Chemical Equilibrium Past Paper Questions

Multiple Choice
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Substance X is distributed between equal
volumes of two immiscible liquids as shown in
the diagram. The number of dots represents
the relative distribution of X in the two liquids
at equilibrium.

hesane —

X(aq) = X(hexane)

The value of the equilibrium constant for this
system is

3

046
B 050
c 200
D 217,




image7.png
Which of the following decreases when an
aqueous solution of ethanoic acid is diluted?

A pH
B pKa
c w1
D The degree of dissociation
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Todide ions are oxidised by acidified nitrite
ions according to the equation

INO, + 21"+ 4H' 5 2NO + I, + 2H,0

Addition of sodium ethanoate to the reaction
‘mixture slows down the formation of iodine.

The maost likely explanation for this effect is
that ethanoate ions

A remove iodine

B reduce the concentration of iodide ions

€ react with nitrite ions
D

react with hydrogen fons.
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Which of the following indicators should be
used in the titration of potassium hydroside
solution with ethanoic acid solution?

A Phenolphthalein, pH range 80— 98

B Bromothymol blue, pH range 6:07-6

€ Methyl red, pH range 42— 6:2

D Methyl orange, pH range 31— 44
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HCN(aq) + H,0(8) = H;0"(aq) + CN (aq)
In the above equation HCN(ag) is acting as
an acid

a conjugate acid

abase

a conjugate base.

o0 ® >
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The use of an indicator is not appropriate in titrations involving

o0 ® >

hydrochloric acid solution and methylamine solution
nitric acid solution and potassium hydroxide solution
methanoic acid solution and ammonia solution
propanoic acid solution and sodium hydroxide solution.
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Which of the following can produce a buffer solution when added to aqueous NH,C1?

A Ammonia

B Ethanoic acid

€ Potassium chloride
D Ammonium sulfate
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Which of the following indicators is most suitable to use in a titration of dilute hydrochloric
acid solution with dilute ammonia solution?

A Bromothymol blue
B Phenolphthalein
C Methyl orange

D Phenol red
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The pH of a solution of benzoic acid with concentration 0-01 mol L™ is

11
2:0
31
5.
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An acidic buffer consists of a solution of a weak acid and one of its salts. This can be prepared by

react

g a weak acid with an alkali.

20-0 cm?® of 1:00 mol I"! potassium hydroxide solution was added to 40-0 cm® of 1:00 mol I"! aqueous
ethanoic acid forming a buffer solution.

(a) Calculate the concentration of
(i) K'(aq)
(ii) H*(aq)

in the buffer solution.
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Explain how this solution would resist change in pH if a few more drops of the potassium
hydroxide solution were added.
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Propanoic acid is a weak acid. Sodium propanoate is a salt which can be formed from it. Both
propanoic acid and sodium propanoate can be used as mould inhibitors.

(a) Calculate the pH of 0-10 mol I"! propanoic acid solution.




image18.png
0-20 moles of sodium propanoate are added to 100 cm® of the 0-10 mol I"! solution of propanoic
acid.

Calculate the pH of the buffer solution formed.
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Mandetic acid, 2-hydroxy-2-phenylethanoic acid. fs a component of skin care
products.

o

o

‘mandelic acid

(@) Mandelic acid is a weak acid.
CH,CHOHCOOHEE) + HOD) = CHCHOMC00 (@) + H0'(ea)

‘Wrie the expression for the dissociation constant, K,,for mandelic acid.

(®) A100cm’ sample of skin care product contained 10-0g of mandetic acid.
The K, of mandelic acid s 1-78 » 10°%.

® Calculate the concentration of the mandelic acid, in moll”,
present in the skin care product.

() Using your answer to (b)), calculate the pH of a solution of
‘mandelic acid of this concentration.
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Phosphorus forms different compounds with chlorine.

(2) When heated, phosphorus pentachloride dissociates to form phosphorus
trichloride and chlorine.

Pl = PO o+ CLE AH =+124kJmol”"

In an experiment to determine the equilibrium constant, K, 0-100 mol of
PCl, was placed in a sealed 100 litre flask and heated to 250°C. At
equilibrium 0-0420 mol of PCL, had been formed.

(i) Calculate the equilibrium constant, K, for the reaction at 250°C.
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(b) Zinc ethanoate can also be used to treat Wilson’s disease.
(@) Zinc ethanoate can be prepared from zinc hydroxide and ethanoic
acid.
Name this type of reaction.

(i) Zinc ethanoate is a salt of a weak acid.
State what is meant by a weak acid.
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I in S0cm’ of solvent X

I in S0cm’ of solvent ¥

Todine was added to 50 cm’ of two immiscible
Solvents X and Y as shown. After shaking, the
following equilibrium was established.

LY) 2 LX)
An extra 10em’ of solvent X was added,

the mixture shaken and  equilibrium
re-established.

Which of the following statements is correct?

A The concentration of I in Y increases.
B The concentration of I in Y decreases.
© The cquilibrium constant increases.
D

The equilibrium constant decreases.
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"The reaction.
CO(g) + 3Hy(g) = CHy() + H,0()
has an equilibrium constant of 39 at 950°C,

The equilibrium concentrations of CO(g),
Hi(3) and H,0(2) ar given in the table.

subsiance | copeemiraton/malt’
ol 50107
Ha) 10x107
HLO() +0x 107

What s the equilibrium concentration of
CH(g), in mol I, at 950°C?

A 20x107

B 49x10%
c© six10%
D +9x10”
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The diagram below represents an equilibrium
‘mixture for the reaction

Nyg) + O,(g) = 2NO(g)

& -fgg
"a

What is the value of equilibrium constant?

A ooss
B 050
c 20
D 12
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Phosphoric acid is a weak acid and undergoes
partial dissociation according to the equation.

H,PO, = H,PO, + H'

“The position of equilibrium would be shifted
to the right by the addition of

A

B
c
D

a caralyst
sulfuric acid

sodium hydroxide

sodium dihydrogenphosphate.
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Caffeine can be extracted from  coffee
dissolved in  water using the  solvent
dichloromethane (CH,CI,).

caffeine(aq) = caffeine(CH,C,)

Which of the following, when increased, will
change the value of the equilibrium constant
for this process?

A Temperature

B Mass of coffee

€ Volume of water

D Volume of dichloromethane




