[bookmark: _GoBack]1	In the commercial electrolysis of brine, the products are chlorine, hydrogen and sodium hydroxide.
What is the maximum yield of each of these products when 58.5 kg of sodium chloride is electrolysed as brine?
	  Chlorine / kg
	 Hydrogen / kg
	Sodium hydroxide / kg

	   A
	        35.5
	         1
	                 40

	   B
	        35.5
	         2
	                 40

	   C
	        71
	         1
	                 40

	   D
	        71
	         2
	                 80


	



	Your answer 									             [1]


2	In an attempt to establish the formula of an oxide of nitrogen, a known volume of pure gas was mixed with hydrogen and passed over a catalyst at a suitable temperature. 100% conversion of the oxide to ammonia and water took place.

NxOy  +  H2(g)    xNH3  +  yH2O
2400 cm3 of the nitrogen oxide, measured at RTP, produced 7.20 g of water. The ammonia produced was neutralised by 200 cm3 of 1.0 mol dm–3 HCl.
               What was the oxidation number state of the nitrogen in the nitrogen oxide?

	A
	+1


	B
	+2


	C
	+3


	D
	+4


	








	Your answer   										 [1]





3	  5 mol electrons are passed through a molten aluminium salt.
	What is the maximum mass of aluminium formed at the cathode?

	A
	16.2 g


	B
	27 g


	C
	45 g


	D
	135 g











	Your answer   									             [1]




4	The reaction below occurs in the manufacture of iodine.
Cl2 + 2NaI → 2NaCl + I2
Which of the following statements about this reaction is correct?
A	Iodine is oxidised by chlorine.
B	Chloride is reduced.
C	Iodide ions lose electrons.
D	Chlorine is a weaker oxidising agent than iodide.

Your answer	[image: ]									[1]








5	Approximate values of the equilibrium constant for the Haber process reaction are given in the table.
N2 + 3H2 ⇌ 2NH3
	Temperature/K
	         Kc

	         298
	       104

	         1100
	       10-8


		


      Which of the following statements about this reaction is correct?
	A  	At 298 K the equilibrium position is towards the reactants.
		B  	There will be no temperature between 298 and 1100 where Kc = 1.
		C       As the temperature is raised, more ammonia is formed.
		D	At 1100 K the position of equilibrium lies to the left.


		Your answer 									[1]


6	The first reaction that occurs when an airbag is set off is	
			2NaN3(s)  2Na(l)	+ 3N2(g)
	Which of the following statements is correct?
		A 	Nitrogen has an oxidation state of +⅓ in the reactant.
		B	Sodium ions are reduced.
		C	Nitrogen has an oxidation state of –3 in a product.
		D 	Sodium has an oxidation state of +9 in the reactant.
		

		Your answer 									[1]




7	Chorine reacts with water to produce a solution that acts as a bleach.
		Cl2 + H2O ⇌ HClO + HCl
	Which of the following statements is/are correct about the forward reaction:
	Statement 1: 	Chlorine is oxidised
	Statement 2: 	Chlorine is reduced
	Statement 3: 	Chloric(I) acid is a product
	A 	1, 2 and 3
	B 	Only 1 and 2
	C	Only 2 and 3
	D	Only 1


	Your answer 										[1]
















8	(a) 	Nitrogen monoxide, NO, reacts with oxygen as below.
			2NO(g) + O2(g) ⇌ 2NO2(g) 	rH = –114 kJ mol–1 	        Equation 3.2
		Describe and explain the effect, if any, of the following changes on the  equilibrium concentration of nitrogen monoxide, giving a reason in each case.
		• 		Increasing the pressure at constant temperature.
		• 		Increasing the temperature at constant pressure.
………………………………………………………………...……………………………

…………………………………………………………………..…………………………

……………………………………………………………………..………………………

……………………………………………………………………..………………………

……………………………………………………………………..………………………

……………………………………………………………………..…………………   [4]

(b) A mixture of NO and O2 is left to reach equilibrium.
The equilibrium concentrations of NO and O2 are shown below.
	 [NO(g)] / mol dm–3
	 [O2(g)] / mol dm–3

	        0.42
	        1.70


				
		
		The value of Kc is 8.54 dm3 mol–1.
		Calculate the equilibrium concentration of NO2(g).





		  	
			 equilibrium concentration of NO2(g) = ………………………… mol dm–3. [3]
(c)	Use the expression for Kc to explain how the position of this gaseous equilibrium would change if some of the NO2 was removed, assuming the overall temperature remained constant.
	……………………………………………………………………………………….
	…………………………………………………………………………………   [2]
9 	Iodine can be extracted from the ash of burnt seaweed. The ash is washed with water. The remaining solid is heated with manganese(IV) oxide and concentrated sulfuric acid, forming iodine.
			2I– + MnO2 + 4H+          Mn2+ + 2H2O + I2 			equation 1.1

(a) Complete the table below to show the oxidation states for manganese and iodine in the reaction shown in equation 1.1.

	           Element
	  Initial oxidation state
	 Final oxidation state

	              Mn
	
	

	               I
	
	


       													 [2]                 
                                                                                           	           
(b) 	Name the reducing agent in the reaction in equation 1.1.
		Explain your answer in terms of oxidation states.
		.................................................................................................................................
		........................................................................................................................... [2]
	(c) 	Describe the appearance and physical state of iodine at room temperature.
		.................................................................................................................................
		........................................................................................................................... [1]
	(d) 	A student extracts iodine from seaweed ash. The student suspects that the water which has been used to wash the ash contains a mixture of salts, including sodium chloride.
		The student tests this water to see if it contains chloride ions.
		(i) What reagent would the student need to add to the water?
		.................................................................................................................................
		........................................................................................................................... [1]
		(ii) 	Give the result of the test for chloride ions and name the compound formed.
         		       ..........................................................................................................................
		       .................................................................................................................... [2]
		(iii) Suggest why the student might not get the expected test result.
		       ..........................................................................................................................
                 	       ..........................................................................................................................
                          .................................................................................................................... [2]
10	(a) 	A common solvent, ethyl ethanoate, can be made by reacting ethanol with ethanoic acid, as shown in the equation below.
                         CH3CH2OH + CH3COOH [image: ]  CH3COOCH2CH3 + H2O        equation 2.1
		The reaction in equation 2.1 is allowed to reach dynamic equilibrium.
		Explain what is meant by the term dynamic equilibrium.
		.................................................................................................................................
		.................................................................................................................................
		.................................................................................................................................
		.........................................................................................................................   [2]
	
	(b)	Some ethanoic acid is added to the equilibrium mixture. The mixture is allowed to reach equilibrium again.
		Describe the effect on the amount of ethyl ethanoate formed.
		Use le Chatelier’s principle to explain this effect.
		.............................................................................................................................
		.............................................................................................................................
		........................................................................................................................... [2]











11	Research is being conducted into chemical reactions that can be used on other
         planets such as Mars.
	One reaction being studied is shown below.
		H2(g) + CO2(g) ⇌ H2O(g) + CO(g)	 H = +40 kJ mol–1 	equation 1.1
	The atmosphere of Mars consists mainly of carbon dioxide. Hydrogen is initially brought from Earth.
(a) Suggest, with reasons, what effect increasing temperature and pressure would have on the equilibrium yield of carbon monoxide and water in equation 1.1.
[image: ]In your answer you should use appropriate technical terms, spelled correctly.
		.................................................................................................................................
		.................................................................................................................................
		.................................................................................................................................
		.................................................................................................................................
		.................................................................................................................................
		.................................................................................................................................
	........................................................................................................................... [4]
	

	(b) 	At 500 K, the equilibrium constant for equation 1.1 is 7.76 × 10–3.
		
		In an equilibrium mixture at 500 K, the concentrations of hydrogen and carbon
		dioxide are:
			[H2] = 1.00 × 10–5 mol dm–3

			[CO2] = 3.46 × 10–5 mol dm–3

		Calculate the equilibrium concentrations of H2O and CO at 500 K.
	Assume the H2O and CO come solely from this reaction.
		
	Give your answers to an appropriate number of significant figures.









	               [H2O(g)] = .......................... mol dm–3 [CO(g)] = ........................... mol dm–3 [4]
12	(a) 	Chlorine is manufactured by the electrolysis of sodium chloride solution. There are several types of cell that can be used, including diaphragm and membrane cells.

		In all these cells, chlorine is produced at one electrode.
		(i) 	Write the half-equation for the production of chlorine at this electrode in any of these cells.
	




		(ii) 	Write the electronic configuration, in terms of s and p sub-shells, for a chlorine atom.
		        ................................................................................................................... [1]
		(iii) 	Give two large scale uses for the chlorine that is formed.
		         .......................................................................................................................
			.......................................................................................................................
			.................................................................................................................. [2]
		(iv) 	If an accident occurred causing a release of chlorine, people dealing with the incident would wear breathing apparatus.
			Explain why this would be necessary.
			.......................................................................................................................
			.................................................................................................................. [2]
	
				PART (b) on is on the next page



	



(b) 	A membrane cell with oxygen-depolarised cathodes, ODC, is a new development that is being trialled. The ODC cell differs from others in that it does not produce hydrogen at the cathode


		Equations 3.1 and 3.2 show the processes that occur in an ODC cell at one electrode.
				O2+ 4e–       2O2– 					      equation 3.1
				2O2– + 2H2O         4OH– 				      equation 3.2
		Write the overall half-equation for the reaction at this electrode.
	



								
													[1]
	
										 [Total Marks: 46]
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MARK SCHEME
	Question
	Mks
	Answer
	Part marks and Guidance
	Question Source and Topics
	Demand

	1
	1
	A
	
	Modified from UCLES, A Level Chemistry, June 1988, Question Paper 9250/3, Question 20
Redox
	

	2
	1
	D
	
	Modified from UCLES, A Level Chemistry, June 1989, Question Paper 9250/3, Question 2
Redox, Formulae, equations and amount  of substance 
	

	3
	1
	C
	
	Modified from UCLES, A Level Chemistry, June 1989, Question Paper 9250/3, Question 8
Redox
	

	4
	1
	C
	
	Q6-GCE-Chemistry B-Specimen-H033/01
Inorganic chemistry and periodic table
	M

	5
	1
	D
	
	Q10(a)-GCE-Chemistry B-Specimen-H033/01
Equilibria
	M

	6
	1
	B
	
	Q11(b)-GCE-Chemistry B-Specimen-H033/01
Redox
	M

	7
	1
	A
	
	Q18-GCE-Chemistry B-Specimen-H033/01
Redox
	M

	8 (a)
	4
	Pressure:
(eqm) concentration (of nitrogen monoxide) decreases ✓
Equilibrium shifts to side with fewer molecules (in order to cancel out increased pressure) ✓
Temperature:
(eqm) concentration (of nitrogen monoxide) decreases ✓
Equilibrium moves in endothermic direction ✓
	
	Q3(b)(i)-GCE-Chemistry B-Specimen-H033/02
Equilibria
	L,M.H

	8(b)
	3
	Expression:

Kc = [NO2]2 
     [NO]2 [O2] ✓

Calculation:
[NO]2 = 8.54 × 0.422 × 1.70 ✓
[NO2] =   = 1.6 (mol dm–3) ✓
                

	Award first mark also if this calculation is correct



	Q3(b)(i)-GCE-Chemistry B-Specimen-H033/02
Equilibria
	L,M.H

	8(c)
	2
	Value of top line decreases therefore bottom line must decrease to maintain Kc (AW) ✓
Eqm position must move to right ✓


	
	Q3(b)(i)-GCE-Chemistry B-Specimen-H033/02
Equilibria

	L,M.H

	9(a)
	2
		Element
	Initial 
oxidation state
	Final oxidation 
State

	   Mn
	  +4
	  +2

	     I
	  -1
	   0



All correct ✓✓
Two or three correct ✓

	ALLOW 1 mark if all correct, but some or all signs wrong side of numbers (e.g.: 4+, 2+, 1-, 0).
	Q1(a)-GCE-Chemistry B-June 2014-F322/01
Redox
	L

	9(b)
	2
	Iodide (ions) OR I- ✓


EITHER:
The oxidation number / state of the given reducing agent increases


OR (the reducing agent) causes the reduction of the oxidation number / state of the Mn (in MnO2) (AW) ✓
	ALLOW 2 I-
DO NOT ALLOW iodine
Mark independently.

EITHER: IGNORE oxidation number values, as long as the answer says there is an increase.
Answer must say increase / becomes more positive (for iodine) not just ‘goes from -1 to 0’ or similar

OR: Answer must say decrease / becomes more negative (for manganese).

The OR in MP2 can only be scored if the reducing agent named in MP1 is different to the chemical whose oxidation number is quoted as decreasing in MP2 (i.e.: allow chemical x in MP1, as ox. no. of chemical y goes down, but not x because x goes down).

	Q1(c )-GCE-Chemistry B-June 2014-F322/01
Redox
	L,M

	9(c )
	1
	Grey solid ✓
	Both colour and ‘solid’ needed for mark
ALLOW ‘black’ or, any combination of black and grey, but no other colours.
ALLOW ‘powder’ or ‘crystals’ for solid
IGNORE shades of colour, like dark or pale, and shiny etc.

	Q1(d)-GCE-Chemistry B-June 2014-F322/01
Inorganic chemistry and periodic table
	L






	Question
	Mks
	Answer
	Part marks and Guidance
	Question Source and Topics
	Demand

	9(d)(i)
	1
	
Silver nitrate / AgNO3 ✓
	DO NOT ALLOW correct name with incorrect formula
DO NOT ALLOW just Ag+
ALLOW acidified, but do not allow any other reagent, except nitric acid
	Q1(f)-GCE-Chemistry B-June 2014-F322/01
Inorganic chemistry and periodic table, planning, evaluation
	L,M,H

	9(d)(ii)
	2
	White precipitate / white solid / white suspension ✓


Silver chloride ✓

	DO NOT ALLOW off white / cream or combinations with yellow
IGNORE cloudy
IGNORE changes of colour on standing
ALLOW minor spelling errors or ppt

ALLOW AgCl but not from an equation

Mark independently
	
	

	9(d)(iii)
	2
	Water may contain low concentration of chloride ions OR no chloride ions ✓
which would not give a precipitate ✓

OR
The water may contain:
iodide ✓
which would give a yellow precipitate ✓
OR
bromide ✓
cream precipitate ✓
OR
chromate ✓
red precipitate ✓
OR
hydroxide / sulphide ✓
black precipitate ✓
	ALLOW ‘small amount’ AW for concentration




ALLOW a general comment like ‘there may be other ions / salts / compounds / substances present that would give a precipitate of a different colour’ (must have colour – or named colour – not just different precipitate) for 1 mark.

Second mark depends on first, except 1 mark for:
Incorrectly give iodine – allow yellow precipitate
Incorrectly give bromine – allow cream precipitate
	
	

	10(a)
	2
	Rate of forward reaction = rate of back reaction / reactants and products are formed at the same rate ✓
Concentrations of reactants and products remain constant / closed system ✓
	DO NOT ALLOW ‘forwards reaction = backwards reaction’.
DO NOT ALLOW concentrations of reactants and products are the same/equal. If this is given, do not award MP2, even if closed system is also stated.
	Q2(d)(i)-GCE-Chemistry B-June 2014-F332/01
Equilibria
	L

	10(b)
	2
	More (ethyl ethanoate) AND because equilibrium has moved to the right / forward direction / products ✓

to counteract / minimise / oppose / (counter)balance (the change)
OR
to restore equilibrium ✓
	Need both parts here for the mark (i.e.: the ‘more’ and the direction of movement).

Mark independently.
	Q2(d)(i)-GCE-Chemistry B-June 2014-F332/01
Equilibria
	L

	11(a)
	4
	temp: increased yield/ more products ✓ 
forward reaction [stated or implied] is endothermic (ora) ✓

pressure: no effect on yield AW ✓
same number of (gaseous) moles/ molecules on each side (of
equation) AW ✓
	ALLOW ‘it increases’
IGNORE ‘equilibrium (position) moves to right’
QWC: endothermic (or exothermic for ora) must be used and spelled correctly to score second mark

ALLOW ‘no effect on position of equilibrium’
ALLOW ‘no change of yield’/’no increase of yield’
NOT ‘little effect on yield’ etc
No ecf but mark separately within each pair.
	Q1(a)-GCE-Chemistry B-June 2014-F335/01
Equilibrium
	L

	11(b)
	4
	(Kc = [H2O] [CO] / [H2] [CO2])

1. [H2O] [CO] = 2.68496 x 10–12 (3 or more sf) ✓

2. either concentration = 1.63858.... x 10–6 (2 or more sf) ✓

3. both concentrations to 3 sf (1.64 x 10–6) ✓

4. concentrations equal ✓
	award 1. if later answers correct


3. award for any numbers to 3sf

1.64 x 10–6 twice on the answer lines scores 4 marks without reference to working.
	Q1(c )-GCE-Chemistry B-June 2014-F335/01
Equilibrium
	L,M,H

	12(a)(i)
	2
	2Cl– → Cl2 + 2e– or balanced with ½ ✓✓
	IGNORE state symbols.
ALLOW 2Cl– - 2e–→ Cl2
ALLOW e without the negative charge and multiples in balancing.
ALLOW 1 mark for Cl– → Cl2
	Q3(b)(i)-GCE-Chemistry B-June 2013-F332/01
Redox, Atomic structure
	L

	12(a)(ii)
	1
	1s22s22p63s23p5 
	ALLOW upper or lower case letters but numbers must be superscripts.

ALLOW [Ne] 3s23p5 
	Q3(b)(ii)-GCE-Chemistry B-June 2013-F332/01
Redox, Atomic structure
	L

	12(a)(iii)
	2
	Any two from: ✓✓
Bleach
Disinfectant / killing bacteria / sterilising
Extraction of bromine
Water treatment (AW)
(Making) PVC
(Making) solvents
(Making) hydrochloric acid
(Making) medicines
(Making) pesticides
(Making) CFCs / HCFCs / chloroalkanes
	IGNORE ‘cleaning’, ‘making plastics’, chemical weapons or ‘in swimming pools’.
	Q3(b)(iii)-GCE-Chemistry B-June 2013-F332/01
Redox, Atomic structure
	L

	12(a)(iv)
	2
	Chlorine is volatile / a gas / a vapour ✓
Toxic / poisonous / causes respiratory problems / choking ✓
	IGNORE harmful / irritant / dangerous / corrosive.
	Q3(b)(iv)-GCE-Chemistry B-June 2013-F332/01
Redox, Atomic structure
	L

	12(b)
	1
	O2 + 2H2O + 4 e-  4 OH- ✓
	ALLOW halves and multiples
ALLOW e without the negative charge
Must have cancelled extra species to gain mark.
	Q3(c )-GCE-Chemistry B-June 2013-F332/01
Redox
	L,M

	Total 
	46
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