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23.	 0.050 mol of sodium hydrogencarbonate was added to 50 cm3 of 2.0 mol dm−3 solution of citric acid.

C6H8O7(aq) + 3NaHCO3(s) → C6H5O7Na3(aq) + 3CO2(g) + 3H2O(l)

The initial temperature of the solution was 298 K and the final temperature was 297 K. 
What is the enthalpy of this reaction in kJ mol−1? (cw = 4.18 J g−1 K−1, Q = mc∆T)

A.	 +4.18 

B.	 -4.18 

C.	 +12.5 

D.	 -12.5

24.	 The table shows enthalpy of combustion data for several substances.

Substance ∆∆HÖ
c (kJ mol-1)

C2H6 -1561

C2H4 -1411

H2 -286

Which expression would give the enthalpy for the following reaction?

C2H4(g) + H2(g) → C2H6(g)

A.	 -1561 + 286 - 1411

B.	 -1411 - 286 + 1561

C.	 -1411 + 286 + 1561

D.	 -1561 - 286 -1411

25.	 Which of the following reactions will have the largest positive change in entropy?

A.	 CaCO3(s) + 2HCl(aq) → CaCl2(aq) + H2O(l) + CO2(g)

B.	 CaO(s) + CO2(g) → CaCO3(s)

C.	 I2(g) + H2(g) → 2HI(g)

D.	 2H2(g) + O2(g) → 2H2O(g)
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22.	 Which energy change on the diagram below represents the electron affinity of chlorine?
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A.	 ∆H2

B.	 ∆H3

C.	 ∆H4

D.	 ∆H5

23.	 In which reaction does entropy decrease?

A.	 KBr (s) → KBr (aq)

B.	 NH3 (g) + HCl (g) → NH4Cl (s)

C.	 Mg (s) + H2SO4 (aq) → MgSO4 (aq) + H2 (g)

D.	 CaCO3 (s) → CaO (s) + CO2 (g)

24.	 What are the signs of ∆ H and ∆ S for a reaction that is non-spontaneous at low temperatures but 
spontaneous at high temperatures?

∆ H ∆ S

A. + -

B. - -

C. + +

D. - +
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21.	 What is the enthalpy change for the reaction in kJ mol-1?

C2H2 (g) + 2H2 (g)  C2H6 (g)

  H  cc / kJ mol--1

C2H2 (g) -1301

H2 (g) -286

C2H6 (g) -1561

A.	 -1561 - 2(-286) - 1301

B.	 -1561 + 2(-286) - 1301

C.	 -1301 + 2(-286) + 1561

D.	 -1301 - 2(-286) + 1561

22.	 Which equation represents the enthalpy change of atomisation,   H  at , of bromine?

A.	 Br2 (l)  Br2 (g)

B.	 1/2Br2 (g)  Br (g)

C.	 1/2Br2 (l)  Br (g)

D.	 Br2 (g)  2Br (g)

23.	 Which of the following statements best describes an environmental implication associated with 
the use of fossil fuels?

A.	 Increased biodiversity due to the establishment of habitats through mining

B.	 Decreased emission of greenhouse gases leading to global cooling

C.	 Enhanced soil fertility due to the deposition of coal dust

D.	 Acid rain formation from the release of sulfur dioxide and nitrogen oxides
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21.	 What is the enthalpy change for the reaction in kJ mol-1?

C2H2 (g) + 2H2 (g)  C2H6 (g)

  H  cc / kJ mol--1

C2H2 (g) -1301

H2 (g) -286

C2H6 (g) -1561

A.	 -1561 - 2(-286) - 1301

B.	 -1561 + 2(-286) - 1301

C.	 -1301 + 2(-286) + 1561

D.	 -1301 - 2(-286) + 1561

22.	 Which equation represents the enthalpy change of atomisation,   H  at , of bromine?

A.	 Br2 (l)  Br2 (g)

B.	 1/2Br2 (g)  Br (g)

C.	 1/2Br2 (l)  Br (g)

D.	 Br2 (g)  2Br (g)

23.	 Which of the following statements best describes an environmental implication associated with 
the use of fossil fuels?

A.	 Increased biodiversity due to the establishment of habitats through mining

B.	 Decreased emission of greenhouse gases leading to global cooling

C.	 Enhanced soil fertility due to the deposition of coal dust

D.	 Acid rain formation from the release of sulfur dioxide and nitrogen oxides
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18.	 What is the IUPAC name of this compound?

O
H

O

A.	 3-methylpent-2-enoic acid

B.	 3-ethylbut-2-enoic acid

C.	 2-ethylbut-2-en-4-oic acid

D.	 2-methylpent-3-en-5-oic acid

19.	 What is the sum of the coefficients when 1 mol of propan-1-ol, C3H7OH, undergoes 
complete combustion?

__ C3H7OH (l) + __ O2 (g) → __ CO2 (g) + __ H2O (l)

A.	 11.5

B.	 12

C.	 12.5

D.	 13

20.	 Consider these equations:

S (s) + O2 (g) → SO2 (g) ∆HÀ = x kJ mol-1

2SO2 (g) + O2 (g) → 2SO3 (g) ∆HÀ = y kJ mol-1

What is the value of ∆HÀ, in kJ mol-1, for this reaction?

S (s) +  3
2

 O2 (g) → SO3 (g)

A.	 x + y

B.	 x +  1
2

 y

C.	 x −  1
2

 y

D.	 x − y
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21.	 Which statement is a disadvantage of using biofuels instead of fossil fuels?

A.	 Land is used that could be used to grow food.

B.	 Combustion releases more energy per mol of fuel.

C.	 Emissions of CO2 to the atmosphere are lower overall.

D.	 Crop waste can be used as a fuel.

22.	 Which products may form when propane undergoes incomplete combustion?

A.	 CO2 and H2 only

B.	 CO, C and H2

C.	 CO2, H2O and H2

D.	 CO2, CO and C
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21.	 What is the enthalpy change for the reaction in kJ mol−1?

CO2 (g) + H2 (g) → CO (g) + H2O (g)

2CO (g) + O2 (g) → 2CO2 (g) ΔH = −566 kJ mol−1

2H2 (g) + O2 (g) → 2H2O (l) ΔH = −572 kJ mol−1

H2O (g) → H2O (l) ΔH = −44 kJ mol−1

A.	 −1182

B.	 −899

C.	 −41

D.	 +41

22.	 Which is a renewable energy source?

A.	 natural gas

B.	 uranium

C.	 coal

D.	 wood

23.	 Which are endothermic processes in a Born–Haber cycle for the formation of an ionic 
compound?		

I.	 Enthalpy of atomization

II.	 First electron affinity

III.	 First ionization energy

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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21.	 What is the enthalpy change for the reaction in kJ mol−1?

CO2 (g) + H2 (g) → CO (g) + H2O (g)

2CO (g) + O2 (g) → 2CO2 (g) ΔH = −566 kJ mol−1

2H2 (g) + O2 (g) → 2H2O (l) ΔH = −572 kJ mol−1

H2O (g) → H2O (l) ΔH = −44 kJ mol−1

A.	 −1182

B.	 −899

C.	 −41

D.	 +41

22.	 Which is a renewable energy source?

A.	 natural gas

B.	 uranium

C.	 coal

D.	 wood

23.	 Which are endothermic processes in a Born–Haber cycle for the formation of an ionic 
compound?		

I.	 Enthalpy of atomization

II.	 First electron affinity

III.	 First ionization energy

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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24.	 What is correct as a system approaches equilibrium?

A.	 Q remains constant.

B.	 Kc increases.

C.	 ΔGÖ becomes more negative.

D.	 ΔG approaches zero.

25.	 The complete combustion of 20.0 cm3 of a gaseous hydrocarbon, CxHy, produces 80.0 cm3 
of gaseous products. This volume reduces to 40.0 cm3 when the water vapour present 
condenses. All volumes are measured at the same temperature and pressure.

What is the molecular formula of the hydrocarbon?

A.	 CH4

B.	 C2H2

C.	 C2H4

D.	 C3H6

26.	 The diagram shows the energy profile of a reaction.
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Which combination is correct?

Activation energy of
forward reaction

Activation energy of 
reverse reaction

A. X Z

B. Y − X Y − Z

C. Y Y

D. Y − X Z − X


