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1 (a) 
 

name of 
isotope 

type of 
particle 

charge symbol electron configuration 

carbon-13 atom 0 C
13

6
 1s22s22p2 

chloride(-37) anion 1− Cl 1s22s22p63s23p6 

sulfur-34 atom 0 S
34

16
 1s22s22p63s23p4 

iron-54 cation 2+ )(254
26Fe

+

 1s22s22p63s23p63d6 

[5] [5] 

 (b) (i) ability / tendency / power of an atom / nucleus to attract / pull electron(s) 
 
in a covalent bond / shared pair of electrons / bonding pair of electrons 

[1] 
 

[1] 

 
 

[2] 

  (ii) Covalent 
overlap of orbitals OR shared pair(s) (of electrons) 
 
OR 
metallic  
positive ions / cations surrounded by delocalised electrons 

[1] 
[1] 

 
 

[1] 
[1] 

[2] 

  (iii) Ionic/electrovalent 
(electrostatic) Attraction between oppositely charged / +ve and –ve ions 

[1] 
[1] 

[2] 

 (c) (i) similar strength / amount / number of intermolecular forces / induced dipole / van der Waals’ / VdW / London 
forces / LDF / dispersion forces 
 
therefore similar energy needed  

[1] 
 
 

[1] 

[2] 
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  (ii) M1 HCl polar / has a dipole AND F2 non-polar / has no dipole 
OR 
(permanent) dipole (-dipole) attractions / forces between HCl (molecules) AND induced dipole (-induced dipole) 
attractions / forces / LDFs between F2 (molecules) 
 
M2 more energy needed for HCl than F2 
OR 
pd-pd forces stronger than id-id forces 
OR 
IMFs / VdWs in HCl stronger than in F2 

[1] 
 
 
 
 

[1] 
 

[2] 

  (iii) Hydrogen bonding (between methanol molecules) 
 
Stronger than IMFs / van der Waals’ in other three / is the strongest intermolecular force 

[1] 
 

[1] 
[2] 

   [17] 

2 (a) M1 Heat (energy) change (or Hprod – Hreact) measured at constant pressure 
OR 
enthalpy change when the amount/moles of reactants as shown in a (reaction) equation react together to give 
products  
 
M2 measured at standard conditions  

[1] 
 
 
 
 

[1] 

 
 
 
 
 

[2] 

 (b) (i) q = 2125.53  [1] [1] 

  (ii) amount = 0.025(0)  [1] [1] 

  (iii) ‒85.(0) [1] [1] 
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  (iv)                 ( MgSO4(s) + 7H2O(l) → MgSO4.7H2O(s) ) 
 
 
 
     −85.0 (kJ mol–1)                              (+)9.60 (kJ mol–1)              
 
 
                                      MgSO4(aq)  

[1] [1] 

  (v) ∆H + 9.6 = ‒85.0 
∆H = ‒85.0 – 9.6 = ‒94.6 (kJ mol–1) 

[1] [1] 

   [7] 

3 (a) (i) Na2O or Na2O2; MgO;  
P4O10 or P4O6 ; SO2 

[1] 
[1] 

[2] 

  (ii) Na: Yellow / orange / gold flame / white solid / powder / smoke 
4Na + O2 → 2Na2O or 2Na + O2 → Na2O2 

 
S: Blue flame / (yellow) solid melts / turns red / amber / white fumes 

S + O2 → SO2 

[1] 
[1] 

 
[1] 
[1] 

 
 
 
 

[4] 

 (b) (i) acidic P and S  
amphoteric Al and basic Na and Mg  

[1] 
[1] 

[2] 

  (ii) acidic: covalent (bonding) 
 
basic: ionic (bonding) 

[1] 
 

[1] 
[2] 



 

Q

 

 

 

4 

 

 

 

Ques

 

(c

(a

 

 

 

stio

(ii

c) 

a) (

(i

(ii

(iv

on 

ii) 

(i) 

ii) 

ii) 

v) 

M

A

A

 

A

A

A

A

A

A

su
fo
O
SO
O
SO

 

N

Ha
O
ha

El

ark

l2O3

l2O3

l2O3

l2O3

l2O3

l2O3

l2O3

l2O3

ulfur
orms
R 
O2 +
R 
O2 +

ucle

as a
R  
as n

limin

k Sc

3 + 6

3 + 6

3  + 

3  + 

3  + 

3  + 

3  + 

3  + 

r  
s SO

+ / m

+ / m

eoph

a ch

no p

natio

P

hem

6HC

6H+ 

 2N

 2N

 2N

 2O

 2O

 2O

O2 / S

mixes

mixes

hilic 

hiral 

lane

on 

age

 

me 

Cl →

→ 2

aOH

aOH

aOH

OH‒  

OH‒  

OH−  

SO2 

s H2

s H2

Su

cen

e / lin

e 5 

→ 2A

2Al3

H  +

H  +

H  →

+  7

+  3

→ 2

+ / m

2O (

2O +

bstit

ntre /

ne o

Ca

AlCl3
3+ + 

+  7H

+  3H

→ 2N

7H2O

3H2O

2AlO

mixe

(→a

+ (1/

tutio

/ car

of sy

amb

l3 + 3

3H2

H2O

H2O

NaA

O  →

O  →

O2

− 

es H

acid)

/2O

on 

rbon

ymm

brid

3H2

2O 

  →

  →

AlO2

→  2

→  2

+ H

H2O 

) / o

2) →

n OR

metry

dge 

O O

  2N

  2N

2 + H

2[Al(

2[Al(

H2O 

→ 

r in 

→H2

R ha

y 

Inte

OR 

NaA

NaA

H2O

(OH

(OH

H2S

wor

SO4

as a

erna

©

l (O

l (O

 OR

H)4(H

H)4]
‒ 

SO3 

rds 

4 / or

a ca

atio

© Ca

OH)4

OH)4

R 

H2O)

OR

or in

r in w

arbo

nal 

ambr

(H2O

 OR

)2]
 ‒

R 

n wo

wor

n / C

Mar

AS/

ridge

O)2 

R 

OR

ords

rds

C att

rk S

/A L

e Int

OR

R 

s 

tach

Sche

Leve

terna

R 

hed 

eme

el –

ation

to 4

e 

– Oc

nal E

4 diff

ctob

Exam

fere

ber/N

mina

ent g

Nov

ation

grou

vem

ns 20

ups /

ber

015 

/ ato

r 201

oms /

15 

/ cha

Sy

9

ains

yllab

970

s   

bus 

1 

PPap

22

per 

2 

Ma

[1

[1

[1
[1

[1

[1

[1+

[1

ark

1] 
 
 

1] 

1] 
1] 

 

1] 

1] 

+1] 

1] 

To

[2

[2

[1

[1

[1

[2

[1

otal

2] 

2] 

4]

1] 

1] 

2] 

1] 



 

Q

 

 

 

 

 

 

 

Ques

 

 

(b

 

 

 

 

stio

(v

(v

b) (

(i

(ii

(iv

(v

on 

v) 

vi) 

(i) 

ii) 

ii) 

v) 

v) 

M

Bu
 
2 
O
do

am

pr

C

Re

Li

al

ark

ut-1

Hs 
R  
oes 

mmo

ropa

H3C

edu

AlH

umi

k Sc

-en

on o

not 

onia

anoy

CH(N

uctio

H4 / lit

inium

P

hem

e 

one 

hav

a / N

yl ch

NHC

on 

thiu

m ox

age

 

me 

 of t

ve 2

H3 

hlori

COC

m a

xide

e 6 

the 

2 diff

ide /

C2H5

alum

e  

Ca

dou

fere

/ C2H

5)CH

miniu

amb

uble-

ent g

H5C

H3 

um h

brid

-bon

grou

OC

hydr

dge 

nded

ups o

l 

ride 

Inte

d Cs

on b

 / lith

erna

©

 

s  

both

hium

atio

© Ca

h ato

m tet

nal 

ambr

oms

trah

Mar

AS/

ridge

s / ea

hydr

rk S

/A L

e Int

ach 

idoa

Sche

Leve

terna

atom

alum

eme

el –

ation

m in

mina

e 

– Oc

nal E

n C=

ate 

ctob

Exam

=C 

ber/N

mina

Nov

ation

vem

ns 20

ber

015 

r 20115 

Sy

9

(1)

yllab

970

bus 

1 

PPap

22

per 

2 

Ma

[1

[1

[1

[1

[1

[1

[1

[1
[1

[1

ark

 
 

1] 
 
 

1] 

1] 
 

1] 

1] 

1] 

1] 

1] 
1] 

1] 

To

[2

[2

[1

[1

[1

[2

[1

otal

2] 

2] 

1] 

1] 

1] 

2] 

1] 



 

Q

 

 

 

 

 

Ques

 

 

 

stio

(v

(vi

(vii

on 

vi) 

ii) 

ii) 

M

M
M
M
M

el

se
du

 

ark

1 = 
2 = 
3 = 
4 = 

ectr

econ
ue to

k Sc

cor
dip
cor
Br 

–

roph

ndar
o el

P

hem

rrect
ole 

rrect
– wit

hilic 

ry c
ectr

age

 

me 

t str
and
t int
th lo

add

arbo
ron 

e 7 

ructu
d cu
erm

one 

ditio

ocat
rele

Ca

ure 
rly a

media
pair

n 

tion
easin

amb

of Y
arro
ate 
r an

 mo
ng c

brid

Y an
w fr

d cu

ore s
char

dge 

nd cu
rom 

urly 

stab
racte

Inte

urly 
H-B

arro

ble t
er / (

erna

©

arro
Br b

ow f

han
(pos

atio

© Ca

ow f
ond

from

 prim
sitive

nal 

ambr

from
d to 

m lon

mar
e) in

Mar

AS/

ridge

m do
Br 

ne p

ry 
nduc

rk S

/A L

e Int

oubl

pair 

ctive

Sche

Leve

terna

e bo

to C

e eff

eme

el –

ation

ond 

C(+)

fect 

e 

– Oc

nal E

to H

) 

of a

ctob

Exam

H 

alky

ber/N

mina

yl gro

Nov

ation

oup

vem

ns 20

 

s 

ber

015 

r 20115 

Sy

9

yllab

970

bus 

1 

PPap

22

per 

2 

Ma

[1
[1
[1
[1

[1

[1
[1

ark

 
 
 
 
 
 
 
 
 

1] 
1] 
1] 
1] 

1] 

1] 
1] 

 

To

[4

[1

[2

[2

otal

4] 

1] 

2] 

22]


