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QUESTION 1: MULTIPLE CHOICE 

1.1. A   (2) 

1.2. B   (2) 

1.3. C   (2) 

1.4. B   (2) 

1.5. C   (2) 

1.6. D   (2) 

1.7. C   (2) 

1.8. D   (2) 

1.9. A   (2) 

1.10. D   (2) 

 [20] 

 
  



PHYSICAL SCIENCES: PRELIMINARY EXAMINATION PAGE 3 OF 10 
 

 STANFORD LAKE COLLEGE PLEASE TURN OVER 
 

QUESTION 2: CHEMICAL BONDING 

2.1. Ionic     (1) 

2.2. When in an aqueous solution or when liquid. 
Ions are free to move.     (3) 

2.3. Strong electrostatic forces of attraction between positive (cations) and 
negative (anions) ions.    (2) 

2.4. Magnesium oxide.   
The larger the charges the strong the force of attraction.   

Stronger the force, the more energy to overcome the force (OR break 
bonds).   (3) 

2.5. Propane: gas   

Propanol: Hydrogen bonds   
Propane: London forces   
Hydrogen bonds are stronger the London forces (comparison) (4) 

 [13] 
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QUESTION 3: ENERGY CHANGE AND RATES OF REACTION 

3.1. .  

3.1.1. Increase   (1) 

3.1.2. No change   (1) 

3.2. Surface area increases   

More particles available for collision   
Collision frequency increases   (3) 

3.3. B: Ex4, decrease in temperature decrease rate of reaction   

C: Ex3, increased concentration increase rate   
D: Ex2, increasing  tablets, excess HCl, increases CO2 produced    (6) 

3.4.   

3.4.1. I: Energy of the reactants   
II: Activation energy OR energy required to break bonds   

III:Energy released when bonds are formed OR bond energy   (3) 

3.4.2. The net change of chemical potential energy of a system.   (2) 

3.4.3. Exothermic   

Heat of reaction is less than zero   
OR Energy required to break bonds is less than the energy released 
when the bonds are formed   (2) 

3.4.4.   

a) A substance that increases the rate of the reaction but remains 
unchanged at the end of the reaction   (2) 

b) Increase rate of reaction   

Decreases the activation energy   
No change to heat of reaction   
Energy of product and reactant does not change   
 (4) 

 [24] 
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QUESTION 4: CHEMICAL EQUILIBRIUM 

4.1. . 

 N2 3H2 2NH3  

I 0.35 0.7 0   

C -0.15 -0.45 +0.3   

E 0.2 0.25 0.3   
 

(4) 

4.2. Kc   =      !!!   !

  !!     !!   !
  (top, bottom) (2) 

4.3. Kc   =      !!!   !

  !!     !!   !
  =      !.!   !

  !.!     !.!" !   

Kc = 𝟐𝟖.𝟖   (2) 

4.4. When an external stress (change in pressure, temperature or concentration) is 
applied to a system in chemical equilibrium, the equilibrium point will 
change in such a way as to counteract the stress.    (3) 

4.5. Gradual change   
Reactants increase   
Products decrease   (3) 

4.6. Increased temperature will favour endothermic reaction to counteract the 
stress   
Forward reaction exothermic   
Reverse reaction favoured   
Reactants increase, products decrease   (4) 

 [18] 
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QUESTION 5: ACIDS AND BASES 

5.1. An acid is a proton donor.   (1) 

5.2. Hydronium ion   (1) 

5.3. Solute: Sulphurous acid   

Solvent: Water   (2) 

5.4. H2SO3 (aq) + 2KOH (aq) → K2SO3 (aq) + H2O (l)   
(Mark for each reactant and product, -1 if not balanced, -1 if no phases) (4) 

5.5.   

5.5.1. Phenolpthalein   (1) 

5.5.2.   

a) K2SO3 (s) ⇌ 2K+
(aq) + SO3

2-
(aq)

 (each product) (2) 

b) K+ + OH-  ⇌ KOH   

KOH strong and equilibrium lies to the left   

2H+ + SO3
2- ⇌ H2SO3   

H2SO3 weak and equilibrium lies to the right   
More OH- and therefore a basic solution     (5) 

5.6. A base increases [OH-] which reacts with [H3O+]   
[H3O+] decreases   
Reaction which increases [H3O+] will be favoured   
Forward reaction favour resulting in a blue colour   (4) 

5.7. A solution of known concentration   (1) 

5.8. 𝐜 = 𝐦
𝐌𝐕

 method 

m = (0.1)(𝟓𝟔)(𝟎.𝟑)   

m = 𝟏.𝟔𝟖  𝐠   (4) 

5.9. K+ + OH-  ⇌ KOH 

K! = 𝐎𝐇! 𝐇𝟑𝐎! = 𝟏  𝐱  𝟏𝟎!𝟏𝟒 method 

[OH!]   =   𝟎.𝟏  𝐦𝐨𝐥.𝐝𝐦!𝟑    

H!O! = !  !  !"!!"

!.!
= 𝟏  𝐱  𝟏𝟎!𝟏𝟑  𝐦𝐨𝐥.𝐝𝐦!𝟑   

pH is a measure of hydronium ions  (4) 
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5.10. !!
!!
= !!!!

!!!!
 method 

𝟏
𝟐
= !!(!.!"#)

(!.!)(𝟎.𝟎𝟏𝟓)
   

c! = 𝟎.𝟎𝟎𝟐  𝐦𝐨𝐥.𝐝𝐦!𝟑   (4) 

5.11.   

5.11.1. To ensure all solution added has mixed and to get an accurate results   (1) 

5.11.2. The number of moles in solution remains the same   (1) 

5.12.   

5.12.1. Sulphurous acid is weak and ionises partially   

Equilibrium lies to the left   (2) 

5.12.2. Sulphuric acid as it is strong and ionises almost completely   

Electrical conductivity is a measure of the strength of an acid.    
OR the more ions in the solution the better the conductivity   (2) 

 [39] 
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QUESTION 6: ELECTROCHEMISTRY 

6.1. Cations (K+) of salt bridge replaces the depleted cations at the  reduction 
half-cell   
Anions (NO3

-) neutralises the excess cations at the  oxidation  half-cell   (2) 

6.2. Zero   

Distilled water contains very few ions   (2) 

6.3. Silver Ion (do not accept silver) 
Better oxidising agent OR larger Eo   (2) 

6.4. Sn | Sn2+ || Ag | Ag2+ 
Anode || Cathode   (2) 

6.5. Sn + 2AgNO3 → Sn(NO3)2 + 2Ag   (reactants,  2 x products, 
balancing, -1 no phases, -1 not balanced) (3) 

6.6. 𝐄𝐜𝐞𝐥𝐥𝐨 = 𝐄𝐨𝐱𝐢𝐝𝐢𝐬𝐢𝐧𝐠 − 𝐄𝐫𝐞𝐝𝐮𝐜𝐢𝐧𝐠 method 

E!"##! = 𝟎.𝟖− −𝟎.𝟏𝟒 = 𝟎.𝟗𝟒  𝐕   (3) 

6.7.   

6.7.1. Current   (1) 

6.7.2. Data points   
Line of best fit passing through 0   (4) 

6.7.3. The change in mass is directly proportional to time. (don’t not 
accept time s directly proportional to change in mass) 

OR As time progress, the changing in mass increases   (2) 

6.7.4. n = m/M =   𝟎.𝟐𝟓/119 = 𝟎.𝟎𝟎𝟐𝟏  𝐦𝐨𝐥   

1: 2 → 0.0021:𝟎.𝟎𝟎𝟒𝟏   

𝐈 = 𝐧𝐞𝐅  /  𝐭 method 

I = !.!!"# !"#$$
𝟐𝟎𝟎𝟎

= 𝟎.𝟐  𝐀   (6) 

6.8. Electrical → Chemical   (2) 

6.9. Zinc   

Better reducing agent   (2) 

6.10. Cu2+ + 2e- → Cu   (2) 

 [33] 



PHYSICAL SCIENCES: PRELIMINARY EXAMINATION PAGE 9 OF 10 

 
 

 STANFORD LAKE COLLEGE PLEASE TURN OVER 
 

QUESTION 7: ORGANIC CHEMISTRY 

7.1.   

7.1.1. A series of similar compounds which have the same functional group 
and have the same general formula, in which each member differs 
from the previous one by a single CH2 unit.   (3) 

7.1.2. A compound containing only carbon and hydrogen atoms and has at 
least one double and/or triple bond between carbon atoms.   (2) 

7.2. B: Alkenes   

F: Alkanes   
G: Carboxylic acids   (3) 

7.3. A: Chlorine (accept halogens but not halides) 

E: Hydroxyl (do not accept hydroxide) (2) 

7.4. G: Pentanoic acid   

H: (3-methyl) (pent)(-1.2-diene)   (5) 

7.5.   

7.5.1. Methanol: CH3OH   
Propanoic acid: CH3CH2COOH   
(only award 2nd mark for each if the structural formula is given) (4) 

7.5.2. Esterification   

OR dehydration elimination (1) 

7.6.   

7.6.1. 𝐧 = 𝐦/𝐌 method 

n = 294/𝟗𝟖 = 𝟑  𝐦𝐨𝐥   (3) 

7.6.2. 𝐧 = 𝐕/𝐕𝐦 method 

n = 784/𝟐𝟐.𝟒   = 𝟑𝟓  𝐦𝐨𝐥   

2 ∶   21 → 3 ∶ 𝟑𝟏.𝟓 < 𝟑𝟓   
C7H14 is limiting   (5) 

7.6.3. 2 ∶   28 → 3 ∶ 𝟒𝟐   

V = nV! = 42 22.4 = 𝟗𝟒𝟎.𝟖  𝐝𝐦𝟑   (2) 
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7.6.4. V!"#$!% = V! + dV = 784+ 100 = 𝟖𝟒𝟖  𝐝𝐦𝟑   

𝐲𝐢𝐞𝐥𝐝 =   𝐚𝐜𝐭𝐮𝐚𝐥  /  𝐭𝐡𝐞𝐨𝐫𝐞𝐜𝐭𝐢𝐜𝐚𝐥 method 

yield =   848  /  𝟗𝟒𝟎.𝟖 = 𝟎.𝟗𝟒   (4) 

7.7.   

7.7.1. Compounds having the same molecular formula but different 
structural formulae.   (2) 

7.7.2. 2-methylpropane   

Structural formula (main chain, branched chain)   (3) 

7.7.3. 2-methylpropane   

Smaller surface area   
Combined IMF less as there are fewer points of attraction   
Less energy needed to overcome the forces   (4) 

7.8.   

7.8.1. The same molecular formula but have a different functional group. 
  
OR Compounds which have a different functional group and 
therefore belong to different homologous series.   (2) 

7.8.2. Propyl ethanoate, methyl butanoate, ethyl propanoate, butyl methanoate 
(any) 

 (alcohol, carboxylic acid) (3) 

7.9.   

7.9.1. A: Substitution   

E: Elimination (OR dehydration) 
H: Addition (OR halogenation) (3) 

7.9.2. Dehydration (OR elimination) (2) 

 [53] 

TOTAL 200 


