
Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2017 mark scheme, original question 1

H432/01 Mark Scheme June 2017 

5 

SECTION A 
 

Question Answer Marks Guidance 

1 D 1  

2 D 1  

3 C 1 ALLOW +6 in the box 

4 C 1  

5 B 1 ALLOW 20 in the box 

6 C 1  

7 A 1  

8 D 1  

9 C 1  

10 A 1  

11 A 1  

12 C 1 ALLOW 4.1 in the box 

13 B 1 ALLOW 0.426 in the box 

14 C 1  

15 B 1  

 Total 15  

 

H432/01 Mark Scheme June 2017 

5 

SECTION A 
 

Question Answer Marks Guidance 

1 D 1  

2 D 1  

3 C 1 ALLOW +6 in the box 

4 C 1  

5 B 1 ALLOW 20 in the box 

6 C 1  

7 A 1  

8 D 1  

9 C 1  

10 A 1  

11 A 1  

12 C 1 ALLOW 4.1 in the box 

13 B 1 ALLOW 0.426 in the box 

14 C 1  

15 B 1  

 Total 15  

 

1



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2018 mark scheme, original question 1

H432/01 Mark Scheme June 2018 
 

6 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 C 1 AO2.2  

2 C 1 AO2.2  

3 B 1 AO2.2  

4 D 1 AO2.4  

5 A 1 AO1.2  

6 C 1 AO1.2  

7 D 1 AO2.3  

8 A 1 AO1.1  

9 B 1 AO1.2  

10 C 1 AO2.6  

11 A 1 AO1.2  

12 D 1 AO2.5  

13 B 1 AO1.1  

14 C 1 AO1.1  

15 D 1 AO1.1  

 Total 15   

 

H432/01 Mark Scheme June 2018 
 

6 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 C 1 AO2.2  

2 C 1 AO2.2  

3 B 1 AO2.2  

4 D 1 AO2.4  

5 A 1 AO1.2  

6 C 1 AO1.2  

7 D 1 AO2.3  

8 A 1 AO1.1  

9 B 1 AO1.2  

10 C 1 AO2.6  

11 A 1 AO1.2  

12 D 1 AO2.5  

13 B 1 AO1.1  

14 C 1 AO1.1  

15 D 1 AO1.1  

 Total 15   
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Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2018 mark scheme, original question 5

H432/01 Mark Scheme June 2018 
 

6 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 C 1 AO2.2  

2 C 1 AO2.2  

3 B 1 AO2.2  

4 D 1 AO2.4  

5 A 1 AO1.2  

6 C 1 AO1.2  

7 D 1 AO2.3  

8 A 1 AO1.1  

9 B 1 AO1.2  

10 C 1 AO2.6  

11 A 1 AO1.2  

12 D 1 AO2.5  

13 B 1 AO1.1  

14 C 1 AO1.1  

15 D 1 AO1.1  

 Total 15   

 

H432/01 Mark Scheme June 2018 
 

6 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 C 1 AO2.2  

2 C 1 AO2.2  

3 B 1 AO2.2  

4 D 1 AO2.4  

5 A 1 AO1.2  

6 C 1 AO1.2  

7 D 1 AO2.3  

8 A 1 AO1.1  

9 B 1 AO1.2  

10 C 1 AO2.6  

11 A 1 AO1.2  

12 D 1 AO2.5  

13 B 1 AO1.1  

14 C 1 AO1.1  

15 D 1 AO1.1  

 Total 15   

 

3



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2019 mark scheme, original question 1

H432/01 Mark Schemes         June 2019 
 

4 

SECTION A 
 

Question Answer Marks AO 
element Guidance 

1 D 1 AO1.1  
2 C 1 AO1.2  
3 A 1 AO2.2  
4 B 1 AO2.8  
5 B 1 AO1.2  
6 D 1 AO1.2  
7 A 1 AO1.1  
8 B 1 AO2.6  
9 B 1 AO1.1  
10 A 1 AO2.2  
11 C 1 AO2.6  
12 D 1 AO1.2  
13 B 1 AO2.1  
14 C 1 AO1.1  
15 C 1 AO2.1  
 Total 15   

 

H432/01 Mark Schemes         June 2019 
 

4 

SECTION A 
 

Question Answer Marks AO 
element Guidance 

1 D 1 AO1.1  
2 C 1 AO1.2  
3 A 1 AO2.2  
4 B 1 AO2.8  
5 B 1 AO1.2  
6 D 1 AO1.2  
7 A 1 AO1.1  
8 B 1 AO2.6  
9 B 1 AO1.1  
10 A 1 AO2.2  
11 C 1 AO2.6  
12 D 1 AO1.2  
13 B 1 AO2.1  
14 C 1 AO1.1  
15 C 1 AO2.1  
 Total 15   

 

4



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2019 mark scheme, original question 16(a)-(b)

H432/01 Mark Schemes         June 2019 
 

 

SECTION B 

Question Answer Marks AO 
element Guidance 

16 (a)  s-block 
AND highest energy or outer electron is in a s orbital or s 
sub–shell  

1 1.1 ALLOW ‘outer’ or ‘valence’ for ‘highest 
energy’ 
IGNORE electron configurations  
DO NOT ALLOW s shell / energy level 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 25.982 award 2 marks 
 
78.99 × 23.985 + 10.00 × 24.986 + 11.01 × m

100  = 24.305  

Relative isotopic mass = 25.982 (must be 5 SF)  
 
 

2 2.2 ×2 ALLOW any correct rearrangement of this 
sum for first mark 
eg 11.01 x m = 2430.5 – 1894.575 – 249.86 
 
ALLOW ecf for transcription errors in first 
sum but answer must be 5 sf 
 

 (c) (i) CaO + H2O → Ca(OH)2  1 2.8 ALLOW multiples 
IGNORE state symbols 
ALLOW CaO + 2H2O → Ca(OH)2 + H2O 
AND CaO + H2O  Ca2++ 2OH- 

  (ii) both pH values > 7 AND ≤ 14  
AND 
pH with SrO > pH with CaO  

1 1.2 ALLOW ranges within these values but 
ranges must not overlap 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H432/01 Mark Schemes         June 2019 
 

 

SECTION B 

Question Answer Marks AO 
element Guidance 

16 (a)  s-block 
AND highest energy or outer electron is in a s orbital or s 
sub–shell  

1 1.1 ALLOW ‘outer’ or ‘valence’ for ‘highest 
energy’ 
IGNORE electron configurations  
DO NOT ALLOW s shell / energy level 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 25.982 award 2 marks 
 
78.99 × 23.985 + 10.00 × 24.986 + 11.01 × m

100  = 24.305  

Relative isotopic mass = 25.982 (must be 5 SF)  
 
 

2 2.2 ×2 ALLOW any correct rearrangement of this 
sum for first mark 
eg 11.01 x m = 2430.5 – 1894.575 – 249.86 
 
ALLOW ecf for transcription errors in first 
sum but answer must be 5 sf 
 

 (c) (i) CaO + H2O → Ca(OH)2  1 2.8 ALLOW multiples 
IGNORE state symbols 
ALLOW CaO + 2H2O → Ca(OH)2 + H2O 
AND CaO + H2O  Ca2++ 2OH- 

  (ii) both pH values > 7 AND ≤ 14  
AND 
pH with SrO > pH with CaO  

1 1.2 ALLOW ranges within these values but 
ranges must not overlap 
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Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2019 mark scheme, original question 16(e)(i)

H432/01                                                             Mark Schemes         June 2019 
 

7 

Question Answer Marks AO 
element Guidance 

 
–363 – (2 × +89 +249 + 2 × 419 – 141 + 790)  
 
–363 – 1914 
= –2277  (kJ mol–1) 

working below 
 
See list below for marking of answers 
from common errors 
 
ALLOW for 1 mark ONE mistake with sign 
OR use of 2 ×: 
+2277 (wrong sign) 
–601 (2 × –419 instead of 2 × +419) 
–697 (–790 instead of +790) 
–1551 (+363 instead of –363) 
–1858 (2 × +419 not used for K) 
–1921 (2 × –89 instead of 2 × +89) 
–2152.5 or –2153 (+249 ÷ 2) 
–2188 (2 × +89 not used for K) 
–2280 (rounded to 3SF) 
–2559 (+141 instead of –141) 
 
For other answers, check for a single 
transcription error or calculator error which 
could merit 1 mark 
 
 
 
 
 
 
 
 
 
 
 

16 (e) (i) For sodium 
atomic radius smaller  

2 1.1 ×2 ALLOW ‘Na/sodium is smaller’  
IGNORE smaller radius / fewer shells / less 

H432/01                                                             Mark Schemes         June 2019 
 

7 

Question Answer Marks AO 
element Guidance 

 
–363 – (2 × +89 +249 + 2 × 419 – 141 + 790)  
 
–363 – 1914 
= –2277  (kJ mol–1) 

working below 
 
See list below for marking of answers 
from common errors 
 
ALLOW for 1 mark ONE mistake with sign 
OR use of 2 ×: 
+2277 (wrong sign) 
–601 (2 × –419 instead of 2 × +419) 
–697 (–790 instead of +790) 
–1551 (+363 instead of –363) 
–1858 (2 × +419 not used for K) 
–1921 (2 × –89 instead of 2 × +89) 
–2152.5 or –2153 (+249 ÷ 2) 
–2188 (2 × +89 not used for K) 
–2280 (rounded to 3SF) 
–2559 (+141 instead of –141) 
 
For other answers, check for a single 
transcription error or calculator error which 
could merit 1 mark 
 
 
 
 
 
 
 
 
 
 
 

16 (e) (i) For sodium 
atomic radius smaller  

2 1.1 ×2 ALLOW ‘Na/sodium is smaller’  
IGNORE smaller radius / fewer shells / less 

6 (a)



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2019 mark scheme, original question 16(e)(i), continued

H432/01                                                             Mark Schemes         June 2019 
 

8 

Question Answer Marks AO 
element Guidance 

OR  
fewer shells   
 
 
 
 
 
 
 
 
 
 
 
nuclear attraction increases  
OR  
(outer) electron(s) experience more attraction  

shielding if applied to ions but 
DO NOT ALLOW responses which refer to 
ions losing electrons 
DO NOT ALLOW molecules 
 
ALLOW energy levels for shells 
IGNORE fewer orbitals OR fewer sub–shells 
 
ALLOW less (electron) shielding OR electron 
repulsion between shells 
IGNORE just ‘shielding’  
 
 
ALLOW more/stronger/bigger nuclear 
attraction etc  
 
IGNORE ‘pull’ for attraction 
IGNORE electrons more tightly held 
IGNORE ‘nuclear charge’ for ‘nuclear 
attraction’ 
IGNORE more energy (in question) 
 
ALLOW reverse argument for potassium 
throughout  
 
 
 
 
 
 
 
 
 

16  (ii) Comparison of size of cations 
For sodium ions 

2 1.2 ×2 comparison of IONS is essential 
 



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 November 2020 mark scheme, original question 16(a)

H432/01 Mark Scheme         November 2020 
 

 

SECTION B 
 

Question Answer Marks AO 
element Guidance 

16 (a)  (The mean/average mass) taking into account the 
relative abundancies of the isotopes  

1 1.1 ALLOW  
        sum of (isotopic mass × %abundance)  
        sum of (isotopic mass × abundance) / total                    
abundance 
 
DO NOT ALLOW average mass of the isotopes 
 

   (i)           2+                         – 

  Mg              Br 
 
                                            – 
 

                     Br 
 
Mg with no (or 8) outer electrons 
AND 
2 × Br with ‘dot-and-cross’ outer octet  
 
Correct charges  
 

2  
 
 
 
 
 
 
 

1.2 
 

2.5 

ALLOW 8 electrons in Mg2+ BUT ‘extra’ electron 
in Br– must match symbol for electrons in Mg2+ 
 
IGNORE inner shells and circles 
 
ALLOW 1 mark if both electron arrangements 
and charges are correct but only one Br is 
drawn. 
 
ALLOW 2[Br–], 2[Br]– (brackets not required) 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 1.71 × 1022 award 3 marks  
------------------------------------------------------------------------- 

n(MgBr2) = 1.74
184.1 = 0.00945….. mol  

 
Moles of ions = 0.00945…. × 3 = 0.0283…. mol  
 
Number of ions = 0.0283... × 6.02 × 1023 = 1.71 × 1022  
          3SF required 
 

3 2.2×3 
 

ALLOW ECF  
 
 
Calculator answer = 9.451385117 × 10–3 
 
ALLOW ECF from incorrect moles of ions. 
e.g. 0.00945 
Common error 
5.69 × 1021  no × 3           2 marks 
 
 
 
 

x 

x 

7



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 October 2021 mark scheme, original question 7

H432/01 Mark Scheme         October 2021 
 

 

  
Question Answer Marks AO element Guidance 

1 C 1 AO1.1  
2 B 1 AO1.2  
3 D 1 AO2.6  
4 B 1 AO2.2  
5 D 1 AO2.6  
6 C 1 AO2.6  
7 A 1 AO1.1  
8 B 1 AO2.2  
9 B 1 AO2.2  
10 A 1 AO2.6  
11 A 1 AO1.2  
12 C 1 AO1.2  
13 D 1 AO1.1 Accept 1 
14 B 1 AO2.1  
15 C 1 AO2.3  

 Total 15   
  

H432/01 Mark Scheme         October 2021 
 

 

  
Question Answer Marks AO element Guidance 

1 C 1 AO1.1  
2 B 1 AO1.2  
3 D 1 AO2.6  
4 B 1 AO2.2  
5 D 1 AO2.6  
6 C 1 AO2.6  
7 A 1 AO1.1  
8 B 1 AO2.2  
9 B 1 AO2.2  
10 A 1 AO2.6  
11 A 1 AO1.2  
12 C 1 AO1.2  
13 D 1 AO1.1 Accept 1 
14 B 1 AO2.1  
15 C 1 AO2.3  

 Total 15   
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Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 October 2021 mark scheme, original question 16(b)(i)-(iii)

Question Answer Marks AO 
element Guidance 

16 (a)   

 
Diagram with regular arrangement of labelled ‘Mg2+ 

ions’ OR ‘2+ ions’  
AND attempt to show electrons  
 
Labelled electrons between other species  
AND 
statement anywhere of delocalised electrons (can 
be in text or in diagram)  
 
Electrons move  

3  Regular arrangement must have at least 
two rows of correctly charged ions and a 
minimum of two ions per row  
 
ALLOW as label: +2 ions OR + 2 
cations OR +2/2+ seen within circle 
 
 
ALLOW e– or ‘e’ as a label for electron 
 
IGNORE “–“ for electron label  
 
 
 
 
 
ALLOW mobile/flow for move 
 
IGNORE ‘carry charge’ 

 (b) (i) Mg3+(g) → Mg4+(g) + e–  
 
 
 
 

1 AO1.2 State symbols required  
(ignore states on electrons) 
ALLOW Mg3+(g) – e– → Mg4+(g) 
ALLOW Mg+3 (g) 
ALLOW e for e– 

 (b) (ii) Big jump/larger difference between 2 and 3  
 

1 AO1.2 IGNORE big jump between 10 and 11 
DO NOT ALLOW other combinations. 

 (b) (iii)  
1st AND 3rd AND 4th AND 5th AND 9th AND 11th  
i.e. 

1 2 3 4 5 6 7 8 9 10 11 12 

            
 
 

1 AO2.1 
 

 

Question Answer Marks AO 
element Guidance 

16 (a)   

 
Diagram with regular arrangement of labelled ‘Mg2+ 

ions’ OR ‘2+ ions’  
AND attempt to show electrons  
 
Labelled electrons between other species  
AND 
statement anywhere of delocalised electrons (can 
be in text or in diagram)  
 
Electrons move  

3  Regular arrangement must have at least 
two rows of correctly charged ions and a 
minimum of two ions per row  
 
ALLOW as label: +2 ions OR + 2 
cations OR +2/2+ seen within circle 
 
 
ALLOW e– or ‘e’ as a label for electron 
 
IGNORE “–“ for electron label  
 
 
 
 
 
ALLOW mobile/flow for move 
 
IGNORE ‘carry charge’ 

 (b) (i) Mg3+(g) → Mg4+(g) + e–  
 
 
 
 

1 AO1.2 State symbols required  
(ignore states on electrons) 
ALLOW Mg3+(g) – e– → Mg4+(g) 
ALLOW Mg+3 (g) 
ALLOW e for e– 

 (b) (ii) Big jump/larger difference between 2 and 3  
 

1 AO1.2 IGNORE big jump between 10 and 11 
DO NOT ALLOW other combinations. 

 (b) (iii)  
1st AND 3rd AND 4th AND 5th AND 9th AND 11th  
i.e. 

1 2 3 4 5 6 7 8 9 10 11 12 

            
 
 

1 AO2.1 
 

 

(a)9



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2022 mark scheme, original question 18(a)-(b)

H432/01 Mark Scheme         June 2022 

17 

 
 

Question Answer Marks AO 
element Guidance 

18 (a)  

  
 
All points show a general increase from B (i.e ignore O) AND Ne 
lower than He  
 
O lower than N AND O is higher than C AND F higher than O 
 

2  
 
 
 
 
 
 
 
 
 
 

AO1.1 
 

   
  AO1.2 

 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 

 (b)  8.3 × 10–22 (kJ)  
 

From 
500

6.02 × 1023  

 
Answer MUST be to 2 SF AND in standard form. 
 
 
 
 
 
 
 

1 AO2.2 ALLOW use of IEs close to 500 giving a 
range: 
 
8.3 × 10–22  (from 500)  
to 9.1 × 10–22 (from 550) 
 
 

10



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2022 mark scheme, original question 18(c)

H432/01 Mark Scheme         June 2022 

17 

 
 

Question Answer Marks AO 
element Guidance 

18 (a)  

  
 
All points show a general increase from B (i.e ignore O) AND Ne 
lower than He  
 
O lower than N AND O is higher than C AND F higher than O 
 

2  
 
 
 
 
 
 
 
 
 
 

AO1.1 
 

   
  AO1.2 

 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 

 (b)  8.3 × 10–22 (kJ)  
 

From 
500

6.02 × 1023  

 
Answer MUST be to 2 SF AND in standard form. 
 
 
 
 
 
 
 

1 AO2.2 ALLOW use of IEs close to 500 giving a 
range: 
 
8.3 × 10–22  (from 500)  
to 9.1 × 10–22 (from 550) 
 
 

H432/01 Mark Scheme         June 2022 

18 

 (c)   
 
 
Explanation for He 
Distance/shielding  

(Outer) electrons are in a lower energy/closer shell/smaller 
atomic radius/fewer shells  

 
 
 
Explanation for Be 
Nuclear charge  

number of protons/proton number increases  
OR  
greater nuclear charge  
  

 
 
Distance/shielding  

(Outer) electrons are in the same shell OR sub-shell  
OR  
(Outer) electrons experience the same/similar shielding  
OR  
Atomic radius decreases  

 
For either Be or He 
Attraction 

Greater nuclear attraction (on outer electrons)  
OR  
(outer) electrons attracted more strongly to the nucleus  

 

4  
 
 
 
 

AO1.1 
 
 
 
 
 
 
 
 

  AO1.1 
 
 
 
 

  
 AO1.2 

 
 
 
 
 
 

AO1.2 
 

FULL ANNOTATIONS WITH TICKS, 
CROSSES, CON, etc MUST BE USED  
 
 
ORA throughout 
Comparison needed for each mark  
ALLOW change of shell (i.e 2s and 1s) 
IGNORE ‘different sub-shell’ 
 
 
IGNORE atomic number increases  
IGNORE nucleus gets bigger 
IGNORE ‘effective nuclear charge 
increases’  
 
 
 
 
 
ALLOW same orbital 
 
IGNORE ‘there is shielding’  
ALLOW ‘greater repulsion from inner 
shells’ 
 
 
 
IGNORE just ‘greater attraction’ OR 
greater force  
IGNORE ‘pull’ for ‘attraction’  
IGNORE ‘held’ for attracted,  
 e.g. IGNORE ‘held more strongly 
 
 
 
 

10



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2022 mark scheme, original question 18(d)

H432/01 Mark Scheme         June 2022 

17 

 
 

Question Answer Marks AO 
element Guidance 

18 (a)  

  
 
All points show a general increase from B (i.e ignore O) AND Ne 
lower than He  
 
O lower than N AND O is higher than C AND F higher than O 
 

2  
 
 
 
 
 
 
 
 
 
 

AO1.1 
 

   
  AO1.2 

 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 

 (b)  8.3 × 10–22 (kJ)  
 

From 
500

6.02 × 1023  

 
Answer MUST be to 2 SF AND in standard form. 
 
 
 
 
 
 
 

1 AO2.2 ALLOW use of IEs close to 500 giving a 
range: 
 
8.3 × 10–22  (from 500)  
to 9.1 × 10–22 (from 550) 
 
 

H432/01 Mark Scheme         June 2022 

19 

 (d)  Sub-shells 
Be electron is in (2)s  
AND 
B electron is in (2)p  

 
 
Energy levels 

B / (2)p is higher energy (level) 
OR Be / (2)s is lower energy (level)  

2 AO1.2 
×2 

 

IGNORE number before s and p 
DO NOT ALLOW “shell” 
IGNORE block 
 
 
 
DO NOT ALLOW unpaired electron 
removed more easily (ORA) 
IGNORE ‘less energy to remove’ 
 
IGNORE comments about distance from 
nucleus 
IGNORE 2s shielding 
 
 

   Total 9   

 
  

10



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2023 mark scheme, original question 6

H432/01 Mark Scheme June 2023 

9 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 B 1 AO1.2  

2 C 1 AO2.2  

3 D 1 AO2.2  

4 C 1 AO2.2  

5 A 1 AO1.1  

6 A 1 AO1.2 ALLOW Li 

7 D 1 AO1.2  

8 D 1 AO1.1  

9 B 1 AO2.2  

10 D 1 AO2.6  

11 D 1 AO2.3  

12 C 1 AO2.6  

13 B 1 AO1.2  

14 D 1 AO1.2  

15 B 1 AO2.1  

 Total 15   

 

H432/01 Mark Scheme June 2023 

9 

SECTION A 
 

Question Answer Marks 
AO 

element 
Guidance 

1 B 1 AO1.2  

2 C 1 AO2.2  

3 D 1 AO2.2  

4 C 1 AO2.2  

5 A 1 AO1.1  

6 A 1 AO1.2 ALLOW Li 

7 D 1 AO1.2  

8 D 1 AO1.1  

9 B 1 AO2.2  

10 D 1 AO2.6  

11 D 1 AO2.3  

12 C 1 AO2.6  

13 B 1 AO1.2  

14 D 1 AO1.2  

15 B 1 AO2.1  

 Total 15   

 

11



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2023 mark scheme, original question 16(b)

H432/01 Mark Scheme June 2023 

11 

Question Answer Marks 
AO 

element 
Guidance 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = –1872 award 2 marks  
----------------------------------------------------------------- 

H lattice =  
2(+ 296) – 965 – 503 – 180  + 2(–107)– 602 ✓ 
 

H lattice  = –1872 (kJ mol–1) ✓ 

2 AO2.2 

2 

ALLOW for 1 mark +1872 (wrong sign on answer) 
 
Common errors for 1 mark 

–3056 (–296 x 2 instead of 296 x2) 
–2168 (296 x 1 instead of 296 x2)  
–1765 (–107 x 1 instead of –107 x 2)   
–1512 (180 instead of –180) 
–1444 (107 x 2 instead of –107 x 2)   
– 866 (503 instead of –503)  
– 668 (602 instead of –602) 
 +58 (965 instead of -965) 

 
For other answers, check for a single transcription 
error or calculation error which could merit 1 mark if all 
values have been used. 
 
DO NOT ALLOW any answer which involves two errors 
 

 (b)   
Ist IE of Mg and Sr 
(Mg) removes electron from shell closer to the nucleus / 

smaller atomic radius ✓ 
 
 
 
 
Greater nuclear attraction (between atom and outer 

electron) ✓ 
 
 
 
 
 
 
 
 

4  
 
 

AO1.1 
 

AO1.2 
 
 
 
 
 

AO1.1 
 
 

AO1.2 
 

ORA throughout 
ALLOW going down the group for comparison of Mg/Sr 
Assume ‘it’ means Mg 
ALLOW (Mg) fewer shells 

ALLOW less shielding 

ALLOW removal of electron from 3s rather than 5s 
 
 
 

ALLOW Greater attraction between nucleus (and 
outer electron) 
 
 
 
 
 
 
 
 
 

H432/01 Mark Scheme June 2023 

11 

Question Answer Marks 
AO 

element 
Guidance 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = –1872 award 2 marks  
----------------------------------------------------------------- 

H lattice =  
2(+ 296) – 965 – 503 – 180  + 2(–107)– 602 ✓ 
 

H lattice  = –1872 (kJ mol–1) ✓ 

2 AO2.2 

2 

ALLOW for 1 mark +1872 (wrong sign on answer) 
 
Common errors for 1 mark 

–3056 (–296 x 2 instead of 296 x2) 
–2168 (296 x 1 instead of 296 x2)  
–1765 (–107 x 1 instead of –107 x 2)   
–1512 (180 instead of –180) 
–1444 (107 x 2 instead of –107 x 2)   
– 866 (503 instead of –503)  
– 668 (602 instead of –602) 
 +58 (965 instead of -965) 

 
For other answers, check for a single transcription 
error or calculation error which could merit 1 mark if all 
values have been used. 
 
DO NOT ALLOW any answer which involves two errors 
 

 (b)   
Ist IE of Mg and Sr 
(Mg) removes electron from shell closer to the nucleus / 

smaller atomic radius ✓ 
 
 
 
 
Greater nuclear attraction (between atom and outer 

electron) ✓ 
 
 
 
 
 
 
 
 

4  
 
 

AO1.1 
 

AO1.2 
 
 
 
 
 

AO1.1 
 
 

AO1.2 
 

ORA throughout 
ALLOW going down the group for comparison of Mg/Sr 
Assume ‘it’ means Mg 
ALLOW (Mg) fewer shells 

ALLOW less shielding 

ALLOW removal of electron from 3s rather than 5s 
 
 
 

ALLOW Greater attraction between nucleus (and 
outer electron) 
 
 
 
 
 
 
 
 
 

12 (a)



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2023 mark scheme, original question 16(b), continued

H432/01 Mark Scheme June 2023 

12 

Question Answer Marks 
AO 

element 
Guidance 

2nd/1st IE of Sr 
2nd electron removed from cation/positively charged ion  
OR  
proton:electron ratio (in (1)+ ion) is greater (than in atom)  

✓ 

 

 
Greater nuclear attraction / attraction between ion (and 

outer electron)✓  
 

 
ALLOW Sr+ ion smaller (than Sr atom) 
 
 
 
 
 
 
ALLOW same number of protons/nuclear charge 
attracting one fewer electron 
 
IGNORE repulsion between electrons in the s orbital 
 
IGNORE shielding 

 
 

Question Answer Marks 
AO 

element 
Guidance 

17   Please refer to the marking instructions on page 5 of this 
mark scheme for guidance on marking this question. 
 
Level 3 (5–6 marks) 
           ALL 3 correct orders linked to explanations 
           AND rate equation AND rate constant 
 
There is a well-developed line of reasoning which is 
clear and logically structured. 
 
Level 2 (3–4 marks) 
           Three correct orders  
           AND two out of: 
           some evidence of an explanation linked to an order 
           rate equation  
           rate constant 
 
 

6  
 

AO3.1 

3 
 

AO3.2 

3 
 

Indicative scientific points may include 
Orders 
• 1st order wrt Br– 

• 1st order wrt BrO3
– 

• 2nd order wrt H+  
 
Rate equation  

• rate = k [Br–] [BrO3
–] [H+]2 

Calculation of k from any row of data, e.g. 

k = 
Rate

[Br⁻][BrO₃⁻][H⁺]²
   

k = 
2.52 x 10⁻⁴

0.020 x 0.120 x (0.080)²
  = 16.4(0625) 

 
 
 



Atomic Structure & Ionisation Energy - OCR mark scheme

Source: OCR H432/01 June 2024 mark scheme, original question 1

H432/01 Mark Scheme June 2024 

9 

SECTION A 
 

 
 

Question Answer Marks Guidance 

1 D 1  

2 B 1  

3 C 1  

4 B 1  

5 C 1  

6 D 1  

7 A 1 ALLOW -56 (correct numerical answer) 

8 B 1  

9 B 1 ALLOW +133 (correct numerical answer) 

10 D 1  

11 C 1  

12 A 1  

13 D 1  

14 D 1  

15 C 1  
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Question Answer Marks Guidance 

1 D 1  

2 B 1  

3 C 1  

4 B 1  

5 C 1  

6 D 1  

7 A 1 ALLOW -56 (correct numerical answer) 

8 B 1  

9 B 1 ALLOW +133 (correct numerical answer) 

10 D 1  

11 C 1  

12 A 1  

13 D 1  

14 D 1  

15 C 1  

  

13
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SECTION A 
 

Question Answer Marks Guidance 

1 C 1  

2 C 1  

3 B 1  

4 A 1  

5 B 1  

6 C 1  

7 C 1  

8 D 1  

9 B 1  

10 C 1  

11 B 1  

12 C 1  

13 C 1  

14 B 1  

15 B 1  

  15  
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Question Answer Marks Guidance 

1 C 1  

2 C 1  

3 B 1  

4 A 1  

5 B 1  

6 C 1  

7 C 1  

8 D 1  

9 B 1  

10 C 1  

11 B 1  

12 C 1  

13 C 1  

14 B 1  

15 B 1  

  15  
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Question Answer Mark Guidance 

 (b) (i) S(g)  →  S+(g)  + e– 
✓ 1 IGNORE state symbols on the electron 

  (ii) Paired electrons in (p-) orbital / sub shell (in S) ✓  

 

 

 

 

 

 

 

Repulsion (between the paired electrons) ✓ 

2 ALLOW if seen in a diagram  

i.e.  

ALLOW 2 electrons in an (p-) orbital  

DO NOT ALLOW shell alone 

DO NOT ALLOW s-orbital 

 

 

IGNORE distance from nucleus 

 (c)   
 
 
(aqueous bromine + sodium iodide) 
(Orange solution) turns brown ✓ 
 
 
 
 
(aqueous bromine + sodium chloride) 
Stays orange ✓ 
 
 
 
 
 

Br2 + 2I– → 2Br– + I2 ✓ 

3 ALLOW one mark for only final colours  

 

ALLOW shade of brown for dilute I2 

DO NOT ALLOW purple  

DO NOT ALLOW incorrect colour for aqueous bromine 

 

 

 

ALLOW shade of orange for dilute Br2 

ALLOW No colour change 

IGNORE No reaction / No change 

DO NOT ALLOW turns orange 

 

ALLOW multiples, e.g. ½Br2 + I– → Br– + ½I2 

IGNORE state symbols 

IGNORE half-equations, even if wrong 

 

(a)15


