1.
(a)
removal/loss of electrons
1

(c)
(i)
+2
1

+5

1

(ii)
NO3– + 4H+ + 3e– → NO +2H2O
1

(iii)
Ag → Ag+ + e–
1

(iv)
NO3– + 4H+ + 3Ag → NO + 2H2O + 3 Ag+
1

[6]

2.
(a)
Gain of electrons (1)
1 

(b)
(i)
(+)5 or V or N5+ (1)
(+)4 or  IV or N4+
(+)2 or II or N2+ (1)
(ii)
Reduction (1)
4H+ + NO3– + 3e(–)  NO + 2H2O (1)
(iii)
2H+ + NO3– + e(–) NO2 + H2O (1) 

(iv)
Cu + 4H+ + 2 NO3– Cu2+ + 2H2O + 2NO2

species (1)   balanced (1)
If electrons included, mark CE if these are not balanced



8

[9] 

3.
Trend in electronegativity
decreases (1)

Explanation
more shielding/radius increases (1)


attraction for bonding pair decreases (1)

Trend in boiling point
increases (1)

Explanation  
van der Waals forces increase (1)


with molecular size/number of shells (1)
6

[6]

4.     (a)
(i)
Observation: brawn solution or black solid (1)

purple wrong


Equation: Br2 + 2I–  I2 + 2Br– (1)

Allow NaI, KI

(ii)
Br2 is a weaker oxidising agent than Cl2 (1) (or converse)
OR Br2 is less reactive than Cl2
penalise Cl, Br, Cl–, Br– etc



3

(b)
Observation with KF (aq): no change (1) (or colourless)
Observation with KBr(aq): cream/off white ppt (or solid) (1)
2

(c)
KF + H2SO4  KHSO4 + HF (1)
or 2 KF + H2SO4  K2HSO4 + 2 HF 
Allow ions



1

(d)
2 H2SO4 + 2 Br–  SO2 + Br2 + 2 H2O + SO42–(1)
Balanced equation (1)

Allow 2 H2SO4 + 2 NaBr  SO2 + Br2 + 2 H2O + Na2SO4
H2SO4 + 2 HBr  SO2 + Br2 + 2 H2O etc



2

[8]

5.
(a)
(i)
KBr + H2SO4  KHSO4 + HBr (1)
or 2KBr + H2SO4  K2SO4 + 2HBr

(ii)
Acid or proton donor (1)
2

(b)
(i)
+ 6 (1)
(ii)
oxidising agent (1)
(iii)
2Br–  Br2 + 2e– (1)
(iv)
2H+ + H2SO4 + 2e–  SO2 + 2H2O (1)
(v)
2H+ + H2SO4 + 2Br–  Br2 + SO[image: image1.wmf]–

2

 + 2H2O (1)
5

(c)
(i)
KF or KCl (1)
(ii)
KI or KAt (1)
2

[9]

6.
(c)
(i)
Cl2 + 2e–  2Cl– (1)

(ii)
+1 (1)

Allow 1, +1, Cl+

(iii)
Cl2 + 2H2O  2HClO + 2H+ +2e– (1)

(iv)
kill bacteria / germs / microorganisms / bugs

allow sterilise, disinfect
Not allow purify, safe to drink



4

7.

(i)
any two of::
effervescence / fizzing / bubbling / white precipitate or sediment / 
solution gets warm / metal dissolves or disappears (2)
2

(ii)
comparisons needed for the two observations given in (a) (i)
more (rapid) effervescence / more vigorous reaction /
less or no (white) precipitate / solution gets hot i.e. hotter than in (i) / 
metal dissolves more quickly (2)
2

(iii)
[image: image2.wmf]Ca + 2H

2

O

Ca(OH)

2

 + 

H

2

 (1)
1

[9]

8.
(a)
ability of an atom to attract electon density (1)
from a covalent bond (1)
2

(b)
Trend 
decreases (1) 

Explanation 
outer electrons further from nucleus (1)


more shielding from the nucleus (1)
(or more shells or increasing radius)
3

(c)
Equation 
Sr + 2H2O  Sr(OH)2 + H2 (1)
pH 

12 – 14 (1)
2

(d)
Observation 
white precipitate (1)
Equation 
Ba2+ + SO42–  BaSO4 (1)
(or BaC12 + H2SO4  BaSO4 + 2HC1)
2

 [9]

