Topic 2: Groups in the periodic table

Group 1, 7, and 0 Trends and Reactions
Q1. (2018) - 8b

Question | Answer Additional guidance Mark
Number
8(b) A description to include
(2)
e (blue litmus) (first turns) red allow shades of red and pink but
(1) not other colours e.g. red-purple AO12
e (then) bleaches / turns white allow colour disappears/goes
(1) colourless
ignore yellow/
colour fades
/discolours
white then red = 0; just ‘goes
white’ = 1
Q2. (2018) — 8d
Question | Answer Additional guidance Mark
Number
8(d) (the solution is) acid(ic) / contains allow pH < 7 (1)
{hydrogen ions/ H*} allow hydrogen chloride is acidic AO21
If incorrect identity of acidic
solution then 0 marks (e.g.
chlorine is acidic = 0)
Q3. (2018) — 8e
A)
Questio | Answer Additional guidance Mark
n
Number
8(e)(i) any value from 20 to 301 allow a range within these numbers
e.g. 25to 45 (1)
AO11
answer may be given in the table.
if values are given on the answer
line and the table mark only the
answer on the answer line
B)
Questio | Answer Additional guidance Mark
n
Number
8(e)(ii) fluorine/ chlorine reject iodine / astatine (1)
AO21
allow F/Fy/ClI/Cl
Q4. (2018) — 9b
Question | Answer Additional guidance Mark
Number
9(b) 2ilals | 2 aq g
3)
2Na (1) AO 21
2NaOH (1)
s, 1, aq, g (1) allow S, L, AQ, G
ignore words
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Q5. (2018) — 9¢

A)

Question
Number

Answer

Mark

9(c) ()

C is the most reactive

The only correct answer is C

A is not correct because this is irrelevant
B is not correct because this is irrelevant

D is not correct because this is irrelevant

(1)
AO21

B)

Question
Number

Indicative content

Mark

*9(c)(ii)

Answers will be credited according to candidate’s deployment of
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme.

The indicative content below is not prescriptive and candidates are
not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.

Aspect one: METHOD

trough/large container of water

equal volumes of water for each experiment
remove metal from container with tongs
remove oil

cut small piece

add metal with tongs/tweezers etc. to water
teacher wears safety glasses

gloves

use of safety screen

class well back

class wear goggles

ignore general safety ideas - hair tied back, lab coat etc.
ignore equal sized pieces of metal

Aspect 2: ANALYSIS

e most vigorous effervescence of hydrogen with potassium and least

with lithium
o fastest movement with potassium and slowest with lithium
e potassium is most reactive, then sodium, then lithium
ignore copying of results from table
e.g potassium bubbles very fast
ignore writing up of results/ put in table etc

Q6. (2019)

A)

(6)

AO 22
AO 3 1a
AO 3 1b
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Question
number

Answer Additional guidance

Mark

2(a)(i)

halogens reject halide

or

halogen

(1
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B)
Question | Answer Additional guidance Mark
number
2(a)(ii) noble gases ™M
Do not allow gases alone
or
inert gases
or
rare gases
C)
Question | Answer Mark
number
2(b) C yellow-green red-brown is the only correct answer ™M
A gives the colours for iodine vapour and chlorine gas
B gives the colours for solid iodine and iodine vapour
D gives the colours for bromine liquid and iodine vapour
D)
Question | Answer Mark
number
2(c) D liquid solid is the only correct answer m
A, B and C are incorrect because bromine is a liquid and iodine is a solid at 50 °C
E)
Question | Answer Additional guidance Mark
number
2(d) accept any number in the range 1.4 - 3.5 Allow any number of decimal places 1)
accept value either on answer or in the space in the | Do not allow number below 1.4
table
Do not allow negative numbers
Do not allow numbers greater than 3.5
F)
Question | Answer Additional guidance Mark
number
2(e) An explanation linking the points in one of the pairs (2)
EITHER
e argonis {inert/ a noble gas} OR argon has /atoms have)
{full / 8 electrons in} outer shell (1)
e 5o (it) does not react (with metal filament) OR so metal does not burn/ combust (in argon)
(argon/atoms) do not {gain / lose / share electrons} so (argon) does not {burn / combust} with metal
(filament)
so (argon) {is unreactive / less reactive / not very
OR reactive / inactive } (with metal filament)
e oxygen is reactive (1)
ignore air for MP1 here
e (air/oxygen) reacts with metal filament / forms metal
oxide (1) allow metal burns
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Q7. (2019) — 9¢
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Cl + Hb » (1)

— HCl(1)
balancing of correct formulae (1)

allow = for —
allow multiples

Question | Answer Additional guidance Mark
number
9(c) Cl; + H, —» 2HCI(3) do not penalise incorrect small/ capital letters 3)

for left hand side formulae, do not allow CI* or CI2,
but allow MP3 if correctly balanced
allow reactants in either order

allow CIH for HCI

ignore state symbols

if molecules have a + or - charge do not allow mark
for formulae but allow MP3 for correct balancing

Q8. (2020)
A)
Question | Answer Additional Guidance Mark
number
5(a) use of fume-cupboard / fume | allow adequate ventilation ()
hood gloves (to prevent skin
absorption)
ignore breathing apparatus, gas
mask, mask, PPE
B)
Question | Answer Additional guidance Mark
number
5(b)(i) hydrogen + chlorine — answer must contain a “+” ()
hydrogen chloride between reactants
allow reactants on LHS in either
order
allow Hz + Cl2 — 2HCl
allow multiples on balanced
equation
ignore state symbols
C)
Question | Answer Mark
number
5(b)(ii) (turns) red /pink )
Q9. (2020) — 8b, 8d, 8f (i, i)
A)
Question | Answer Additional guidance Mark
number
8(b) An explanation linking (2)

e outer (electron) shell (1)

e (both have) {same number / 1}

electron(s) (1)

allow both lose 1 electron
(to form ion / to form noble
gas configuration)

reject same number of
outer shells /
same number of electrons

MP2 depends on MP1
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B)
Question | Answer Additional Mark
number guidance
8(d) 2K (s 2KF (s 3)
2K (1) ignore words
2KF (1)
s, s (1)
C)
Question | Answer Mark
number
8(f)(i) any value between 51 (°C) and 70 (°C) ()
D)
Question | Answer Mark
number
8(f)(ii) iodine and astatine ()
Q10. (2021)
A)
Question | Answer Mark
number
3(a)(i) (outer shell is) full/ complete (1)
AO1
B)
Question | Answer Additional guidance | Mark
number
3(a)(ii) An explanation linking (3)
e hydrogen is flammable / AO3
could ignite (1)
e krypton is more dense allow krypton has a
than air (1) high density
e (so krypton) air ship would
not float (1)
Q11. (2021) — 3¢
A)
Question | Answer Additional guidance | Mark
number
3(c)(i) neon bar correct (1) (2)
argon bar correct (1) if no other mark AO2
scored, allow 1 for
neon -252 and argon
-192
B)
Question | Answer Mark
number
3(c)(ii) allow any value from -152 to -90 (1)

AO1
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Q12. (2021)
A)
Question | Answer Mark
number
5(a)(i) halogens (1)
AO1
B)
Question | Answer Additional guidance Mark
number
5(a)(ii) astatine allow At / Atz (1)
AO1
C)
Question | Answer Mark
number
5(a)(iii) C bromine (1)
A and B are not correct as they are gases at room AO1
temperature and pressure
D is not correct as iodine is a solid at room temperature and
pressure
D)
Question | Answer Mark
number
5(a)(iv) D iodine (1)
A is not correct as fluorine is pale yellow at room temperature | AO1
and pressure
B is not correct as chlorine is green at room temperature and
pressure
C is not correct as bromine is red-brown liquid at room
temperature and pressure
Q13. (2021) - 5¢
Question | Answer Additional guidance Mark
number
5(c) An explanation linking (2)
fluorine has fewer electron shells (1) | allow less shielding (1) AO1
ignore fewer electrons
ignore fewer outer
electron shells
(so) electron more easily attracted to
nucleus (1)
Q14. (2022) — 2a (i, iii)
A)
Question | Answer Additional guidance Mark
number
2(a)(i) Rb/Cs/ Fr symbols must have uppercase letter then lowercase letter (1)
reject answers with any other symbols AO21
ignore any names
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B)
Question | Answer Additional guidance Mark
number
2(a)(iii) | A description including (2)
e (the melting points) decrease (1) allow (melting points) {go down / get smaller} AO3 1
ignore less heat needed to melt it
e as the atomic number increases/ MP2 depends on MP1
as you go down {the group / the
alkali metals / group 1} (1) allow (going) down (the table / list)
allow down the periodic table
ignore references to boiling point
higher the atomic number, lower the melting point (2) ORA
higher in {group/ table} the higher the melting point (2) ORA
Q15. (2022) — 2b
A)
Question | Answer Additional guidance Mark
number
2(b)(i) test tube / boiling tube ignore just ‘tube’, testing tube (1)
AO2 2
B)
Question | Answer Additional guidance Mark
number
2(b)(ii) An explanation to include any three from: reject use powdered sodium for MP1 and MP2 (3)
Step 2 AO3 3a

e cut a smaller piece of sodium (1)

e so less reaction / slower reaction (1)

Step 3

o there is more water so more heat is absorbed (1)

MP2 is dependent on MP1

allow less sodium / smaller volume of sodium /
1(cm?) x 1(cm?) x 1(cm?) cube / smaller mass of
sodium

ignore use less cubes

allow smaller reaction / it is less reactive
ignore so reaction is less vigorous

MP4 is dependent on MP3

e use a larger {container / trough} (of water) (1) allow name of larger container: beaker/ flask

ignore use larger test tube / boiling tube
ignore change container
ignore add more water

ignore add a safety screen / observe from a
distance
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Q16. (2022) - 5¢

Question | Answer Additional guidance Mark
number
5(c) An explanation to include three from : all MPs are marked independently (3)
AO11
HCI AO21
e goes red (1) allow pink for red

reject other colours for MP1
reject references to test for chlorine/ bleaching for MP1

« (HCl) is an acid (1) allow hydrogen chloride for HCI

SO
e goesred (1) allow pink for red

reject other colours for MP3

reject references to test for chlorine/ bleaching for MP3

e (SO, solution) is an acid (1)

both go red/ they go red (2) for MP1 and MP3
both are acids (2) for MP2 and MP4

Q17. (2022)
A)
Question | Answer Mark
number
6(a) B chlorine is the only correct answer (1)
AO1 1
A, C and D are incorrect because only chlorine is green
B)
Question | Answer Additional guidance Mark
number
6(b)(i) iron + chlorine — (1) allow = for — 2)
MP1: allow iron wool/ reactants in either order/ ignore heat A02 1
— iron chloride (1) MP2: reject if extra products but ignore heat
reject more than one arrow for both marks
e.g. iron — chlorine — iron chloride
if symbol equation given only allow:
Fe + Cl2 — FeClz2 (2) OR 2Fe + 3Cl> — 2FeClz (2)
all formulae must have correct capital and small letters and
subscripts
C)
Question | Answer Additional guidance Mark
number
6(b)(ii) chlorine allow CL/ Cl / Cl2 (1)
A03 2
Q18. (2022)
A)
Question | Answer Mark
number
9(a) B effervescence is seen is the only correct answer. (1)
AO1 2
A, C and D are incorrect as they are not linked to gas production
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B)
Question | Answer Mark
number
9(b) B chlorine is the only correct answer. (1)
AO11
A, C and D are incorrect because only chlorine bleaches litmus
Q19. (2022) - 9d
A)
Question | Answer Additional guidance Mark
number
9(d)(i) An explanation linking: MP1 - reject if number of electrons in outer shell is (2)
stated and not 2 AO1 1
« it has two electrons in outer shell/ it has a full outer ignore references to protons and neutrons
shell / OWTTE (1) allow helium has two electrons in its (only) shell /
helium’s (only) shell is full
« so does not {gain/ lose/ transfer/ share} electrons (1) ignore helium does not need to react
B)
Question | Answer Additional guidance Mark
number
9(d)(ii) less dense than air allow less dense than nitrogen 1)
allow low density / not (very) dense AO2 1
allow diffuses slowly out of balloon
ignore less dense than oxygen
ignore it is a gas / light / lightweight / inert/
unreactive/ non-flammable / lighter than air / makes
balloon float / it rises/ it floats
ignore non-toxic / not poisonous
Q20. (2023)
A)
Question | Answer Mark
number
6(a) B halogens (1)
AO1-1
A, C and D are names for other groups in the periodic table
B)
Question | Answer Additional guidance Mark
number
6(b)(i) Left side: sodium + chlorine (1) reactants in either order (2)
reject chloride on left hand side AO2-1
Right side: sodium chloride (1) reject sodium chlorine on right hand side
reject if other substances on right side
use of formulae to produce a correctly balanced
equation:
2Na + Cl; » 2NaCl (2)
Q21. (2023) — 6¢
A)
Question | Answer Additional guidance Mark
number
6(c)(i) 2 allow multiples (1)
AO2-1
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B)
Question | Answer Additional guidance Mark
number
6(c)(ii) {dissolve in / add} water allow {make aqueous / dissolve into a solution} (1)

allow bubble through water / mix with water AO1-1

ignore dilute / make it a liquid

reject other substances

Q22. (2023) — 9a, 9b, 9c, e

A)
Question | Answer Additional guidance Mark
number
9(a) An explanation linking (2)
AO1-1
e 1 electron (1) allow 1 is the last number of the electronic configuration (1)
ignore electronic configurations written out
reject incorrect number of electrons
e in outer shell(s) (1) MP2 depends on MP1
for outer allow {highest energy / last}
for shell allow ring, energy level, orbital
allow:
1 outer electron (2)
1 valence electron (2)
have to lose 1 electron to get full outer shell (2)
same number of electrons in outer shell (1)
forms a +1 ion by losing one electron (1)
B)
Question | Answer Mark
number
9(b) C soft enough to be cut by a knife / low melting point is the only correct answer (1)
AO1-1
A and D are incorrect because alkali metals do not have a high density
B is incorrect because alkali metal compounds are not blue in colour
C)
Question | Answer Additional Guidance Mark
number
9(c) 2K(s 2 allow multiples (2)
AO2-1
balancing (1) ignore ‘two’
state symbol s (1) ignore ‘solid”
D)
Questio | Indicative content Mark
n
number
9(e) Answers will be credited according to candidate's deployment of knowledge and understanding of the (6)
material in relation to the qualities and skills outlined in the generic mark scheme. AO1-1
The indicative content below is not prescriptive and candidates are not required to include all the material
that is indicated as relevant.
Additional content included in the response must be scientific and relevant.
e lithium, sodium, potassium float on water
« metals move around on the water
e bubbles form / fizz / effervescence
e hydrogen / gas produced
« metal hydroxide solution formed
e metal + water — metal hydroxide + hydrogen
e purple solution formed if universal indicator present in the water
e lithium slowly disappears
e sodium forms a ball / melts
« sodium disappears quickly
e potassium burns with a lilac flame
« potassium disappears very quickly
e rubidium much more reactive (than potassium)
e rubidium burns with coloured flame
e caesium explosive / more reactive than rubidium
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A)
Questio | Answer Additional guidance Mark
n
number
2(b)(i) beaker ignore any numbers before ‘beaker’ (1)
reject measuring beaker AO2 2
B)
Question | Answer Additional guidance Mark
number
2(b)(ii) | an explanation to include any three from: mark independently (3)
AO3 3
STEP 3
e collect the gas (in suitable apparatus) (1) allow any reasonable pieces of apparatus eg test
tube / boiling tube
allow cover container (before applying splint)
e otherwise the gas will {disperse / escape} /
hydrogen gas above the beaker is too dilute
(1)
OR reject splint going into solution
e hold (the lighted splint) close to reaction
mixture / in container (1)
e that’s where most of the gas will be (1)
STEP 4 allow drop liquid onto litmus paper
o dip the litmus paper into the reaction mixture | add to solution universal indicator / use a pH
(1) meter
allow other named indicators
reject blue litmus
to see the change (in colour /pH)
e so it is in contact with the (alkaline) solution /
because above the beaker it does not touch
the solution (1)
Q24. (2024)
A)
Question | Answer Additional guidance Mark
number
6(a) red-brown / reddish-brown / ignore orange / brown / red (alone) (2)
brownish-red / AO11
dark red (1)
liquid (1)
B)
Question | Answer Additional guidance Mark
number
6(b)(i) hydrogen + bromine — hydrogen bromide (2) (2)
if balanced equation attempted, must have AO21
hydrogen + bromine —» (1) correct formulae and correct balancing: Hz + Brz
— 2 HBr (2)
— hydrogen bromide (only) (1)
C)
Question | Answer Additional guidance Mark
number
6(b)(ii) | neutralisation allow exothermic / acid-base (1)
AO11
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D)
Question | Answer Additional guidance Mark
number
6(c) reacts {very, very quickly / extremely quickly / must imply faster than “very quickly” (1)
reacts instantly / fastest} allow ‘faster than chlorine’ AO3
2b
Q25. (2024) — 9c
A)
Question | Answer Additional guidance Mark
number
9(c)(i) An explanation linking: mark independently (2)
AO11
e (the gas atoms) have full outer shell(s) (1) ignore mention of numbers of electrons
allow outer orbital / outer energy level
e so they do not {gain/ lose/ transfer/ share} allow do not form ions
electrons (1) ignore it does not react / does not gain a charge
B)
Question | Answer Mark
number
9(c)(ii) | D argon is unreactive is the only correct answer (1)
AO21

A, B and C are incorrect as they are irrelevant
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