A-LEVEL PAPER 2 PP1 MS
	1.
	[image: ]

	
	


	
	


	
	

[9]


	2.
	


	
	


	
	


	
	

[8]


	3.
	(a)
	




	
	(b)
	





	
	(c)
	





[11]





4.            CH3CH2COCl + AlCl3 → [CH3CH2CO]+ + AlCl4–;
(penalise wrong alkyl group once at first error)
(position of + on electrophile can be on O or C or outside [ ]) (penalise wrong curly arrow in the equation or lone pair on AlCl3)
1
 
	[image: ]
 
 
 
(M1 arrow from within hexagon to C or to + on C)
(don’t penalise position of + on C of RCO+)
	(horseshoe must not extend beyond C2 to C6 but can be smaller)
(+ not too close to C1)
(penalise M2 if CH3 chain wrong again but allow M1 and M3)
(M3 arrow into hexagon unless Kekule)
(allow M3 arrow independent of M2 structure)


3
          [image: ]
(or can be gained in mechanism);
1
 [5]
 
5.       (a)     3-hydroxybutanal
ignore number 1   i.e. allow 3-hydroxybutan-1-al
not hydroxyl
1
(b)     [image: ]
1
= 1.1
1
mol–1 dm3 s–1
1
(c)     planar or flat C=O or molecule
allow planar molecule
1
equal probability of attack from above or below
must be equal; not attack of OH–
1
(d)     (i)      Step 1 if wrong – no mark for explanation.
1
involves ethanal and OH– or species/ “molecules”
in rate equation
1
(ii)     (B-L) acid or proton donor
not Lewis acid
1
(iii)     nucleophilic addition
QOL
1
(iv)
[image: ]
not allow M2 before M1, but allow M1 attack on C+ after non-scoring carbonyl arrow
ignore error in product
2


(e)     
[image: ]
1
[13]
 
6. 	(a)     (i)      3CH3OH
Not molecular formula
1
HOCH2CH(OH)CH2OH
1
(ii)     →   19CO2   +   19H2O
Or doubled
1
C17H35COOCH3 + 27½ or 55/2 O2
Consequential on correct right-hand side
1
		     (b)    (i)       A		0.7
1
				Ethanol	6.4
1
				Water		3.6
1
		(ii)     No effect
If wrong, CE= 0
1
Equal moles on each side of equation OR V cancels
Ignore moles of gas
1
		(iii)    M1 [image: ]
 
Must have all brackets but allow ( )
1
		(iv)    M2 [image: ]
 
If Kc wrong can only score M4 for units consequential to their Kc working in (b)(iv)
1
		M3 0.55 (min 2dp)
1
		M4 No units
1
[13]
7.	(a)    (Nucleophilic) addition-elimination
•   Minus sign on NH3 loses M1(but not M4 also)
•   M2 not allowed independent of M1, but
1
[image: ]
 
•   allow M1 for correct attack on C+
•   + rather than δ+ on C=O loses M2
•   If Cl lost with C=O breaking, max1 for M1
•   M3 for correct structure with charges but lp on O is part of M4
•   only allow M4 after correct/very close M3
•   For M4, ignore NH3 removing H+ but lose M4 for Cl– removing    H+ in mechanism,
•   but ignore HCl shown as a product
4
propanamide (Ignore -1- )
penalise other numbers
penalise propaneamide and N-propanamide
1


(b)     Nucleophilic substitution
•     Minus sign on NH3 loses M1 (not M4 also)
•   + rather than δ+ on C=O loses M2
1
[image: ]
•   ALLOW SN1 so allow M2 for loss of Cl– before attack of NH3     on C+ for M1
•   only allow M4 after correct/very close M3
•   For M4, ignore NH3 removing H+ but lose M4 for Cl– removing H+ in mechanism,
Propylamine (ignore number 1)
•   but ignore HCl shown as a product
4
or propan-1-amine or 1-aminopropane (number 1 needed)
penalise other numbers
allow 1-propanamine
1
(c)     electron rich ring or benzene or pi cloud repels nucleophile/ammonia
Allow
•   C–Cl bond is short/stronger than in haloalkane
•   C–Cl is less polar than in haloalkane
•   resonance stabilisation between ring and Cl
1
[13]

6.	(a)    M1        Ester 1
If Ester 2, can score M3 only.
1
M2        peak at δ = 4.1     due to    [image: ]
 
When marking M2 and M3, check any annotation of structures in the stem at the top of the page.
1
M3        (δ = 4.1 peak is) quartet as adjacent / next to / attached to CH3
1
M4        Other spectrum quartet at δ = 2.1-2.6 (or value in this range)
1


(b)     M1        Quaternary (alkyl) ammonium salt / bromide
1
M2        CH3Br or bromomethane
Penalise contradictory formula and name.
1
M3        Excess ( CH3Br or bromomethane)
Mention of acid eg H2SO4 OR alkali eg NaOH loses both M2 and M3.
1
M4        Nucleophilic substitution
Can only score M3 if reagent correct.
Ignore alcohol or ethanol (conditions) or Temp.
1
 [8]

9.       (a)    
	Reagent (1)
	P (ketone)
	S (2° alcohol)


	Acidified K2Cr2O7
	no reaction
	(orange to) green

	Acidified KMnO4
	no reaction
	(purple to) colourless

	I2 / NaOH
	Yellow ppt
	no reaction

	Named RCOOH with HCl or H2SO4
	no reaction
	fruity or sweet smell

	Named RCOCl
	no reaction
	Misty fumes

	Allow names including potassium permanganate
Wrong or no reagent CE = 0
Penalise incorrect formulae or incomplete reagent, such as K2Cr2O7 or acidified dichromate, but mark on.

	Allow no change or nvc but penalise nothing or no observation
If 2 reagents added sequentially or 2 different reagents used for P and S then CE = 0


	1

	1

	1



 
(b)     Tollens’ (1) and silver mirror / solid (1)
	or
Fehling’s / Benedicts (1) and red ppt (1)
1
(c)     G
P
If not P then no marks for clip
1
5 OR five
1
(d)     C4H12Si
Must be molecular formula
Wrong substance CE = 0 for clip
1
Any two from
•        One or single peak OR all (four) carbon atoms are equivalent or one environment
1
•        upfield from others or far away from others or far to right
•        non toxic OR inert
•        low boiling point or volatile or easy removed from sample
Ignore and don’t credit single peak linked to 12 equivalent H or has a peak at δ = 0
but use list principle for wrong statements
1
1
(e)     Figure 1 is R
If not R cannot score M2
M1
1
90−150 (ppm) or value in range is (two peaks for) C = C / alkene
M2
1
Figure 2 is T
If not T cannot score M4 or M5
M3
1
50-90 (ppm) or value in range is C—O or alcohol or ether
M4
1
two peaks (so not S which would have only one)
M5
1
(f) 
 [image: ]
1
	V	Answers include
 		[image: ]
Not allow S
[image: ]
because V must be an isomer of S
[17]


10.	6 / six
[1]
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Eractional distillation OR fractionation

cones not allowed
“cracking”

Not distilation
reasonable spelling

Compounds/mixtures/alkanes/hydrocarbons with a bailing point range
OR similar boiling points OR similar chain length.
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Contain single carbon-carbon bonds only
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CioHz2 +10%20; — 10CO +11H0
(credit double this equation)
Carbon OR soot(y deposits) OR

Sulfur dioxide OR SO,





image8.png
(d @) CHOH + 1%0, — CO; + 2H0
(credit double this equation)

(i) Petroleum s finite OR sugar is renewable
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AICI; +H* = AICL + HCI,




image17.png
22x10%
010002




image18.png




image19.png
OH OH o
7

| | 7
HHC—E—CHy—g—cty—c{
H H H




image20.png
_ loem ;0

" [AllC,Hs OH




image21.png
21x(34)°
0.85%(72)?




image22.png
M3

I 03
(chacry) %O i
5CHy CHyCH—Cgl
\ 7 SO TR
I He
Ny 5
M1

M4 for 3 arrows and Ip

7
CH3CH27<<

NH;




image23.png
Mj structure
T CHiCHy—CHp  —= CHyCHy;—CH;—NH;

.
HNe—H
Tf M4 arrow

EK/:NHB )





image1.png
(@

Rate of forward reaction = rate of backward
reaction

1

Accept speed of F reaction = speed
of B reaction

Accept rate of both s is same
Not speeds are constant
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The appreciation of scale and precision

Correct reaction equation (1:1) (s)  max 4 scoring points
Calculates theoretical mass of BCC to make 6g 4-MDM ~ 4.30(1)g
Calculates likely mass of BCC to make 6g 4-MDM 7.16(8)g
Calculates mass of AICI; needed 681(1)g

Notes * Do not penalise small variations due to rounding or precision of answer
* Allow consequential marking for the mass of AICI, based on an incorrect scaling
factor used in part (c)
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(b)

Apparatus (@)  max 3 scoring points
Container for preparing hot saturated solution - beaker, flask, boiling tube, evaporating basin
Safe method of heating - hot water bath, hotplate but not oven or any naked flame

Apparatus for filtering - Buchner apparatus, funnel and paper

Container for the pure crystals - sample tube, small bottle, watch glass, filter paper

Notes * Can score these marks from a diagram, even if not labelled, but not from a list
* Ignore additional apparatus unless contradictory, apply the list principle
* Allow filter paper only if paper retrieved from funnel and allowed to dry
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Method (m)  max 6 scoring points
Dissolves in the minimum quantity

of hot methylbenzene not solvent

filters hot/decant

cools hot solution

filters crystals

‘washes with cold solvent

dries crystals

weighs dry sample

Notes *If method completely unworkable CE means no points scored in this section
* Ignore refiuxing as fong as basic method would work
* If solvent used is water then m = 5 max
* If method seriously unsafe .g. uses a naked flame penalise 1 mark at end
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Reaction is endothermic

System moves to absorb heat/ oppose or
counter change/ decrease temp

Cost (of energy) s high! expensive/ amount
of energy is high
Or safety factor with a reason

1

1

1

Ifexo CE=0

Not dangerous
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(d)  Proof of identity () max 3 scoring points
Compare fingerprint region
with spectrum of pure(4-methylphenyl)phenylmethanone
exact match
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[C]

the appreciation of safety hazards (h)  max 4 scoring points
methylbenzene product s toxic/ skin protection or flood affected area with water
benzenecarbonyl chloride/ HCI corrosive

methylbenzene flammable avoid naked flames

benzenecarbonyl chloride iritates eyes/  fume cupboard
HCliritant/ corrosive gas
eye protection

Notes * Need hazard and sensible precaution for first three points
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GRADING

Total
18-20 points
16-17 points
14-15 points
12-13 points

20 scoring points
scores 8 marks
scores 7 marks
scores 6 marks
scores 5 marks

10-11 points
79 points
46 points
1-3 points

scores 4 marks
scores 3 marks
scores 2 marks
scores 1 mark
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Decrease

2 moles on left and 4 moles on right/ more:
moles on right/ goes to side with more
moles

System opposes change/ increases
pressure

1

If trend wrong CE = 0
If blank mark on

Ifno’s they must be correct
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(d) Changes/ speeds up/ increases the rate of 1 Look for rate/ speed and change/
both the forward and backward reactions increase rate

equally 1
Dependant on first mark




