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CHAPTER 07
EQUILIBRIUM
Very Short Answer Type Questions
01.
A liquid is in equilibrium with its vapour in a sealed container at a fixed temperature. The volume of the container is suddenly increased.


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


(b) How do rates of evaporation and condensation change initially?


(c) What happens when equilibrium is restored finally and what will be the final vapour pressure?

02. What is Kc for the following equilibrium when the equilibrium concentration of each substance is 
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03. At a certain temperature and total pressure of 105Pa, iodine vapour contains 40% by 
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 for the equilibrium.


04.
Write the expression for the equilibrium constant, Kc for each of the following reaction.
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05.
What is meant by the conjugate acid-base pair? Find the conjugate acid/base for the following species:   [image: image5.png]HNO,, CN™, HCIO,, F~, OH", CO¥and S*




06.
For the following equilibrium, Kc = 6.3 x 1014 at 1000 K,
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Both the forward and reverse reactions in the equilibrium are elementary bimolecular reactions. What is Kc, for the reverse reaction?

07.
Explain why pure liquids and solids can be ignored while writing the equilibrium constant expression?

08.
Which of the followings are Lewis acids? H2O, BF3, H+ and NH4+.

09.
What will be the conjugate bases for the Bronsted acids: HF, H2SO4 and HCO-3?

10.
At 450 K, Kp = 2.0 x 1010/bar for the given reaction at equilibrium.
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Short answer type questions:-
11.
A sample of HI(g) is placed in flask at a pressure of 0.2 atm. At equilibrium the partial pressure of HI(g) of 0.04 atm. What is Kp for the given equilibrium?
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12.
Write the conjugate acid for the followinjg Bronsted bases:. 
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13.
The equilibrium constant expression for a gas reaction is
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[image: image11.png]14. The species: H,0, HCO;, HSO; and NH; canactboth as Bronsted acids and bases. For each can
give the corresponding conjugate acid and base.

15. Classify the following species into Lewis acids and Lewis bases and show how these act as Lewis
acid/base: (a) OH™ (b) F~ (¢)H~ (d)BCI,

16. Predictifthe solutions of the following salts are neutral, acidic or basic: NaCl, KBr, NaCN, NH,NO,,
NaNO, and KF.

17. Does the number of moles of reaction products increase, decrease or remain same when each of
the following equilibria is subjected to a decrease in pressure by increasing the volume?
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[image: image13.png]18. Which of the following reactions will get affected by increasing the pressure? Also, mention whether
change wil cause the reaction to go into forward or backward direction.
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[image: image15.png]19. Dihydrogen gas is obtained from natural gas by partial oxidation with steam as per following

endothermic reaction:
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[image: image17.png](a) Write as expression for K_ for the above reaction.
(b) How will the values of !g and composition of equilibrium mixture be affected by
(i) increasing the pressure (ii) increasing the temperature using a catalyst?
20. Describe the effect of:
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21. Find out the value of K_ for each of the following equilibria from the value of Kv :
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[image: image21.png]22. Reaction between N, and O, takes place as follows:

2N (@ * 0@ === 2N0(2 i 2 mixture of
0.482 mol N, and 0.933 mol of O, is placed ina 10 L reaction vessel and allowed toform N,O ata
temperature for which K_= 2.0 x 107, determine the composition of equilibrium mixture.



      
[image: image22.png]23. Nitric oxide reacts with Br, and gives nitrosyl bromide as per reaction given below:
2NO(g) + Bry(g) === 2NOBr(g)
When 0.087 mol of NO and 0.0437 mol of Br, are mixed in a

closed container at constant temperature, 0.0518 mol of NOBris obtained at equilibrium. Calculate
equilibrium amount of NO and Br,.




[image: image23.png]24. Amixture of 1.57 mol of N, 1.92 mol of H, and 8.13 mol of NH, is introduced into a 20 L reaction
vessel at 500 K. At this temperature, the equilibrium constant, K_ for the reaction

Ny(g) + 3H,(g) === 2NH;(2) is 1.7x 107 .Isthe reaction mixture at equilibrium ? If not

What is the direction of the net reaction?




[image: image24.png]25. One mole of H,0 and one mole of CO are takenin 10 Lvessel and heated to 725 K. At equilibrium
40% of water (by mass) reacts with CO according to the equation.

MO+ 0@ ==== H,(g + CD,(g) Cakulate the equiibrium constantfor the reaction




[image: image25.png]26. Asample of pure PCI, was introduced into an evacuated vessel at 473 K. After equilibrium was
attained, concentration of PCI, was foundto be 0.5 x 10 mol L. If value of K is 8.3 x 10, what are

the concentrations of PCI, and Cl, at equilibrium?

POy(g) + Cy(g) === PCs(e)





27.
The concentration of hydrogen ion in a sample of soft drink is 3.8 x 10-3 M. What is its pH?
28.The degree of ionization of a 0.1 M bromoacetic acid solution is 0.132. Calculate the pH of the solution and the pKa of bromoacetic acid.

29.
The concentration of sulphide ion in 0.1 M HCl solution saturated with hydrogen sulphide is 1.0 x 10-19M. If 10 mL of this is added to 5 mL of 0.04 M solution of the following: FeSO4, MnCl2 and CdCl2. in which of these solutions precipitation will take place?

30.If 0.561g of KOH is dissolved in water to give 200ml of solution at 298K,calculate the concentrations of K, H, and OH ions ? What is its pH ?
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