Equilibria — 2022 Nov AS Chemistry 9701

1. Nov/2022/Paper_11/No.13

In which equilibrium reaction is the position of equilibrium moved to the right-hand side by
increasing the temperature and also by decreasing the pressure?

A Hy(g) + COyg) = H,O(g) + CO(g) AH=40kJmol™

B N,Osg) = 2NO4(g) AH = 58kJmol™
C 250,(g) + 0a(g) = 2S01(g) AH =-197 kJ mol™
D 2HI(g) = Hi(g) + Ix(q) AH =-10kJ mol™

2. Nov/2022/Paper_11/No.14 o b !

Ethanol is produced industrially by reacting ethene and steam.

CHila) + H0(g) = cmcﬁ@

K, has a value of 1.8 x 10 and the partial pressures o actants at equilibrium are shown.
reactant al :E sure
Pa
ethene
ste 2.8 x10°

Which row is correct?

an units of K,
equ#lsrip@! k
A . kPa™
B 242 <107 kPa
c 7.47 » 10" kPa™
D 7.47 »x 10" kPa




3. Nov/2022/Paper_12/No.7
Hydrogen peroxide decomposes slowly at 20 °C to form water and oxygen.

2H,0, = 2H,0 + O, equilibrium constant = K.
The reaction is faster when a catalyst is present.
Which statement is correct?

A The catalyst alters the Boltzmann distribution so that the reactant molecules have more
energy.

B The catalyst has no effect on the value of K.
The catalyst increases the value of K..

The catalyst provides a different reaction mechanism with a higher activation energy.

Cl

N

4. Nov/2022/Paper_12/No.8 00

A dimer, Q, is stable when solid b amic equilibrium is set up in solution.

0 (aq) == 2R(aq)

%entration of 0.50 moldm™. When equilibrium has been reached,

A solution of Q has a
[Q(aq)] has fallen to

o 4
The changdgs+ip [Q
value of K, is then ¢

[R(aq)] are plotted against time until equilibrium is reached. The



Which graph and value for K, are correct?
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5. Nov/2022/Paper_12/No.11
The Haber process is carried out with a nitrogen partial pressure of 50kPa, a hydrogen partial
pressure of 150kPa, a temperature of 400 °C and an iron catalyst.

N2(g) + 3Hz(g) == 2NHs(g)

If all other conditions are kept the same, which change will result in a raised activation energy?

A Both the nitrogen and hydrogen partial pressures are changed to 100 kPa.
B Theironis removed.

C The nitrogen partial pressure is increased to 150kPa.

D

The temperature is increased to 500°C.

6. Nov/2022/Paper_22/No.1(c)
(c) NH,"is a Brgnsted—Lowry acid.

(i) Define Brgnsted—-Lowry acid.

Sketch&hQsh and a 2p, orbital on the axes in Fig. 1.1.
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7. Nov/2022/Paper_22/No.2(c)
(c) Inthe gas phase, AICl,(g) exists at equilibrium with Al,Cl.(g) as shown.

equation 1 2AICI,(g) = ALCI.9) AH = -83kJmol™

(i) Complete the dot-and-cross diagram to show the bonding in AL,CI..

S
éo)e .

L/

(ii) State the effect of an increase in temperature on th{ ibrium mixture in equation 1.
Explain your answer.




