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Note – the multiple choice questions used in this paper are recycled from the assessed homeworks, tests and assessment points for the AS-level/1st Year course



1.      At room temperature, both sodium metal and sodium chloride are crystalline solids which contain ions.
        Sodium chlorate(V), NaClO3, contains 21.6% by mass of sodium, 33.3% by mass of chlorine and 45.1% by mass of oxygen.
(a)      Use the above data to show that the empirical formula of sodium chlorate(V) is NaClO3
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
(b)     Sodium chlorate(V) may be prepared by passing chlorine into hot aqueous sodium hydroxide. Balance the equation for this reaction below.
....... Cl2 + ....... NaOH → ....... NaCl + NaClO3 + 3H2O
(3)
(Total 3 marks)

2.	Zinc forms many different salts including zinc sulfate, zinc chloride and zinc fluoride.

   Predict the type of crystal structure in solid zinc fluoride and explain why its melting point is high.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(3)
(Total 3 marks)



3.      (a)     State the meaning of the term first ionisation energy of an atom.
......................................................................................................................
......................................................................................................................
(2)
(b)     Write an equation to illustrate the process occurring when the second ionisation energy of magnesium is measured.
......................................................................................................................
(1)
(c)     The Ne atom and the Mg2+ ion have the same number of electrons. Give two reasons why the first ionisation energy of neon is lower than the third ionisation energy of magnesium.
Reason 1 .....................................................................................................
Reason 2 .....................................................................................................
(2)
(d)      There is a general trend in the first ionisation energies of the Period 3 elements, Na – Ar
(i)      State and explain this general trend.
Trend ……….......................................................................................
Explanation .........................................................................................
.............................................................................................................
.............................................................................................................
(ii)     Explain why the first ionisation energy of sulphur is lower than would be predicted from the general trend.
.............................................................................................................
.............................................................................................................
.............................................................................................................
(5)
(Total 10 marks)
 


 






4.      At high temperatures, nitrogen is oxidised by oxygen to form nitrogen monoxide in a reversible reaction as shown in the equation below.
N2(g)  + O2(g) [image: ] 2NO(g)        ∆Hο   =   +180 kJ mol–1
 (a)     In terms of electrons, give the meaning of the term oxidation.
......................................................................................................................
(1)
 (b)     Nitrogen monoxide, NO, is formed when silver metal reduces nitrate ions, NO3- in acid solution.
(i)      Deduce the oxidation state of nitrogen in NO and in NO3-
NO.......................................................................................................
NO[image: ] ....................................................................................................
(ii)     Write a half-equation for the reduction of NO[image: ] ions in acid solution to form nitrogen monoxide and water.
.............................................................................................................
(iii)     Write a half-equation for the oxidation of silver metal to Ag+(aq) ions.
.............................................................................................................
(iv)    Hence, deduce an overall equation for the reaction between silver metal and nitrate ions in acid solution.
.............................................................................................................
(5)
(Total 6 marks)

5.	Chlorine can form molecules and ions that contain only chlorine, or that contain chlorine combined with another element.
(a)     Use your understanding of the electron pair repulsion theory to draw the shape of the AsCl3 molecule and the shape of the Cl3+ ion.
Include any lone pairs of electrons that influence the shape.
Name the shape made by the atoms in the AsCl3 molecule and in the Cl3+ ion.
 
  
 
........................................................................................................................
........................................................................................................................
 (4)

(b)     Explain why the AsCl4+ ion has a bond angle of 109.5°.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
 (2)
(Total 6 marks)

6.      (a)      For the elements Mg–Ba, state how the solubilities of the hydroxides and the solubilities of the sulphates change down Group II.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(b)      Describe a test to show the presence of sulphate ions in an aqueous solution. Give the results of this test when performed on separate aqueous solutions of magnesium chloride and magnesium sulphate. Write equations for any reactions occurring.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
.......................................................................................................................
(c)     State the trend in the reactivity of the Group II elements Mg–Ba with water.
Write an equation for the reaction of barium with water.
........................................................................................................................
........................................................................................................................
........................................................................................................................
.......................................................................................................................

(Total 11 marks)
7.     (a)     State the trend in the boiling points of the halogens from fluorine to iodine and explain 			this trend.
Trend ............................................................................................................
Explanation ...................................................................................................
......................................................................................................................
......................................................................................................................
(4)
(b)     Each of the following reactions may be used to identify bromide ions. For each reaction, state what you would observe and, where indicated, write an appropriate equation.
(i)      The reaction of aqueous bromide ions with chlorine gas
Observation ........................................................................................
Equation ..............................................................................................
(ii)     The reaction of aqueous bromide ions with aqueous silver nitrate followed by the addition of concentrated aqueous ammonia 
Observation with aqueous silver nitrate ...............................................
Equation ..............................................................................................
Observation with concentrated aqueous ammonia ..............................
.............................................................................................................
(iii)     The reaction of solid potassium bromide with concentrated sulphuric acid 
Observation 1 .....................................................................................
Observation 2 .....................................................................................
(7)
(c)     Write an equation for the redox reaction that occurs when potassium bromide reacts with concentrated sulphuric acid.
......................................................................................................................
(2)
(Total 13 marks)
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9.	Which of the following has does not have only two unpaired electrons in an uncombined atom?
	A	Ca
	B	Ti
	C	C
	D	Se

10.	In which of the following reaction does the oxidation state of an element decrease by more than four units?
	A	[image: ]
	B	[image: ]
	C	[image: ]
	D	[image: ]

11.	Which of the following statements is incorrect?	
	A	manganese increases its oxidation state from left to right in the series[image: ].
	B	the reaction between iodide ions and concentrated sulphuric acid can result in the oxidation state of 			sulphur being decreased from +6 to -2.
	C	the strength of the metallic bonding in a group in the Periodic Table increases as the size of the atoms 			increases.
	D	magnesium iodide solution is colourless.

12.	Which of the following statements is correct?
	A	A redox reaction occurs between[image: ].
	B	A redox reaction occurs between [image: ].
	C	a method used to produce titanium is to heat titanium (IV) oxide with magnesium.
	D	The strength of the halide ion as a reducing agent increases down Group VII.



13.	Phosphorus(V) chloride decomposes at high temperatures into phosphorus(III) chloride and chlorine according to the equation.
PCl5(g) ⇌ PCl3(g) + Cl2(g)
Which one of the graphs best represents the variation with pressure of the yield of chlorine at equilibrium?
[image: ]
(Total 1 mark)

14.	What will you see when a solution of silver nitrate is added to a solution containing bromide ions, and concentrated aqueous ammonia is added to the resulting mixture?
A       a white precipitate soluble in concentrated aqueous ammonia
B       a white precipitate insoluble in concentrated aqueous ammonia
C       a cream precipitate soluble in concentrated aqueous ammonia
D       a yellow precipitate insoluble in concentrated aqueous ammonia
(Total 1 mark)

15.	Which one of the following atoms has only two unpaired electrons in its ground (lowest energy) state?
A       helium
B       beryllium
C       nitrogen
D       oxygen
(Total 1 mark)




16.	In which one of the following reactions is the standard enthalpy change equal to the standard enthalpy of formation of lithium fluoride?
A       Li(g) + F(g) → LiF(s)
B       Li+(g) + F−(g) → LiF(s)
C       Li+(aq) + F−(g) → LiF(s)
D       Li(s) + [image: ]F2(g) → LiF(s)
(Total 1 mark)

17.	An aqueous solution of a white solid gives a yellow precipitate with aqueous silver nitrate. The formula of the white solid could be
A       AgBr
B       AgI
C       NaBr
D       NaI
(Total 1 mark)

18.	An atom in which the number of protons is greater than the number of neutrons is
A       234U
B       6Li
C       3He
D       2H
(Total 1 mark)

19.	Which one of the following contains the smallest number of moles of carbon dioxide gas?
A       2.65 g
B       0.0150 m3 at 1000 K and 33.0 kPa
C       1.50 dm3 at 327 °C and 200 kPa
D       1500 cm3 at 300 K and 100 kPa
(Total 1 mark)



20.	Using the data below, which is the correct value for the standard enthalpy of formation for TiCl4(l)?
C(s) + TiO2(s) + 2Cl2(g) → TiCl4(l) + CO2(g)                ∆H[image: ] = −232 kJ mol−1
Ti(s) + O2(g) → TiO2(s)                            [image: ] = −912 kJ mol−1
C(s) + O2(g) → CO2(g)                            [image: ] = −394 kJ mol−1
A       −1538 kJ mol−1
B       −1094 kJ mol−1
C       −750 kJ mol−1
D       +286 kJ mol−1
(Total 1 mark)

21.	When one mole of ammonia is heated to a high temperature, 50% dissociates according to the following equilibrium.
2NH3(g) ⇌ N2(g) + 3H2(g)
What is the total number of moles of gas present in the equilibrium mixture?
A       1.5
B       2.0
C       2.5
D       3.0
(Total 1 mark)

22.	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 volume of carbon dioxide, measured at 298 K and 1.01 × 105 Pa, formed in this reaction during the removal of 1.00 tonne (1000 kg) of silicon dioxide is
A       24.5 dm3
B       408 dm3
C       24.5 m3
D       408 m3
[bookmark: _GoBack](Total 1 mark)
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Comment on the consistency of the titres. Suggest one possible reason for an anomalous
result.
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Calculate the difference between the experimental M value determined by the student and
the actual M; value of Na;CO3 HyO

Express this difference as a percentage of the actual M, value of Na;CO3.H;0 and comment
on the significance of this percentage. You should assume that the difference is not due to
impurities.

(If you could not complete the calculation in part 3 of the Analysis section, you should
assume that the experimental M, value is 130.0. This is not the correct answer.)
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Comment .
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State two ways of improving the student’s method of weighing the sodium carbonate. Tn
each case explain why the accuracy of the experiment would be improved.

Improvement I ..

Explanation ...

Improvement 2 .

Explanation ..
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TiCly + 4Na —> Ti + 4NaCl
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MnO; + 4H* + 3Fe?* — MnO, + 3Fe* + 2H,0
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6HI + HpSO4 — 31 + S + 4H0
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Cr0% + 14H* + 6V2* —5 2Cr™ + TH0 + 6V
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image3.png
A sample of sodium carbonate was thought to be the monohydrate, Na,CO5.H,O
A student was asked to confirm the identity of the sample by titration against hydrochloric acid.

‘The method chosen by the student involved rinsing a weighing bottle with pure water and then
weighing 0.15 g of the carbonate into the bottle. The contents of the weighing bottle were then
transferred to a conical flask by inverting the bottle over the flask and shaking the bottle. About
20cm” of pure water were added to the conical flask.

‘The student filled a burette with 0.100 mol dm™> hydrochloric acid. The sample was titrated with
the acid solution, using methyl orange indicator. The student then repeated the titration using,
further 0.15 g samples of the carbonate. The following results were obtained.

Titration number 1 2 3 4 5

Final burette reading/cm’ 23.20 | 22.80 | 45.70 | 22.75 | 29.50

Initial burette reading/cm® 0.05 | 0.05 [22.80| 0.10 | 6.80
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Use all of the concordant results in the table above to determine an average titre.

‘The equation for the reaction is shown below.

Na;CO3 + 2HCI —> 2NaCl + CO; + H0

Use the average ttre to calculate the number of moles of sodium carbonate present in 0.15 g
of the sample.
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Use your result from part 2 (o determine the relative formula mass, My, of the sodium
carbonate in the sample.

Use your result from part 3 to determine the number of moles of water of crystallisation
ccombined with one mole of sodium carbonate.

(If you could not complete the calculation in part 3 of the Analysis section, you should
assume that the experimental M, value is 130.0. This is not the correct answer.)
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For the balance and the burette, the maximum total errors are shown below. These errors
take into account multiple measurements.

balance total error £001g
burette total error +0.15em*

istimate the maximum percentage error in using these picces of apparatus, and hence
estimate their combined error.

You should use the average titre to estimate the percentage error in using the burette.





