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QUESTION 1

1.1 BvY )
12 Cvv )
13 AVY )
14 BvY )
15 DvY )
16 DvY )
1.7 BvVY )
1.8 DvV )
1.9 BvVY )
1.10 AvY )
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QUESTION 2
2.1 A bond or an atom or a group of atoms v'that determine(s) the physical and

chemical properties of a group of organic compounds. v (2)
2.2

2.2.1 Double bond v (1)

2.2.2

o]
—C—O0—H (1)

2.3 A series of organic compounds v* that can be described by the same general

formula v
OR
A series of organic compounds v'in which one member differs from the next with
a CHz group. v (2)
2.4
2.4.1 Alkanes v (2)
242 2CgHig+2502v— 16 CO2 + 18 H20 vv MARKING GUIDELINES:
v'Reactants
v'Products
v'Balancing
©))
2.5
251

H H
| v
H C C —F
H H MARKING GUIDELINES:
v'Functional group
v'Correct structure
2)
- v 2v- v
2.5.2 1-fluorovhex-2v- ene MARKING GUIDELINES:
v'1-fluoro
v'hex-2-
vene (3)
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2.6
2.6.1 Butane vv

NSC MAY/JUNE: PHYSICAL SCIENCES P2 MG | 2025\

2.6.2
H H H Y H
YN
H C C C C C H
| |W |
H H H 0O H
OR
T~
| v
H C C /C\Cll C H
eI
H H O H H
2.6.3 Pentan-2-one vv
OR
Pentan-3-one v'v
Page 4 of 13
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2)
MARKING GUIDELINES:
v'Functional group
v'Correct structure
(2)
(2)
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QUESTION 3
3.1 The pressure exerted by a vapour at equilibrium v with its liquid in a closed
system. v’ 2
32 AV @
3.3
3.3.1 Dipole-dipole forces v (1)
3.3.2 « Compound A is a carboxylic acid and has hydrogen bondsv" between
its molecules.
+ Compound D is an ester and has dipole-dipole forces v between its
molecules.
» Hydrogen bonds are stronger v'than dipole-dipole forces.
* More energy needed to overcome the intermolecular forces vin
compound A. 4)
34 BY Q)

3.5 + Both B and F (are alkanes and) possess London forces v/
+ FEisalonger chain / less branched therefore stronger forces than B v/
» More energy needed to overcome the intermolecular forces in F thanin Bv"  (3)

[12]
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QUESTION 4

4.1

4.2

4.3

4.4

4.5

"

4.1.1 Dehydrohalogenation/Elimination v’ (1)
412 Heatv
Concentrated NaOH/KOH in ethanol v/ (2)
4.2.1 Pent-l-ene vv (2)
4.2.2 CH3(CH2)2CHCHz v+ H2 v'— CH3(CH2)3CH3 v
CH3CH2CH2CHCH2 v + H2 v —-CH3CH2CH2CH2CH3 v
MARKING GUIDELINES:
v'v'Reactants
v" Product (3)
Substitution/Hydrolysis v/ (1)
Addition/Hydration v/ Q)
4.5.1 Sulphuric acidv’ Q)
45.2 Dehydrating agentv’
Catalyst v (2)
4.5.3 H H H H H O H H v
o I
H—C—C—C—C—C—0 —H *+ H—0—C —C—C—H
0 |
H H H H H H H
H H H H H P
] |1 v
H—C—C—C—C—C—0—C—C—C—H + H—0
R N | |
H H H H H H H H
MARKING GUIDELINES:
v'  Reactants
v'v'Both products
(3)
45.4 Pentyl propanoate v'v/ (2)
[18]
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QUESTION 5

5.1 The change in concentration of reactants or products v'per unit time. v (2)

5.2 Average reaction rate = - % v

= 145719, MARKING GUIDELINES:
15-0 v'Formula
\/Substitu_tion _
- (_) 0’03 m0|'dm'3'mln'l\/ ‘/AnSWer In unit (3)
5.3 + [HCI] decreases. Vv
« Fewer particles per unit volume. v
* Fewer collisions per unit time.
« Fewer effective collisions per unit time. v
* Fewer effective collisions per unit time Ex> Ea.
» Slower/lower rate of reaction. (3)
54 Amountof HCL used =1,9-0,6 v
= 1,3 mol-dm=
n(HCf) =c.V v
=(1,3)(0,06) v MARKING GUIDELINES:
= 0,078 mol v'Subtracting to calculate ¢ HC? used up
— v'Formula
m=nM v'Substitution
= 0,078 x 50,5v v'Substitution
=3,94g v v'Answer with unit (5)
55
5.5.1 Steeper vV 2
5.5.2 Less steep vV (2)

[17]
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QUESTION 6
6.1
6.1.1 The rate of the forward reaction equals v'the rate of the reverse
reaction. v’ 2
6.1.2 Solution turned blue v/ (1)

6.1.3 + Adding HC! increases the C{ ion concentration.
» Reverse reaction is favoured to use up the C{ ions.v’
+ Rate of the reverse reaction is greater than the rate of the forward
reaction.v’ (2)

6.1.4 Negative v’ Q)

6.1.5 According to Le Chatelier’s Principle, when temperature is decreased, the
exothermic reaction is favoured v/
Colour changes to pink shows that forward reaction is favoured v/
Therefore, forward reaction is exothermic v/
AH for exothermic reaction is NEGATIVE (3)

6.2. OPTION 1:

NO 02 NO:2
Initial moles (mol) 3,375 2,063 0
Change in moles (mol) -1,125 -0,5625 +1,125 v'ratio
Moles at equilibrium (mol) 2,25 15 1,125 v
Concentration (mol.dm-3) 3 2 1,5

[NO2]2
"~ [NO]2[02]
_ (15)2

0125 = (3)2.[02]

[O2] =2 mol.dm™

. MARKING GUIDELINES:
Oz @ O-atoms vn of NOz and n Oz at equilibrium
1: 2 v'Change in n (use of ratio)
2,063 : 4,126 v ¥'Substitution in Kc expression
v'Use of ratio — Oz : O-atoms
v'Formula: N = n.Na
N =n.Nav v'Substitution

= 4,126 x 6,02 x 108 v v Answer
= 2,483 x 10%* O-atoms v/
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OPTION 2:
NO O2 NO:2
Initial moles (mol) 3,375 X 0
Change in moles (mol) -1,125 -0,5625 +1,125 v'ratio
Moles at equilibrium (mol) 2,25 X - 0,5625 1,125 v
Concentration (mol.dm-3) 3 (x — 0,5625) 1,5
0,75

_ [NO2)2
Ke = [NO]2.[02]
(1,5)%
0,125 = ®2107]
x-05625)  — 5 mol-dm?
0,75
X = 2,063 mol

02 : O-atoms

1 : 2 y
2,063 :4,126
N =n.Nav

=4,126 x 6,02 x 108 v
= 2,483 x 10%* O-atoms v/

© SACAI COPYRIGHT
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MARKING GUIDELINES:

v'n of NO2 and n O2 at equilibrium
v'Change in n (use of ratio)
v'Substitution in Kc expression
v'Use of ratio — Oz : O-atoms
v'Formula: N = n.Na
v'Substitution

v Answer @)
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QUESTION 7
7.1
7.1.1 A substance that can act as either an acid or a base vV
712 K50, vand H.0 v
7.1.3 Thatitis a weak acid,v it ionises incompletely/partially in water. v
7.1.4 [H3O*][OH]=1x10%%v
1% 10-14 MARKING GUIDELINES:
[OH'] = Tex1io-2 v v'Formula
’ v'Substitution
=5,56 x 101 mol-dm=3v v Answer with unit
7.2
721 nwup=cV MARKING GUIDELINES:
=(0,5)(0,025) v v Substitution
=0,0125 mol v’ v'Answer with unit
7.2.2 OPTION 1:
HF : NaOH
1:1 ] v
n
c=-
\%4
— 00125 MARKING GUIDELINES:
0,083 v'Use of ratio
= 0,15 mol-dm=3v v'Substitution
v'Answer with unit
OPTION 2:
caVa — E
cb.Vb  nb MARKING GUIDELINES:
(0,5)(0,025) _ 1, v'Formula
¢b.(0,083) 1 v'Substitution
cb = 0,15 mol-dm-3v' v'Answer with unit
7.2.3 < F isa strong conjugate base of a weak acid, HF. F_hydrolyses in

NSC MAY/JUNE: PHYSICAL SCIENCES P2 MG | 2025 @

water.

« F+HO >HF+0OH vv

« Excess OH ions in solution v'Basic salt

© SACAI COPYRIGHT
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(2)

3)

(2)

3)

3)
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7.3 Using PURE reactant:

CaF2 : HF
1 :2 ] v
0,28 : 0,56
%purityzgxloof/
=87,5%v
OR

Using PURE product:

CaF2 : HF
1 2
0,32 : 0,64 ] v MARKING GUIDELINES:
.. 056 v'Use of ratio
% purity = 0,62 % 100v'v v'v/Substitution
= 87,5%v v'/Answer with unit (4)

[21]
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QUESTION 8
8.1 A:Ckv
B:ClVv
C:Ptv (3)
8.2  Salt bridgev’ @
8.3 Chemical v'energy — electrical v'energy @
8.4 Pt|Fe? |Fe¥ v|| Cl | Cl| PtV )
S _E9 v
8.5 EPcell = E cathode — EYanode MARKING GUIDELINES:
Ecen = 1,36 v-0,77 v Accept any other correct formula from the data sheet. No
Eanode = 0,59 V v/ mark for any other formula using unconventional
abbreviations, e.g. E®cei = E®°oa — E°rm followed by correct
substitutions.
v'Formula
v'v'Correct substitution
v'Answer with unit 4)

8.6 . [Fe3+] will increase due to a precipitate/solid v'being formed.

« Forward reaction will be favoured.v" To increase [Fe3+].
« Emf will increase.v’ 3)

[14]
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QUESTION 9

9.1 A substance of which the agueous solution v'contains ions v’

OR
A substance that dissolves in water v'to give a solution that conducts
electricity v/ (2)
92 WV Q)
9.3 Cu?+2e — Cuvv Cu = Cu?* + 2e- (0/2)

Cu « Cu?*+ 2e- (2/2)
Cu®*+2e «—Cu (0/2)
Cu?*+2e =Cu (1/2) (2)

9.4  Ptand Ag are both weaker reducing agents v'than copper. v
Copper will therefore be oxidised. v

OR

Copper is a stronger reducing agent v'than both Pt and Ag. v

Copper will therefore be oxidised. v (3)
_Q

95 1= T v MARKING GUIDELINES:

_ 54040 v'Formula
T 60%60 v'Substitution
=15.01 A v v'Answer with unit. (3)

[11]
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