IB Questionbank Chemistry	1
1.	C
[1]

 
2.	(a)	Loss of (one or more) electrons;	1
 
(b)	(i)	(KMnO4) + 7;
(MnCl2) + 2;
Must have + sign for mark.
[1 max] if roman numerals or 7+ or 2+ used or if + signs
are missing.	2
 
(ii)	Cl– / chloride / chlorine / Cl (has been oxidized) / HCl;
oxidation number from –1 to 0 / has increased by one;
If HCl is given for first mark, it must be clear that it is the Cl that
has the change of oxidation number.	2
[5]

 
3.	B
[1]

 
4.	A
[1]

 
5.	D
[1]



6.	
file_0.wmf


	labelled polarities of positive and negative electrodes;
Electrodes can be labelled positive or negative or + and – signs can be used.
	direction of electron flow;
e– does not have to be labelled but arrow essential.
	power source and molten electrolyte/Ni2+(l) and Br–(l)/NiBr2(l);
State symbol necessary for M3 unless molten electrolyte stated.
Power source does not need to be labelled if correct symbol used
(i.e. short line and long line).
	Cathode/negative electrode equation:
Ni2+ + 2e– → Ni;
Anode/positive electrode equation:
2Br– → Br2 + 2e–;	5
Accept balanced half-equation with one e–.
Award [1 max] for M4 and M5 if electrodes are not identified or if
equations are given wrong way round or incorrectly labelled.
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 once only.
Allow e instead of e–.
Ignore state symbols for M4 and M5.
[5]

 
7.	(i)	Sn + Cu2+ → Sn2+ + Cu;	1
Ignore state symbols.
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 once only.
 
(ii)	(0.34 – –0.14) = (+) 0.48 V;	1
 
(iii)	1.0 mol dm–3 solutions and 25 °C/298 K;	1
[3]



8.	B
[1]

 
9.	B
[1]

 
10.	(i)	the potential difference/voltage obtained when a half-cell is
connected to a standard hydrogen electrode;
under standard conditions / 1.00 mol dm–3 solutions, 298 K;	2
 
(ii)	the electrons flow from the half-cell to the standard hydrogen
electrode / the half-cell forms the negative electrode when
connected to the standard half-cell / Fe is a better reducing
agent than H2 / Fe is above H2 in electrochemical series;	1
Accept “the half reaction is not spontaneous”.
[3]

 
11.	(i)
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correct diagram including voltmeter/meter, 4 correct species (state
symbols not required) and connecting wires;
No credit if wires to electrodes immersed in the solutions.
	labelled salt bridge;
Do not accept name of salt (e.g. potassium nitrate) in place
of salt bridge.
	correctly labelled electrodes (+)/cathode and (–)/anode;
flow of electrons from Fe to Cu in external circuit;	4


(ii)	positive electrode: Cu2+ + 2e– → Cu;
negative electrode: Fe → Fe2+ + 2e–;	2
Award [1] if equations correct but at wrong electrodes or
if electrodes are missing.
Award [2] for correct equations if electrodes are missing but
were correctly labelled in diagram.
Accept e instead of e–.
Ignore state symbols.
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 once only in equations in (ii) and (iii).
 
(iii)	Fe + Cu2+ → Fe2+ + Cu;
Ignore state symbols.
	Cu2+ is the oxidizing agent and the species that is reduced;	2
[8]



