Organic Chemistry

Calculating empirical formula from combustion data.
1. Vanillin is made up of carbon, hydrogen and oxygen atoms. When a 2.500g sample of vanillin is burned 5.79g of carbon dioxide and 1.18g of water is obtained. What is the empirical formula of vanillin?
2. Dimethylhydrazine has a molar mass of 60.1g . It is made up of carbon hydrogen and nitrogen. The combustion of 2.859g in excess oxygen yields 4.19g of carbon dioxide and 3.428g of water. What is the empirical and molecular formula of dimethylhydrazine?

3. At room temperature and pressure 20cm3 of a hydrocarbon was combusted with 120cm3 of oxygen. The total volume of gases formed was 160cm3 . Upon cooling 80 cm3 of gases remained which was reduced to a further 20cm3 upon passage through sodium hydroxide solution. What was the empirical formula of the hydrocarbon?

4. Butyric acid is a component of rancid butter. Combustion of 0.440g of the acid yields 0.882g of CO2 and 0.360g of H2O as the only products. What is the empirical formula of butyric acid?
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