Chemical energetics — 2022 June AS Chemistry 9701

1. June/2022/Paper_11/No.9
The equation for an enthalpy change is shown. The enthalpy change is Q.

Q
2C(s) + 3Hy(g) + 3.504(g) > 2C04(g) + 3H0(l)

What is the correct expression to calculate Q?
A 2 AHZ[CO(g)] — 3 x AH?[Ha(g)]

B 3 xAH$[H0(g)] + 2 xAHZ[CO2(g)]

C 2xAHF[COAg)] — 3 xAHT[H2Ag)]

D 3 xAH?[H0()] + 2 xAH%[CO4(g)]

is shown.

2. June/2022/Paper_11/No.10
A reaction pathway diagram for the reaction of aque% ium hydroxide and dilute sulfuric acid
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What is the value of the enthalpy change of neutralisation, AHet?
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3. June/2022/Paper_12/No.9
The standard enthalpy of formation of NO,(g) is +33.2kJmol™".

The standard enthalpy of formation of N,O4(g) is +9.2kJmol™".

What is the standard enthalpy change for the reaction 2NO,(g) — N2O4(g)?

A -57.2kJmol™
B —24.0kJmol™
C +42.4kJmol™
D +75.6kJmol™

4. June/2022/Paper_12/No.10

Separate samples of 25.0 cm® of 0.1 moldm™ NaOH(aq) are added to each of t different acid
solutions, as described. The temperature of each of the solutions was 298K b ixing.

sample acid type of acid Cc:,r:sﬁlnéﬁyf‘n
1 H,S0O, strong 0.0
2 HCI strong
3 CH3CO:H weak 0

Which statement describes the temperature ris&@ur on mixing each of these three acids

separately with NaOH?
ixtu ﬁ%we same.
QI is the same.

is greater than using HCL

A The temperature rise in all three m

B The temperature rise using H,SO
C The temperature rise usin
D

The greatest tempera ccurs using HaSO4.

D 4
A
5. June/2022/Paper_9}Q/No.
Which equation repres
in methane?

n enthalpy change that is the average bond energy of the C—H bond

A ;C(g) + H(@) — $CHig)
B $CHi9) - C(9) + H(g)
C  CHq(g) —» C(g) + 4H(g)
D CHs(g) — CHa(g) + H(g)



6. June/2022/Paper_13/No.10
Magnesium carbonate decomposes when heated in a Bunsen burner flame.

Values for the standard enthalpies of formation, AH?, of the species involved are shown.
AH? MgCO; = —1095.8 kJmol™

AH? MgO = -601.7 kJmol™

AH$ CO; = =393 .5kJmol™

What is the standard enthalpy change for the decomposition of magnesium carbonate?
A +100.6kJmol™

B +887.6kJmol™
C +1095.8kJmol™
D

+2091 kJ mol™ qe

7. June/2022/Paper_21/No.1(f) *\
(f) Magnesium, Mg, burns in oxygen, O,. Q
The activation energy, E_, for this reaction is +148kJ

(i) State one observation when magnesium bums i ygen.

Do not refer to temperature changes irc%/er.

agram for the reaction that occurs when Mg burns in O,
w the enthalpy change, AH, and the activation energy, E,, for

(ii) OnFig. 1.1:
e sketch a reaction

e label the diagr
the reaction.

enthalpy

Y

progress of reaction

Fig. 1.1
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8. June/2022/Paper_22/No.1(b)

(b) When magnesium is heated in air, magnesium oxide, MgO, is the major product. Smaller
amounts of magnesium nitride, Mg,N., are also made.

(i)

(i)

(iii)

(iv)

Calculate the oxidation number for magnesium and for the nitrogen species in Mg,N, to
complete Table 1.1.

Table 1.1

species magnesium in Mg;N, | nitrogen in Mg;N,

oxidation number

(11

Identify the type of reaction which takes place between magnesium and nitrogen.
Explain your answer.

When 3.645g of Mg(s) burns in e@Nz(g) to form Mg,N,(s), 23.05kJ of energy is

released.

Calculate the enthalpy chan ormation, AH,, of Mg,N,. Show your working.

AH, (MGNL) = e 3]



9. June/2022/Paper_23/No.3a(ii)

(i) Calculate the bond energy of C=0 using the bond energy values in Table 3.1 and the
enthalpy change, AH, for the thermal decomposition of G. Show your working.

Table 3.1
bond bond energy/kJmol-
c-C 350
C-0 (in G) 360
C-H 410
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