Conclusion and discussion
(1)From your experimental results, the following general physical properties of hydrocarbons can be drawn:

  (i)The hydrocarbons are usually less dense than water.

 (ii) The hydrocarbons are usually insoluble and immiscible in water.

 (iii)The hydrocarbons are usually soluble and miscible in organic solvent.

(2)The products of complete combustion of a hydrocarbon are carbon dioxide and water. The general chemical equation for the complete combustion of a hydrocarbon with the general molecular formula of CxHy is:

  CxHy(g/l) + (x+y/4)O2(g) ( xCO2(g) + y/2 H2O(l)    

(3) From the observations, the flame by burning cyclohexane is blue while burning the cyclohexene and methylbenzene, yellow color is obtained. Besides, when burning cyclohexane, there is no sooty of the flame. However, when burning cyclohexene and methylbenzene, soot is observed. In details, burning methylbenzene produces more soot than burning cyclohexene.

   This can be explained as:

   The cyclohexane, C6H12 contain relatively less carbon atoms per all atoms present in a molecule, so there is a complete combustion and no soot is observed. The cyclohexene, C6H10 contain more carbon content per all atoms present in one molecule than C6H12 does. So soot and yellow color formed which indicate incomplete combustion. The methylbenzene C7H9 contains more carbon content per all atoms present in one molecule than C6H10 does, so more soot is observed, indicating that there is much incomplete combustion.    

(4) When mixing cyclohexene with bromine, there is an immediate color change: from orange to colorless, orange color decolorizes. That is:

And when mixing cyclohexane with bromine, the orange color slowly fades and formation of white fumes of HBr & colorless bromocyclohexane only if in the presence of diffused sunlight. That is:
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Also, when mixing methylbenzene with bromine, the orange color slowly fades and formation of white fumes of HBr & colorless (bromomethyl)benzene only if in the presence of diffused sunlight. That is:

However, there are no observable change when mixing methylbenzene or cyclohexane with bromine immediately or in the dark.

(5) When mixing cyclohexane or methylbenzene with potassium manganate(VII) solution(in alkaline condition), there is no color or observable change but only ther are immiscible.
   When mixing cyclohexene, the purple color of the aquesous layer decolorizes immediately and there is formation of brown precipitate (MnO2). That is:

(6)From our experimental results on (4) and (5), the general chemical reactivities of cyclohexane, cyclohexene and methylbenzene can be compared to order in the ascending way:  methylbenzene< cyclohexane < cyclohexene.
   As the cyclohexene contains one sigma and πbond which is electron rich, so it is the most reactive of three.

   As cyclohexane is saturated hydrocarbon, so it is very stable. So, it is more reactive than methylbenzene but less reactive than cyclohexene.

   As the methylbenzene contain benzene which is highly stable as:
   There is delocalization of πelectrons, each πelectron does not belong the original carbon atom. So the real benzene is said to have “increased stability” due to delocalization of πelectrons. As addition reactions on the ring would destroy the extend of delocalization & therefore would lower the stability of the benzene ring (i.e. high activation energy)

   Therefore, the methyl benzene is the least reactive of three. 
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