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WIJEC AS/A level Chemistry - Unit 1

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1-5 3947 4.6 2.7 10 46.1 100
6a 3799 1.9 1.5 5 37 96.3
6b 3895 1.9 1.2 4 46.8 98.7
6¢C 3848 2.5 1.7 5 49 97.5
6d 3867 1.5 0.8 3 49.1 98
6e 3846 0.9 1 3 31.1 97.4
7a 3731 2.9 2 6 47.8 94.5
7b 3934 1.3 1.1 4 32.6 99.7
7c 3784 2 1.8 5 39.9 95.9
8a 3940 2.5 1.9 7 36.3 99.8
8b 3876 0.9 0.8 2 42.8 98.2
8c 3864 1.6 1.1 4 40.5 97.9
8d 3859 2 1.4 4 51.2 97.8
9a 3614 2.3 1.7 6 37.6 91.6
9b 3265 0.9 0.9 2 45.9 82.7
9c 3601 0.6 0.7 2 29.4 91.2
9d 3275 0.4 0.7 2 19.5 83
9e 3739 2 1.6 6 334 94.7
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6.

(b)

SECTION B

Answer all questions in the spaces provided.

(a) The atomic spectrum of hydrogen consists of several separate series of lines.

(i) In the Balmer series, when an electron returns from the third shell to the second

shell, a red line is seen at a wavelength of 656nm. Calculate the energy of the
radiation emitted at this wavelength. [3]
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(i) Explain how the Lyman series can be used to calculate the ionisation energy of
hydrogen.
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State and explain how you would expect the ionisation energy of hydrogen to compare
with the first ionisation energy of:

(i) helium

[2]
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SECTION B

Answer all questions in the spaces provided.

|6. (a) The atomic spectrum of hydrogen consists of several separate series of lines.

Rmer—e—iy

(i) In the Balmer series, when an electron returns from the third shell to the second
shell, a red line is seen at a wavelength of 656 nm. Calculate the energy of the
radiation emitted at this wavelength. [3]
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(i) Explain how the Lyman series can be used to calculate the ionisation energy of|

hydrogen. [2]
: 02290 OPreSends

(b) State and explain how you would expect the ionisation energy of hydrogen Vto compare

with the first ionisation energy of: " e = 18T e ot
(@) helium - T 2]
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6.

SECTIONB

Answer all questions in the spaces provided.

(a) The atomic spectrum of hydrogen consists of several separate series of lines.

(i) In the Balmer series, when an electron returns from the third shell to the second
shell, a red line is seen at a wavelength of 656 nm. Calculate the energy of the

radiation emitted at this wavelength. " [3]
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(i) Explain how the Lyman series can be used to calculate the ionisation energy of
hydrogen.
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(b) State and explain how you would expect the ionisation energy of hydrogen to compare
with the first ionisation energy of:

(i) helium [2]
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Section B

Question

Marking details

Marks available

AO1 AO2 | AO3 | Total | Maths | Prac
6. | (@ | (i) AE = hf and f = ¢/A (h = Planck’s constant, ¢ = speed of light) (1)
energy = hc/A = 6.63 x 107* x 3.00 x 10%/ 656 x 10° (1)
energy = 3.03x 10 (1) 3 3 3
(i) measuring the convergent frequency / wavelength at the
convergence limit (1)
calculate the ionisation energy using AE = hf Q)
2 2
(b) | hydrogen lower value since it has a smaller nuclear charge (1)
electron comes from the same shell / no extra shielding (1) 2 2
(i) award (1) for any two of following
e hydrogen higher value since no shielding of outer electron /
lithium has shielding of outer electron
¢ outweighs smaller nuclear charge / greater effective nuclear 2 2
charge
e H outer electron closer to nucleus / lithium loses electron from
higher energy sub-shell
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(b)

SECTION B

Answer all questions in the spaces provided.

(a) The atomic spectrum of hydrogen consists of several separate series of lines.

(i) In the Balmer series, when an electron returns from the third shell to the second

shell, a red line is seen at a wavelength of 656nm. Calculate the energy of the
radiation emitted at this wavelength. [3]
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(i) Explain how the Lyman series can be used to calculate the ionisation energy of
hydrogen.
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State and explain how you would expect the ionisation energy of hydrogen to compare
with the first ionisation energy of:

(i) helium
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Sticky Note

Candidate gets M1 for correct formulae and M2 for correct conversion of wavelength unit from nm to m and substitution in formulae. However, the final answer is incorrect due to a mathematical error so does not score M3.



Sticky Note

Candidate does not score any marks since he/she has only stated what the ionisation energy is equal to not how it can be calculated from the Lyman series.



Sticky Note

Candidate does not score any marks. There is no mark for stating "extra electron in the same shell".  He/she should have said "outer electron in same shell". Also "helium has a greater effective nuclear charge" is inappropriate since the outer electrons are in the same shell.  He/she should have said "helium has greater nuclear charge".



Sticky Note

Candidate scores 1 mark for "more shielding for the outer electron" but does not gain a mark for "it is in a new shell". He/she needs to make it clear that the new shell is of a higher energy or further away from the nucleus to gain the second mark.
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Answer all questions in the spaces provided.

|6. (a) The atomic spectrum of hydrogen consists of several separate series of lines.
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(i) In the Balmer series, when an electron returns from the third shell to the second
shell, a red line is seen at a wavelength of 656 nm. Calculate the energy of the
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Sticky Note

Candidate scores M1 for correct formulae but does not get M2 because the unit of wavelength has not been converted from nm to m. He/she fails to get M3 since the frequency has not been multiplied by Planck's constant.



Sticky Note

Although candidate correctly mentions convergence limit, he/she does not score M1 since frequency has not been mentioned.



Sticky Note

Candidate scores 2 marks, getting M1 for the converse statement.



Sticky Note

Although candidate states that lithium "experiences more shielding", he/she does not get a mark since 'outer electron' has not been mentioned. However, he/she scores one mark for "greater nuclear charge outweighed by more shielding".
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SECTIONB

Answer all questions in the spaces provided.

6. (a) The atomic spectrum of hydrogen consists of several separate series of lines.

(i) In the Balmer series, when an electron returns from the third shell to the second
shell, a red line is seen at a wavelength of 656 nm. Calculate the energy of the
radiation emitted at this wavelength. [3] @
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(i) Explain how the Lyman series can be used to calculate the ionisation energy of
hydrogen. [2] @
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Sticky Note

Candidate scores all 3 marks for the correct formulae, conversions, substitutions and mathematical calculations. There was no mark for the correct number of significant figures this time, although he/she gave the answer to three significant figures as was expected from the data in the question.



Sticky Note

The first sentence is equivalent to stating 'the convergence limit', so candidate scores M1 for measuring the wavelength. Although he/she stated "used in equations" M2 is not scored since the actual equations are not given.



Sticky Note

Candidate scores M1 for stating "nuclear charge doubles" but does not mention 'shielding' so does not score M2.



Sticky Note

Candidate does not score the mark for 'shielding' because he/she has said "lithium's first electron" instead of 'lithium's outer electron'.










SECTION B

Answer all questions in the spaces provided.

6. (a) The atomic spectrum of hydrogen consists of several separate series of lines.
(i) In the Balmer series, when an electron returns from the third shell to the second

shell, a red line is seen at a wavelength of 656 nm. Calculate the energy of the
radiation emitted at this wavelength. [3]

(i) Explain how the Lyman series can be used to calculate the ionisation energy of
hydrogen. [2]

(b) State and explain how you would expect the ionisation energy of hydrogen to compare
with the first ionisation energy of:

(i) helium [2]
(i) lithium (2]
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9.

(a) A student is given five beakers _!gb»eﬂjj_gd;lAH A_}QL,Dﬁ»an,ng;,ml_E;aﬂgh,g@’ht@ingg different.
solution. The solutions are barium bromiaé;lﬁoarj‘g;qui’g[g’ggil’galciumQf] loride, magnesium
chloride and'magnesium nitrate, but it is ot known which beaker contains which solution.

She is also given solutions of three reagentsé’swgiﬁ@ﬁﬁ@@(@jand sulfurlc

Devise a plan that uses the reagents to unambiguously determine which solution is in
which beaker.

You should include the observations that enable you to positively identify all five solutions.
[6 QER]
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9. (a) A student is given five beakers labelled A, B, C D and E. Each contains a different
solution. The solutions are barium bromide, banum nitrate, calcium chloride, magnesium
chloride and magnesium nitrate but it is not known which beaker contains which solution.

She is also given solutions of three reagents: silver nitrate, sodium hydroxide and sulfuric
acid.

Devise a plan that uses the reagents to unambiguously determine which solution is in
which beaker.

You should include the observations that enable you to positively identify all five solutions.
[6 QER]
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_Prc-zc,p (:o.ws ﬂddmﬂSuLFur‘c Qc.d

ko bairum  bromde and _ borivm

Nitrate. p.r.QO.( UCes  Ehich. \white ..o
Prec.p tates. Poolin 9 £E0 Calcium
Chiorwde  pProoluces & U\ N whneg

PrecpiéQte Ddotnj it k0O the

Magnestvm  Coldtions (woen ¢
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Examiner

9. (a) A student is given five beakers labelled A, B, C, D and E. Each contains a different| "

solution. The solutions are barium bromide, barium nitrate, calcium chloride, magnesium
chloride and magnesium nitrate but it is not known which beaker contains which solution.

She is also given solutions of three reagents: silver nitrate, sodium hydroxide and sulfuric
acid.

Devise a plan that uses the reagents to unambiguously determine which solution is in
which beaker.

You should include the observations that enable you to positively identify all five solutions.
[6 QER]
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Question

Marks available

Marking details AOL | AO2 | AO3 | Total | Maths | Prac

9. | (@

Indicative content

to identify halides
e addition of silver nitrate
e chlorides give white precipitate, bromide gives cream precipitate

to identify magnesium compounds

e addition of sulfuric acid

e magnesium compounds give solutions, barium and calcium
compounds give precipitates 4 2 6 6

to identify barium compounds

e addition of sodium hydroxide

e barium compounds give solutions, calcium and magnesium
compounds give precipitates

e once compound identified further reagents not added to it

5-6 marks

Describes full details of all the tests and observations and how they allow all five compounds to be identified.

The candidate constructs a relevant, coherent and logically structured account including all key elements of the indicative content. A
sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary are used accurately throughout.

3-4 marks

Describes most of the tests in detail including observations that allow most of the compounds to be identified.

The candidate constructs a coherent account including most of the key elements of the indicative content. Some reasoning is evident in
the linking of key points and use of scientific conventions and vocabulary are generally sound.

1-2 marks

Describes some of the tests but lacks details and observations to allow identification of the compounds.

The candidate attempts to link at least two relevant points from the indicative content. Coherence is limited by omission and/or
inclusion of irrelevant material. There is some evidence of appropriate use of scientific conventions and vocabulary.

0 marks
The candidate does not make any attempt or give an answer worthy of credit.

© WJEC CBAC Ltd.
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Sticky Note

Candidate describes details of all the tests and observations that allow all five compounds to be identified so scores in the top band (5-6 marks).
Candidate has correctly described the results of adding silver nitrate. He/she also correctly used sulfuric acid to distinguish between magnesium chloride and calcium chloride and sodium hydroxide to distinguish between magnesium nitrate and barium nitrate. However, the candidate added silver nitrate to three samples again and gave the incorrect formulae for magnesium nitrate and barium nitrate.  A mark of 5 was awarded.
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Sticky Note

The candidate has simply given  descriptions and observations of adding all the reagents separately to each compound. He/she has not taken into account any of the results, consequently the candidate has performed many unnecessary tests and so scores in the middle band. Because all the observations are correct he/she scores in the higher middle band i.e 4 marks.
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Examiner

9. (a) A student is given five beakers labelled A, B, C, D and E. Each contains a different| "

solution. The solutions are barium bromide, barium nitrate, calcium chloride, magnesium
chloride and magnesium nitrate but it is not known which beaker contains which solution.

She is also given solutions of three reagents: silver nitrate, sodium hydroxide and sulfuric
acid.

Devise a plan that uses the reagents to unambiguously determine which solution is in
which beaker.

You should include the observations that enable you to positively identify all five solutions.

[6 QER] @
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Sticky Note

Candidate describes most of the tests in detail including observations that allow most of the compounds to be identified so scores in the middle band (3-4 marks).
Calcium chloride would also give a white precipitate when sodium hydroxide is added, however candidate correctly describes a test to distinguish between magnesium chloride and magnesium nitrate. The addition of silver nitrate to distinguish between barium nitrate and calcium chloride is correct, however the observation on adding sulfuric acid is incorrect so this could not have been used to identify barium bromide in the first place. A mark of 3 was awarded.
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Examiner
(e) Explain the following observations by reference to the bonding present in each of the only

substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain

circumstances. . (2]
‘v’\@;m;gsob&k&r\c&, ..... AR e B G SRS T T PR
free .. . fo...moug ... BROA A S SRt B R R LSS

.%.’.!.‘.@. ...... Odnla.. e s B R O ond.. .. {/L\n.rzpm'e... .........
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(i) lodineis a. solid which vaporises on gentle warming. [2]
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(iii) A metal such as magnesium is malleable. [2]
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(e)

Explain the following observations by reference to the bonding present in each of the
substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain
circumstances. [2]
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(i) lodine is a solid which vaporises on gentle warming. [2]
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(e) Explain the following observations by reference to the bonding present in each of the o
substances.
(i) lonic substances such as calcium chloride can conduct electricity under certain
circumstances. [2]
A Fo. move e red Aok on
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(ii) lodine is a solid which vaporises on gentle warming. [2]
(i) A metal such as magnesium is malleable. [2]
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(e)

(i)

calcium chloride contains a lattice of oppositely charged ions (that
are attracted to each other) / in the solid state the ions cannot move

freely (1)

in the molten state / in solution the ions are free to move and carry

electricity (1)

(ii)

in iodine pairs of atoms are bonded covalently to form molecules

which are held together by van der Waals forces (1)

these forces are weak / easy to break (1)

(iil)

bonding in magnesium consists of a regular array of metal ions
surrounded by a ‘sea’ of delocalised valence electrons (1)

when a force is applied the layers of metal ions slide over each

other forming a new shape (1)

© WJEC CBAC Ltd.

11











15

Examiner
(e) Explain the following observations by reference to the bonding present in each of the only
substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain

circumstances. . [2] @
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free . fo...mou ... Boominse. . tOm S O R0 2 LR
.%.’.!.‘.ﬁ ...... PSS ENE: = S s onch . Alhare e
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[2]

(i) lodine is a solid which vaporises on gentle warming.

lodine.. o ETns L LS nelod &
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[2] @

(i) A metal such as magnesium is malleable.

Metals. are...  bemoech..... Jccpgye,k‘»a/m ......... S W = o <X = EE
S G o T CA oL oo s e ok ... RIC n S, Lot et T
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Sticky Note

Candidate gets M2 for stating "in a liquid ions are free to move", but does not score M1 since he/she does not mention the solid state.



Sticky Note

Candidate scores both marks for naming the type of intermolecular force and stating its strength.



Sticky Note

Candidate scores M1 for describing the bonding in magnesium but the reason for its malleability is incorrect.
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(e)

Explain the following observations by reference to the bonding present in each of the
substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain
circumstances. [2]
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(n i (a.Etice mgonr\\ﬁ 9e- @e)

low -
(i) lodine is a solid which vaporises on gentle warming. [2]

Toodline s .o lot O eleckrons

Wheh...con.. . Cleate.  Non. .clef. ...
Wwaoals forces . These are  Shork,. . .

are _easy. . bo.  break. by . erming...
(i) At es:magneskmi i isliodbie: 2]
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Sticky Note

Candidate scores M1 for stating "as a solid each ion is locked in place". Although the candidate has correctly identified that the compound must be in a liquid state to conduct electricity he/she has not explained why so does not score M2.



Sticky Note

Although the candidate has not stated that the van der Waals forces are between iodine molecules, he/she has stated that they are intermolecular forces so scores M1. He/she also scores M2 for stating these forces are weak and easy to break.



Sticky Note

Candidate does not score M1 because he/she has stated "magnesium anions" instead of 'magnesium cations' or 'magnesium ions'. Candidate does not show that the ions slide over each other so does not get M2.
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it Examiner
(e) Explain the following observations by reference to the bonding present in each of the o
substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain
circumstances. 2] @

. MC—M wnduet vher peliten oo _edidocollimad.
(i) lodine is a solid which vaporises on gentle warming. 2] @
(i) A metal such as magnesium is malleable. [2] @
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Sticky Note

Candidate does not score any marks since he/she has written about "delocalised electrons" instead of 'ions'.



Sticky Note

Both marks are scored for naming the force, giving its strength and showing that it is intermolecular.



Sticky Note

Candidate scores M2 but does not get M1 as he/she has not described metallic bonding.
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() Explain the following observations by reference to the bonding present in each of the
substances.

(i) lonic substances such as calcium chloride can conduct electricity under certain

circumstances. [2]
(i) lodine is a solid which vaporises on gentle warming. 2]
(i) A metal such as magnesium is malleable. 2]
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