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(a)(i) enthalpy / energy / heat change when one mole of  
gaseous atoms is produced 			           [1]
from the element in its standard state		           [1]
under standard conditions 				           [1]

          [3]

(a)(ii) fluorine and chlorine are gases / bromine liquid and iodine solid
OR
as ΔHat for bromine / iodine also includes changes of state [1]

(a)(iii) (½Cl2 + ½I2 → ICl)
ΔHf = (½E(Cl2) + ½E(I2)) – E(ICl) OR E(ICl) = (151 / 2) + (242 / 2) + 24 [1]
	           [1]

          [2]   

(b)(i) stronger / more / greater id–id / London / dispersion forces [1]
due to increasing numbers of electrons           [1]

          [2]

(b)(ii) (intermolecular forces in HF are) hydrogen bonds		            [1]
(which are) stronger (than vdW) / more energy needed to  
separate molecules					           [1]
OR

          [1]HF much more polar / F much more electronegative 
Intermolecular forces in HF stronger (than in HCl, HBr, 
HI) 

          [1]	
          [2]

(c)(i) P = iodine / I2 /I; Q = chlorine / Cl2 / Cl           [1]

(c)(ii) weaker H–P than H–Q bond ORA / easier /less energy to break  
H–P than H–Q ORA					              [1]
due to greater distance / shielding of nucleus from bond pair ORA   [1]

          [2]

(c)(iii) 			           [1]

(c)(iv)  [1]Ag+(aq) + Q−(aq) (or Cl−) → AgQ(s) (or AgCl(s)) 
AgQ(s) / AgCl(s) + NH3(aq) → Ag(NH3)2

+(aq) + Q−(aq) / Cl –(aq)         [1]
          [2]

(d)(i) [1]		

           [1]

          [2]

(d)(ii) [1]
[1]

MgCl2 (+aq) → Mg2+ + 2Cl –

AlCl3 + 6H2O → Al(H2O)6
3+ + 3Cl – / Al(H2O)5(OH)2+ + H+ + 3Cl –

SiCl4 + 2H2O → SiO2 + 4H+ + 4Cl –                                                                                          [1]
          [3]

[Total:21]

2(a)(i)

2(a)(ii)

2(a)(iii)

2(b)(i)

2(b)(ii)

2(c)(ii)

2(c)(i)

2(c)(iii)

2(c)(iv)

2(d)(i)

2(d)(ii)
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