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image4.png
H;0 + CO, (as products in any equation)
Cug(OH),CO; + 4HCI — 2CuCl; + 3H,0 + CO;

Allow Hz0 + H,CO;s
Allow multiples
Ignore states

(@)ii)

bubbles or fizzing or effervescence
or solid disappears
or blue(-green) solution

Do not allow dissolves
Ignore GO, gas or gas evolved





image5.png
Simplest (whole-number) ratio of atoms of each element in a
compound

Allow atoms of Cu. H & O in this
compound

b)(ii)

Mass of copper = 2.765
dividing masses by A,

Cu c H o
2765 _ 0348 _ 0029 _ 158
T2(=00435) T (=0029) %2(=0029) T (=0.116)

Correct whole number ratio of integers
or
CuCHO
3228
or
correct empirical formula Cu;CoH,0s

Any order

Ignore Cus(OH),(COs)»





image6.png
General increase

Greater nuclear charge / more protons.
‘Same shielding / electrons added to same shell

Stronger attraction (from nucleus) for outer electron(s)

If not increase then CE

allow similar

Allow electron in outer shell
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CEifnotAlorS

Aluminium / Al (lower than Mg) 1

(outer) electron in (3)p orbital / sub-shell (level) 1 | 112p or 4p orbital lose M2 and M3

(3p) higher in energy 1| allow more shielded or weaker nuclear
©) attraction

or M3 s dependent on M2

Sulfur /'S (lower than P)

(outer) electrons in (3)p orbital begin to pair 1f 2p or 4p orbital lose M2 and M3
allow 2 electrons in (3)p

repel M3 is dependent on M2
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Sulfur/ S 1 |CEifnots
(©)

Large jump after 6" or between 6" and 7" 1 Do not allow M2 if atomvion is removed





image9.png
Silicon
Giant covalent structure / macromolecule
Covalent (bonds)

Many / strong (covalent bonds) or
(covalent bonds) need lots of energy to break

CE if not Si

Giant covalent scores M2 and M3

GE for M2-M4 if molecules / metallic / ionic
/ IMFs mentioned





image10.png
(@)

Correct conversion of temperature and pressure (773 and 101 x
10%)

No moles P = (220 /4 x31.0) = 1.77

V= nRT/P (correct rearrangement or insert of values V = 1.77 x
831x773/101x10°=0.1128 m’)

0.113 (M%)

correct answer with or without working
scores 4 marks

Max 2 (M1 and M3) if 31.0 used
(=0.451 m® or if 220/31 rounded to 2 f ie
7.1 then 0.452)

Max 2 (M1 and M3) if 284 (P:Or) used
then 0.0493

Must be 3 sig figs
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(b)

No moles HsPO, = 3 x 10° (dm®) x 5 = 15,000 (mols)

15000
n

No moles phosphorus(V) oxide =

1.4 x10° or 1.07 x 10° or 1.065 x 10° (g)
or 1,100 or 1,070 or 1065 kg
or 1.1 or 1.07 or 1.065 tonne

(=3,750 mols)

correct answer with or without working
scores 3 marks

If M1 incorrect then can only score M2
M2 = ? (process)
If M2 incorrect can only score M1

= (3.75 % 10°x 284.0)
Min 2 sig fig
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35005 _
31003

No moles Cay(PO4); (= 3.50kg =) =11.28

Theoretical No. moles H;PO, = 1128 x2 = 2256

Theoretical mass HyPO, = 22.56 x 98(.0) = 2211

=112

or Actual No. moles H:PO, produced

49— 49(312) (%)

‘correct answer with or without working
scores 4 marks

If M1 incorrect can only score M2 and M3

If M2 incorrect can only score M1 and M3

If M3 incorrect can only score M1and M2

(% yield (moles)

or (% yield (mass) = ("‘"“ X 100)





image13.png
Allow calculations
Do ot allow if P,0; is formed
Allow converse explanation

Method 1/ (a) & (b) because only one product / no other products
(d) | formed / atom economy = 100% (even though two steps)
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a)

more (electron) shels / (outer) electrons further from the nucleus / larger
atoms / more shielding

50 weaker attraction of nucleus/protons for (outer) electrons.

1

f 'molecules’ mentioned
It=Ba

Mark independently
ALLOW energy levels for shells
Both ideas must be comparative

NOT hold/pullibonded for ‘attraction
idea of nucleus or protons must be clear

ALLOW M2 if electrons implied from mention in M1
ALLOW converse if it is clear that answer refers to Ca
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White solid / white ash

Bright light / white light

Mg + H,0 > MgO + H

ALLOW ‘white smoke/powder:
IGNORE ‘product

NOT ppt

IGNORE fumes

IGNORE tubelglass goes black
ALLOW glow/flame for light

IGNORE state symbols





image16.png
BaSO0, is insoluble but Ba(NO;), is soluble
OR

BaSO, precipitates but Ba(NOs):product(s) of second reaction is
soluble/remains in solution

OR

BaSO; is insoluble but no reaction occurs in second case

Ba?*(aq) + SO.%(aq) = BaSO.(s)

NOT just ‘no observation’ in second case

Comparison of solul must be implied

NOT Barium is solublefinsoluble
Correct state symbols required





image17.png
increasing atomic radius / shielding / number of shells / size (down
group) or reverse argument

decreasing attraction of nucleus/protons for shared (electron) pair / bond
‘electrons

1

1

NOT ‘molecules”

NOT f atiraction for single electron implied





image18.png
b)) | electron acceptor/ species that accepts electrons / species that gains | 4 NOT electron pair
electrons NOT just ‘gain of electrons’
Chiorine 0 fo —1 / oxidation state/number of chiorine decreases penalise if oxidised for chiorine and/or reduced for
b)) | AND 1 bromine
bromine —1 to 0 / oxidation state/number of bromine increases credit oxidation states if labelled on equation
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@)

Average/mean mass of 1 atom (of an element)
1/12 mass of one atom of °C

OR

Averagelmean mass of atoms of an element
1/12 mass of one atom of °C

OR

Average/mean mass of atoms of an element x12
mass of one atom of “C

OR
(Average) mass of one mole of atoms

1/12 mass of one mole of “C
oR

(Weighted) average mass of all the isotopes
1

/12 mass of one atom of °C
OR

Average mass of an atomyall isotopes (compared to C-12) on a
scale in which an atom of C-12 has a mass of 12

If moles and atoms mixed, max = 1
Mark top and bottom line independently.
All key terms must be present for each
mark

This expression = 2 marks.




image19.png
ALLOW SO,™ + 10H" + 8e™ = H,S + 4H,0
(©)i) H,S0; + 8H" + 86 S H,S + 4H,0 /ALLOW fractions/multiples

IGNORE state symbols

ALLOW fractions/multipies
(c)ii) 2r > 1+ 2e

IGNORE state symbols
ALLOW 2 - 267> |,





image20.png
(c)ii)

HS04 + 8H" + 81" S H,S + 4H,0 + 41,

ALLOW
H;S0; + 8HI S H;S + 4H;0 + 41,

SO +2H" + 8HI > HyS + 4H;0 + 41,

SO + 10H" + 81" > HyS + 4H,0 + 4l

9H;SO4 + 81" > HyS + 4H;0 + 4I; + BHSO,
9H,S0, + 8Nal > H;S + 4H,0 + 41, + 8NaHSO,
H;S0 + 8H" + 8Nal > H;S + 4H;0 + 4, + 8Na*
5H;S04 + 81" > HyS + 4H;0 + dl; + 4507
5H,SO, + 8Nal > H;S + 4H,0 + 41, + 4Na; SO,

“oxidising agent box ticked

H;S04 + 2NaF > Na; SO, + 2HF
OR
HzS0s + NaF > NaHSO; + HF

(©)(vi)

fluoride less powerful reducing agent (than iodide)
OR

fluoride less easily oxidised than iodide

or reverse argument in either case

NOT general group VIl trend statement

NOT fluorine/F or iodine/I
Must be comparative





image21.png
(d)i)

Cl + H;0 = 2H" + CU + CIOHCL+ HOCL

ALLOW - for =

(d)(ii)

Squitbrium Shiftsmoves left

(producing) chlorine (which) is toxic/poisonous

Mark independently





image22.png
(a) | Percentage of oxygen 3503 M1 1| Values used throughout must be to a minimum of 2 s.f.
5267/401  123/281  3503/16 M2 1| If ratios are inverted lose M2 and M3
b 0438 2189
CasSiOs M3 | 1 | If comect formula only is given allow M3 only.





image23.png
(b) |2 Ca,SiOs + 4 H,O = Cas!

s(OH)s + Ca(OH), | 1 | Accept multiples and fractions. Ignore state symbols.







image24.png
(c) | Gloves/Dust or face-mask 1 | Ignore references to use of fume cupboard.

Cement is alkaline/caustic/corrosivelirritant 1 Accept ‘Ca(OH), formed is alkaline/caustic/corrosivefirritant





image25.png
(a) Sulfuric acid has 2 x the H” ion concentration 1| Larger concentration of H" Is sufficient.

Calcium is more reactive (than magnesium) 1 | Allow reference to a greater surface area for calcium.
Do not allow any references to temperature variations.






image26.png
Calcium sulfate

Ca+H,80, - CaSO; + Hs

Calcium sulfate is insoluble or has (very) low.
solubility

Accept CaSOy

Accept Ca?* + SO > CaSOs
Allow multiples or fractions of these equations.
Ignore state symbols.

Accept “an insoluble layer is formed”.
‘Answer must refer to the low solubility.





image27.png
Filter 1 Must be in this order
Wash (the residue) with water
Dry by pressing between fiter paper or in air 1 Allow other suitable methods for drying. If heat is mentioned,

method of gentle heating must be specified. Heat, alone, is
not sufficient





image28.png
i (Acidified) silver nitrate (solution)

ii. Creamyoff-white precipitate

Dilute ammonia solution or Conc ammonia solution

some ppt dissolves or ppt dissolves

Allow a chemically correct alternative reagent.

Allow this alternative with correct observation.

Allow this alternative with correct confirmatory reagent or
procedure.

Allow this alternative with correct confirmatory result

Do not allow full marks for altematives without both a test
and a confirmation.
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(lons hit) plate/detector causing movement of electrons or (ions 1 | Do not allow electron flow in wrong

hit) plate/detector accept electrons direction
(b)
current generated 1 | Allow M1 for ions hit detector and cause

current
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(27.976 x 92.23) + (28.976 x 4.67) + (29.973 x 3.10) / 100
(= 28.084607)

28.085

Correct answer with or without working
scores 2 marks

d)

Similarities:
(Some) peak(s) at same miz

same sample / element (is being ionised and detected)

Differences:
Additional peak(s) at ¥ m/z value

Two electrons knocked out

Mark all independently
Allow main peaks

Not same height/abundance/A/M,

Not same number peaks (not same no
isotopes) / not same molecular ion peak

Allow 1/3 (or more)

Allow 3 (or more)





