
Candidate 1: Identification of an Unknown
Results 

Repeats Replicate 1 Replicate 2 Control 
using 
butanone 

Ph
ys

ic
al

 p
ro

pe
rti

es
 

Colour clear, 
colourless 

clear, 
colourless 

clear, 
colourless 

State at 25 °C liquid liquid liquid 
Smell solvent smell solvent smell solvent 

smell 
pH 7 7 7 
Saturation Saturated Saturated Saturated 
Polarity Immiscible in 

water 
Immiscible in 
water 

Immiscible 
in water 

Flammability burns with 
clear flame, 
vapour 
flammable 

burns with 
clear flame, 
vapour 
flammable 

burns with 
clear flame, 
vapour 
flammable 

Density: 
   

Mass of beaker (g) 1 55.3662 52.3475 52.2249 
2 55.3623 52.3212 52.2753 
3 55.3765 52.3560 52.2249 

Mass of beaker and 
50ml of organic 
compound (g) 

1 95.4832 92.4396 92.2318 
2 95.5323 92.3129 92.3249 
3 95.4832 92.4612 92.2138 

Difference in mass 
(g) 

1 40.1170 40.0921 40.0069 
2 40.1700 39.9917 40.0496 
3 40.1067 40.1052 39.9889 

Density 
(mass/volume (0.05l)) 
(kg/m³) 

1 802.3 801.8 800.1 
2 803.4 799.8 801.0 
3 802.1 802.1 799.8 
Average 802.6 801.3 800.3 

C
he

m
ic

al
 te

st
s 

Reaction with sodium 
metal 

no reaction no reaction no reaction 

Reaction with Tollens’ 
solution 

Silver mirror 
forms 

Silver mirror 
forms 

Silver mirror 
forms 

Melting point of crude 
derivative (°C) 

115 114 114 

1 116 115 117 
2 116 117 116 
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Melting point of 
purified derivative 
(°C) 

3 115 117 115 
Average 115.7 116.3 116.0 

 
Density Calculations: 
The mass of the compound was found using weighing by difference. The 
mass of the empty beaker was taken away from the mass of the beaker 
containing the compound to find the mass of the compound. Then the 
density was calculated by dividing the mass by the volume of the 
compound. Example calculation using data from the 1st repeat of 1st 
replicate: 
Mass of beaker and compound – Mass of beaker = Mass of compound 
            95.4832 g                  -     55.3662 g    =       40.1170g 
Mass of compound ÷ Volume of compound =     Density 
      40.1170 g      ÷          0.05000 m3                = 802.3 kg/m3 
 
IR Spectra 

 
 

 
 
Identified groups: [6] 
Peak around 2950 cm-1 = C-H stretch 
Peak around 1700 cm-1 = C=O stretch 
Peak around 1390 cm-1 = C-H bend 
The top spectra shown is for the unknown organic compound. Using the 
software package on the PC, the school’s IR library was searched. This 
provided a 99.75% match with the spectra for “ethyl methyl ketone” or 
butanone (shown below)  
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Candidate 2: Iron tablets 
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Candidate 3:  Ink analysis  
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Candidate 4: Calcium in milk 
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Candidate 5: Piperine in pepper 
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Candidate 6: Aspirin
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