INDIAN SCHOOL AL WADI AL KABIR

CLASS: XI DEPARTMENT: SCIENCE 2025-2026 DATE: 30-01-2026
SUBJECT: CHEMISTRY

WORKSHEET NO: 09 TOPIC: EQUILIBRIUM NOTE: A4 FILE
WITH ANSWERS FORMAT
CLASS & SEC: NAME OF THE STUDENT: ROLL NO:

MULTIPLE CHOICE QUESTIONS :
1. Which of the following factors does NOT affect the equilibrium constant K¢ of a reaction?

a) Temperature
b) Concentration
c) Pressure
d) Catalyst
2. If Qc<Kc, in which direction will the reaction proceed?

a) Forward direction
b) Backward direction
c¢) The system is at equilibrium
d) Cannot be determined

3. What is the relation between Kp and Kc for the reaction: Hx(g)+Ix(g)=2HI(g)?
a) Kp=K«(RT)
b) Kp=K«(RT)*
C) K p:K c
d) Kp=K/RT

4. Which of the following is a buffer solution?

a) NaOH and HCI
b) HNO3 and NH4NO3
¢) NH4Cl and NH4OH
d) NaOH and CH3COONa
5. A mixture of potassium chromate (VI) and sulphuric acid forms the equilibrium shown.

2CrO: (ag) + 2H'(aq) = Cr,07(ag) + HO(l)

yellow orange
What would be the effect on the colour of the solution if sodium hydroxide solution is added?
a) no visible change
b) the mixture becomes colourless
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¢) the mixture becomes more yellow
d) the mixture becomes more orange
6. Acidity of BF; can be explained based on which of the following concepts?
a) Arrhenius concept
b) Bronsted—Lowry concept
¢) Lewis concept
d) Bronsted—Lowry as well as Lewis concept
7. Kc for the reaction: Na(g)+ O2(g) = 2NO(g) is 4.0 x 107 at 400 K. Kp for the above reaction is
a)2.4x10? b)4.0x 10°
¢)4x 10 x (RT)* d) None of these
8. Which one of the following reactions at equilibrium, with all reactants and products in the
gaseous phase, would be unaffected by an increase in pressure?
a) N2 +3H> = 2NH;3 b) 2CO+ O2 = 2CO2
c) 2H>+ 02 =2H20 d)N2+ 02 =2NO
9. The reaction: 30; = 203, AH= 69,000 calories, is aided by :
a) high temperature and low pressure b) high temperature and high pressure
c) low temperature and high pressure d) low temperature and low pressure
10. In which of the following reactions does the equilibrium remain unaffected on the addition of a
small amount of argon at constant volume?
2) H(g)+L(g) = 2HI(g)
b) PCls (g) = PCls (g) + Cl2 (g)
¢) Na(g) +3H2 (g) = 2NHs (g)
d) The equilibrium will remain unaffected in all three cases

Assertion Reason Type

a. Both Assertion and Reason are correct statements, and Reason is the correct explanation of
the Assertion.

b. Both Assertion and Reason are correct statements, but Reason is not the correct
explanation of the Assertion.

c. Assertion is correct, but Reason is a wrong statement.

d. Assertion is wrong, but Reason is a correct statement.

11. Assertion (A): Increasing order of acidity of hydrogen halides is HF <HCI<HBr< HI
Reason (R): While comparing acids formed by the elements belonging to the same group of the
periodic table, the H-A bond strength is a more important factor in determining the acidity of
an acid than the polar nature of the bond.
12. Assertion (A): The ionisation of H2S in water is low in the presence of hydrochloric acid.
Reason (R): Hydrogen sulphide is a weak acid.
CASE STUDY-BASED QUESTIONS :
Ammonia (NHs) is one of the most important industrial chemicals in the world. It is mainly
used for the production of fertilisers, explosives, plastics, and cleaning agents. The industrial
manufacture of ammonia takes place by the Haber Process.
The chemical equation is:
Na2(g)+3H2(g)=2NHs3(g) AH=-92.2 kJ/mol
This reaction is reversible and exothermic. The position of equilibrium is influenced by
temperature, pressure, and concentration according to Le Chatelier’s Principle.
13. What is the effect of increasing pressure on the yield of NH3?
14. How does a temperature rise affect the equilibrium constant (Kc)?
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15. Why is a catalyst used?
VERY SHORT ANSWER TYPE OF QUESTIONS (2M):

16. What is the concentration of H3O" and OH" ions in water at 298K ?

17. For the following equilibrium, K =6.3 x 10'* at 1000 K. NO(g)+O3 —>NOa(g) + O2(g) . Both
the forward and reverse reactions in the equilibrium are elementary bimolecular reactions. What
is K¢ for the reverse reaction?

18. What is the effect of:

(1) addition of H» (ii) addition of CH30H
(iii) removal of CO (iv) removal of CH3;0H

On the equilibrium 2H, (g) + CO(g) <=~ CH,OH(g)

19. Define the common ion effect.
20. What is a Buffer solution? Give an example.
21. Arrange the following in the increasing order of acidic strength:
i) HBr, HCI, HF, HI
ii) H2O, HF, CH4, NH3
SHORT ANSWER TYPE OF QUESTIONS (3M):
22. Calculate the pH of:
a) 0.001 M HC1 b) 1 M HNOs ¢) 0.01M KOH

23. At 473 K, the equilibrium constant K. for the decomposition of phosphorus pentachloride
(PCls) is 8.3 x 1.0'3 . if decomposition proceeds as:

PCl, (3) == PCl,(g) + Cl,(g) ; AH = + 124.0 k] mol ™%,

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

(b) What is the value of K. for the reverse reaction at the same temperature?
(c) What would be the effect on K¢ if

(1) More of PClsis added. (ii) Temperature is increased.

24. Equilibrium constant, Kc, for the reaction at 500 K: N2(g)+3H2(g)=2NH3(g) at 500K is
0.061. At a particular time, the analysis shows that the composition of the reaction mixture is 3
mol/L N2, 2 mol/L Ha, and 5 mol/L NH3. Is the reaction at equilibrium? If not, in which
direction does the reaction tend to proceed to reach equilibrium?

25. What is meant by the conjugate acid-base pair? Find the conjugate acid/base for the following
species:
HNO,, CIN ,HCl1O,4,F ,OH ,C0O2 S

26. PCls, PCl3 and Cl; are at equilibrium at 550K and have concentration

[PCl3] = [Cl2] = 1.6 M and K¢ = 2.0. Calculate [PCls]
PCl_ = PCl, + Cl,

27. The ionisation of hydrochloric acid in water is given below:
HCl(aq) + I—IQO (1) — I—lr;(:l+ (aq) + CI” (aq)

Label two conjugate acid-base pairs in this ionisation.

28. The values of Ksp of two sparingly soluble salts Sr(OH)2 and AuCN, are 4.0 x 10°°
and 1 x 107 respectively. Which salt is more soluble? Explain.
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Answers

o)
=
S

d) Catalyst

a) Forward direction

c) Kp=Kc

¢) NH4Cl and NH4OH

¢) the mixture becomes more yellow

c¢) Lewis concept

b) 4.0 x 10

dN2+02 =2NO

b) high temperature and high pressure

d)The equilibrium will remain unaffected in all three cases

— = (O[O [ J|DN [ | |[W|N

—

a. Both Assertion and Reason are correct statements, and Reason is the correct
explanation of the Assertion.

—_
\S)

b. Both Assertion and Reason are correct statements, but Reason is not the correct
explanation of the Assertion.

[
(98]

High pressure shifts the equilibrium to the right, increasing yield.

._
N

As it is an exothermic reaction, a rise in temperature decreases Kc
and favours the backward reaction.

15

A catalyst does not change the equilibrium position, but helps to attain equilibrium
faster

16

1x 107 mol L!

17

. 1 1
For the reverse reaction K == = 1.59 x 10715

K. 6.3 %10

18

(1) Equilibrium will be shifted in the forward direction.
(i1) Equilibrium will be shifted in the backward direction.
(111) Equilibrium will be shifted in the backward direction.
(iv) Equilibrium will be shifted in the forward direction.

19

A shift in equilibrium on adding a substance that provides more of an ionic species
already present in the dissociation equilibrium.

20

Solutions that resist change in pH upon dilution or with the addition of small
amounts of acid or alkali are called Buffer Solutions.

Eg:- A mixture of acetic acid and sodium acetate, A mixture of ammonium chloride
and ammonium hydroxide, etc.

21

1)HF <HCI < HBr < HI
i1) CH4 <NH3 < H,0 <HF

22

pH = - log [H']
a)3

b) 0

c) 12

23

LPCIs (2)1[C: (=)]

(a) The expression for K_=

[PCIs(2)] .
. . PCl1 ) 1
(b) For reverse reaction (K])) = {PCla{g)]s[(é;lz{g}] = 83 <107 120.48

(c) (1) By adding more of PCls, the value of K¢ will remain constant because there is
no

change in temperature.
(i1) By increasing the temperature, the forward reaction will.be favoured since it is
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endothermic in nature. Therefore, the value of the equilibrium constant will
increase.

24 Nz(g) + 3H2(g‘) = 2NH3(g)
At a particular time, the concentration of Ny is 3.0 molL !, for H,is 2.0 molL ! and for NH; is
0.5 molL .
Now, we know that:
NH;)* 0.5)>
Q. = - = (05) - = 0.0104
[No|[Ha]"  (3.0)(2.0)
It is given that K, = 0.061
since Q. # K. , the reaction is not at equilibrium.
since Q. < K, , the reaction will proceed in the forward direction to reach equilibrium.
25 A conjugate acid-base pair varies from one other by only one proton.
Species Conjugate Acid-Base
HNO, NO;~ (bose)
CN~ HCN (acid)
HCIO, ClO4™ (base)
F~ HF (acid)
OH" H,0 (acid) / 0* (base)
co3 HCO;™ (acid)
S HS™ (acid)
26 | [PCI5] = [PCL][CL]
Ke
=1.6x1.6
2
=128 M
27 lraclds protor:1
HCllag) + H,00) == HO (@ + Cllag
acid base conjugate conjugate
acid basea
| loses proton
28 For Sr(OH), molar solubility, 45> = 4.0 x 1076

S=1x10?
For AuCN, molar solubility, S>=1 x 1078
S=1x10"*

Since molar solubility of Sr(OH) is greater than that of AuCN, Sr(OH): is more
soluble
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