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1) a. Methanioc acid 

  b. Penten-1,5-dioc acid 

  c. Buthanoic acid 

  d. Ethanedioic acid 

  e. Hexanoic acid 

  f. Hex-4-eneoic acid 

2) Physical appearance

All simple aliphatic carboxylic acids up to C10 are liquids at room temperature. Most other carbolic acids are solid at room temperature although carboxylic acid(acetic acid) also known as glacial ethanoic acid freezes to an ice-like solid below room temperature 

 II) Boiling points 

    It increases with increasing relative molecular mass. Aromatic carboxylic acids are crystalline solids and have higher melting points than their aliphatic counterparts of comparable molecular mass. 

 III) Solubility
     Lower molecular mass carboxylic acid with up to four carbon atoms in their molecules are soluble in water this largely add to their ability to form hydrogen bonds with water molecules. The water solubility of acids decreases as the relative molecular mass increases because the structure becomes relatively more hydrogen in nature and hence covalent. All carboxylic acids are soluble in organic solvents.

3) Industrial preparation of carboxylic acid 

  Oxidation of alkenes
Alkenes are oxidized to acids by heating them with solutions of potassium permanganate (KMnO 4) or potassium dichromate (K 2Cr 2O 7). 
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From Carbon(II)oxide
Methanoic acid is manufactured by CO under pressure to an aqueous solution of sodium hydroxide. The free carboxylic acid is removed by careful reaction with tetraoxosulphate(VI)acid. 

CO→HCOONa→HCOOH +NaHSO3 
4) The oxidation of primary alcohols and aldehydes
The oxidation of primary alcohols leads to the formation of alde‐hydes that undergo further oxidation to yield acids. All strong oxidizing agents (potassium permanganate, potassium dichromate, and chromium trioxide) can easily oxidize the aldehydes that are formed. Remember: Mild oxidizing agents such as manganese dioxide (MnO 2) and Tollen's reagent [Ag(NH 3) 2 +OH −] are only strong enough to oxidize alcohols to aldehydes. 
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The carbonation of Grignard reagents
 
Grignard reagents react with carbon dioxide to yield acid salts, which, upon acidification, produce carboxylic acids.
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Hydrolysis of nitriles
The hydrolysis of nitriles, which are organic molecules containing a cyano group, leads to carboxylic acid formation. These hydrolysis reactions can take place in either acidic or basic solutions. 
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5) Reduction
   The reaction happens in two stages - first to form an aldehyde and then a primary alcohol. Because lithium tetrahydridoaluminate reacts rapidly with aldehydes, it is impossible to stop at the halfway stage.
Equations for these reactions are usually written in a simplified form for UK A level purposes. The "[H]" in the equations represents hydrogen from a reducing agent.

Because of the impossibility of stopping at the aldehyde, there isn't much point in giving an equation for the two separate stages. The overall reaction is:
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"R" is hydrogen or a hydrocarbon group. For example, ethanoic acid will reduce to the primary alcohol, ethanol.
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Decarboxylation

The solid sodium salt of a carboxylic acid is mixed with solid soda lime, and the mixture is heated.
For example, if you heat sodium ethanoate with soda lime, you get methane gas formed:
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This reaction can be done with certain carboxylic acids themselves. For example, benzene can be made by heating soda lime with solid benzoic acid (benzenecarboxylic acid), C6H5COOH.
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You can think of this as first a reaction between the acid and the soda lime to make sodium benzoate, and then a decarboxylation as in the first example.

Esterification

 The chemistry of the reaction
Esters are produced when carboxylic acids are heated with alcohols in the presence of an acid catalyst. The catalyst is usually concentrated sulphuric acid. Dry hydrogen chloride gas is used in some cases, but these tend to involve aromatic esters (ones containing a benzene ring). If you are a UK A level student you won't have to worry about these.
The esterification reaction is both slow and reversible. The equation for the reaction between an acid RCOOH and an alcohol R'OH (where R and R' can be the same or different) is:
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So, for example, if you were making ethyl ethanoate from ethanoic acid and ethanol, the equation would be:
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