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image7.png
| Al:Se; + 6H,0 — 2AI{OH): + 3H,Se;

11

| Allow fractions and multiples





image8.png
(0]

H,Se ="bent’ shape with 2 lone pairs — based on tetrahedral;

NH; = pyramidal shape with 1 lone pair;

[

[Bent / V-shaped /triangular/angular;

[ Not bent-linear

[}

1077

Se has 2 lone pairs but N has only 1 lone pair;

Lone pairs repel more strongly than bonding pairs / etc:

‘Allow 106%° - 107%°

Allow Se has more lone pairs than N if
supported by diagrams
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(©

Clear indication that covalent bond is a shared e” pair;

Se supplies one & and H supplies onelthe other

May be inferred from statement that 1e
used from Se and 1 & from H

Allow M2 for a correct dot-and-cross
diagram (not if only dots or crosses used)





image10.png
I sublimes when heated / fias low mefting point AND grapfite has (very) high melting point

I is (simple) molecular / I / I
CE=0ifonic’  loses M2, M3, M4 Max 1 if Il bond brokgn

Van der Waals forces /indisced or temporary dipole-dipole / ondon forces
Which are weak. o easify overcome (so low melting poin)

Graphite is macromolecular / giant covalent / giant molecular / giant atomic /
Diagram (min 3 corectfy fused rings — ignore diagram unless no description offered)

CF = 01f onic’ or ‘metallic’ ~loses M5, M6, M7

(Many) covalent Gonds need to Ge Grofen “covalent’ may Ge inferred from structure
Which takgs much energy / Gonds are strong

Onky graphite conducts [NOT just graphite is a better conductor]

s it fias delocalised / free / mobite electrons

e in iodine are used'in bonding and lone pairs OR_as it fas no defocalised / free / mofile &
M9 and M10 tied to corvect statements about graphite = conductor and iodine = non-conductor]

@
@

@
@
@

@
@
@
@
@) [Hax9]
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(@)

Enthalpy change when one mole of substance
Is formed from its elements
All reactants and products in their standard states
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(b) (1) for equation

1 1 3
SH@) + 2 Nafo) + S0s(g) > HNOs(l) (1) for state symbols
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©

Enthalpy change is independent of the route taken
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Itis an element

AH =3 AH; products - £ AH; reactants or correct cycle
128 =2x - (-286+2(34))

346+ 2x

x = -173 kJmol"
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(@

Barium dissolves (1) (or forms 2 solution) do not

Gas evolved (1) (or hydrogen evolved) or bubbles  gebs hot (1) allow
Ba(s) + 2H,0(1) > Ba™(aq) + 20H (aq) (or Ba(OH)x(aq)) + Ha(g) evolubiin
Species all correct (1) of rong gus
State symbols correct (1) (provided species correct)

Balanced cquation (1)

or white cloudy or milky
‘White precipitate with sodium sulphate (1) {or white solid or suspension) -
Ba*'(aq) + SO,*(aq) — BaSOu(s) (or Ba(OH)y(aq) + Na;SO4(aq) — BaSOx(s) + 2NaOHgq))
State symbols (1)
Balanced equation (1) (' mak 0bs of ppts independiently fand i)
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(b)  With MgCh, get a white ppt (1)
Because Mg(OH): is sparingly soluble (or insoluble) (1) (or white ppt is Mg(OH);)
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woke can
Eake markifr

Ry(on), ()

from eguations
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wrong formula
M{oR), loses marh
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With BaCl, no ppt formed (1) (6r n reaction)  (or remains in solution)
Because Ba(OH), is soluble (1) (or all pecies are coluble)
lubility of Aydrosides increases down Eroup (1)
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© O

(ii)

%0 = 55.75% (1)
CaS:O:H =

40.1 16 1 (allow 40, 32)
(i Ogygen omitted
= 120 6 4 e o
therefore CaSOulls (1) canscire 2l only)
molecular formula = an integer (1) (or a number)

empirical formula

emp. form.  The simplest ratio of atoms of each element in a compound

gall:yw correct definitions as an altemative for the mark:

molec. form. - The actual number of atoms of each clement in a molecule
Mo (1) or molar mass or REM w07 molecular mass)
& marks
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(a) Identify the halogen that is the strongest oxidising agent.

oring o0 o o F (... »oT FL
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(b) Give the formula of the halide ion that is the strongest reducing agent.

CET e ) ). el e et

(I mark)
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(c) Describe what you would observe in each case when aqueous silver nitrate is added
separately to dilute aqueous sodium fluoride and to dilute aqueous sodium iodide. Write
an equation, including state symbols, for the reaction between aqueous sodium iodide

and aqueous silver nitrate. R colourless solution

04 rémeins coloncless
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(d) Describe what you would observe when concentrated sulphuric acid 15 added to solid
sodium chloride. Write an equation for the reaction that occurs.

steamy
Observation .....3.4hikR.......

misty
EQuation ...pbgg 64—t Hy4.
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(¢) Describe two observations that you would make when concentrated sulphuric acid is
added to solid sodium iodide. Write an equation for a reaction that occurs in which _

iodide jons are oxidised by the sulphuric acid. Pungent [4

blech _ . lilac zg BTG
Observation 1 {gray. S pucple gos | kol line
Observation 2 . ’elhn.:ali / Small.

Skink bmbS

EQUAUON oovvvvreserverceresssressssssssssnsssssssssesssssee B
ARE 2SO 7 Na d0, +20h

? Hys

205,

“J"@‘f'% ’{wr&i
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(a) Define the term atomic number of an element.
for nuclews

w%«l{&_ o2l
[.u,- rotons R eleckrons “1

do ot allsw probonsealectrons or elactro

(1 marks

(b) Give the symbol, including the mass number and atomic number, for an atom of an element
which contains 12 neutrons and 11 electrons.

{..'.f W™ oo Na+ peons olinsnt).

" ) 1»...,1 at.no. J0mS

(¢) Interms of s and p sub-levels. give the electronic configuration of an aluminium atom.

15262 2p8 35t 3p! ()
(db» Ne &‘J,a’)

(d) How many neutrons are there in one *’Al atom?

4 (0

(1 mark)
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or iselope
(¢) Define the term relative atomic mass ff an clement [

tace bo muss aumber|

iluc.z"c
(nr Stuted & moles ik ||

o Compacd with I of & C ;b.) or relative b:‘g,.;--. -—
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(i) Calculate the relative atomic mass of X.
RO rb4l + 2505203 + 240xISS

i# .....;’.w"' 100 (1) T AE om0

ot T U
BERR TS 24s () (alow 265 & 202 "
pe-t grore units

r iscormt

| (if) Using the Periodic Table, suggest the most likely identity of element X.

migmsiins () foc ) [allon consey Mw-a/(«) ‘

iii) Suggest one reason why the relative atomic mass of X. given in the Periodic Table,
differs from your answer to part (g)i).

ol e i)

15 marks)
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Significant figures — accept a minimum of 2 sig. figs. (no maximum); penalise sig. fig. errors once
in the question. Mark repeated sig. fig. errors as ‘RE®

Moles H;0; = 150 x 10° x 2.72
@ [if x 10° missing, lose M1 and M2] [6)]
= 0.408 /041 6]
Moles O; = 0408+2 = 0.20-021 (mol)

()

[mark conseq on error in moles H;0;]
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() O MolesPH; = 143340 = 0.0421/0.042 (mol)

() Moles of oxygen reacted = 00421x2 = 0.084-0.0842 (mol)
[mark conseq on error in moles PH:]

(i) M of PO, 98(0)
Mass of H:PO, 00421x98(0) = 41-413¢g

[mark conseq on error in moles PH]

()

()

()
()
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©

pV=nRT [accept correctly rearranged formula]
[accept letters in wrong case]
p=nRT 0.166 x 8.31 x 300 volume conversion
1725 x10° all other numbers correct
[if mumber missing, e.g. omitted 300, lose M3 and M4]
239906Pa 240 x 10°Pa 240kPa

[571725 x 10° / 1.725 used AND units = kPa allow all marks]
[If units = Pa, treat 1725 x 10° / 1.725 as an error in volume conversion]

[1f equation incorrectly rearranged, CE = 0 for M3 and M but can still earn
M2 for correct volume conversion, i.e. 1725 x 10%]

()

m
m

()




