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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the
scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.

Science-Specific Marking Principles

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks
should not be awarded if the keywords are used incorrectly.

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for any
correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored.

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation from other syllabus
terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection).

4  The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme where
necessary and any exceptions to this general principle will be noted.

5 ‘List rule’ guidance

For questions that require n responses (e.g. State two reasons ...):

The response should be read as continuous prose, even when numbered answer spaces are provided.

Any response marked ignore in the mark scheme should not count towards n.

Incorrect responses should not be awarded credit but will still count towards n.

Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this
should be treated as a single incorrect response.

¢ Non-contradictory responses after the first n responses may be ignored even if they include incorrect science.
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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded by
the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form (e.g. a x 10") in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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Question Answer Marks
1(a) moles of Ha = 462 /24 000 = 0.01925[1] 2
molecules of H, =0.019x 6.02 x 10%
=1.16 x 102 (1.1x10%2/1.2 x 10%2) [1] min 2sf ecf M1
1(b) number of electrons =1.16 x 102 x 2 1
=2.32x10%2 [1] min 2sf ecf 1a
1(c) Q =2.32x102 x1.6x10"° 1
= 3.71x10° [1] min 2sf ecf 1b
1(d) X = 3.71x 103/ (14 x 60) 1
=44 (A [1] min 2sf ecf 1c
1(e)(i) AS =262 + 205 — 140 = (+) 327 (J K" mol-")[1] 1
1(e)(ii) AG =AH-TAS OR use of Gibbs equation [1] 2
AG  =572-(298 x 0.327)
= (+)474.6 (kd mol") [1] min 3sf ecf 1e(i)
1(e)(iii) becomes more feasible / spontaneous 1
as TAS is more positive / —TAS becomes more negative oV
Question Answer Marks
200 | [HeucHy),cor ] 1 !
* [CI(CH,),COH ] X
2(a)(ii) pKa = — logKa OR Ka=10"PKa  [1] 1
2(a)(iii) [H1=10%0 = 1x10* [1] 1
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2(a)(iv) |[e [HCO=1x10* ecf 2(a)iii) 2
e Ka=10%% = 3.02x107°
e [CUCH2);CO.H] =(1x10%)2/3.02x 10°°
= 3.3x10* ecf
HCi -4
o [HCt] __1x10 - =0.302 min 2sf ecf
[Cl(CH,),COH] 3.3x10°
2(b) M1 [H1=10"° OR 1x107° 3
Ka = [H*][A]/[HA] OR pH = pKa + log [A7]/[HA]
-
M2 moles of A~ = (1.35x 10°%)(5/74) /(1 x 105
moles of A-=0.0912 [1] ecf
M3 mass of sodium propanoate = 0.0912 x 96 = 8.76 [1] min 2sf ecf
2(c) all of the (sodium) propanoate (ion) has been 2
protonated / converted to (propanoic) acid / neutralised [1]
H* is in excess /H* is 0.1 mol dm~3 (from the H,SO4) [1]
Question Answer Marks
3(a) e enthalpy/energy change 2
¢ one mole of electrons gained
e by one mole of atoms
gaseous (atoms)
3(b) Ca*(g) — Ca**(g) + & [1] 1
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3(c) M1:  selecting correct data 951, 844, 142 only 3
M2:  evaluation to give 249 (AHatom)
OR 2(951) = BE — 2(142) + 2(844)
M3:  evaluation to 498 (2 x 249) ecf M2
951 = AHatom —142 + 844
AHatom = 249
BE =498 (kJ mol~")  [3]
3(d)(i) attraction between nucleus / protons / nuclear charge 1
and electron [1]
3(d)(ii) repulsion between 1— ion/ electrons of O- 1
and electron [1]
3(e) M1:  selecting correct data 951, 1933, 3517 only (ignore signs) 2
M2:  evaluation to give —633 (AHs) ecf
AH; =951 + 1933 — 3517 = —633 (kJmol")  [2]
3(f) ionic charge / charge density (of the ions) [1] 2
greater (attractive) force between the ions [1]
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4(a) e barium carbonate /Ba/BaCO3 2
e larger ionic radius OR smaller charge density of cation / M?*[1]
e anion/COs?/ carbonate ion is less distorted / less polarised OR C-O/C=0 less weakened [1]
4(b) calcium oxide / calcium hydroxide 3
e (CaSO0,/ calcium sulfate is more soluble OR BaSO; is less soluble [1]
e  AHat and AHhnyq are less exothermic / more endothermic (for BaSQOs) [1]
e  AHhyg is dominant factor / AHnq change is greater OR AHiai changes less [1]
4(c)(i) mass of CO, = 0.02x44=0.88g [1] 1
4(c)(ii) (writes correct equation, deduces 3 CO; per mole) 2
moles of propane = 0.02/3 OR 0.00667 OR 1/150 1]
mass of propane = 0.02/3x44=0.293g [1] ecfM1x 44 3sfneeded
Question Answer Marks
5(a)(i) +2 [1] 1
5(a)(ii) C|)Z 2
CZ/M”@/CZ
Cl [1]
bond angle labelled 109.5° [1]
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5(b)(i) [Co(H20)6]?* + 20H- — Co(H20)4(OH)2 + 2H,0 OR  [Co(H20)6]?* + 20H- — Co(OH), + 6H.0  [1] 2
blue precipitate [1]

5(b)(ii) [Co(H20)6]?* + 6NH3 — [Co(NH3)e]?* + 6H20 [1] 2
yellow / brown / straw solution [1]

5(b)(iii) [Co(H20)6)?* + 4Cl~ — [CoCL)* + 6H.0 [1] 2
blue solution [1]

5(b)(iv) ligand exchange [1] 1

5(c)(i) (a species) that donates two lone pairs to form two dative bonds [1] 2
to a (transition) metal atom / metal ion [1]

5(c)(ii) 2

N N
N///,' \\\\ N H3 H3 N///,' \\\\\N
Co. Co
N | w\n, N | N
</N N\>
M1 one correct 3D structure — trans or cis [1]
M2 a correct optical isomer of M1 [must 3D] [
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6(a) 2Cu?* +4I- > 2Cul + I, OR 2CuSO4 + 4Nal — 2Cul + I, + 2Na;SO4 [1] 1
6(b)(i) M1:  d-d orbital splitting occurs [1 4
M2:  electron(s) promoted / excited [1]
M3:  wavelength/frequency of light is absorbed [1]
M4:  colour seen is complementary
OR wavelength / frequency of light not absorbed is seen [1]
6(b)(ii) (for Cu*) 3d'® OR 3d subshell full [1] 1
6(c) M1:  (Cu?"/Cu*) E° = (+)0.15V AND (I,/I") E°=(+)0.54V [1] 2
M2:  No, since (E®) negative /-0.39 V
OR No, since (I2/I-) is more positive than (Cu?*/Cu*)
OR No, I,is more easily reduced OR No, I, stronger oxidant ORA [1]
6(d) M1: Cu?*/ Cu* E becomes more positive as equilibrium shifts to the right [1] 2
M2: The new E for Cu?*/ Cu* is more positive than 0.54/ E° (I1./1°) [1
© UCLES 2021 Page 10 of 16




9701/43 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks
7(a) 6 [1] 1
7(b) M1:trend phenylethanoic acid > phenol > ethanol 11 4
M2: why phenylethanoic acid is the strongest
e negative inductive electron withdrawing effect of C=0
which weakens O-H bond/ stabilises anion [1]
M3: why phenol is stronger than ethanol / weaker than phenylethanoic acid
e oxygen lone pair is delocalised into the ring system
which weakens O-H bond/ stabilises anion [1]
M4: why ethanol is the weakest
e electron donating alkyl / ethyl group
which strengthens O-H bond / destabilises anion [1]
7(c)(i) CH3Cl+ AICl; — *CH3 + AICL [1] 1
7(c)(ii CH 3
(c)(i) y - 3
CH5*
+ H*
M1: arrow to CHs* (arrow must come from inside the hexagon) [1]
M2: correct structure of intermediate [1]
M3: arrow from C-H bond into the ring AND H* seen [1]
7(d)(i) Bro + UV light (1] 1
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7(d)(ii) N 1
[1]
7(d)(iii) | CHECK Q is correct 2
step 2 — KCN in ethanol + heat [1]
step 3 - HCl(aq) + heat/reflux/boil [1]
7(d)(iv) 1
CHBr, OR CBrj
[1]
ALLOW any viable organic by-product from this radical substitution reaction,
e.g. CeHsCH2CH,C¢Hs
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8(a) bromine decolourised OR orange / brown to colourless [1] 2
white precipitate [1]
8(b) no change [1] 1
8(c) NH, 1
Br Br
Br [1]
8(d) 2,4,6-tribromophenylamine [1] ECF 8(c) for a bromophenylamine 1
Question Answer Marks
9(a) PCl OR PCl5 OR SOCL [1] 1
9(b)(i) amide [1] 1
9(b)(ii) HCI/hydrogen chloride OR C2HsNH3Cl/ ethylammonium chloride [1] 1
9(c)(i) LiALHa4 1] 1
9(c)(ii) reduction [1] 1
9(d)(i) relative abundance =2 carbons x 1.1 x 0.62 1
=1.36/1.4 [1] min 2sf
9(d)(ii) CH3CHx* / CoHs* [1] 2
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CsHsCHy* [1]
9e)(i) |a [1] 1
9(e)(iii) | d [1] 1
9(e)(iii) b,c, f [1] 1
9(e)iv) |f [1] 1
Question Answer Marks
10(a) 1
o
"H3N
O [1]
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10(b) A and B 3
any two from: [all net single positive charge]
_NH; /NH3+ /NH3+
(CHz)4 (CHa)y (CHz)4
OH OH o
"HaN HoN "HaN
o 0 o
[1]1x 2
C at pH 1.0 [2+ positive charge]
_NH;"
(CHa)q
OH
"HiN
O [1]
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10(c) M1:  peptide link correct and displayed unit including C=0 2
M2:  everything else correct
/NH2
O (CHaz)g
H,N OH
N
H O
OR
/NH2
(CH,)4 H 0
N
HoN OH
O
[2]
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