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The first 10 multiple choice questions have already been used for AS-level resources





1.	A student investigated how the initial rate of reaction between sulfuric acid and magnesium at 20 °C is affected by the concentration of the acid.
The equation for the reaction is
H2SO4(aq) + Mg(s)  [image: ] MgSO4(aq) + H2(g)
(a)     The student made measurements every 20 seconds for 5 minutes. The student then repeated the experiment using double the concentration of sulfuric acid.
State a measurement that the student should make every 20 seconds. Identify the apparatus that the student could use to make this measurement.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
(2)
(b)     State one condition, other than temperature and pressure, that would need to be kept constant in this investigation.
...........................................................................................................................
...........................................................................................................................
(1)
(c)     When the student had finished the investigation, an excess of sodium hydroxide solution was added to the reaction mixture. This was to neutralise any unreacted sulfuric acid. The student found that a further reaction took place, producing magnesium hydroxide.
(i)      Draw a diagram to show how the student could separate the magnesium hydroxide from the reaction mixture.
 
 
 
 
(2)
(ii)     Suggest one method the student could use for removing soluble impurities from the sample of magnesium hydroxide that has been separated.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(1)
(Total 6 marks)
2.	The carbonyl compound CH3CH2CHO reacts very slowly with HCN
 (a)     In practice, KCN rather than HCN is added to the carbonyl compound.
Given that Ka for HCN = 4.0 × 10–10 mol dm–3, suggest why the reaction with HCN is very slow.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(2)
(b)     Acrylic fibres are used as a substitute for wool. Acrylics are copolymers of acrylonitrile with other compounds.
Acrylonitrile is the common name for the following compound.
H2C = CH − C ≡ N
(i)      Acrylonitrile can be formed from propene.
Write an equation for the reaction of propene with ammonia and oxygen to form acrylonitrile and one other product.
...............................................................................................................
(1)
(ii)     The term copolymer is used to describe the product obtained when two or more different monomers form a polymer.
Draw the repeating unit of the acrylic copolymer that contains 75% acrylonitrile monomer and 25% chloroethene monomer.
 
 
 
 
(1)
(iii)    Name the type of polymerisation involved in part (ii)
...............................................................................................................
(1)
(Total 5 marks)


	3.
	[image: ]

	
	[image: ]

	
	[image: ]

	
	[image: ]

	
	[image: ]
(Total 12 marks)


	4.
	[image: ]
[image: ]

	
	(b)
	[image: ]

	
	(c)
	[image: ]
(Total 12 marks)




	5.
	[image: ]

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………………..
(5)

	
	[image: ]

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………………..
(4)

	
	[image: ]

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

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

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

………………………………………………………………………………………………………………………………………………………………………………..
(3)
(Total 12 marks)


	[bookmark: _Hlk480724139]6.
	[image: ]

	
	[image: ]

	
	[image: ]

	
	[image: ]

	
	[image: ]
(Total 13 marks)








7.	Silver oxide, Ag2O, can be reduced by passing hydrogen gas over the heated oxide. The maximum mass of silver that could be obtained from 2.32 g of silver oxide is
A       2.02 g
B       2.06 g
C       2.12 g
D       2.16 g
(Total 1 mark)

8.	25.0 cm3 of ethanedioic acid required 22.5 cm3 of 0.100 mol dm−3 potassium hydroxide solution for complete neutralisation.
The concentration of ethanedioic acid is
A       0.0225 mol dm−3
B       0.0450 mol dm−3
C       0.0560 mol dm−3
D       0.0900 mol dm−3
(Total 1 mark)

9.	The ester methyl ethanoate is hydrolysed as shown in the following equation.
    CH3COOCH3(l) + H2O(l) [image: ] CH3COOH(l) + CH3OH(l)     ΔH[image: ] = +3 kJ mol−1
A 3 mol sample of methyl ethanoate was mixed with 3 mol of water and left to reach equilibrium at 298 K. The equilibrium yield of ethanoic acid was 2 mol. The value of Kc for this reaction at 298 K is
A        [image: ]
B        [image: ]
C        2
D        4
(Total 1 mark)







10.	An equation for the incomplete combustion of butane in oxygen is
C4H10 + 4 [image: ]O2 → 4CO + 5H2O
The volume in dm3 of oxygen at 295 K and 100 kPa required to burn 0.1 mol of butane to form steam and carbon monoxide only is
A       8.6
B       11
C       12
C       16
(Total 1 mark)

11.	Which type of bond is formed between N and B when a molecule of NH3 reacts with a molecule of BF3?
 
	 
	A
	Ionic.
	[image: ]

	 
	B
	Covalent.
	[image: ]

	 
	C
	Co-ordinate.
	[image: ]

	 
	D
	Van der Waals.
	[image: ]



(Total 1 mark)



12.	The table below shows data for the four hydrocarbons ethyne, propyne, propene and propane. ΔHc is the standard enthalpy of combustion of these hydrocarbons.
 
	 
	Compound
	Name
	Mr
	−ΔHc[image: ] / kJ mol−1

	 
	HC≡CH
	ethyne
	26
	1300

	 
	HC≡CCH3
	propyne
	40
	1940

	 
	H2C=CHCH3
	propene
	42
	2060

	 
	CH3CH2CH3
	propane
	44
	2220



The complete combustion of 2.0 g of one of the above hydrocarbons releases exactly 100 kJ of heat energy.
This hydrocarbon is
A       ethyne
B       propyne
C       propene
D       propane
(Total 1 mark)

13.	On heating, magnesium reacts vigorously with element X to produce compound Y. An aqueous solution of Y, when treated with aqueous silver nitrate, gives a white precipitate that is readily soluble in dilute aqueous ammonia. What is the minimum mass of X that is needed to react completely with 4.05 g of magnesium?
A       11.83 g
B       5.92 g
C       5.33 g
D       2.67 g
(Total 1 mark)



14.	Use the information below to answer this question.
C(s) + O2(g) → CO2(g)                    ∆H[image: ] = −393.5 kJ mol−1
H2(g) +  [image: ]O2(g) → H2O(l)                ∆H[image: ] = −285.8 kJ mol−1
3C(s) + 4H2(g) → C3H8(g)               ∆H[image: ] = −104.0 kJ mol−1
4C(s) + 5H2(g) → C4H10(g)             ∆H[image: ] = −125.2 kJ mol−1
The value in kJ mol−1 of the enthalpy of thermal dissociation when butane forms propane, hydrogen and carbon is
A       −26.3
B       −17.5
C       +17.5
C       +21.2
(Total 1 mark)

15.	Which one of the following molecules or ions is pyramidal in shape?
A       BF3
B       CH[image: ]
C       CH[image: ]
D       SF[image: ]
(Total 1 mark)

16.	The removal of silicon dioxide with limestone in the Blast Furnace can be represented by the following equation.
CaCO3(s) + SiO2(s) → CaSiO3(l) + CO2(g)
The minimum mass of calcium carbonate needed to remove 1.00 tonne (1000 kg) of silicon dioxide is
A       0.46 tonne
B       0.60 tonne
C       1.67 tonne
D       2.18 tonne
(Total 1 mark)
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	17.
	Which of the following will not form a precipitate with aqueous silver nitrate in the presence of an excess of aqueous ammonia?


	
	A
	NaCl(aq)


	
	B
	KBr(aq)


	
	C
	KI(aq)


	
	D
	CH3CHO(aq)
(Total 1 mark)


	18.
	

Which of the following ions could not catalyse this reaction:


	
	A
	Fe2+(aq)


	
	B
	Cu2+(aq)


	
	C
	Zn2+(aq)


	
	D
	Fe3+(aq)
(Total 1 mark)


	19.
	
	Intermolecular hydrogen bonding does not affect the boiling points of:


	
	A
	alcohols


	
	B
	aldehydes


	
	C
	carboxylic acids


	
	D
	Amines
(Total 1 mark)


	20.
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(Total 1 mark)


	21.
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(Total 1 mark)


	22.
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(Total 1 mark)


	23.
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(Total 1 mark)
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(Total 1 mark)


	25.
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(Total 1 mark)
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(Total 1 mark)


	27.
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(Total 1 mark)





	28.
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(Total 1 mark)


	
29.
	Which of the following species does not contain two or more co-ordinate bonds?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)


	30.
	Which of the following reations involves ligand substitution without a change in coordination number?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)





	31.
	

Which of the following is not a correct statement about the equilibrium mixture?


	
	A
	



	
	B
	



	
	C
	



	
	D
	

(Total 1 mark)


	32.
	[image: ]
Which of the following statements is untrue?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)


	33.
	Which of the following supports the identification of an unknown compound as propanoyl chloride?


	
	A
	[image: ]


	
	B
	a triplet, a quartet and a singlet in its proton n.m.r. spectrum


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)


	34.
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Which of the following statements about glucose is not correct?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)


	35.
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Which of the following statements is incorrect?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)





	36.
	Which of the following pairs of reagents forms a white precipitate when mixed?


	
	A
	[image: ]


	
	B
	[image: ]


	
	C
	[image: ]


	
	D
	[image: ]
(Total 1 mark)
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The following scheme shows some reactions of chromium compounds in aqueous solution.

5 Reaction 7
[Cr(H0)6l™ Cr0j
CH;CH,0H
+HyS04(aq)
Reaction 1
Na,CO4
Grey-green precipitate A + gas B
Reaction 4
excess NHs(aq)
[Cr(NH)l*™
Reaction 5
excess HyNCH,CH,NH,

Chromium-containing
species C




image8.png
(a)

Identify the grey-green precipitate A and the gas B formed in Reaction 1. Write an
equation for this reaction.

Precipitate A

Gas B

Equation

(3 marks)




image9.png
(i) Draw the structure of the chromium-containing species C formed in Reaction 5.
Indicate the charge on species C.

i) Explain, by reference to the changes in bonding, why the enthalpy change, AH,
in Reaction 5 is close to zero.

i) Explain why the free-energy change, AG, for Reaction 5 is negative.

(7 marks)




image10.png
‘Two organic compounds are formed in Reaction 7. One of these compounds has a low
boiling point and can be distilled readily from the reaction mixture. The other
compound has a higher boiling point and is the main organic product formed when the
feaction mixture is refluxed.

(i) Identify the organic product that has a low boiling point.

(i) Identify the main organic product formed when the mixture is refluxed.

(2 marks)




image11.png
(2) When methane reacts with chlorine in sunlight, a mixture of chlorinated substitution
products is obtained. Outline mechanisms for the formation of two of the chlorinated
substitution products.




image12.png
(b) Two different organic products can be formed when 2-chloropropane, CHsCHCICH:,
reacts with potassium hydroxide. The major product formed depends on the solvent in
which the potassium hydroxide is dissolved.

Write equations showing the formation of these different products. In cach case state
the solvent which could be used to obtain the best yield of that product.




image13.png
(¢) State why the hydrogen ion concentration in aqueous iron(I1) chloride is lower than that
in aqueous iron(I1) chloride of the same concentration.




image14.png
Ammonia can act as a base and as a nucleophile.

(@) Define the term Bronsted-Lowry base.

(1 mark)




image15.png
(b) Define the term nucleophile.

(1 mark)




image16.png
(€)' Wite an ionic equation for the reaction between ammonia and hydrochloric acid in
which the ammonia acts as a Bronsted-Lowry basc.

(1 mwkj




image17.png
(d) Write an equation for the reaction between ammonia and aqueous copper(IT) ions in
which ammonia acts as a ligand with the copper fons. Give the colour of each of the

copper-containing fons in your equation below its formula.

Equation . .

Colours

(4 marks)
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(e) Write an equation for the reaction between ammonia and ethanoy chloride in which
the ammonia acts as a nucleophile. Name and outline the mechanism for this reaction.

Equation

Name of mechanism

Mechanism

(6 marks)
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Consider the following reaction.

21 (aq) + S,0% (aq) = 2807 (aq) + Ix(aq)





image28.png
Which one of the following reactions would produce the greatest number of moles of gaseous
product?

A complete fermentation of a solution containing 90 g of glucose (M, = 180)

B treatment of 12 g of magnesium with an excess of hydrochloric acid

€ complete thermal decomposition of 50 g of calcium carbonate (M, = 100)

D addition of 23 g of sodium to water




image29.png
An aldehyde, CsH,O, has an asymmetric carbon atom and 5 peak:
spectrum. This aldehyde is

s proton n.m.r.

A pentanal.
B 2-methylbutanal.
€ 3-methylbutanal.
D 22-dimethylpropanal.




image30.png
Consider the following reactions.

NH; + HBr  — NH{Br
ammonium bromide

CH3NH, + HBr  — CH3NH3Br
methylammonium bromide

Which one of the following is correct?

A Methylamine behaves as a Brgnsted-Lowry acid.
B Methylammonium bromide is a quaternary ammonium salt.
€ Methylamine is a weaker base than ammonia.
D Ammonia behaves as a Brgnsied-Lowry base.




image31.png
An aqueous buffer contains 9.0 g each of lactic acid (M; = 90) and sodium lactate (M, = 112) in
1.0dm? of solution. The dissociation constant for lactic acid K, = 1.60 x 10~*mol dm™>. The
pH of this buffer solution is

A 480
B 470
C 380
D 370




image32.png
How many of the five structural isomers of molecular formula C3HgBrCl can show optical
activity?

A1
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2
3
4
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image33.png
Consider the following repeating unit of a condensation polymer.
el
7N*(CH2)A*N*(‘% *(CHz)a*ﬁ*
o
Which one of the following pairs of compounds can be used to produce this condensation
polymer?
A butanedioic acid and butane-14-diamine
butanedioic acid and hexane-14-diamine

id and butane-14-diamine

B
€ hexanedioi
D

hexanedioic acid and hexane-14-diamine





image34.png
Aketone of molecular formula CgHy,0 has 4 peaks in its proton n.m.r. spectrum. The compound is
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CH3COCH,CH,CH,CH;
CH3CH,COCH,CH,CH;
CH3COCH(CH3)CH,CH;
CH3CH(CH3)COCH,CHs
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Tsomers of CyH5 include three trimethylbenzenes.
Which one of the following is not a correct name for one of these isomers?

A 123-trimethylbenzene
B 124-trimethylbenzenc
C 13 4-trimethylbenzene
D 135 trimethylbenzene




image37.png
Consider the following reaction.
HyC=CHCH,CHO - H,C=CHCH,CH,0H
Which one of the following is the most suitable reagent for this conversion?

A acidified potassium dichromate(VI)
B Tollens’ reagent

€ hydrogen with a nickel catalyst

D NaBHj
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[Fe(H,0)5(OH) >+
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CuCF:

12—
13
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PClg




image42.png
[Fe(Hy0)P* + H,0 = [Fe(H,0)5(OH)** + H;0*




image43.png
[Fe(Hy0)g]** + 4CI- = [FeCly]” + 6H,0




image44.png
2Fe(H0)* + 210 = 2[Fe(H0)61** + 1,




image45.png
[Fe(Hy0)6I** +3C,05 = [Fe(Cr04)3]7 + 6H,0




image2.png
thane, from North Sea gas, can be cracked to form ethene and hydrogen. In practice, the
eracking reaction is incomplete and a mixture of ethane, ethene and hydrogen is obtained.

(a) Write an equation for this cracking reaction.

(1 mark)




image46.png
An equilibrium mixture of five gases has the mole ratio shown in the equation.

2P(g) + 2Q(g) == 6R(g) + S(g) + T(g)





image47.png
the mole fraction of R is equal to 0.5





image48.png
the mole fraction of S is less  than 0.1





image49.png
the mole fraction of T is less than the mole fraction of Q.





image50.png
the mole fraction of P is less than the mole fraction of S.





image3.png
(b) Calculate the total number of moles of gas in a 25.0cm® sample of the gascous mixture
after cracking, measured at a temperature of 332K and a pressure of 110 kPa.
(R=831JK 'mol™)

(3 marks)




image51.png
Some of the reactions involved in the extraction of iron in a Blast Furnace are shown below.
Reaction I Fes0(s) + 3CO() = 2Fe(l) + 3COx(g)
Reaction Il Fe,05(s) + 3C(s) —> 2Fe(l) + 3CO(g)

Reaction 111 CaO(s) + SiOx(s) —> CaSiOs(l)




image52.png
in Reactions I and 11, the oxidation state of carbon increases by 2.




image53.png
for Reaction 11, there is a temperature at which AG becomes negative.




image54.png
there is a larger increase in entropy in Reaction II than in React




image55.png
in Reaction 111, SiO; is oxidised.




image56.png
a broad absorption in its infra-red spectrum at 3350 cm™'




image57.png
the compound contains 38.92% of carbon and 9.09% of hydrogen by mass.




image58.png
the formation of misty fumes and a white precipitate when added to silver nitrate solution.




image59.png
A structure of glucose is shown below.
CHO
H—C—OH
HO—C—H
H—C—OH
H—C—OH
CH0H




image60.png
it undergoes nucleophilic addition with hydrogen cyanide.




image4.png
(¢) The 25.0cm® sample of the gaseous mixture from part (b) was treated with 75.0 cm® of
gaseous bromine, also measured at 332K and 110kPa.

(i) Calculate the number of moles of bromine added to the gaseous mixture and write
an cquation for the reaction between ethene and bromine.

Calculation .

Equation .

After the reaction between ethene in the gaseous mixture and bromine was complete,
the unreacted bromine was treated with an excess of aqueous potassium iodide. Todine
was formed.

) Write an cquation for the reaction between aqueous potassium i
bromine.

ide and





image61.png
it gives a silver mirror with Tollens’ reagent.




image62.png
1 mol of glucose reacts with 5 mol of ethanoic acid.
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it has the empirical formula C¢H,0¢




image64.png
Some standard electrode potentials are given below.

Mn**(ag) +¢ = Mn®*(ag)

Cry03 (aq) + 14H* (ag) + 6¢ —>  2Cr** (aq) + TH,0(1)
Bry(ag)+2¢ —> 2Br (ag)

VO3 (ag) + 2H (ag) + ¢ —>  VO?* (ag) + Hy0(1)

E°IV
+151
+133
+1.07
+1.00




image65.png
acidified Cr,0% can oxidise Br~ to Br, under standard conditios
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the cell  Pt|VO? (ag), VO3 (ag), H* (ag) Il Mn** (ag), Mn** (ag) | Pt
has an e.m.f. of +0.51V.
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in VO3 and VO** the oxidation states of vanadium are +5 and +4, respectively.
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Br; can oxidise Mn“* to Mn”* under standard conditions.
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NaCl(aq) and NaOH(aq)
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CoCly(aq) and Na,CO5(aq)




image5.png
Todine reacts with aqueous sodium thiosulphate according to the following equation.
I, + 2Na,8,0, — 2Nal + Na,S,0,

The iodine formed reacted with 22.1cm® of a 0.250moldm® solution of
sodium thiosulphate.

(iii) Calculate the number of moles of iodine formed. Hence, calculate the number of
moles of bromine which reacted with the ethene present in the 25.0 e’ sample of
the gaseous mixture.

Number of moles of iodine formed ...

Number of moles of bromine which reacted with ethene
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KF(aq) and AgNOs(aq)
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CuS0,4(aq) and BaCly(aq)




image6.png
(iv) Use these results to calculate the percentage by moles of ethene present in the
gascous mixture.

(8 marks)




