of water?

Watch Video Solution

29. What is the value of  ? What are its units?

Watch Video Solution

Kw

https://dl.doubtnut.com/l/_ep20HCCUXmKS
https://dl.doubtnut.com/l/_yJ2jNatOuKYp
https://dl.doubtnut.com/l/_M47yzUt3AEgl
https://dl.doubtnut.com/l/_papwsnx3fhOe
https://dl.doubtnut.com/l/_97kZfxlk9O2L
https://dl.doubtnut.com/l/_555ubxMO1KjW


30. What is the effect of temperature on ionic product of water?

Watch Video Solution

31.  


The ionic product of water is  at  and  at 

 


is the above process endothermic or exothermic?

Watch Video Solution

H2O + H2O ⇔ H3O
+ + OH −

1 × 10− 14 25∘C 3.0 × 10− 14

40∘C

32. All Bronsted bases are Lewis bases? Explain.

Watch Video Solution

33. All Lewis acids are not Bronsted acids. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_555ubxMO1KjW
https://dl.doubtnut.com/l/_y4wYbX5D9nWc
https://dl.doubtnut.com/l/_GtDior2mDp0x
https://dl.doubtnut.com/l/_NzBuFyOoW1IE


34. What is degree of ionisation?

Watch Video Solution

35. What is the measure of strength of an acid and base?

Watch Video Solution

36. Give two examples of salts whose aqueous solutions are basic.

Watch Video Solution

37. Give two examples of salts whose aqueous salts are acidic.

Watch Video Solution

https://dl.doubtnut.com/l/_NzBuFyOoW1IE
https://dl.doubtnut.com/l/_wE2iZYouVenv
https://dl.doubtnut.com/l/_K9TUpknLu2Kh
https://dl.doubtnut.com/l/_jfpPYCNtxggA
https://dl.doubtnut.com/l/_QWMS3vyVVj8r


Short Answer Questions

38. What equation is used calculating the pH of an acid buffer?

Watch Video Solution

39. Phosphoric acid  have three ionization constants 

and . Among these ionization constants which has a lower value ?

Give reason for it.

Watch Video Solution

(H3PO4) Ka1, Ka2

Ka3

40. Ice melts slowly at high altitudes. Explain Why?

Watch Video Solution

https://dl.doubtnut.com/l/_4F8ZmjY5bsOy
https://dl.doubtnut.com/l/_KsOkVVQehhiM
https://dl.doubtnut.com/l/_gdTGSotA2VQf


1. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

2. Write expression for the equilibrium constant, , for each of the

following reactions: 

(i)  


(ii)  


(iii) 

(iv) 

Watch Video Solution

Kc

2NOCl ( g ) ↔ 2NO ( g ) + Cl2 ( g )

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

CH3COOC2H5 ( ag ) + H2O(I) ⇔ CH3COOH ( aq ) + C2H5OH ( aq )

Fe+ 3
( aq )

+ 3OH −
( aq )

⇔ Fe(OH)3 (S )
+

https://dl.doubtnut.com/l/_E9qswMfKdbTt
https://dl.doubtnut.com/l/_2evJfU0bqyrO


3. Write expression for the equilibrium constant, Kc for each of the

following reactions. 

Watch Video Solution

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

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

following reactions. 

Watch Video Solution

Fe+ 3
( aq )

+ + 3OH −
( aq )

⇔ Fe(OH)3 ( s )

5. Derive the relation between  and  for the equilibrium reaction. 


Watch Video Solution

Kp Kc

N2(g) + 3H2(g) ⇔ 2NH3(g)

https://dl.doubtnut.com/l/_orNXlkYh966C
https://dl.doubtnut.com/l/_0e0FFyskujyk
https://dl.doubtnut.com/l/_MeJSANjhfOXl


6. Define equilibrium constant. Write the equilibrium constant expression

for the reaction of 

 


and its reverse reaction. How are the two equilibrium constants related?

Watch Video Solution

H2(g) + I2(g) ⇔ 2HI(g)

7. How does the values of equilibrium constant predict the extent of

reaction?

Watch Video Solution

8. State law of chemical equilibrium? What is  for the following

equilibrium when the 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)

https://dl.doubtnut.com/l/_petDZ3M5neFk
https://dl.doubtnut.com/l/_yucVUf6Ns8rS
https://dl.doubtnut.com/l/_k49fmGmxsVag


9. Why sealed soda water bottle on opening shows the evolution of gas

with effervescence?

Watch Video Solution

10. Explain the significance of : a very large value of 

Watch Video Solution

K

11. Explain the significance of : a very small value of 

Watch Video Solution

K

12. Explain the significance of : a value of  of about 1.0

Watch Video Solution

K

https://dl.doubtnut.com/l/_FVX7P5vgbraM
https://dl.doubtnut.com/l/_CVTfVpy3ycmw
https://dl.doubtnut.com/l/_LhJ8yFFUXnHP
https://dl.doubtnut.com/l/_hfADnvW45viM


13. Why is it useful to compare Q with ? 


What is the situation when 

a.  b.  c. ?

Watch Video Solution

K

Q = K Q < K Q > K

14. Why is it useful to compare Q with ? 


What is the situation when 

a.  b.  c. ?

Watch Video Solution

K

Q = K Q < K Q > K

15. Why is it useful to compare Q with ? 


What is the situation when 

a.  b.  c. ?

Watch Video Solution

K

Q = K Q < K Q > K

https://dl.doubtnut.com/l/_uk9HzV5pJAc6
https://dl.doubtnut.com/l/_bRt9Q4RfDiVh
https://dl.doubtnut.com/l/_t5WcnfVv7mAu
https://dl.doubtnut.com/l/_DSSvR31o70aJ


16. For the reaction 

 What will happen in a mixture

originally containing , 


 and ?

Watch Video Solution

Cl2(g) + F2(g) ⇔ ClF (g), Kc = 19.9

[Cl2] = 0.04molL−

[F2] = 0.2molL− 1 [ClF ] = 7.3molL−

17. Predict which of the following reactionn will have appreciable

concentration of reactants and products: 

Watch Video Solution

Cl2(g) ⇔ 2Cl(g), Kc = 5 × 10− 39

18. Predict which of the following reactionn will have appreciable

concentration of reactants and products: 

Watch Video Solution

Cl2(g) + 2NO(g) ⇔ 2BNOCl(g), Kc = 3.7 × 108

https://dl.doubtnut.com/l/_DSSvR31o70aJ
https://dl.doubtnut.com/l/_XUTNxGT7wuJS
https://dl.doubtnut.com/l/_c3ZWjXcWrEvN
https://dl.doubtnut.com/l/_gFr3BgkpCgkt


19. Predict which of the following reactionn will have appreciable

concentration of reactants and products: 

Watch Video Solution

Cl2(g) + 2NO2(g) ⇔ 2NO2Cl(g), Kc = 1.8

20. How to recognise the conditions under which changes in pressure

would effect system in equilibrium.

Watch Video Solution

21. What property of a reaction can be used to predict the effect of a

change in temperature on the magnitude of an equilibrium constant?

Watch Video Solution

https://dl.doubtnut.com/l/_gFr3BgkpCgkt
https://dl.doubtnut.com/l/_6Iszx0VVyGUT
https://dl.doubtnut.com/l/_svXyaiJu7PQq


22. Does the number of moles of reaction products increase, decrease, or

remains same when each of the following equilibrium is subjected to a

decrease in pressure by increasing the volume? 

Watch Video Solution

PCl5(g) ⇔ PCl3(g) + Cl2(g)

23. Does the number of moles of reaction products increase, decrease, or

remains same when each of the following equilibrium is subjected to a

decrease in pressure by increasing the volume? 

Watch Video Solution

Cao(s) + CO( _ 2)(g) ⇔ CaCO3(s)

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

pressure? Also mention whether chasnge will cause the reaction to go

into forward or backward direction. 

(i)  
COCl2(g) ⇔ CO(g) + Cl2(g)

https://dl.doubtnut.com/l/_k0JMhu7aXHu8
https://dl.doubtnut.com/l/_ZUonLlZSe1If
https://dl.doubtnut.com/l/_5XgaP7Pj7rcN


(ii)  


(iii)  


(iv) 

Watch Video Solution

CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

CO2(g) + C(s) ⇔ 2CO(g)

4NH3 + (g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

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

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

into forward or backward direction. 

 


 


 


 


 


Watch Video Solution

(i)COCl2(g) ⇔ CO(g) + Cl2(g)

(ii)CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

(iii)CO2(g) + C(s) ⇔ 2CO(g)

(iv)2H2(g) + CO(g) ⇔ CH3OH(g)

(v)CaCO3(s) ⇔ CaO(s) + CO2(g)

(vi)4NH3(g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

https://dl.doubtnut.com/l/_5XgaP7Pj7rcN
https://dl.doubtnut.com/l/_6Ir8blyprvNI


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

pressure? Also mention whether chasnge will cause the reaction to go

into forward or backward direction. 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

COCl2(g) ⇔ CO(g) + Cl2(g)

CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

CO2(g) + C(s) ⇔ 2CO(g)

4NH3 + (g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

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

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

into forward or backward direction. 

 


 


 


 


(i)COCl2(g) ⇔ CO(g) + Cl2(g)

(ii)CH4(g) + 2S2(g) ⇔ CS2(g) + 2H2S(g)

(iii)CO2(g) + C(s) ⇔ 2CO(g)

(iv)2H2(g) + CO(g) ⇔ CH3OH(g)

https://dl.doubtnut.com/l/_V7pYNzLVREAo
https://dl.doubtnut.com/l/_CszgbiaHEtRb


 


Watch Video Solution

(v)CaCO3(s) ⇔ CaO(s) + CO2(g)

(vi)4NH3(g) + 5O2(g) ⇔ 4NO(g) + 6H2O(g)

28. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

29. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

https://dl.doubtnut.com/l/_CszgbiaHEtRb
https://dl.doubtnut.com/l/_OW9lzoNnmQFD
https://dl.doubtnut.com/l/_Xi4jdpqoOIgf


(iii)  


(iv) 

Watch Video Solution

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

30. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

31. How will an increase in pressure and affect each of the following

equilibria? An increase in temperature 

(i)  


(ii)  


2NH3(g) ⇔ N2(g) + 3HgΔH = 932kJ

N2(g) + O(2)(g) ⇔ 2NO(g)ΔH = 181kJ

https://dl.doubtnut.com/l/_Xi4jdpqoOIgf
https://dl.doubtnut.com/l/_vvfUePqiTPKx
https://dl.doubtnut.com/l/_NX03jJ8W7hpS


(iii)  


(iv) 

Watch Video Solution

2O3(g) ⇔ 3O2(g)ΔH = − 285kJ

CaO(s) + CO2(g) ⇔ CaCO3(s)ΔH = − 176kJ

32. The dissociatiion of HI is independent of pressure, while the

dissociation of  depends upon the pressure applied explain.

Watch Video Solution

PCl3

33. Explain the term: Electrolyle

Watch Video Solution

34. Explain the term: Non-electrolyte

Watch Video Solution

https://dl.doubtnut.com/l/_NX03jJ8W7hpS
https://dl.doubtnut.com/l/_ZPJlMsBWOZjS
https://dl.doubtnut.com/l/_dCqNIp7nDhrT
https://dl.doubtnut.com/l/_1pGQA32pjoFO


35. Explain the term: Strong and weak electrolytes

Watch Video Solution

36. Explain the term: Ionic equilibrium

Watch Video Solution

37. Explain the terms: extent of ionization and on what factors it depends

Watch Video Solution

38. Explain the Arrhenius concept of acids and bases.

Watch Video Solution

39. What is a conjugate acid base pair? Illustration with examples.

https://dl.doubtnut.com/l/_iJin9hRrNd3P
https://dl.doubtnut.com/l/_xNPjDZOvlICh
https://dl.doubtnut.com/l/_zl1OOOA4BuUx
https://dl.doubtnut.com/l/_pPIbqVvnSv87
https://dl.doubtnut.com/l/_SvSIZfP56WqM


Watch Video Solution

40. Acetic acid is a weak acid. List in order of descending concentration all

of the ionic and molecular species present in 1M aqueous solution of

acetic acid.

Watch Video Solution

41. Show by suitable equations that each of the following species can act

as a Bronsted base: 

Watch Video Solution

H2O

42. Show by suitable equations that each of the following species can act

as a Bronsted base: 

Watch Video Solution

OH −

https://dl.doubtnut.com/l/_SvSIZfP56WqM
https://dl.doubtnut.com/l/_HkFEzwTBdQ1K
https://dl.doubtnut.com/l/_crwL7OjFnKPp
https://dl.doubtnut.com/l/_QewdVL663BKy
https://dl.doubtnut.com/l/_d6JF2z8IZOkm


43. Show by suitable equations that each of the following species can act

as a Bronsted base: 

Watch Video Solution

C2H5OH

44. Show by suitable equations that each of the following species can act

as a Bronsted base: 

Watch Video Solution

HPO
− 2
4

45. The species  and  can act both as

Bronsted acids and base. Give the corresponding conjugate acid and base

for each of them.

Watch Video Solution

H2O, HCO−
3 , HSO

−
4 NH3

46. Write equation that showss  acting both as an acid and as a

base.

H2PO
−
4

https://dl.doubtnut.com/l/_d6JF2z8IZOkm
https://dl.doubtnut.com/l/_yjDnxxQ3m8xp
https://dl.doubtnut.com/l/_Tvbm7NxNCh1N
https://dl.doubtnut.com/l/_tLGZ7qhU3bmD


Watch Video Solution

47. Write the conjugate acid and conjugate base of each of the following: 

.

Watch Video Solution

H2O

48. Identity and label the Bronsted acid and its conjugate base,te

Bronsted base and its conjugate acid in each of the following equations. 

Watch Video Solution

H2SO4 + Cl− 1 → HCl + HSO
−
4

49. Classify the species  and  into Lewis acids and

Lewis bases and justify your answer?

Watch Video Solution

AlCl3, NY3, Mg+ 2 H2O

https://dl.doubtnut.com/l/_tLGZ7qhU3bmD
https://dl.doubtnut.com/l/_n3DHvSnIb6SO
https://dl.doubtnut.com/l/_TMpHd6PfViQH
https://dl.doubtnut.com/l/_PXdYQGG7oPKr
https://dl.doubtnut.com/l/_uIotSCFgEjEi


50. What are the strengths of conjuate bases of a strong acid and a weak

acid?

Watch Video Solution

51. What are the strengths of conjuate acids of a strong base and weak

base?

Watch Video Solution

52. Define ionic product of water. What is the value at room temperature?

Watch Video Solution

53. Define pH. pH cannot be calculated directly from the molar

concentration of a weak acid or weak base. Why? Derive an equation for

the pH of a weak acid.

Watch Video Solution

https://dl.doubtnut.com/l/_uIotSCFgEjEi
https://dl.doubtnut.com/l/_ryYFScVfxJiF
https://dl.doubtnut.com/l/_EQliGEZQFw2s
https://dl.doubtnut.com/l/_GlRz6Pu3A4ou


Watch Video Solution

54. Write equations to show the step wise ionization of the polyprotic

acids  and .

Watch Video Solution

H2SO4 H3PO4

55. Explain how acid strength changes among 

i. the hydrides of the group elements and 

(ii) the hydrides in the same row of the periodic.

Watch Video Solution

56. Explain how acid strength changes among 

i. the hydrides of the group elements and 

(ii) the hydrides in the same row of the periodic.

Watch Video Solution

https://dl.doubtnut.com/l/_GlRz6Pu3A4ou
https://dl.doubtnut.com/l/_jpLocAwx2aUb
https://dl.doubtnut.com/l/_1ScWukK7X34p
https://dl.doubtnut.com/l/_hicAPfRWS2q4
https://dl.doubtnut.com/l/_TItkm5dnHhrP


57. Justifyi the statement that water behaves like an acid an also like base

on the basis of protonic concept.

Watch Video Solution

58. What is common ion effect? Illustrate.

Watch Video Solution

59. Define solubility product. Write solubility product expressiions for the

following: 

Watch Video Solution

Ag2Cr2O7

60. Define solubility product. Write solubility product expressions for the

following: 

Zr3(PO4)4

https://dl.doubtnut.com/l/_TItkm5dnHhrP
https://dl.doubtnut.com/l/_FQlHk4LAffBO
https://dl.doubtnut.com/l/_Ogp1lqIoQo8J
https://dl.doubtnut.com/l/_c77YX9oMRehS


Watch Video Solution

61. Give the classification of salts. What types of salts undergo hydrolysis?

Watch Video Solution

62. What must be true of value of  for a reaction if 


Watch Video Solution

ΔG∘

K > 1

63. What must be true of value of  for a reaction if 


Watch Video Solution

ΔG∘

K = 1

https://dl.doubtnut.com/l/_c77YX9oMRehS
https://dl.doubtnut.com/l/_DotyjXCU0dsV
https://dl.doubtnut.com/l/_norWxSzZd5Bc
https://dl.doubtnut.com/l/_lpI4RWVYbLbn


64. What must be true of value of  for a reaction if 


Watch Video Solution

ΔG∘

K = 1

65. Aqueous solution of  is acidic. Explain.

Watch Video Solution

NH4Cl

66. Aqueous solution of  is basic. Explain

Watch Video Solution

CH3COONa

67. Give reason that acetic acid is less acidic in sodium acetate solution

than in sodium chloride solution.

Watch Video Solution

https://dl.doubtnut.com/l/_LfA4lwEAzuxw
https://dl.doubtnut.com/l/_3tAjxt94nn3V
https://dl.doubtnut.com/l/_UJfi6g2dm13Z
https://dl.doubtnut.com/l/_kxOhhtt3u7Q6
https://dl.doubtnut.com/l/_zRXzc6eq99AB


Long Answer Questions

68.  is less soluble in  solution than in pure water. Explain.

Watch Video Solution

AgCl AgNO3

69. Predict whether the following reaction will proceed from left to the

right to any measurable extent: 

Watch Video Solution

CH3COOH(aq) + Cl− (aq) →

70. Aqueous solution of  contains 

and  in varying concentrations. Which of these species can act only

as a base? Which can act only as an acid? Which can act both as an acid

and as a base?

Watch Video Solution

H2S H2S, HS − , S2 − , H3O
+ , OH −

H2O

https://dl.doubtnut.com/l/_zRXzc6eq99AB
https://dl.doubtnut.com/l/_CflMJBIGLVJm
https://dl.doubtnut.com/l/_6qlTwZANjJXZ


1. What are equilibrium processes? Explain equilibrium in Physical and

Chemical processes with examples.

Watch Video Solution

2. What is meant by dynamic equilibrium? 

Explain with suiitable examples.

Watch Video Solution

3. Give the general characteristics of equilibrium involving physical

processes.

Watch Video Solution

4. What are the important features of equilibrium constant? Discuss any

two applications of equilibrium constant.

https://dl.doubtnut.com/l/_oGAMrYI3ZG2h
https://dl.doubtnut.com/l/_dRdDTh3p4wZv
https://dl.doubtnut.com/l/_5hmzwTYWVt4r
https://dl.doubtnut.com/l/_F0dvOjXHkPg3


Watch Video Solution

5. What is Le Chatelier's principle? Discuss breifly the factors which can

influcence the equilibrium.

Watch Video Solution

6. Discuss the application of LE Chatellier's principle for the industrial

synthesis of Ammonia and sulphur trioxide.

Watch Video Solution

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

stream as per the following endothermic reaction. 

 


a. Write an expression for  for the above reaction. 


b. How will the values o  and composition of equilibrium mixture be

affected by 

CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g)

Kp

Kp

https://dl.doubtnut.com/l/_F0dvOjXHkPg3
https://dl.doubtnut.com/l/_fC0D8bDWLHpQ
https://dl.doubtnut.com/l/_KPwnqgchxZ1X
https://dl.doubtnut.com/l/_dLnYJZOOOPdl


(i) increasxing the pressure (ii) increasing the temperature (iii) using a

catalyst?

Watch Video Solution

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

stream as per the following endothermic reaction. 

 


a. Write an expression for  for the above reaction. 


b. How will the values o  and composition of equilibrium mixture be

affected by 

(i) increasxing the pressure (ii) increasing the temperature (iii) using a

catalyst?

Watch Video Solution

CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g)

Kp

Kp

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

stream as per the following endothermic reaction. 

 
CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g)

https://dl.doubtnut.com/l/_dLnYJZOOOPdl
https://dl.doubtnut.com/l/_UWHhEdzQLhPP
https://dl.doubtnut.com/l/_xRp7Emff8o17


a. Write an expression for  for the above reaction. 


b. How will the values o  and composition of equilibrium mixture be

affected by 

(i) increasxing the pressure (ii) increasing the temperature (iii) using a

catalyst?

Watch Video Solution

Kp

Kp

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

stream as per the following endothermic reaction. 

 


a. Write an expression for  for the above reaction. 


b. How will the values o  and composition of equilibrium mixture be

affected by 

(i) increasxing the pressure (ii) increasing the temperature (iii) using a

catalyst?

Watch Video Solution

CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g)

Kp

Kp

https://dl.doubtnut.com/l/_xRp7Emff8o17
https://dl.doubtnut.com/l/_7TXRFQfoxAKD
https://dl.doubtnut.com/l/_GM8VXPOWkyfq


11. Describe the effect of: 

a. addition of  


b. addition of  


c. removal of CO 

d. removal of  on the equilibrium of the reaction. 


Watch Video Solution

H2

CH3OH

CH3OH

2H2(g) + CO(g) ⇔ CH3OH(g)

12. Decribe the effect of : 

addition of  on the equilibrium of the reaction 


Watch Video Solution

CH3OH

2H2(g) + CO(g) ⇔ CH3OH(g)

13. Decribe the effect of : 

removal of CO on the equilibrium of the reaction 

W t h Vid S l ti

2H2(g) + CO(g) ⇔ CH3OH(g)

https://dl.doubtnut.com/l/_GM8VXPOWkyfq
https://dl.doubtnut.com/l/_alZpTSDzAueY
https://dl.doubtnut.com/l/_Zp0JzKvBwY6m


Watch Video Solution

14. Describe the effect of: 

a. addition of  


b. addition of  


c. removal of CO 

d. removal of  on the equilibrium of the reaction. 


Watch Video Solution

H2

CH3OH

CH3OH

2H2(g) + CO(g) ⇔ CH3OH(g)

15. At 473K, equilibrium constant  for the decompositioni of

phosphorus pentachloride,  is . If the decomposition is

depicted as: 

 


a. Write an expression of  for the reaction. 


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

temperature? 

c. What would be effect on  if 


KC

PCl5 8.3 × 10− 3

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

Kc

Kc

Kc

https://dl.doubtnut.com/l/_Zp0JzKvBwY6m
https://dl.doubtnut.com/l/_aWUePKYVpu3n
https://dl.doubtnut.com/l/_5sMzhXv3Jh9l


(i) more  is added (ii) pressure is increased (iii) the temperature in

increased.

Watch Video Solution

PCl5

16. At 473K, equilibrium constant  for the decompositioni of

phosphorus pentachloride,  is . If the decomposition is

depicted as: 

 


a. Write an expression of  for the reaction. 


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

temperature? 

c. What would be effect on  if 


(i) more  is added (ii) pressure is increased (iii) the temperature in

increased.

Watch Video Solution

KC

PCl5 8.3 × 10− 3

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

Kc

Kc

Kc

PCl5

https://dl.doubtnut.com/l/_5sMzhXv3Jh9l
https://dl.doubtnut.com/l/_1qyBxk5zL5lZ


17. At 473K, equilibrium constant  for the decompositioni of

phosphorus pentachloride,  is . If the decomposition is

depicted as: 

 


a. Write an expression of  for the reaction. 


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

temperature? 

c. What would be effect on  if 


(i) more  is added (ii) pressure is increased (iii) the temperature in

increased.

Watch Video Solution

KC

PCl5 8.3 × 10− 3

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

Kc

Kc

Kc

PCl5

18. At 473K, equilibrium constant  for the decompositioni of

phosphorus pentachloride,  is . If the decomposition is

depicted as: 

 


a. Write an expression of  for the reaction. 


KC

PCl5 8.3 × 10− 3

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

Kc

https://dl.doubtnut.com/l/_bA712KEvuhYQ
https://dl.doubtnut.com/l/_O2Q9hklQNFYS


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

temperature? 

c. What would be effect on  if 


(i) more  is added (ii) pressure is increased (iii) the temperature in

increased.

Watch Video Solution

Kc

Kc

PCl5

19. At 473K, equilibrium constant  for the decompositioni of

phosphorus pentachloride,  is . If the decomposition is

depicted as: 

 


a. Write an expression of  for the reaction. 


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

temperature? 

c. What would be effect on  if 


(i) more  is added (ii) pressure is increased (iii) the temperature in

increased.

Watch Video Solution

KC

PCl5 8.3 × 10− 3

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

Kc

Kc

Kc

PCl5

https://dl.doubtnut.com/l/_O2Q9hklQNFYS
https://dl.doubtnut.com/l/_f3KJsrYDyeZz


20. Explain the concept of Bronsted acids and Bronsted bases. Illustrate

the answer with suitable examples.

Watch Video Solution

21. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

Watch Video Solution

OH − F − H + BCl3

22. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

W t h Vid S l ti

OH − F − H + BCl3

https://dl.doubtnut.com/l/_f3KJsrYDyeZz
https://dl.doubtnut.com/l/_6JHEhhPqslwT
https://dl.doubtnut.com/l/_M0HSc4wYywxJ
https://dl.doubtnut.com/l/_iIiknOHf6ud2


Watch Video Solution

23. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

Watch Video Solution

OH − F − H + BCl3

24. Explain Lewis acid base theory with suitable example. Classify the

following species into Lewis acids and Lewis bases and show how these

act as Lewis acid/base. 

a.  b.  c.  d. 

Watch Video Solution

OH − F − H + BCl3

25. What is degree of ionization is respect of weak acids and weak bases?

Derive the relationship between degree of ionization ( ) and ionizationα

https://dl.doubtnut.com/l/_iIiknOHf6ud2
https://dl.doubtnut.com/l/_HaL4jiIk9UQY
https://dl.doubtnut.com/l/_TM0pcJyU5npL
https://dl.doubtnut.com/l/_22roLv8xDo1P


constant  for thke weak acid HX.

Watch Video Solution

(Ka)

26. Define pH. What is buffer solution? Derive Henderson-Hasselbalch

equation for calculating the pH of an acid buffer solution.

Watch Video Solution

27. Explain the term Hydrolysis of salts with examples. Discuss the pH of

the following types of salt solutions. 

(i) Salts of weak acid and strong base. 

(ii) Salts of strong acid and weak base.

Watch Video Solution

28. Explain the term Hydrolysis of salts with examples. Discuss the pH of

the following types of salt solutions. 

https://dl.doubtnut.com/l/_22roLv8xDo1P
https://dl.doubtnut.com/l/_gNnuUTHHF6NV
https://dl.doubtnut.com/l/_20WP6gMu93PQ
https://dl.doubtnut.com/l/_25lCeBtbwT8W


(i) Salts of weak acid and strong base. 

(ii) Salts of strong acid and weak base.

Watch Video Solution

29. What is solubilityy product? Explain the common ion effect on

solubility of ionic salts.

Watch Video Solution

30. Write notes on 

(i) Common ion effect 

(ii) The relation between  and solubility (S) of a sparingly soluble salt 

.

Watch Video Solution

Ksp

BaSO4

https://dl.doubtnut.com/l/_25lCeBtbwT8W
https://dl.doubtnut.com/l/_OxBhWKQUps4w
https://dl.doubtnut.com/l/_Awp1rgyAnysO


31. Write notes on 

(i) Common ion effect 

(ii) The relation between  and solubility (S) of a sparingly soluble salt 

.

Watch Video Solution

Ksp

BaSO4

https://dl.doubtnut.com/l/_vOwHzk4XMZBZ

