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[1] 
[1] 

1 (a CCl4 is unreactive.  (The rest react (with increasing vigour))
no d-orbitals or available/low-lying empty orbitals in carbon or unable to expand octet
e.g. SiCl4 + 2H2O  → SiO2 + 4HCl

or(  GeCl4 etc) or Si(OH)2Cl2

or Si(OH)4 
(allow balanced equations for partial hydrolysis) [1] 

[3] 

(b)b) E(Cl-Cl) = 244 kJ mol–1;; 2 E(C-Cl) = 2 x 340 = 680 kJ mol–1 
∴ ∆H = –436 (kJ mol–1) [1

[1(ii) ∆H = 359 – 329 = +30 (kJ mol–1)

(iii) since reaction (ii) is endothermic, the +4 oxidation state is less stable
or the +2 oxidation state is more stable (down the group) [1] 

[3] 
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(b) n = PV = (1515 x 103
) x (76 x 10-3

) (1) 
RT           8.31 x 298 

     =  46.5 (1) [2]

(1) 

(1) 

(c)c) ( CaC2 + 2H2O → Ca(OH)2 + C2H2

(ii) n(C2H2) = n(CaC2) =100 x 46.5

mass of CaC2  = 100 x 46.5 x 64 =

(1)  

 = 297 570 g 

 = 297.6 kg (accept 298 kg) 
correct units necessary 

allow e.c.f. on candidate’s answer in (b) [3] 

(d) C2H2(g) + 5/2O2(g) → 2CO2(g) + H2O(g)

bonds broken: 2(H-C)  2 x 410 =  820 

≡C C 840 =  840 
5/2(O=O) 5/2  x 496 =  1240 

2900  kJ mol-1 (1) 

bonds made: 4(C=O) 4 x4 x 7 =  2960 
2(O-H) 2 x 460 = 920  

 3880  kJ mol-1 (1) 

(1) ∆Hcomb = -3880 + 2900 = -980 kJ mol-1 
allow e.c.f. on incorrect bonds made/broken [3] 

(e) (i) the enthalpy/energy change when one mole of a substance (1) 

is burned in an excess of air/oxygen  
or completely combusted 
under standard conditions (1) 

(ii) calculation in (d) includes H2O(g) whereas ∆Hcomb involves H2O(l)
or average bond energy terms are used in the Data Booklet (1) [3]
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