Self-test Questions

Topic 5 (HL)

1 Which of the following equations represents the second electron affinity of oxygen?
A O(g) +2¢" — O™ (g)

B %02(g) +2e” > Oz_(g)
C O(g)+e — OZ'(g)

D O%(g) +e — O (g
2 Use a Born—Haber cycle to calculate the lattice enthalpy of KE

AH,, (K(s)) 90 kJ mol™!
AH,, (F5(g)) 79 kJ mol™!
1% ionisation energy (K) 418 k] mol™
1% electron affinity (F) —348 kJ mol™!
AH; (KF(s)) —563 kJ mol™!

A 802 k] mol™!

B 881 kJ mol™!

C 324 k] mol™!

D 1498 k] mol™!

3 Use a Born—Haber cycle to work out the enthalpy change of formation of calcium oxide (CaO(s)).

AH,, (Ca(s)) 179 kJ mol™!
AH,, (O5(g)) 248 kJ mol ™
1% ionisation energy (Ca) 590 kJ mol™!
27 jonisation energy (Ca) 1145 kJ mol™!
1% electron affinity (O) —142 kJ mol™!
274 electron affinity (O) 844 kJ mol™!
AH,,, (CaO) 3513 kJ mol™

A —117 k] mol™

B —401 kJ mol™!

C +6377 k] mol™

D —649 k] mol™

4 Which of the following has the greatest lattice enthalpy?

A MgCl,

B SrO

C K,O

D CaF,

5 Given the enthalpy change data shown in the table, calculate the enthalpy change of solution
of magnesium bromide.

AH,,(MgBr,) 2406 kJ mol™

AH;,4(Mg** (g)) —-1920 kJ mol™

AHy,4(Br(g)) —335 kJ mol™

—151 kJ mol™
+151 kJ mol™
—184 kJ mol™
+3656 kJ mol™!
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6 In which of the following processes is there a decrease in entropy?
A ZnO(s) + C(s) = Zn(s) + CO(g)
B C;Hg(g) +50,(g) = 3CO(g) + 4H,O(1)
C 2NaNOj;(s) = 2NaNO,(s) + O5(g)
D N>O4(g) — 2NO,(g)

7 Calculate the standard entropy change for the reaction:

2H,(g) + Os(g) = 2H,O()

§°/J K mol™!
Os(@ 205
Ha(g) 131
H,O() 70

327 J K~ mol™
—266 ] K™ mol™!
4327 ] K™! mol™!
+266 ] K~ mol™
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8 What is AG*® at 298 K for the reaction:
CHy(g) + 20,(g) = CO,(g) + 2H,0(l)

AH*® =-890 k] mol™!
AS® =-242 J K™ mol™

A -818 k] mol™
B 71200 kJ mol™
C 71.2 k] mol™
D —884 kJ mol™!

9 Thermodynamic data is shown for four reactions. Which of these reactions would be

spontaneous at 500 K?

A AS=582] K mol™'; AH =391 k] mol™!

B AS=-346] K mol™'; AH = —223 k] mol™
C AS=-1310] K" mol™'; AH = —578 k] mol ™!
D AS=428] K mol™'; AH = 996 k] mol™

10 At what temperature will the following reaction become spontaneous:
TiO,(s) + C(s) = Ti(s) + CO,(g)

AS=188J K mol™'; AH =518 k] mol™!

Assume that the values of AS and AH do not vary with temperature.

2755°C
2482°C
—270°C
90°C
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INCORRECT
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