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Answers 

Practice exam questions 

Anne Hodgson and Imogen Howard 

Check your answers to the questions on pp. 8, 14 and 33. 

Substances (p. 8) 
1 The oxidation state of arsenic in each of the compounds is: 

a +3 

b +5 

c +5 

d +3 

2 a 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p3 

b i [Ar] 3d10 4s2 

ii [Ar] 3d10 

iii [Ar] 3d10 4s2 4p6 

3 Zn(s)  →  Zn2+ + 2e– (oxidation) 

As2O3 + 6H+ + 12e-  →  2As3- + 3H2O (reduction) 

Note that the additional H+ ions in the overall equation are ‘spectator ions’ and so are not 

shown in the half-equation. 
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b The boiling point of NH3 does not fit the trend of the rest of the group because, unlike 

the other group 15 trihydrides, ammonia molecules can hydrogen bond to each other. These 

relatively strong intermolecular forces need to be overcome to separate the molecules to form 

a gas. 

5 Antimony (Sb) is below arsenic in the periodic table so antimony’s valence electrons are in a 

5p orbital whereas arsenic’s valence electrons are in a 4p orbital. As there is a larger difference in 

energy between the 5p orbitals of antimony and the 1s orbital of hydrogen, the bonds in SbH3 are 

weaker than those in AsH3, because there is a poorer orbital overlap in each Sb–H bond. For this 

reason, SbH3 (stibane) would decompose at a lower temperature than arsane. As the valence 

electrons in phosphorus are in a 3p orbital, PH3 (phosphane) would decompose at a higher 

temperature than arsane and stibane because the bonds are stronger (due to better orbital overlap 

between the 3p orbitals in phosphorus and the 1s orbital in hydrogen), so more energy would be 

needed to break the P–H bonds. 

Revision note (p. 14) 

1 Identify which of the following alcohols is primary, secondary or tertiary: 

 

NH3

PH3

AsH3

SbH3

BiH3

150

170

190

210
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250
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290

310
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A = Secondary as there are two alkyl chains either side of the alcohol group. 

B = Primary as there is only one alkyl chain coming off the same carbon as the alcohol group. 

C = Secondary as there are two alkyl chains either side of the alcohol group. 

D = Tertiary as there are three alkyl chains branching off the same carbon as the alcohol group. 

E = This compound contains both primary (X) and secondary (Y) alcohol groups. 

2 a C4H9OH + 6O2 → 4CO2 + 5H2O 

 b C3H7OH + 3O2 → 3CO + 4H2O 

 c C6H5OH + 7O2 → 6CO2 + 3H2O 

3 a  

 

Your starting reagent is a primary alcohol, therefore the product would be a carboxylic acid because 

the reaction mixture was refluxed. You only get the aldehyde if you gently heat and distil the product 

off. 

b  

 

Because cyclohexanol is a secondary alcohol you would only get a ketone being formed. 

c   

 

Because you are reducing a carboxylic acid you would produce a primary alcohol. A common mistake 

students often make with this type of question is that they ‘lose’ a carbon atom and draw phenol. 

Always count your carbons before and after the reaction. 
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4 

 

Step 1: this is the acid catalysed hydration of ethene. At a temperature of 300C and a pressure of 60 

atm (6 MPa) ethene and steam are passed over a solid phosphoric acid catalyst. 

Step 2: ethanol, a primary alcohol, is refluxed with acidified potassium dichromate(VI) to oxidise it to 

ethanoic acid. 

Step 3: ethanol (from step 1) and ethanoic acid (from step 2) are heated in the presence of 

concentrated sulfuric acid to produce ethyl ethanoate. 

5 

 

Four products are formed in this reaction because the double bond can form at either side of the 

alcohol group and the groups at each end of the double bonds can adopt either an E or Z 

configuration. This is common with the dehydration of secondary alcohols. 

Investigating interhalogens (p. 33) 
1  a   b   c 
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For ICl2-, the electron count is 7 for I, plus 2 for two Cl atoms and 1 for the negative charge = 10. This 

means 5 electron pairs in a trigonal bipyramidal arrangement. Keeping the lone pairs as far apart as 

possible (no 90 repulsions) means a linear Cl–I–Cl arrangement. 

For ICl4-, the electron count is 7 (for I) + 4 (for four Cl) + 1 (negative charge) = 12. This means 6 

electron pairs in an octahedral arrangement. Keeping the lone pairs as far apart as possible means a 

square-planar arrangement of atoms. 

For IF6
+, the electron count is 7 (for I) + 6 (for six F) –1 (positive charge) = 12. This means 6 electron 

pairs, all bond pairs, in an octahedral arrangement of atoms.  

2 a I (+1), Cl (–1) 

b Br (+3), F (–1) 

c I (+5), F (–1) 

d I (+1), Cl (–1) 

e I (+3), Cl (–1) 

f I (+5), F (–1) 

3 Uranium is oxidised in the reaction to UF6, as the oxidation number of uranium increases from 

0 to +6. ClF3 is reduced to ClF, as the oxidation number of Cl decreases from +3 to +1. 

4 Hydrazine (N2H4) is oxidised to N2, as the oxidation number of nitrogen increases from –2 to 0. 

ClF3 is reduced to Cl2, as the oxidation number of Cl decreases from +3 to 0. 

5 These compounds would have an odd number of electrons and be unstable free radicals. All 

the interhalogen compounds have an even number of electrons, so the electrons are all paired. 
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