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image4.png
Curve X starts at the origin and is below curve B

Approaches the same level as curve B
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Orderis 1 (or first order)
(Note G.E. if order not equal to 1)
When concentration (of iodine) is doubled gradient (or rate) doubles

(or when concentration (of iodine) is halved gradient (or rate) halves
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Optical 1 | Ifwrong type, no further marks but mark on from just
stereoisomerism

(plane) polarised light or polarimeter 1
(light) rotated in opposite (or wite) directions QOL. 1 | Notjust in different directions
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3 arrows and 2 lone pair on O (1)

Correct name for product (e.g. ethanamide)
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Further substitution (or reaction) prevented (or 2° or 3" amine not formed)

Because ammonia is more likely to react with the haloalkane (rather than the amine
product)

(or all the haloalkane is used up)

(or less amine is available)
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Van der Waals® ( or VW) forces between methane molecules
(o VAW forces in methanc)

Hydrogen bonding in ammonia and water

Hydrogen bonds are stronger than van der Waals” forces

((or VAW forces are the weakest)

Hydrogen bonds in water more extensive than ammonia because O has two lone pairs
(None)

(or Water forms more H bonds per molecule (than ammonia))

(or H bonds in water stronger because O more clectronegative than N)

(or H bonds in water stronger because O—H bond more polar than N—H)

(Note that breaking covalent bond is CE but may not lose all 4 marks)
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(NaOH and heat) test gas with indicator/conc HCI
colour change for an alkali/white fumes.
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N-methylpropanamide (1)
nucleophilic addition-elimination 1)

MZ _
%
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= M for 3
(e %NH NJ o e @)
5} NE
—~ )

S,

must show a bond to -NH; to gain M1
penalise :CI" attacking H in M4
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CH,CH,— <

CH;CH, 70/0
LCH—Cy

allow C;Hs so minimum is
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(b)  Reaction1  Nucleophilic addition
OH

I
H;c—c‘:ch

H

Reaction 2 Hy/Ni
hydrogenation or reduction

Na/ethanol or LIAIH,
reduction
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Reagent: NaHCO; or allow Na,COs
Obs with CH:COOH: bubbles of gas;
Obs with CH:COCHs: no reaction;

Equation: CH;COOH + HCO5” — CHsCOO" + CO, + H,0
etc;

Allow correct acid/base indicator
Correct acid indication

No change

CH;COOH—> CH;COO" + H*

Allow Reagent: Mg/Zn

Obs with CH;COOH: bubbles of gas
Obs with CH;COCH no reaction
Equation: 2CH;COOH + Mg/Zn —
Mgz + 2CH;CO0" + Hy

Alow (2,4)-dnph/Brady’s reagent

Obs with CH;COOH: no change

Obs with CHsCOCH: yellowlorange ppt
Equation:CH;COCH; + (NO,).CsH:NHNH;
5 (NO2),CsHsNHN=C(CHs), + H,0
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@ cmcoct +  Alc, —=  CHCO  + AlCK equ (1) 2
) NO MARK for acylium ion Allow FeCl;
position of + on electrophile can be on O or C or outside [ ]
penalise wrong curly arrow in the equation or lone pair on AICI; else
ignore
M1 M horseshoe mustnot 3

extend beyond C2 to

. C6 but can be
C—CH; smaller

I —_— "COCH;

o ® +nottoo close to C1

M3 arrow into

M2 hexagon unless
M1 arrow from within hexagon to C or to + on C Kekule
+must be on C of RCO allow M3 arrow
independent of M2
structure

electrophilic substitution NOT F/C acylation 1
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(i)

Nucleophilic addition M2 not allowed
independent of

Ms M1, butcan

_ allow M1 for

Ne—c—o@ ‘i attack of CN-on

w T C+ formed
provided there is
no CE in the
formation of CN

M3

optically inactive or equal mixture of (both) enantiomers/optical isomers
planar carbonyl group (stated or drawn)  Not planar molecule
attack from above or below or either side (stated or drawn)
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Not allow covalent O-Na
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(a)boil mixture without loss of liquid/ using a condenser
complete reaction
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Flask with side arm in appropriate place ‘ 1 | If apparatus not air-tight maximum 1 mark.

Suitable funnel and fiter paper
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@0 ozmihylone-lzene (1)

(i) Repeating unit tHs 'I“z- or 2X

T o) ) @

Type Of POIYMETiSatION. .o






image22.png
(iif) Draw a structural isomer of M which shows geometrical isomerism

UMy H = CH U CH ®





image23.png
(b) Repeating unit 0

Type of polymerisaion o SONALASALION. ...
Namenﬂmkagx(ﬂ?%)&ﬁd’/, il M
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Heat required = mass x sp ht capacity x rise in temp = 1000 x 4.18 x 80 = 334400 J
(allow 334000 to 335000 J or 334 to 335 kJ)
Number of moles of methanol required to provide this = 334400/(715 x 1000)

(method mark for heati(enthalpy of combustion) but both values must be in the same
units)

=0.4677 mol
(allow 0.46 10 0.47)

But efficiency is only 0.5 therefore moles required = 0.4677 x 2 = 0.9354

(note 0.935 scores 4)

(note this mark of 1 is for the factor of 2 and can be scored anywhere in the answer
evenif the rest of the calculation is wrong)

Mass = moles x M, =0.935x32=299g
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(allow 2910 30.1 g allow answers to 2 sig figs)
(note correct answer scores 5)

(note answer of 14.5 to 15.1 scores 4/5)
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K. = [CH;OHJH[CO)

Moles at equilibrium of H, = 0.4
c0=02

Concentration = moles/vol = moles/1.5
(can score this from next mark also)
K. = (0.811.5) (0.411.5) x (0.211.5)

56.25
(allow 55.5 10 56.5)

(note correct answer scores 6)
(note an answer of 25 (not divided by vol to get concentration) scores 3/6)

molZdm®
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(note mark units independently)
(Note if moles of H wrong and moles CO wrong, max mark is 3 for

K. expression, moles/ vol expression for concentration and  units)
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Methyl ethanoate: 2 peaks
Each s a singlet

Ethyl methanoate: 3 peaks

Singlet, triplet, quartet all three scores 2 marks, ( or two out of three 1 mark)
(Note must give number of peaks to score next mark(s)) (QWC)

(But if number of peaks can be unambiguously implied from splitting answer can
score 1/2 for number of peaks (2 peaks then 3 peaks))
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(b)boiling points of water and acid too close together
fractionating column
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(b)  nucleophilic substitution
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(i)

CHBr >  CGHuN

M=137 M,=73 (both Mr values) or 101137 (=0.0730)
00730 x 73 (=533)

534% = 0534x533 =285¢g (allow rounding)

further substifution  or G reacts with F  or further reaction or IIII
etc amines formed  NOT just “other products formed”
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(i) CHy—N—CH(CHy),
X

(iii) CHy—N—CH,CH; or C;H;
(‘3H3
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Curve Y starts at origin and is steeper than curve A

Finishes at the same level as curve A





