
Chemistry Olympiad Sri Lanka 

Preliminary Selection Test – 2019 

Marking Scheme 

Section B: Structured Questions 

Question 1 

I. 

(a)  

S

O

S

O

O

 

O

S

S

S

S

O

O

O

O

O  
 

1x2 = 02 marks 

(b) 

IO3
- and I- 

2𝐼− ⟶ 𝐼2 + 2𝑒 

10𝑒 + 12𝐻+ + 2𝐼𝑂3
− ⟶ 𝐼2 + 6𝐻2𝑂 

--------------------------------------------------------------------- 

12𝐻+ + 2𝐼𝑂3
− + 10𝐼− ⟶ 6𝐼2 + 6𝐻2𝑂 

6𝐻+ + 𝐼𝑂3
− + 5𝐼− ⟶ 3𝐼2 + 3𝐻2𝑂 

I2 and S2O3
2- 

𝐼2 + 2𝑁𝑎2𝑆2𝑂3 ⟶ 2𝐼− + 2𝑁𝑎+ + 𝑁𝑎2𝑆4𝑂6 

or 

𝐼2 + 2𝑁𝑎2𝑆2𝑂3 ⟶ 2𝑁𝑎𝐼 + 𝑁𝑎2𝑆4𝑂6 

01 mark 

(c)  

𝑆2𝑂3
2− + 𝐻+ ⟶ 𝑆 + 𝐻𝑆𝑂3

− 

01 mark 

01 mark 

 

01 mark 



02 marks 

 

(d) Average titrant volume = 20.00 cm3 

[𝑁𝑎2𝑆2𝑂3] = (
0.05

1000
× 20.00 × 2 ×

1

20.00
) 𝑚𝑜𝑙 𝑑𝑚−3 = 0.10 𝑚𝑜𝑙 𝑑𝑚−3  

01 mark 

(e)  

[𝐴𝑐𝑖𝑑] = (
0.10

1000
× 11.20 ×

1

2
×

6

3
×

1000

20.00
) 𝑚𝑜𝑙 𝑑𝑚−3 = 0.056 𝑚𝑜𝑙 𝑑𝑚−3 

03 marks 

(f)  

𝐶𝑎𝐶𝑙2 + 𝐶2𝐻2𝑂4 ⟶ 2𝐻𝐶𝑙 + 𝐶𝑎𝐶2𝑂4 

02 marks 

(g)  

[𝐻+] = 0.01 𝑚𝑜𝑙 𝑑𝑚−3 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐶𝑎𝐶𝑙2 𝑎𝑚𝑜𝑢𝑛𝑡 = (
0.01

1000
× 100.00 ×

1

2
) 𝑚𝑜𝑙 × 111 𝑔 𝑚𝑜𝑙−1 = 0.056 𝑔 

02 marks 

II. 

(a)  

O O

H

H

 
Two hydrogens are not on the same plane.                    01 mark 

 

 

 

 

 



(b) 

I
O

O

O
I

O

O

O
I

O

O

O

 

02 marks 

(c)  

(i) 

12𝐻+ + 2𝐼𝑂3
− + 10𝑒 ⟶ 𝐼2 + 6𝐻2𝑂 

𝐻2𝑂2 ⟶ 𝑂2 + 2𝐻+ + 2𝑒 

-------------------------------------------------------------------------------------- 

12𝐻+ + 2𝐼𝑂3
− + 5𝐻2𝑂2 ⟶ 𝐼2 + 6𝐻2𝑂 + 5𝑂2 + 10𝐻+ 

2𝐻+ + 2𝐼𝑂3
− + 5𝐻2𝑂2 ⟶ 𝐼2 + 6𝐻2𝑂 + 5𝑂2 

(ii) 

𝐼2 + 6𝐻2𝑂 ⟶ 2𝐼𝑂3
− + 12𝐻+ + 10𝑒 

2𝐻+ + 𝐻2𝑂2 + 2𝑒 ⟶ 2𝐻2𝑂 

-------------------------------------------------------------------------------------- 

𝐼2 + 6𝐻2𝑂 + 10𝐻+ + 5𝐻2𝑂2 ⟶ 2𝐼𝑂3
− + 12𝐻+ + 10𝐻2𝑂 

𝐼2 + 5𝐻2𝑂2 ⟶ 2𝐼𝑂3
− + 2𝐻+ + 4𝐻2𝑂 

 

(d) I3O and IO2H2 should be circled.                    01 mark 

      Oxidation number of iodine: IOH = +1 IO2H = +3   I2O3 = +3    I2O = +1    IO3H = +5  

               Offer 01 mark if 4 out of 5 are correct. 

************************************************************** 

 

 

 

0.5 marks 

0.5 marks 

 

 

01 mark 

0.5 marks 

0.5 marks 

 

 

01 mark 



Question 2 

I.  

(a)  

𝐶3𝐻8 + 5𝑂2 → 3𝐶𝑂2 + 4𝐻2𝑂 

And 

𝐶4𝐻10 +
13

2
𝑂2 → 4𝐶𝑂2 + 5𝐻2𝑂 

 

𝐶𝑂2 + 2𝑁𝑎𝑂𝐻 → 𝑁𝑎2𝐶𝑂3 + 𝐻2𝑂 

And 

𝐶𝑂2 + 𝑁𝑎𝑂𝐻 → 𝑁𝑎𝐻𝐶𝑂3 

Or 

2𝐶𝑂2 + 3𝑁𝑎𝑂𝐻 → 𝑁𝑎2𝐶𝑂3 + 𝑁𝑎𝐻𝐶𝑂3 + 𝐻2𝑂 

(b) 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐶𝑂2 = 9.54 𝑔 × 106 𝑔 𝑚𝑜𝑙−1 + 8.40 𝑔 × 84 𝑔 𝑚𝑜𝑙−1 = 0.19 𝑚𝑜𝑙 

01 mark 

𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐶𝑂2 = 0.19 𝑚𝑜𝑙 × 22.4 𝑑𝑚3 𝑚𝑜𝑙−1 = 4.25 𝑑𝑚3 

01 mark 

(c)  

𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐶3𝐻8 + 𝐶4𝐻10 = 1.12 𝑑𝑚3 × 22.4 𝑑𝑚3  𝑚𝑜𝑙−1 = 0.05 𝑚𝑜𝑙 

If the amount of C3H8 is x, considering total amount of CO2, 

3𝑥 + 4(0.05 − 𝑥) = 0.19 

𝑥 = 0.01 𝑚𝑜𝑙 

𝑀𝑎𝑠𝑠 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝐶3𝐻8 =
(0.01 × 44.1) 𝑔

(0.01 × 44.1) 𝑔 + (0.04 × 58.12) 𝑔
= 0.16 

II.  

(a)  

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑎𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 =
13 × 103 𝑔

44.1 𝑔 𝑚𝑜𝑙−1
× (−2220 𝑘𝐽 𝑚𝑜𝑙−1) = 6.48 × 105 𝑘𝐽 

Offer 01 mark if 

both are correct. 

Offer 01 mark if 

both are correct. 

(01 mark can be 

offered if the 

last reaction is 

written instead 

of both.) 

01 mark 

02 marks 

01 mark 



(b)  

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 =
13 × 103 𝑔

44.1 𝑔 𝑚𝑜𝑙−1
× 3 × 44.1 𝑔 𝑚𝑜𝑙−1  

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 = 39 𝑘𝑔 

𝐶𝑂2 𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑 𝑡𝑜 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒 1 𝑘𝐽 𝑜𝑓 ℎ𝑒𝑎𝑡 =
39 𝑘𝑔

6.48 × 105 𝑘𝐽
= 6.01 × 10−5 𝑘𝑔 𝑘𝐽−1 

 

(c) 

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑎𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 =
13 × 103 𝑔

58 𝑔 𝑚𝑜𝑙−1
× (−2877 𝑘𝐽 𝑚𝑜𝑙−1) = 6.44 × 105 𝑘𝐽 

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 =
13 × 103 𝑔

58 𝑔 𝑚𝑜𝑙−1
× 4 × 44.1 𝑔 𝑚𝑜𝑙−1  

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 = 39.4 𝑘𝑔 

𝐶𝑂2 𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑 𝑡𝑜 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒 1 𝑘𝐽 𝑜𝑓 ℎ𝑒𝑎𝑡 =
39.4 𝑘𝑔

6.44 × 105 𝑘𝐽
= 6.12 × 10−5 𝑘𝑔 𝑘𝐽−1 

 

(d) C3H8 has to be circled.  

01 mark 

(e)  

15 𝑘𝐽 𝑠−1 × 22.4 × 1000 𝑐𝑚3 𝑚𝑜𝑙−1

2220 𝑘𝐽 𝑚𝑜𝑙−1
= 151.4 𝑐𝑚3 𝑠−1 

(f) 

9.52 𝑎𝑡𝑚

140 𝑃𝑆𝐼
×

1.013 × 105 𝑁 𝑚−2

1 𝑎𝑡𝑚
≈

6888 𝑁 𝑚−2

1 𝑃𝑆𝐼
 

III. 

(a)  

H3C

C
H2

S

H

1090-1040
 

 

01 mark 

01 mark 

01 mark 

01 mark 

02 marks 

01 mark 

02 marks 



(b)  

13000 𝑔

44.1 𝑔 𝑚𝑜𝑙−1
×

0.02

106
× 58 𝑔 𝑚𝑜𝑙−1 = 3.42 × 10−4 𝑔 

 

(c) Ethanol > Ethyl Mercaptan > Butane > Propane  

 

 

IV. 

(a) a = mol-1 m3 b = N m4 mol-2 or Pa m6 mol-2  

1.5 marks 

(b)   

𝑃 =
𝑅𝑇

(𝑉𝑚 − 𝑏)
−

𝑎

𝑉𝑚
2
 

1.5 marks 

(c)  

(𝑉𝑚 − 𝑏)𝑉𝑚
2𝑃 = 𝑅𝑇𝑉𝑚

2 − (𝑉𝑚 − 𝑏)𝑎 

(𝑉𝑚 − 𝑏)𝑉𝑚
2 =

𝑅𝑇

𝑃
𝑉𝑚

2 −
𝑎

𝑃
𝑉𝑚 +

𝑎𝑏

𝑃
 

𝑉𝑚
3 − 𝑏𝑉𝑚

2 −
𝑅𝑇

𝑃
𝑉𝑚

2 +
𝑎

𝑃
𝑉𝑚 −

𝑎𝑏

𝑃
= 0 

𝑉𝑚
3 − (𝑏 +

𝑅𝑇

𝑃
) 𝑉𝑚

2 +
𝑎

𝑃
𝑉𝑚 −

𝑎𝑏

𝑃
= 0 

02 marks 

************************************************************** 

 

 

 

 

 

 

02 marks 

01 mark 



Question 3 

I. 

O

H
N

N

S

OH

O

O

O  

 

II. 

(a)   

NH2

NH2

NH2

NH2

 

0.5x4 = 02 marks 

(b) 

H
N H

N

H
N

 

 1x3 = 03 marks 

(c)  

N

 

03 marks 

 

 

Ether 

Amide 

Amide 

Carboxylic acid 

Consider only 3. Offer 0.5 

marks for each correct circle 

and 0.5 marks for each correct 

naming. Total 04 marks.  



III. 

(a)  

OH

OH

O  

03 marks 

(b)  

OH

O

O

O

 

02 marks 

IV. 

(i) (8-6)/2 = 1  

 Calculation: 01 mark  Answer: 01 mark 

(ii)   

H

Cl

Cl
H

H H

H

Cl

H
H

Cl H

H

H

H
H

Cl Cl

Cl

H

H
H

H Cl

H

Cl

H
H

H Cl

 

 

Any two structures: 02 marks 

V. 

(a) El   (b) Nu   (c) N   (d) Nu  

0.5x4 = 02 marks 

************************************************************** 

Cis / Trans 

Cis / Trans 


