1 In a test on some liquid fuels, decane is completely burnt in air.

	2C10H22    +  31O2    →  20CO2    +  22H2O

	What mass of oxygen would combine with 1 mol of decane?


A 15.5 g

B 248 g

C 496 g

D 672 g


Your answer                                                                                        		             [1]




2 What volume of 0.250 mol dm–3 sodium hydroxide solution should be diluted to 1000 cm3 to make a 0.0100 mol dm–3 solution?

A 40 cm3

B 50 cm3

C 80 cm3

D 160 cm3


	Your answer    	 									            [1]




3	A student carries out a titration. Sodium hydroxide solution is transferred to a conical flask using a pipette. Methyl orange indicator is added to the flask. Hydrochloric acid is added from a burette until the indicator changes colour.

	Which of the following would lead to the titre being larger than it should be?


A Rinsing the conical flask with water before adding the sodium hydroxide solution.

B Rinsing the burette with water before filling it with hydrochloric acid.

C Rinsing the pipette with water before filling it with sodium hydroxide solution.

D Adding extra drops of indicator.


	Your answer   											[1]

4	Which of the phenomena below does the absorption spectrum of atomic hydrogen provide evidence for?

1: 	the excitation of electrons
2: 	the existence of discrete energy levels
3: 	the strength of the hydrogen–hydrogen bond


	A	1, 2 and 3

	B	only 1 and 2

	C	only 2 and 3

	D	only 1
	


	Your answer   											[1]






 5 	Which of the following represents the configuration of the three electrons with the highest energy for a Group 13 element?

	A	1s2 2s1


	B	2s1 2p2


	C	3p3


	D	4s2 4p1


	

	Your answer   											[1]












6 	Which oxide has a molecular structure, as opposed to a giant structure?


	A
	MgO


	B
	Al2O3


	C
	SiO2


	D
	Cl2O7





	Your answer   											[1]






7 	A 0.20 g sample of an acid HX requires 8.0 cm3 of 0.40 mol dm–3 sodium hydroxide for complete reaction

	What is the relative molecular mass of the acid?

	A
	62.5


	B
	250


	C
	640


	D
	2500



	
	Your answer   											[1]























8		A student has some lumps of limestone and is told that they consist of impure calcium carbonate, CaCO3.


(a) The student carries out a flame test on the limestone.

		Describe the procedure the student uses and give the colour of the flame that calcium produces.
			…………………………………………………………………………………….

			…………………………………………………………………………………….

			…………………………………………………………………………………….

			………………………………………………………………………………….[2]


(b) The student adds a lump of limestone with mass 0.13 g to 25.00 cm3 of 0.100 mol dm–3 hydrochloric acid and stirs until the reaction is finished. The solution is then filtered.

		The excess acid in the filtered solution reacts with 7.00 cm3 of 0.100 mol dm–3 sodium hydroxide. 

	The equations for the reactions are:

			CaCO3 + 2HCl → CaCl2   + CO2 + H2O 
      
			HCl + NaOH → NaCl + H2O

			Calculate the percentage of calcium carbonate in the limestone.














percentage of calcium carbonate = …………………… %           [3]





(c) 	The student realises that the percentage of calcium carbonate should be given to two significant figures.


		Suggest how the student might vary the method, using the same apparatus, to get a result that could be accurately reported to three significant figures.

			……………………………………………………………………………………….

			………………………………………………………………………………………

			……………………………………………………………………………………...

			…………………………………………………………………………………    [2]


(d)        The student suggests that an impurity in the limestone might be iron(III) chloride.


		How could the student set out to show the presence of iron(III) chloride in the limestone?


			……………………………………………………………………………………….

			………………………………………………………………………………………

			……………………………………………………………………………………….

			…………………………………………………………………………………….[2]

		





















9     	Ozone is an essential gas in the stratosphere but harmful in the troposphere.

       	Ozone can be represented by the ‘dot-and-cross’ diagram shown below


                                            [image: ]

		Give the shape of the molecule and bond angle around the central O atom. 

		Explain your answer.

  		…………………………………………………………………………………………………….

  		…………………………………………………………………………………………………….

  		…………………………………………………………………………………………………….

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






























10    	Some early designed periodic tables attempted to arrange the known elements in a pattern that showed trends in chemical properties.


	H 1
	F 8
	Cl 15

	Li 2
	Na 9
	K 16

	G 3
	Mg 10
	Ca 17

	Bo 4
	Al 11
	

	C 5
	Si 12
	

	N 6
	P 13
	

	O 7
	S 14
	


	One version, shown for the first 17 elements in Fig. 1.1, was produced by the English chemist John Newlands. This shows the elements thought to exist at the time.
				












Fig. 1.1

(a) Newlands gave the elements a ‘position number’ as shown in Fig. 1.1.


			What do we call ‘position number’ today?


			…………………………………………………………………………………………. [1]


(b) Newland’s periodic table and a later version by Mendeleev were arranged by atomic weight (relative atomic mass).
		The existence of isotopes was not known and therefore atomic weights were not as accurate as today. Nickel and cobalt were given the same atomic weight of 59.


		Use the isotopic abundance data below to obtain a value for the atomic weight (relative atomic mass) of nickel to an appropriate number of significant figures.
			
	Isotope
	58Ni
	60Ni
	61Ni
	62Ni
	64Ni

	% by mass
	68.1
	26.2
	1.14
	3.63
	0.930


	





                                                                        atomic weight of nickel = …………………………[2]


(c)     Another chemist, Lothar Meyer, worked at the same time as Mendeleev. His main contribution was the recognition of periodic behaviour, i.e. a repeating pattern of a property shown on a graph.

	The graph below shows the repeating pattern of first ionisation enthalpy for elements in the modern periodic table.

[image: ]


(i) Circle all the points on the graph above which represent the first ionisation enthalpies of the Period 2 elements.
									                          [1]

(ii) Ignoring the small drops mid-period, explain why the first ionisation enthalpies broadly increase across Period 2.


				……………………………………………………………………………….

				……………………………………………………………………………….

				……………………………………………………………………………….

				……………………………………………………………………………….

				……………………………………………………………………………..[3]










	(d)   	Magnesium hydroxide is useful as an antacid in some indigestion tablets.

			A typical antacid tablet contains 0.292 g of magnesium hydroxide, Mg(OH)2.


		A student decides to calculate the volume of stomach acid that the tablet can neutralise. Assume the stomach contains hydrochloric acid of concentration 0.10 mol dm–3


			The equation for the neutralisation reaction is: 

	Mg(OH)2(s)  + 2HCl(aq)  →  MgCl2(aq)  + 2H2O(l)

			What volume of stomach acid can the tablet neutralise?






      volume of acid = …………………… cm3               [2]


	(e) 	Some students are given a drain cleaner that is described as ‘50% NaOH solution’. They are told that this means that roughly 50 g NaOH are dissolved in 100 cm3 solution.

		The students have a standard 0.300 mol dm–3 solution of HCl and they wish to use this to find the accurate concentration of the drain cleaner.

			The students accurately dilute a certain volume of the drain cleaner to 1000 cm3.
(i) Calculate the volume of drain cleaner the students need to dilute to get a suitable solution for titration with the acid.








										    volume = ……………………………cm3          [3]
	





(ii) Suggest the apparatus used by the students to dilute the drain cleaner.


				……………………………………………………………………………

     				……………………………………………………………………………  [1]




11 	NO reacts with water. One of the products is compound A. 
	Compound A contains H: 2.13%; O: 68.1%.
	Calculate the empirical formula of compound A. 
	Show your working.






empirical formula = …………………………	[2]








12 Coal fired power stations produce the pollutant gas sulfur dioxide, SO2. This      gas is toxic and produces ‘acid rain’.

(a) The sulfur dioxide reacts with water and oxygen in the atmosphere to produce sulfuric acid, H2SO4.

			Write a balanced equation for this reaction. Include state symbols.



                                                                                           		                                       [2]
(b) One way to reduce the sulfur dioxide emissions is to allow the waste gas from the power station to pass through a fine powder of calcium oxide. The following reaction takes place.

[image: ]

			Explain why calcium oxide would be expected to react with sulfur dioxide.

			...................................................................................................................................
			.............................................................................................................................. [1]

(c) Both carbon and sulfur form dioxides when burnt.
   			CO2 is a linear molecule. SO2 is a bent (v-shaped) molecule.
[image: ]
   			Explain why CO2 is linear and SO2 is a bent molecule. 
 			Give the bond angle in SO2.
			............................................................................................................................
			............................................................................................................................
			............................................................................................................................
			..............................................................................................................................
   Bond angle in SO2........................................            [4]


(d)   	The sulfur dioxide is the result of sulfur impurities in the coal burning in air.
			In some coals, the sulfur content can be up to 10% by mass.

Calculate the mass of sulfur dioxide produced when 1.0 kg of coal is burnt. Assume the sulfur content to be 10% by mass.





                                                          mass of SO2= ...................................................... g [2]


	(e)  	Carbon has a very high melting point and sulfur has a low melting point.
       			Name the type of bonding and structure in carbon and sulfur.
[image: ]
  [2]

13 	Terrorists try to smuggle neutron-emitting material across international borders.
	Neutron detectors are used to combat this.

	One material that can be used in neutron detectors is the isotope, boron-10.

	(a)   	Boron has two stable isotopes. Complete the table below to show their atomic structures.
[image: ]
                   [1]






	(b) 	Analysis of a sample of boron by a time-of-flight mass spectrometer produced the following mass spectrum.
[image: ]
	 		(i)	What information is given by the height of the two peaks on the mass spectrum?

         					..........................................................................................................................
         					..................................................................................................................... [1]

			(ii)   	Explain how the information given on a mass spectrum, such as the one shown above for boron, can be used to calculate the relative atomic mass of an element.

        					..........................................................................................................................
        					..........................................................................................................................
        					..................................................................................................................... [2]
										
[Total Marks: 50]
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MARK SCHEME

	Question
	Mks
	Answer
	Question Source and Guidance
	Topics
	Demand

	1
	1
	C
	Q7 - GCE - Chemistry B - Specimen - H033/01
	Formulae, equations and amount of substance
	M

	2
	1
	A
	Q8 - GCE - Chemistry B - Specimen - H033/01
	Formulae, equations and amount of substance
	H

	3
	1
	B
	Q9 - GCE - Chemistry B - Specimen - H033/01
	Formulae, equations and amount of substance; Evaluation
	M

	4
	1
	B
	Modified from UCLES, A Level Chemistry, June 1988, Question Paper 9250/3, question 31
	Atomic structure; Energy and matter
	

	5
	1
	D
	Modified from UCLES, A Level Chemistry, June 1989, Question Paper 9250/3, question 3
	Atomic structure
	

	6
	1
	D
	Modified from UCLES, A Level Chemistry, June 1989, Question Paper 9250/3, question 14
	Bonding and structure;  Inorganic chemistry and the periodic table
	

	7
	1
	A
	Modified from UCLES, A Level Chemistry, June 1989, Question Paper 9250/3, question 29
	Formulae, equations and amount of substance;  Equilibria (acid–base)
	

	8(a)
	2
	Nichrome wire dipped in sample and concentrated HCl
then placed in blue/roaring Bunsen flame
OR dissolve limestone in acid and put a splint soaked in the solution into blue/roaring Bunsen flame
OR add the limestone to ethanol in a spray bottle and
spray the solution into blue/roaring Bunsen flame ✓

(Brick) red ✓
	Q19(a) - GCE - Chemistry B - Specimen - H033/01
	Energy and matter; Implementing
	L

	8(b)
	3
	n(HCl) = (25 – 7) × 0.1/1000 = 1.80 × 10–3 (mol) 
n(CaCO3) = 1.80 × 10–3/2 = 9.0 × 10–4 mol
mass CaCO3 = 9.0 × 10–4× 100.1 = 9.0 × 10–2 (g) 

% = 0.09 × 100/0.13 = 69(.3) % 

	Q19(b) - GCE - Chemistry B - Specimen - H033/01
The second mark is for the working or the answer 
ALLOW ECF on any value for first mark smaller than 0.13
ALLOW any sig figs greater than 1
69% scores 2 without reference to the working
	Formulae, equations and amount of substance
	L,M,H

	8(c)
	2
	Use a lump of calcium carbonate weighing more than 1 g 
more (or more concentrated) acid (and alkali) 

	Q19(c) - GCE - Chemistry B - Specimen - H033/01
	Formulae, equations and amount of substance; Evaluation
	H

	8(d)
	2
	Test on filtrate (or solution in any acid): Fe(III) gives brown ppt with NaOH 

Test on solution in HNO3:
AgNO3 gives white ppt with chloride 
	Q19(d) - GCE - Chemistry B - Specimen - H033/01
No marks for tests alone without indication of what is tested
ALLOW ‘purple/pink colour with phenol’ for first mark only
	Inorganic chemistry and the periodic table; Planning
	M,H

	9
	4
	shape:  bent OR  V-shaped 
angle 120° (±3) 
3 groups of electrons / 3 areas of electron density 

(electrons) repel and get as far away from each other as possible 
	Q21(d) - GCE - Chemistry B - Specimen - H033/01
no ECF between marking points

Mark 4th mpt separately
must be in terms of  the words allowed for the 3rd mpt or ‘electrons’ or ‘pairs of electrons’ 
NOT ‘bonds’ 
ALLOW ‘minimise repulsion’ (in context of electrons or other appropriate wording)
NOT ‘maximum repulsion’
	Bonding and structure
	L,M,H

	10(a)
	1
	Atomic or proton number 
	Q1(a) - GCE - Chemistry B - Specimen - H033/02
	Inorganic chemistry and the periodic table
	L

	10(b)
	2
	(68.1 × 58) + (26.2 × 60) + (1.14 × 61) + (3.63 × 62) +
(0.930 × 64)
/100 = 58.75(664) = 58.8 
	Q1(b) - GCE - Chemistry B - Specimen - H033/02
	Modern analytical techniques
	L,M

	10(c)(i)
	1
	[image: ]
	Q1(c)(i) - GCE - Chemistry B - Specimen - H033/02
ALLOW individual circles around points
	Inorganic chemistry and the periodic table
	L,M

	10(c)(ii)
	3
	Nuclear charge increases 
outer electron(s) in same shell/roughly same distance from nucleus 
so attraction (between nucleus and electrons) greater / (electrons) more difficult to remove 
	Q1(c)(ii)- GCE - Chemistry B - Specimen - H033/02
	
	

	10(d)
	2
	M(Mg(OH)2) = 58.3 (g mol)-1
n(Mg(OH)2) = 0.292/58.3 = 0.00500 mol 
amount of acid reacting = 2 x 0.005 = 0.0100 mol
AND
volume of acid =  0.01/0.1 = 0.100 dm3 = 100 cm3 
	Q1(e) - GCE - Chemistry B - Specimen - H033/02
	Formulae, equations and amount of substance; Equilibria (acid-base); Analysis
	M,H

	10(e)(i)
	3
	[NaOH] = 50 x 10/40 = 12.5 (mol dm–3) 
(To create solution of similar concentration to HCl solution) dilution needed 12.5/0.3 = 41.67 
(1000/41.67)  Volume = 24.0 cm3 
	Q1(f)(i) - GCE - Chemistry B - Specimen - H033/02

	Formulae, equations and amount of substance; Planning; Use of apparatus
	L,M,H

	10(e)(ii)
	1
	burette (if 24.0 cm3 in (i)) or pipette (if 25 cm3 in (i)) AND
(1000 cm3) volumetric flask
	Q1(f)(ii) - GCE - Chemistry B - Specimen - H033/02 
ALLOW ECF from previous question
can use 25.0 cm3 (pipette) if justified by saying that titre does not have to be exactly 1 : 1
	
	

	11
	2
	Calculation of 29.77% N and dividing by Ar values to give H: 2.13; N: 2.13; O: 4.25 
Ratio 1:1:2 and HNO2   
	Q3(c) - GCE - Chemistry B - Specimen - H033/02
	Formulae, equations and amount of substance
	L,M

	12(a)
	2
	2SO2(g) + 2H2O(g or l)  + O2(g) → 2H2SO4(aq)
correct species and balance 
states 
	Q2(a) - GCE - Chemistry B - June 2014 - F331/01
ALLOW ‘half’ or multiples
DO NOT ALLOW (l) for sulfuric acid
ALLOW ‘state’ mark if species correct but equation unbalanced
	Formulae, equations and amount of substance
	L,M


	12(b)
	1
	CaO/it is basic  
	Q2(b) - GCE - Chemistry B - June 2014 - F331/01
ALLOW alkaline instead of basic
And answers like..
“it is an acid/base reaction and the acidic sulfur dioxide is neutralised by the CaO”	
	Equilibria (acid–base)
	H

	12(c) 
	4
	carbon dioxide has two sets/groups of electrons/areas of electron density 

sulfur dioxide has three sets etc.

electrons repel as far as possible/minimise repulsion 





(three groups gives) 1200 (allow 115 -1250) 
	Q2(c) - GCE - Chemistry B - June 2014 - F331/01
IGNORE references to bonding pairs

Watch for CON “three bonding groups in SO2”

Watch out for CON – “repel as far apart as possible” for one species, but “don’t repel ……..”for the other

IGNORE ‘repel as much as possible’ IGNORE ‘push’
NOT ‘atoms repel’
IGNORE ‘bonds repel’

ALLOW  for ‘electrons’: ‘these’ (if 1st mpt scored) or any of the terms allowed for the first mpt
NO ecf (eg 4areas/109)
	Bonding and structure
	L,M,H

	12(d)
	2
	100 ÷ 32.1 (3.112 or 3.125 if 32 used)
answer to first marking point x 64.1 (64) and correctly evaluated (=199.7or 200.31) 
	Q2(d) - GCE - Chemistry B - June 2014 - F331/01
ALLOW working or answer for 1st marking pt.
199.7/200 on answer line scores both marks
	Formulae, equations and amount of substance
	M,H

	12(e)
	2
	carbon: covalent;  giant /network 
sulfur:  covalent; (simple) molecular/ small molecules
	Q2(f) - GCE - Chemistry B - June 2014 - F331/01
IGNORE ‘covalent’ in right-hand column

IGNORE ‘lattice/molecular/molecules’ in top   right box

ALLOW id-id for sulfur in bottom left box
ALLOW ‘simple molecule’ in bottom right box
	Bonding and structure
	L,M

	13(a)
	1
	
	
Isotope
	
Number of protons
	
Number of neutrons
	
Number of electrons

	
Boro n-10
	
5
	
5
	
5

	
Boro n-11
	
5
	
6
	
5



	Q3(a) - GCE - Chemistry B - June 2014 - F331/01


All correct for the mark
	Atomic structure
	L

	13(b)(i)
	1
	(percentage)abundance/amount/intensity (of the isotopes)
	Q3(b)(i) - GCE - Chemistry B - June 2014 - F331/01
ALLOW ‘their %’s in a sample of boron’ AW
ALLOW answers which say there is more boron-11 ora
ALLOW relative (isotopic) abundance
IGNORE ‘abundance of peaks’
IGNORE references to masses
	Modern analytical techniques
	L,M,H

	13(b)(ii)
	2
	Mass of each isotope multiplied by
abundance/peak height/frequency/amount/intensity/value 

(calculate) average/mean 
	Q3(b)(ii) - GCE - Chemistry B - June 2014 - F331/01
ALLOW sum of isotopic mass x % abundance (scores both marks)

ALLOW sum divided by total abundance for 2nd mpt
ALLOW ÷ 100 (y axis not labelled)
2nd mark depends on first being scored
	
	

	Total
	50
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