[bookmark: _GoBack]PL Revision Questions: Answers
1.	(a)	2-hydroxypropanoic acid (1)(1)
mark independently
2-hydroxy (1)
do not allow hydroxyl
propanoic acid (1)
allow if propan- and -oic are separated.
2
 (b)	(i)	(enantiomers are) isomers whose structures are mirror images
of one another (1)
	and are non-superimposable (1)
mark independently
minor images (1)
non-superimposable (1)
ignore references to 4 different groups around a C atom, optical isomerism, various chiral words & rotation of plane polarised light
2
 (ii)
[image: ]
	(1)	(1)
3D structure correct for one isomer (1)
do not allow 90 or 180 degree angles between the two bonds in the plane of the paper
mirror-image correct (must have 4 bonds around the C) (1)
allow ecf for non 3D structure with four different groups only
ignore the way the groups are bonded to carbon eg
-OH or -HO, same for COOH & CH3
2
[6]
 
2.	(i)	nucleophilic addition (1)(1)
nucleophilic (1)
addition (1)
mark independently
2


(ii)
[image: ] (1)(1)(1)(1)
‘curly’ arrow showing attack by –CN at C=O carbon (1)
do not allow arrow starting from N of –CN / single-headed arrows but give 1 mark if both are single headed but otherwise correct
C=O bond polarised correctly (1)
curly arrow showing movement of double bond (1)
final structure correct allow any correct structural formula not just skeletal (1)
O must be –ve
ignore any further reaction showing O– gaining H+
4
 (iii)	the rate determining step (slow step) does not involve water (1)
(since) water does not appear in the rate equation / water is zero order (1)
	Since water / H+ required to form product it must react in a subsequent
(fast) step/there must be at least 2 steps in the reaction / AW (1)
	OR
	the rate determining step (slow step) only involves ethanal & cyanide (1)
	(because only) ethanal & cyanide appear in the rate equation (1)
	and so water must react in a subsequent step (1)
3
[9]

3.	(a)	Primary: order/sequence of amino acids (1);
secondary: folding of amino acid chains / hydrogen bonding
between chains/forms helices or sheets AW (1);
tertiary: folding of protein/overall shape (1).	3
 
(b)	(i)	with moderately concentrated/4-6M (HCl) acid (1);
(Heat under) reflux (1).	2
 
(ii)	(Paper) chromatography (1) allow thin-layer.	1
[6]



4.	(a)	(i)
[image: ] (1)(1)
the link between phosphate group and any –OH group on the sugar
ie P-O-CH2-C (in ring next to –O-)
or P-O-C (in ring) depending which -OH group is used (1)
correct linkage (P-O-CH2-C) and rest of structure correct (1)
2
 (ii)	Water / H2O and condensation (reaction) (1)
1
 (iii)
[image: ] (1)Allow:
H
N
O
H
H
N



(iv)	lone pair (of electrons) on N / amine (group) (1)
	accepts a proton / H+ (1)
allow if the N-H group is circled
2
 
(b)
[image: ]
2 hydrogen bonds correct (1)
do not allow more than 2 bonds
correct polarities (all 3) on one group of atoms (1)
lone pair on the N OR O (1)
3
 (c)	two strands (not three) (1)
allow double helix
	phosphate groups on the outside (not on the inside) (1)
ignore phosphate backbone
	bases face into the centre (not the outside) (1)
3
(d)	for removal:
infringement of personal liberty / AW /
ignore hacking into database / leakage of data
	‘fingerprint’ not unique only probability /
(NOTE: probability may only be 1 in 20 for some population groups)
	techniques used not foolproof /
	law / type of government might change changing accessibility / AW (1)
	against removal:
helps to solve many crimes, particularly ‘cold’ crimes /
	‘innocent until proved guilty’ / AW (1)
	future research into disease
2
[14]
5.	(a)	(i)	The large excess of ethanedioate and acid means that their
concentrations were virtually constant during the reaction /
concentrations hardly changed / concentrations were high so little
effect on rate / AW (1)
‘A large excess of ethanedioate and acid’ by itself does
not get the mark
ignore ‘excess ethanedioate and acid not limit the rate of reaction’ / AW
Look for concentration in answer
1
 (ii)	One of the following:
	Method 1 half-lives
determination of at least two half-lives, 13-15 s (1)
half-life constant (1)
first order (1)
Two values for half-life must be given
Working must be shown as either a calculation or by lines on graph.
	OR
	Method 2 finding rate at different concentrations
calculation of at least two rates (1)
rate is proportional to concentration (1)
first order (1)
3


(iii)		3d	4s
[image: ]
1
 (b)	One from the following:
	loss of CO2 / CO2 produced (1) by weighing / gas collection /
measuring milkiness of lime-water (1)
allow gas for CO2 and measuring volume for gas collection
	OR
	titration of MnO4– (1) with (standard) Fe2+(aq) (1)
	OR
	titration of H+(aq) decrease (1) with OH– / CO32–(aq) (1)
	OR
	measure pH change (1) H+ ions used in the reaction (1)
The two parts are marked independently
2
[7]
6.	(a)	Amino acids (1).	1
 
(b)
[image: ]
1 mark for structure of organic ion and 1 mark for charge on amino group (2);
1 mark for chloride ion alone (1).	3
 (c)	(i)	Asymmetric carbon atom / chiral centre (carbon atom) / carbon
bonded to/ with AW 4 different atoms/groups (1).	1

(ii)
[image: ]
Correct 3D structural formula for one enantiomer(1);
Mirror images (1).	2
 

(d)
[image: ]
1 mark for one COOH group and one NH2 group structure in molecule (1);
1 mark for rest correct for either structure (1).	2
[9]
 
7.	(i)	One mark each for points in bold and then any two others up to
a total of 5 marks:
Reaction/AW takes place at active site;
active sites have specific shapes / enzyme contains hole or cleft
with specific shape;
due to the tertiary structure of the enzyme / way it folds;
only one of the enantiomers will fit in the active site AW;
interactions between arginine and active site weaken bonds;
activation energy is lowered;
high temperatures cause intramolecular bonds to break and
active site is lost;
at low temperatures rate is slow since activation energy is not often reached.	5
 (ii)	Rate = k × [arginine] × [enzyme]
1 mark for [arginine] and [enzyme] (1);
1 mark for rest correct (1);
mol–1 dm3 s–1 (1) allow any order for units.	3
(iii)	At low [arginine]: rate determining step/ slow step involves 1 molecule
of arginine and 1 enzyme molecule forming complex (1);
QWC hence first order* (1)
At high [arginine]: rds does not involve arginine/rds is breakdown
of complex (1) since all enzyme sites are occupied and [complex]
is constant (1).
QWC relation of one of these two mpts to zero order* (1)
(*)score either one of these.	4
[12]





















PL Revision Questions: Answers
1.	(a)
[image: ] (1) [image: ]
 (1)
1 mark for each structure correct
do not allow missing H atoms if structural formulae are drawn
2
 
(b)	(i)	there are (two) different groups on each carbon
of a C=C in neoprene (1)
May be shown in a diagram
	these groups can not rotate about the double bond (1)
allow restricted / limited rotation about the double bond
2
 
(ii)	(less trans linkages) will make the chains less linear / less
regular / less ordered / ORA (1)
allow chains have a kink / are more randomly arranged
	so they can not line up / be arranged so regularly / closely
and the crystallinity will be reduced (1)
Note:
1st mark is for shape of chain,
2nd mark is for relative arrangement of chains.
2
 (c)	–CONH group / NH group / amide group allows nylon to form
hydrogen bonds with water molecules (1)
	no hydrogen bonding in neoprene (1)
	water molecules will force chains further apart / chains will not fit as
closely together / AW (1)
ignore chains sliding over each other
	chains less crystalline / weaker intermolecular forces so Tg will be
lowered (1)
4
(d)
[image: ] (1)(1)
6 carbon atoms and –NH2 group (1)
–COO– (1)
allow skeletal or any equivalent / alternative structural formula
do not allow structures with missing H atoms
2
[12]


 2.	(a)
[image: ]
(1); allow without the C within the ring.	1
 
(b)	Burning/combustion (1); Energy produced can be used/reducing landfill (1).
	recycling AW(1); oil resources saved AW/reducing landfill (1).	4
 
(c)	(Below Tg) chains do not have enough energy (may describe in
terms of vibration or motion of chains) (1);
to move over/slide over one another (1);
force applied to change shape of polymer will cause ‘frozen’
chains to break AW (1).	3
[8]


3.	(a)	(i)
[image: ]
Ester linkage correct (1);
rest correct (1) ignore brackets.	2
 
(ii)	Intermolecular bonds between chains are greater/stronger
NOT ‘MORE’ (1);
chains are able to get closer (because of the flat ring system) (1).	2
 (iii)	O–H group present in compound A (1);
will give absorbance at 2500-3200 (cm–1) (1)	2
 (b)	(i)	Conc. sulfuric acid / c. H2SO4 (1);
Heat/warm (under reflux)/reflux (1).	2
 (ii)	Condensation	1
 (iii)	PET/PEN are formed by condensation reactions whereas
polythene are formed by addition reactions (1);
condensation reactions lead to wasted products because
elimination reactions occur (1);
addition reactions use all reactant atoms (1).	3
 (iv)	TLC plate showing two dots (1);
Rf = distance moved by spot/distance moved by solvent front (1)	2
[14]




M1.(a)     (i)      
[image: ] 
Allow CO2- and NH2+
1
(ii)     NOTE − Two marks for this clip
M1 for alanine section bonded through N
M2 for alanine section bonded through C
But penalise error in proline ring
1
[image: ] 
Allow MAX 1 for correct tripeptide in polymer structure
1



(b)     (i)      3-methylpent-2-ene
Ignore E-Z, commas, spaces or missing hyphens
1
(ii)     4-amino-3-methylbutanoic acid
Ignore commas, spaces or missing hyphens
1



(iii)    
[image: ]
or any polyamide section containing
8 carbons plus two C=O plus two N-H, such as
[image: ]
Trailing bonds are required
1



(iv)    Non polar OR no polar groups / bonds (for attack by water / acids / alkalis / nucleophiles or for hydrolysis)
C-C bonds are strong
1
[7]
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