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1.) m/z= 105 (C=12,H=1; 12+1= 13)

    CnHn= 105/13 = 8R1

i) C8H9= IHD= 2(8)+2-9/2= 4.5 

C8H9 is not possible as it is not a whole number

 ii.) C8H9-CH2+N= C7H7N = 2(7)+2-7+1/2= 5

C7H7 is possible as it is a whole number

iii.) C8H9-2CH2+2N= C6H5N2 =2(6)+2-5+2/2 =5.5 i.e not possible

iv.) C8H9-3CH2+3N= C5H3N3 = 2(5)+2-3+3/2 =6 i.e it is possible

v.) C8H9-CH2-CH4+N+O= C6H3NO = 2(6)+2-3+1-1/2= 5.5 i.e not possible

So therefore, the possible molecular formulas are C7H7N, C5H3N3, and C7H5O

b.) Organic compounds play an important role in our daily activities. There is hardly any walk of life where we do not need the organic compounds. The food that we eat is essentially a mixture of organic compounds. The changes which the food undergoes in our bodies are organic chemical reactions. The clothes that we wear whether of cotton or synthetic fiber all are organic in character.The soap, cosmetics, perfume, oils, plastics, explosives, rubber, dyestuffs, paper, insecticides, etc., are all organic compounds. In the medicinal field, organic compounds are indispensable. Antibiotics, sulpha drugs, alkaloids, aspirin, iodoform, etc., are organic compounds. There is hardly any industry which is not dependent on organic compounds. The following list clearly illustrates the importance of organic compounds.

c.) Homocyclic compounds are also known as carbocyclic compounds or isocyclic compounds as their rings are formed with only one type of atoms, mainly carbon. Homocyclic compounds can be further classified into alicyclic compounds and arenas or aromatic compounds. Alicyclic compounds can be saturated or unsaturated. Examples of alicyclic compounds include cyclopropane and cyclohexane.

On the other hand, heterocyclic compounds are the cyclic compounds in which the rings contain at least two different types of atoms (including a carbon atom). The atoms other than the carbon atoms present in the ring are known as heteroatoms. Usually, the rings of these compounds consist of a larger portion of carbon. The most common heteroatoms present in heterocyclic compounds include nitrogen, sulphur, and oxygen.

Based on the nature of the ring structure, cyclic organic compounds are classified as homocyclic compounds, in which the ring consists of only one type of atom, and heterocyclic compounds, in which the ring consists of at least two different types of atoms including carbon. In heterocyclic compounds, carbon atoms make the major portion of the ring, while the rest is made by heteroatoms. This is the difference between homocyclic compounds and heterocyclic compounds.

QUESTION 2

a.) Retardation factor (Rf) = Distance travelled by solute/Distance travelled by solvent front.

a.) Band A- 2.4/12.2 = 0.197

b.) Band B - 5.6/12.2 = 0.459

c.) Band C - 8.9/12.2 = 0.730

b.) A - Aldehyde family

   B - Alkene family

c.) 2,4-dinitrophenylhydrazine is used to test for carbonyl functionality of a ketone or aldehyde functional group.

d.) Functonal groups include: i.) Alkane - Propane (C3H8), Methane (CH4)

                          ii.) Alkene - Propene (C3H6), Butene (C4H8)

                          iii.) Alkyne - Propyne (C3H4) , Butyne (C4H6)

                          iv.) Alcohol - Ethanol (C2H5OH), Methanol (CH3OH)

                        v.) Ether - Dimethyl ether (CH3OCH3), diethyl ether (C4H10O)

                        vi.) Amine- Methylamine (CH3NH2) diethyl(CH3CH2CH2NH2)

                        vii.) Alkyl halide- iodoethane, Propyl bromide(CH3CH2CH2Br)

