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Ethanoi: acid is a weak ackd,
(a) Explain what is meant by tha term wioak acid.
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(b) The pk, values of four acids are listed below.

acid | sitructural formula pK,
1 CH,CO.H 4.8
2 CHyCH,COH 4.9
3 CH,CHCICOH 2.8
4 CH,CICH,COH 4.0

(i} State the mathernatical relationship batween pi, and the acid disscciation constant K,.
B L R () ]
{fi) With reference fo acidity, explain the difference in pi, values between
« gcid 1and acid 2,
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [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 (C// chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/
acid [3]
c)i
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)
M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu?*/ CuSO, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid
M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 10° x 0.1) = 1.11 x 10 mol dm=
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [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 (C// chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/
acid [3]
c)i
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)
M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu?*/ CuSO, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid
M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 10° x 0.1) = 1.11 x 10 mol dm=
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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Ethanoic acid is a weak achd.

{a) Exptain what is meant by the term weak acid:
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(b) The pK, values of four Beids are listed below.

" [acd] structural formula K, .
' CH,COH 48 4 were osde,
z CH,CH,COH 40 4
13 CH,CHGICO,H 2.8
4 | CHCICHCOH | 40

(i} State the mathematical relationship betwsen pk, and the acid dissoclation constant K,
{ii) ‘With reference to acidity, explain the difference in K, values between
» acid 1 and acid 2,
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [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 (C// chlorine) atom

2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/

acid [3]
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)

M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu??/ CuSQ, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid

M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 105 x 0.1) = 1.11 x 10 mol dm™3
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [1]

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 (C// chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/

acid [3]
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)

M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu??/ CuSQ, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid

M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 105 x 0.1) = 1.11 x 10 mol dm™3
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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2 Ethancic acid is a weak acid,

{a) Explain what is meant by the term weak acid.
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(b) The pk, values of four acids are listed below.

acid | structural formula PK,
1 CHCOH, 48
2 CH,CH.CO.H 4.9
3 CH,CHCICOH 2.8
4 CH,CICH,COH 40
(i} State the mathematical relationship befween p#, and the acid dissociation constant K,
Rk = J‘yﬂ. S ||

(it) With reference to acidity, explain the difference In pk, values between
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [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 (C// chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/
acid [3]
c)i
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)
M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu?*/ CuSO, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid
M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 10° x 0.1) = 1.11 x 10 mol dm=
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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(a) (an acid that is) partially / incompletely ionised / dissociated [1]
(b)(i) pK, = -logK or K =10+ [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 (C// chlorine) atom
2-chloropropanoic acid (3) is more acidic than 3--chloropropanoic acid
(4) since the C// chlorine / electronegative atom is closer to the CO,7/
acid [3]
c)i
()i salt bridge
H,(g)
Cu
Pt
Cu*(aq)
H*(aq)
M1: voltmeter /V and salt bridge labelled
M2: Cu and Cu?*/ CuSO, (any soluble Cu(ll) salt)
M3: H, (arrow in) and H*/ HC// H,SO, / any mineral acid
M4 Pt and one solution at 1 M /1 mol dm= OR H, at 1 atm [4]
(c)(ii) Eccell = 0.34 (V) and (Cu?*) / Cu is the positive electrode
[3]
(d)(i) K, =123 x10°
[H*] = \/(Ka.c) =+/(1.23 x 10° x 0.1) = 1.11 x 10 mol dm=
pH = 3.0 (2.96) ecf from [H-] )
(d)(ii) E=0.0 +0.059l0g(1.11 x 10%) OR = -0.17(4)V
sonew E_, =0.34+0.17 = 0.561V
ecf from (d)(i) [2]
[Total: 14]
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