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O/N18/21/Q4 

(a)(i) CnH

ORGANIC CHEMISTRY P2 QUESTIONS

Mark Scheme

2n+2  
4(a)(ii) Any one from: 
same functional group (1) 
similar chemical properties / react similarly (1) 
trend in physical properties (1) 
successive members differ by CH2 (1) 
4(b) all the carbon-carbon bonds are single bonds  
4(c) C5H12 + 8O2 → 5CO2 + 6H2 
correct formulae for reactants and products (1) 
balanced equation – dependent on formulae (1)                                                                                            
4(d) any branched chain isomer of pentane drawn  
4(e)(i) substitution  
4(e)(ii) light / uv  
4(f)(i) mole ratio C = 90 / 12 AND mole ratio H = 10 / 1 
OR C = 7.5 AND H = 10 (1) 
empirical formula = C3H4 (1) 
4(f)(ii) (relative) molecular mass 

O/N18/21/Q7 

7(a) C6H12O6 + 6O2 → 6CO2 + 6H2O 
correct formulae for reactants and products (1) 
balanced equation – dependent on formulae (1) 
 
7(b)(i) rise in sea levels / melting of polar ice caps / desertification / more extreme weather 
patterns (1)  
7(b)(ii) photosynthesis absorbs carbon dioxide AND respiration releases carbon dioxide (1) 
the amount of carbon dioxide absorbed is roughly equal to the amount of carbon dioxide 
released (1) 
7(c)(i) H2O (1)  
7(c)(ii) (dilute) sulfuric acid (1) 
heat / reflux (1) 
7(d)(i) ring around the CONH group (1)  
7(d)(ii) NH2CH(CH3)CO2H (1) 

O/N18/22/Q4 

4(a) Any two from: 

• same functional group (1) 

• same general formula (1) 

• similar chemical properties / react similarly (1) 

• trend in physical properties (1) 

• successive members differ by CH2 (1) 

4(b) C4H8 + 6O2 → 4CO2 + 4H2O (2) 
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M/J18/21/Q4 

4(a) use of glucose AND yeast (1) 
any TWO correct conditions from – aqueous conditions / temperature between 10 and 45 °C 

1 mark for correct reactants and products if equation not balanced

4(c) structure of 2-methylpropene drawn showing all atoms and all bonds 

4(d)(i) butane 1

4(d)(ii) catalyst / to speed up the reaction / to increase the rate of reaction 

4(d)(iii) heat / high temperature 1

4(e)(i) mole ratio C = 85.7 / 12 AND mole ratio H = 14.3 / 1

OR

C = 7.14  AND H = 14.3 (1)

empirical formula = CH2 (1)

4(e)(ii) (relative) molecular mass

O/N18/22/Q7

7(a)(i) 6CO2 + 6H2O→ C6H12

O6 + 6O2 (2)

If 2 marks not scored, award one mark for correct formulae (1)

7(a)(ii) (sun)light (1)

chlorophyll (1)

7(a)(iii) glucose can be used to make a fuel / glucose (can be fermented) to make ethanol 1 

7(b)(i) condensation 1

7(b)(ii) 2  or more units polymerised 

(2)  If two marks not scored, award 1 mark for:

– O –  linking two squares / rectangles but no extension bonds

7(b)(iii) hydrolysis 1

7(c)(i) ring around the COO group

/ absence of oxygen / any pH 
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between 6 to 8 (1) 
(fractionally) distil reaction mixture (to get ethanol) (1) 
 
4(b) CH3CH2OH + O2 → CH3COOH + H2O (1) 1 
4(c) 

 (1) 
 
 
 
 
 
 
 

4(d) (moles of CO2 = 0.01 so) moles of C2H5OH = 0.005 (1) 
energy released = (moles of C2H5OH ⋅ 1350) = 6.75 (1) 

 

 
 

M/J18/21/Q9 

9(a)(i) C4H8Cl2 (1) 
Structure showing all atoms 
and all of the bonds of a 
compound having two chlorine 
atoms substituted and based 
on 
methylpropane skeleton e.g. 

9(a)(ii) molecular formula is 
C4H7Cl3 (2) 
If two marks not scored: 
1 mark for mole ratio C : H : Cl is 2.475 : 4.30 : 1.856 
OR 
1 mark for C = 29.7 / 12, H = 4.3 / 1 and Cl = 65.9 / 35.5 
9(a)(iii) C4H5Cl5 (1)  
9(b)(i) same molecular formula but different structures / same molecular formula but different 
arrangement of atoms (1)  
9(b)(ii) (compounds) containing only hydrogen and carbon (1)  
9(b)(iii) unsaturated contains a carbon-carbon double bond / saturated does not contain 
carbon-carbon double bond (1) 1 
9(b)(iv) add (aqueous) bromine (1) 
unsaturated goes colourless and saturated stays orange (1) 

M/J18/22/Q5 

5(a) petroleum is heated / crude oil is heated (1) 
fractional distillation / fractionating column (1) 
idea that separation works because naphtha has different boiling point to other fractions / 
idea of different boiling points at 
different places in the column / naphtha comes off at particular height in the column (1) 
5(b)(i) (molecular formula) fits the (general) formula CnH2n+2 (1)  
5(b)(ii) C12H26 → C6H12 + C6H14 / C12H26 → 2C6H12 + H2 
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formula for C6H12 (1) 
equation balanced dependent on alkene formula (1) 

5(c) 

f 2 marks not obtained, one mark for: 
EITHER two shared pairs of electrons between the two carbon atoms 
OR incorrect number of electrons in carbon-carbon bond (or bond shown by line) BUT 
one electron pair between each of the two carbon-hydrogen atoms on each of the two 
carbon atoms (four electron pairs) 

 

 

 

 

5(d)(i) 

 

5(d)(ii) C2H4Cl2 (1) 
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10(a) butyl ethanoate / butyl acetate (1)  
10(b)(i) empirical formula is C2H3O2Na (2) 
If two marks not scored: 
1 mark for mole ratio C : H : O : Na is 2.44 : 3.70 : 2.44 : 1.22 
OR 
1 mark for C = 29.3 / 12 H = 3.7 / 1 O = 39.0 / 16 Na = 28.0 / 23 
10(b)(ii) CH3CH2CH2CH2OH (1) 
idea that it must be an alcohol since it can be oxidised / must be butanol since it is oxidised 
to butanoic acid (1) 
10(c)(i) (compounds with) the same molecular formula but different structures / (compounds 
with) the same molecular formula but 
different arrangements of atoms (1) 
 
10(c)(ii) any isomer of butyl ethanoate, e.g. CH3CH2CO2CH2CH2CH3 (1)  
10(d) does not contains a carbon-carbon double bond / has only single carbon-carbon 
bonds (1)  
10(e)(i) molecules move slower / molecules have less kinetic energy (1)  
10(e)(ii) solvent / flavourings (1)  

 

 

 

 

O/N17/21/Q4 

A4(a) alcohol (1)  
A4(b) propanol (1) 
reflux / heat (with sulfuric / strong acid / conc acid) (1) 
A4(c) bromine decolourised by fumaric acid / colour of bromine goes (brown to) colourless 
with fumaric acid (1) 
no colour change with malic acid / bromine remains brown with malic acid / bromine remains 
the same colour with malic 
acid (1) 
A4(d)(i) addition (1) 
condensation (1) 

A4(d)(ii) 
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A5(a) 2C4H10 + 13O2 → 8CO2 + 10H2O 
correct reactants and products (1) 
balancing dependent on correct formulae (1) 
A5(b) bond breaking is endothermic and bond making is exothermic (1) 
more energy released (in bond making) than absorbed (in bond breaking) (1) 
2A5(c) jet fuel, heating oil (1) 
 

 

 

O/N17/21/Q9 

B9(a) they have the same molecular formula but the atoms are arranged differently (1)  
B9(b) rate decreases (1) 
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the gradient of the graph decreases / slope of the graph decreases (1) 
B9(c) increases rate (no marks) 
particles closer together / more particles in a given volume / more crowded particles (1) 
greater collision frequency / more collisions per second / rate of collisions increases (1) 

B9(d) decreases rate (no marks) 
particles move more slowly / particles have less kinetic energy (1) 
number of particles with energy equal to or greater than the activation energy is decreased / 
fewer successful collisions / fewer 
effective collisions (1) 
B9(e) left hand box: 
propanol (1) 
C3H7OH (1) 
right hand conditions: 
catalyst / Ni AND heat / high temperature / high pressure (1) 
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A5(a) 2CH3COOH + Na2CO3 → 2CH3COONa + CO2 + H2O 
Correct formulae (1) 
Correct balance (1) 
A5(b) Bond breaking is endothermic and bond making is exothermic (1) 
Less energy released (in bond making) than absorbed (in bond breaking) (1) 
A5(c) Solvents / flavourings / perfumes (1) 

M/J17/21/Q5 

M/J17/21/Q10 
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M/J17/22Q10 
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O/N16/21/Q3 

 

 

 

O/N16/21/Q7 

B7(a) reactants labelled on left and products labelled on right AND product level below 
reactant level (1) 
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│ 
CH─CH2 (1) 
extension bonds shown (1) 
B7(e) One mark each for any two suitable points e.g. : 
� fills landfill sites 
� litter 
� when burnt greenhouse gases given off / burning produces poisonous gases 
� get caught in birds / fish gullets (causing choking / death) 
Total: 10 

enthalpy change labelled and shown by downward arrow (1)
activation energy as upward arrow from left hand energy level to energy  ‘hump’ above the 
highest energy level of
both products and reactant (1)
B7(b) bromine water / aqueous bromine / bromine (1)
turns colourless (1)
B7(c) Cu +  4HNO3 →  Cu(NO3)2 +   2H2O +  2NO2 ( 1)  1
B7(d) OCOCH3

O/N16/22/Q3 

A3(d)(ii) Any two of: carbon monoxide/carbon/water (1) 
carbon monoxide is toxic/carbon monoxide is poisonous (1) 
2 
Total: 11 

M/J16/21/Q1 

A1(a) Poly(propene) (1) 1 
A1(b) PVC (1) 1 
A1(c) Protein (1) 1 
A1(d) Starch (1) 1 
A1(e) Terylene / polyester (1) 1 
Total: 5 
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M/J16/21/Q3 

 

 

M/J16/21/Q8 
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A1(a) C and H (1) 1 
A1(b) B (1) 1 
A1(c) Addition – B / E / F / I 
AND 
Condensation – A / C / D / G / H 
(1) 
1 
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A1(d) B / E (1) 1 
A1(e) G (1) 1 
Total 5 

M/J16/22/Q3 

 

 


