A-LEVEL PAPER 2 PP3 MS
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4.	(a)   (i)      2 or two or second or [E]2
1
(ii)     1 or one or first or [F]1 or [F]
1


(b)    (i)      k = [image: ]
mark is for insertion of numbers into a correctly rearranged rate equ , k = etc.
AE (−1) for copying numbers wrongly or swapping two numbers.
1
= 22.9 (Allow 22.9 − 24 after correct rounding)
1
mol−2dm+6 s&8722;1
Any order.
1
(ii)     6.8(2) × 10−3 (mol dm&8722;3s−1)
OR if their k is wrong, award the mark consequentially
a quick check can be achieved by using
their answer = 2.9768 × 10−4 Allow 2.9 − 3.1 × 10−4 for the mark
    their k
Allow 6.8 × 10−3 to 6.9 × 10−3
Ignore units.
1
[6]

5.      (a)     Br2 / HBr / H2SO4 / H+ / Br+ / NO2+ (Mark M1)
	[image: ]
 
NB If electrophile H+ / Br+ / NO2+ allow M1, M2 and M4
     If the acid is incorrect, M2 and M3 can still be scored
     Allow M4 consequentially if repeat error from part (a)
4
(b)     M1    Two peaks
1
M2    No splitting or singlets
1
M3    (Two) non-equivalent protons or two proton environments
1
M4    No adjacent protons
1
M5    Same area under the two peaks or same relative intensity
1
NB Doublet could score M1 and M3 or M5 (Max 2)
     More than two peaks CE = 0
     Apply the “list principle” to incorrect answers if more
     than 3 given
Max 3
[7]
 
6.	(a)    Hydrogen bond(ing)
Allow H bonding.
Penalise mention of any other type of bond.
1
 [1]

7.     (a)     (i)      (nucleophilic) addition-elimination
Not electrophilic addition-elimination
Ignore esterification
1
[image: ]
M3 for structure
•        If wrong nucleophile used or O–H broken in first step, can          only score M2.
•        M2 not allowed independent of M1, but allow M1 for correct          attack on C+
•        + rather than δ+ on C=O loses M2.
•        If Cl lost with C=O breaking lose M2.
•        M3 for correct structure with charges but lone pair on O is          part of M4.
•        Only allow M4 after correct / very close M3.
•        Ignore HCl shown as a product.
4
a    20-50 (ppm)    or single value or range entirely within this range
If values not specified as a or b then assume first is a.
1
b    50-90 (ppm)    or single value or range entirely within this range
1
(ii)     
[image: ]
Must have trailing bonds, but ignore n.
1
OR     –OCH2CH2CH2CH2CO–    OR     –CH2CH2CH2CH2COO–
Allow
[image: ] 
but not     - C4H8−
one unit only
Condensation
1


(b)     
 
	 
	 
	Tollens’
	Fehling’s / Benedicts
	Acidified potassium dichromate



Penalise wrong formula for Tollens or missing acid with potassium dichromate but mark on.
1
 
	 
	J
	No reaction / no
(visible) change /
no silver mirror
	No reaction / no
(visible) change /
stays blue / no red
ppt
	No reaction / no
(visible) change / stays
orange / does not turn
green



Ignore ‘clear’, ‘nothing’.
Penalise wrong starting colour for dichromate.
1
 
	 
	K
	Silver mirror /
grey ppt
	Red ppt

(allow brick red or
red-orange)
	(orange) turns green



1
J        Two (peaks)
Allow trough, peak, spike.
1
K        Four (peaks)
Ignore details of splitting.
If values not specified as J or K then assume first is J.
1
(c)     If all the structures are unlabelled, assume that the first drawn ester is L, the second ester is M; the first drawn acid is N, the second P. The cyclic compound should be obvious.
L
ester
                   [image: ]
                  OR    H2C=C(CH3)COOCH3
All C5H8O2 L to P must have C=C.
Allow CH3−.
Allow -CO2CH3 etc.
Allow CH2C(CH3)COOCH3.
1


M
ester
            [image: ]
        CH3CH=CHCOOCH3    CH3CH=CHOOCCH3    CH3CH=C(CH3)OOCH
 
        [image: ]
 
                        CH3CH=CHCH2OOCH         CH3CH2CH=CHOOCH
Allow either E–Z isomer.
Allow CH3− or C2H5− but not CH2CH3−.
Allow CH3CHCHCOOCH3 etc.
1
N
acid
            [image: ]
           (CH3)2C=CHCOOH       H2C=C(CH3)CH2COOH       H2C=C(COOH)CH2CH3
Allow CH3− or C2H5− but not CH2CH3−.
Allow −CO2H.
Not cyclic isomers.
Not the optically active isomer.
[image: ]
Allow (CH3)2CCHCOOH etc.
1
P
acid
            [image: ]
Allow −CO2H.
            CH3CH(COOH)CH=CH2
Allow    CH3CH(CO2H)CHCH2 or
      CH3CH(CO2H)C2H3.
1

Q
        [image: ]
 
 
Not cyclic esters.
1
[19]
8.      (a)     2-amino(e) propanoic acid (1)
1
(b)     (i)      molecules with same structure / structural formula (1)
but with bonds (atoms or groups) arranged differently in
space (3D) (1)
(ii)     Plane polarised light (1)
Rotated (equally) in opposite directions (1)
4
(c)     [image: ] (1)
allow H2NCH2COO–
Penalise NH2‑ and OH‑ once per paper
but CH3– is allowed
1
(d)     [image: ]
Not anhydrides; not repeating units
2

(e)     [image: ] (1)
or H2NCH2COOCH3
1
[9]
 
9.       (a)     (i)      CDCl3 or CD2Cl2 or C6D6 or CCl4
Not D2O Allow CD3Cl
1
(ii)     4 or four
1
(iii)    Triplet or 3 or three
1
(iv)    1,4-dichloro-2,2-dimethylbutane
Do not penalise different or missing punctuation or extra spaces.
Spelling must be exact and order of letters and numbers as here.
1


(b)     (i)      3 or three
1
(ii)     190-220 (cm−1)
Allow a single number within the range.
OR a smaller range entirely within this range.
1
(iii)    hexane-2,5-dione
Do not penalise different or missing punctuation or extra spaces.
Spelling must be exact and order of letters and numbers as here.
NB so must have middle e
1
[7]

10.	Step 1
HBr
In any step, if wrong reagent or extra wrong reagent, can only score mechanism mark,but if AlCl3 added in Step 3, lose M7 but can score M8 & M9
M1
1
	 [image: ]
M2
1
electrophilic addition
If 1-bromobutane structure given for M2 then 1-aminobutane structure for M5, penalise M2 and M5 but mark M8 consequentially
M3
1
Step 2
NH3
M4
1
 [image: ]
If 1-bromobutane structure given for M2 then 2-aminobutane structure for M5, penalise M2, M5 and M8
M5
1
nucleophilic substitution
If 2-bromobutane structure given for M2 then 1-aminobutane structure, penalise M5 and M8
M6
1


Step 3
CH3COCl or (CH3CO)2O
Allow C2H5 for CH3CH2
M7
1
 [image: ]
M8
1



(nucleophilic) addition-elimination
Not allow (electrophilic) addition-elimination
M9
1
[9]

11.     (a)     X (O–H) (alcohols)
penalise acid or missing “alcohol”
1
Y C=O
allow carbonyl
1
		[image: ]
NOT acid
4


(b)     
[image: ]
Allow conseq dibromocompounds following incorrect unbranched alkenes 
NOT allow dibromocompound consequent on a duplicate alkene
NOT allow monobromocompounds if HBr added
3
	[image: ]
3
6:3:1 either next to correct structure or to none
1
Allow a mark for identifying correct dibromocompound with three peaks
even if integration ratio is wrong
1
if 6:3:1 missing or wrong, no marks for splitting
Only award a mark for splitting if it is clear which integration number it
refers to
6 singlet or drawn
1
3 doublet or drawn
1
1 quartet/quadruplet or drawn
1
(max 10 marks)
[16]
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OR —CH,—CH,—

(Insist on only two CH; groups and on bonds on both sides of both CH, groups)
(Ignore brackets)

(Ignore 'n” whether before or after the structure/brackets)
(Penalise lower case )
(Accept a balance equation)
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the plotting of the graph

plots log (1/time) on the y axis, log (volume of KI) on the x axis 7 scoring points
sensible scale fory axis any 6 = 3 marks
sensible scale for x axis any 4= 2 marks
labels the axes any 2= 1 mark
plots the points correctly

fine through the points is straight

best it (must ignore result for expt 5)

Notes  *if graph does ot cover half of the paper maximum score is 2 marks;

do not penalise again under nomenclature

*if the graph plot goes off the squared paper maximum score is 2 marks;
do not penalise again under nomenclature

*if plots a non-linear/broken scale maximum score is 2 marks;
mark part 2 consequentially but loses the nomenclature mark

*if candidate makes all of the three mistakes above no marks for graph

*if uses an ascending y axis of negative numbers maximum score is 2 marks;
do not penalise again under nomenclature

*three points scored across the sections gives at least 1 mark

*if axes unlabelled use dta to decide that log (1/time) is on y axis

* allow mark for axes labelled “(1/time)” and “volume of KI”
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correct use of the graph to determine gradient

appropriate x and y readings written on graph o clearly in part 2
correctly calculates gradient 090 +0.02
shows working g 0.45/0.5

Notes  * consequential marking from candidate’s data, to a maximum of 2,
* if gradient calculation upside down maximum of 2;
* for first mark must show triangle on graph or suchas ~ 1.65-1.2
140,
* for first mark cannot use data from table unless it matches the graph
* for second mark must quote gradient to 1 dp or 2 dp
* ignore if candidate proceeds to state order or includes a negative sign

1 mark
1 mark
1 mark
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correct estimation of errors.

estimates error in using measuring cylinder (0.5 in 10 = 5%) 3 scoring points
estimates error in using clock (1in 36 = 2.8%) all3= 1 mark
calculates the overall apparatus error (7.8% on above values )
Notes  * must calculate individual errors separately to score this mark

* ignore precision of answers

* must calculate errors for Expt 3

* iferror(s) doubled lose this mark don't penalise again in

* if (x 100) missing from calculations lose this mark | awarding the nomenclature mark

allow this mark if which error is being calculated is not stated:

ifthe calculations are in the same order as in the question (measuring cylinder, clock )
don't penalise in awarding the nomenclature mark

if the calculations are not in the same order as in the question then n=0
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the correct use of nomenclature and terminology
clear graph with sharp trace no doubling o thick line (2% square) 4 scoring points
graph has correct profile- appreciates need to plot negative numbers all4 = 1 mark
explains the calculation of the gradient clearly and logically

explains the calculation of the errors clearly

Notes * ignore units
*if part 2 or part 3 s blank then loses nomenclature mark
Total 8 marks
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(@ CHCH; —> HC=CH; + H;
(credit CoHs for ethane)
(credit CoH, and CHy=CH, for ethene)
(venalise CH)CH), CH;.CH;, CH;ICH for ethene, but check Q1(a) for
possible repeat error)
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profile is good straight line/ results good quality/order close to 1/
can deduce order with confidence

Notes  * must make a clear written comment
* mark consequentially to candidate’s graph

anomalous result in Expt 5 or 20 cm®
Notes * mark consequentially to candidate’s graph
* clear written comment or clearly indicated on the graph; allow ring drawn
around Expt 5 point if it s the only point on the graph which is ringed
* if candidate includes Expt 5 point in best fi line, loses this mark if
claims Expt 5 is an anomaly
* if candidate includes Expt 5 point in best fit line, and states no anomalies
allow this mark
* if candidate includes Expt 5 point in best fit line, and correctly identifies
another point as anomalous allow this mark

1 mark

1 mark
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thermostat the mixture or constant temperature or use a water bath
reaction/rate affected by temperature change

use burette! pipette/ OR use a larger volume
reduces errors in yolume measurement  reduces errors in (volume) measurement

colorimeter/ uv-visible spectrometer/ light sensor to monitor colour change:
eliminates human error in timing/ more precise fime of colour change

Notes

1 mark
1 mark

1 mark
1 mark

1 mark
1 mark

Maximum 4 marks

* do not allow improvement o clock
* if candidate gives more than two answers apply the lst principle - each
wrong answer cancels out a correct answer
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M1 curly arrow from lone pair of electrons on oxygen of hydroxide
ion

(insist on a lone pair of electrons on the oxygen atom and a negative
charge, but only credit this mark if the attack is to a correct H atom)
M2 curly asrow from the midle of the C-H bond to the middle of
the C-C bond.

(only credit this mark if the arrow originates from the correct C-H
bond and if an attempt has been made at M)

M3 curly arrow from the middle of the C-Br bond towards/alongside
the Br atom.

(credit M3 independently unless the bond breaking is contradicted
by an additional arrow)

(penalise M3 curly arrow if the C-Br has  formal positive charge)
(ignore partial charges on the C-Br bond, but penalise if incorrect)

(credit full marks for an E1 mechanism, with M2 awarded for a
correct curly arrow on the correct carbocation)

(award a maximum of two marks for an incorrect haloalkane)
(ignore products)




image3.png
@)

Haloalkane/C;HsBr 1s made from ethene
OR haloalkane is not (readily) available
OR haloalkane is expensive
OR it is (too) expensivecostly
OR (reaction) yield is too low/poor

OR it is t0o slow.

OR a valid reference to mucleophilic substitution/alcohol formation
occurring as an alterative reaction.

(ignore references to temperature or to energy consumption)

(do not credit statements which refer to the idea that this route is not
chosen, because industry chooses another route e.g. cracking)
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(@) Ml Xis 1.2-dibromoethane only
M2 electrophilic addition
(both words needed)
M3 the double bond is a centre of clectron density
OR electron-rich
OR mucleophilic
OR a source of an electron pair
OR 2 pi cloud/bond of elecirons
Mé 2 dipole or polarity is induced/created/formed in the Br-Br bond/molecule -
award this mark only if the quality of language justifies the award.
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(b) nucleophilic substitution

(both words needed)
Mechanism M1 curly arrow from lone pair on oxygen of hydroxide ion to C atom
of C-Br

Mechanism M2 cusly arrow from C-Br bond to side of Br atom

(a possible repeat error here from Question 4a)

(award a maximum of one martk for the wrong haloalkane)

(credit an SN mechanism inwhich M1 will be a curly arrow from the lone pair
on oxygen of the hydroxide ion fo the correct positive carbon atom)

Y is susceptible to attack by hydroxide ions for one of the following reasons
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A compound OR molecule OR contains OR consists of OR is made (1)
up of hydrogen and carbon only

Change 1: liquid to gas OR boiling OR evaporation/evaporating OR (1)
vaporisation

Change 2: gas to liquid OR condensation/condensing )

(Answers can be in either order and should be marked independently)
(Penalise contradictions for each specified change; ‘melting” may be a
contradiiction)

(Penalise “becomes a gas® or ‘becomes a liquid’)
(Penalise “liquefied’)




