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(a)(i) Kstab = [Cd(CH3NH2)4
2+]

 [Cd2+] [CH3NH2]
4

units: mol–4 dm12

          [2]

(a)(ii) Cd2+ + 4CH3NH2    [Cd(CH3NH2)4]2+

at start: 1 × 1–4 			  0
at eqm: 1× 10–7 	 y 1 × 10–4 – 1 × 10–7

          or 9.99 × 10–5 or 1.0 × 10–4

9.99 × 10–5/ (y4 × 10–7)= 3.6 × 106

and y = 4√(9.99 × 10–5) / (1 × 10–7 × 3.6 × 106) = 0.129 / 0.13	

  [2]

(b)(i) (each complex is formed by) making (4 ×)N-Cd bonds and 
breaking (6 ×) O-Cd bonds
or same types of / similar bonds forming / breaking
or same number of bonds forming / breaking	        

          [1]

(b)(ii) ΔS = (ΔH – ΔG) / T = (60.7 – 56.5) × 1000 / 298 = (+)14 / (+)14.1	

 [1]

(b)(iii) fewer moles (of solutes) are forming (one mole of) the 
complex (so less loss of disorder)
or one en displaces two H2O whereas one CH3NH2 only 
displaces one H2O

[1]

(b)(iv) The [Cd(H2NCH2CH2NH2)2]
2+ / equilibrium 2 complex (is more 

stable) because:
either Kstab is greater or ΔGo is more negative.

[1]
[Total: 8]

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(b)(iii)

5(b)(iv)
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