IB Questionbank Chemistry	1
1.	Which step(s) is/are endothermic in the Born-Haber cycle for the formation of LiCl?
A.	½Cl2(g) → Cl(g) and Li(s) → Li(g)
B.	Cl(g) + e– → Cl–(g) and Li(g) → Li+(g) + e–
C.	Li+(g) + Cl–(g) → LiCl(s)
D.	½Cl2(g) → Cl(g) and Cl(g) + e– → Cl–(g)
(Total 1 mark)

 
2.	Which ionic compound has the most endothermic lattice enthalpy?
A.	NaCl
B.	KCl
C.	NaF
D.	KF
(Total 1 mark)

 
3.	Which reaction has the most negative ∆Hο value?
A.	LiF(s) → Li+(g) + F–(g)
B.	Li+(g) + F–(g) → LiF(s)
C.	NaCl(s) → Na+(g) + Cl–(g)
D.	Na+(g) + Cl–(g) → NaCl(s)
(Total 1 mark)



4.	Which equation represents the electron affinity of calcium?
A.	Ca(g) →Ca+(g) + e–
B.	Ca(g) →Ca–(g) + e–
C.	Ca(g) + e– → Ca–(g)
D.	Ca+(g) + e– → Ca(g)
(Total 1 mark)

 
5.	The lattice enthalpy of magnesium chloride can be calculated from the Born-Haber cycle shown below.
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(i)	Identify the enthalpy changes labelled by I and V in the cycle.
(2)
 
(ii)	Use the ionization energies given in the cycle above and further data from the Data Booklet to calculate a value for the lattice enthalpy of magnesium chloride.
(4)
 
(iii)	The theoretically calculated value for the lattice enthalpy of magnesium chloride is +2326 kJ. Explain the difference between the theoretically calculated value and the experimental value.
(2)
 
(iv)	The experimental lattice enthalpy of magnesium oxide is given in Table 13 of the Data Booklet. Explain why magnesium oxide has a higher lattice enthalpy than magnesium chloride.
(2)
(Total 10 marks)

 
6.	Consider the following Born-Haber cycle:
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	The magnitudes for each of the enthalpy changes (a to e) are given in kJ mol–1 but their signs (+ or –) have been omitted.
 
(i)	State the names for the enthalpy changes c and d.
(2)
 
(ii)	Deduce which two of the enthalpy changes a to e have negative signs.
(1)
 
(iii)	Determine the value for the enthalpy of formation of potassium bromide.
(2)
 
(iv)	Explain why the quantitative value for the lattice enthalpy of calcium bromide is larger than the value for the lattice enthalpy of potassium bromide.
(2)
(Total 7 marks)

 
7.	The Born-Haber cycle for MgO under standard conditions is shown below.
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	The values are shown in the table below.

Process
enthalpy change / kJ mol–1
A
+150
B
+248
C
+736 + (+1450)
D
–142 + (+844)
E

F
– 602


(i)	Identify the processes represented by A, B and D in the cycle.
(3)
 
(ii)	Define the enthalpy change, F.
(2)
 
(iii)	Determine the value of the enthalpy change, E.
(2)
 
(iv)	Define the enthalpy change C for the first value. Explain why the second value is significantly larger than the first.
(4)
 
(v)	The inter-ionic distance between the ions in NaF is very similar to that between the ions in MgO. Suggest with a reason, which compound has the higher lattice enthalpy value.
(2)
(Total 13 marks)

 
8.	(i)	Define the terms lattice enthalpy and electron affinity.
(2)
 
(ii)	Use the data in the following table and from the data booklet to construct the Born-Haber cycle for sodium chloride, NaCl, and determine the lattice enthalpy of NaCl(s).
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Cl2(g) → NaCl(g)	∆Hο = –411 kJ mol–1
Na(s) → Na(g)	∆Hο = +108 kJ mol–1
(4)
 
(iii)	Describe the structure of sodium chloride.
(2)
(Total 8 marks)



