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(a) (an acid that is) partially / incompletely ionised / dissociated [1]

(b)(i) pKa = –logKa or Ka = 10–pKa				           [1]

(b)(ii) ethanoic acid (1) is more acidic than propanoic acid (2) due to smaller 
electron-donating (R / alkyl) group / less electron-donating (R / alkyl) 
group(s)
2-chloropropanoic acid (3) is more acidic than propanoic acid (2) due to 
electron-withdrawing / electronegative (Cl / chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3¬-chloropropanoic acid 
(4) since the Cl / chlorine / electronegative atom is closer to the CO2

–/ 
acid	     [3]

(c)(i)

M1: voltmeter / V and salt bridge labelled

M2: Cu and Cu2+/ CuSO4 (any soluble Cu(II) salt)

M3: H2 (arrow in) and H+/ HCl / H2SO4 / any mineral acid

M4 Pt and one solution at 1 M / 1 mol dm–3 OR H2 at 1 atm          [4]

(c)(ii) Eocell = 0.34 (V) and (Cu2+) / Cu is the positive electrode 
          [3] 

(d)(i) Ka = 1.23 × 10–5

[H+] = √(Ka.c) = √(1.23 × 10–5 × 0.1) = 1.11 × 10–3 mol dm–3

pH = 3.0 (2.96) ecf from [H+]				            [1]

(d)(ii) E = 0.0 + 0.059log(1.11 × 10–3) OR = –0.17(4)V
so new Ecell = 0.34 + 0.17 = 0.51V
ecf from (d)(i)					           [2]

[Total: 14]
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