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image6.png
Uses the graph to determine the mass to form 1.000g ~ 1.20g





image7.png
Calculate the number of moles in 1.000g of BaCl, 4.80 x 107





image8.png
Calculate the M, of BaCl;xH,0  250.0
M, to 1 dec place





image9.png
Calculate the degree of hydration, x 2(.32)





image10.png
Calculates the percentage error in using the balance 4%





image11.png
x likely to be a whole number so precision less important





image12.png
‘wear gloves/ flood with water if alkali in contact with skin





image13.png
(a) yes/ good straight line / can use with confidence
(b) anomalous result at 0.25 g
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‘ensure reaction complete/ ensure all water lost





image15.png
calculations ~ difference 2600 -2443=57
percentage (5.7 * 100)/ 244.3

2.3%





image16.png
(a) % errors in weighing are too large with 0.100g
(b) may not decompose fully
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white precipitate





image18.png
barium sulphate insoluble
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100%





image20.png
first result was anomalous
several results will identify anomalies





image1.png
relative mass and  relative charge

Proton 1 1 1

Electron 111800 1 1

Accept < 5.6 x 10* / negligible / 0

*Ar mass number [allow separate 38] 1
element 1

[Not AR]  [M1: Not 36.0/ M2 Not symbol with a charge]
[Wrong proton number = ‘con’ for M2] [:6A, scores 1 mark]

152252 2p° 1
[Allow upper case letters and subscripted numbers] [Not [He]2s* 2p°]

More protons / atomic number / proton number /higher or stronger nuclear
charge
A** smaller (size) than Na* / & closer to nucleus
More attraction for e from / € held/pulled more strongly by AP**
any 2 points 2

[M3 AP may be inferred] [M2 Not ‘atomic radius'/ ‘atom’/
‘molecule’ = con']

Greater charge density/charge-size ratio = altemative for either M1 or
M2 but not for both]




image21.png
M1

M2

Electron arrangement = 1s?2s°2p°3s°3p*
[accept upper case letters and subscripted numbers]

Element E

1 sulphur

[Not conseq] [Not tied to M1]

1




image22.png
M1

M2

M3

M4

M5

Tendency / strength / ability / power of an atom / element /
nucleus to attract / withdraw electrons / e- density /
bonding pair / shared pair

In a covalent bond / sharedibonding pairs
(tied to M1 — unless silly slip in M1~ e.q. & refained/e”
cloud/single e/missing, e.g. ‘atom’)

[CE if ions /into covalent bonds / lone pair / remove & = 0]

Trend in electronegativity = increasing
[Decrease/stays same = CE = 0]
[allow ‘general increase’ but mention of deviations = ‘con’ M3]

Increasing number of protons across period / inc nuclear charge
[Not increased atomic number / effective nuclear charge]

Smaller size / bonding e- closer to nucleus /same shells /
same shielding
[Not molecules]




image23.png
F more electronegative (than H) / F is very/highly
electronegative / reference to electronegativiy difference /
bonding electrons more attracted towards F [Not §+/5-]

Trend = decreasing polarity
[Increase/stays same = CE = 0]

Because electronegativity (difference) decreases
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(ii)

M4

M5

M6

more energy to overcome / contra arguments

van der Waals' forces / London forces / temporary /
induced dipole-dipole / dispersion forces

[if imf's” here but clarified by vaW mention in (d)(), allow]
[ignore dipole-dipole unless its trend said to be increasing,
then ‘con’ M4]

[Not fluctuating]

increase with size /M, / number of e's / surface area
[M5 tied to van der Waals]

size /M, / number of e-s / surface area increase (HCI to HI) /
atomic size




image25.png
M1

M2

M3

HF has hydrogen bonding / allow H-bonding
[Not H and F have H-bonding]

flons = CE = 0]

[covalent bonds break = CE for M2 & M3]

Other HX have van der Waals'/dipole-dipole

Hydrogen bonding stronger than other imPs /is strongest /




image26.png
+1
0
+5

HCIO is simultaneously oxidised and reduced
2HCIO +2H" + 2 - Cly + 2H,0
or 2CIO™ +4H  +2¢ — Cl + 2H,0

HCIO +2H,0 —ClO;~ +5H +4¢
orClO +2H0 - Cloy +4H' +4¢





image27.png
Increase

2 S+ 2

2H' + H;S0, + 26 3 SO + 2H,0

2H + HpSO. + 21 S S0, + 2HO + 1
(allow alternative correct equations with SO.%)

HSor§




image28.png
©

Yellowy solution turns to a brown solution/ black ppt (need both colours)
Br, +2KI > I, + 2KBr

Br, is an oxidising agent




image29.png
Add silver nitrate solution
KBr forms creamy ppt
K forms yellow ppt
AgNO; +KBr > AgBr + KNO,
or AgNO; + KI > Agl + KNO;
or ionic equations
Then add (dilute or conc) ammonia

AgBrl cream ppt dissolves in conc NH; or slightly dissolves
in’dilute NH; (QoL)

Aglis insoluble in dilute or conc NHs




image30.png
Altemnative answers fo d
Either add chlorine /Cl,
Yellow browniyellow/ orange brown solution formed with KBr

Brown solution/black ppt formed with KI

+2KBr > B, + 2KCI
+2KI > I, + 2KCl

or  add bromine/Bry
no reaction with bromide ions

Brown solution/black ppt formed with KI

Br; 2Kl >

+ 2KBr




image2.png
(i)

High energy/speed electrons / electrons from an electron gun / electron
gun fires &

Knock offidisplaces/removes an electron/electrons (from the gaseous.
atom)

[Accept correct equation for M2]

Electric field / -ve plate / electrostatic field/oppositely charged plates
[Not electronic field; magnetic field / electric current/high pd/high voltage]

(194 32.8) + (195 x 30.6) + (196 x 25.4) + (198 x 11.2)
100

=1953 (1dp. only)

[Mark M2 conseq. on transcription error]

1

1

1




image31.png
Confirmatory test for either alternative above answers

Either Add starch

No change with Bromine formed

Goes black with iodine formed

add CCI4/ organic solvent
Bromine goes yellow/orange brown

lodine goes purple




image3.png
Atomic radius decreases
[Iftrend wrong = CE = 0] [Iftrend blank award M2 /M3 / 14 on merit]

Increase in number of protons / atomic number / nuclear charge

Same shells / energy level / shielding / screening
[Accept similar shielding]

QoL Increase in attraction/pull between nucleus and outer electrons





image4.png
Energy/enthalpy change when one electron is removed 1

from a gaseous atom

[Moler definitions must have reference to ‘atoms]

General trend = increasing

[Do NOT treat wrong trend as CE but comparisons with Mg / P must be
emphatic — ie. IE of Al is much lower than that of Mg]

Deviation:
first IE of Alis low / < Mg

(Outer) e (singular) in 3pip orbital
1 p sublevel

In higher energy orbital/sub-level
Ore further from nucleus

Or shielding/screened by 3s

ma

M5

M6

first IE of S is low / <P 1

(e removed from) & pairin3p/ 1
p orbital / p sublevel

repulsion between these paired &
[ pair may be inferred] 1

Mark part (b) to 5 max
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Draws a straight line which passes through origin
Ignores point at 0.25g





