Chemistry Exam Answers 1810349
SECTION A
1)
In the atomic nucleus the two particles, protons and neutrons share the same mass but not the same charge.
The atomic number refers to how many protons an atom has.
Mass Number refers to the total mass of the atom, which is made up by counting all the protons and neutrons in the nucleus of the atom.
An Isotope is an element with a variation in the number of neutrons it has in the nucleus. It also has a different atomic mass.
2)
Magnesium: 1s2,2s2,2p6,3s2
Chlorine: 1s2 ,2s2 ,2p6 ,3s2 ,3p5
Magneisum has 2 electrons in its outer shell, therefore it has a valence of 2+ as these electrons are loosely attached. Magnesium becomes more stable at Mg2+.
Chlorine has 5 electrons in its outer shell and requires one more for it to become stable. Therefore Chlorine has a valence of -1. Chlorine is more stable at Cl-
The formula of Magnesium Chloride is MgCl2.
3)
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4)
The heat of formation of a chemical compound means the energy change when 1 mole of a compound is formed from its elements.
An Endothermic reaction is a positive enthalpy change in energy, it takes in energy and heat to create bonds.
An Exothermic reaction is a negative enthalpy change in energy, it gives out energy and heat to break bonds.
2Al + 3CuO  Al2O3 + 3Cu
Heat of reaction = Heat of formation of products – Heat of formation of reactants
-1675.7KJ/mol - -155.8KJ/mol
Heat of reaction = -1519.9KJ/mol
5)
The origin of the lines seen in infrared spectra of different chemical compounds comes from the bonds in those chemical compunds vibrating and oscillating. This causes the dipole to change constantly. The bond can absorb radiation at the same frequency as the oscillation of the bond.
The main lines found in Methane and Ethane are the C-H bond stretching @3000cm. 
6)
Molecular weight = 106.4
NaClO3  NaCl + 1.5O2
The molecular weight of oxygen is 16 times by 3 is 48.
48 divided by 106.4 = 0.45 litres of oxygen per mole per gram
SECTION B
2)
Phosphorous is an allotropic compound which means that the compound can have the same formula but have different properties. There are 3 kinds of phosphorous, White, Black and Red. At super high temperatures of around 800 degrees celcius it exists as vapour, only when it cools does it form one of these colours, depending on how fast it is allowed to condense it can form. Fast condensing produces white phosphorous, slower condensing produces red phosphorous. These 3 allotropes are different due to their structures and this is affected by the way it is prepared. It does not exist on its own as it is too reactive and must be found in other compounds and purified, white phosphorous at certain temperatures can self-combust in the air, it has to be stored underwater to prevent this. Red Phosphorous can be created by heating white phosphorous at high temperatures in a sealed vessel. Black phosphorous is the most stable of the three, but can only be formed when red or white is put under high pressure. Depending on the conditions they are subjected too each colour can take different forms, be they hexagonal, cubic or rhombohedral, these are how the phosphate atoms array themselves. When put under high temperatures and pressures phosphate forms more stable atom arrangements. Uses of phosphorous can depend on the effect desired. White phosphorous is an excellent oxidiser and was used in incendiary munitions to terrible effect, it was used both to generate smoke and an incendiary, but it carries a high toxicity and was dangerous to manufacture. Red Phosphorous is also used as a smoke generator. It also carries the extra property of masking a target against infra-red detection. When combined with other elements phosphates have a wide variety of uses in the civilian world such as in fertiliser and medicine. White phosphorous used to be used in matches, however its toxicity led to hospitalisation and death for manufacturers, red phosphorous is used in the strike pad of modern matches to provide the spark to ignite the match head.

3)
Part 1
The heat of formation of a chemical compound is the change in energy level when one mole of the compound is formed from its reactants. The greater the heat of formation of the molecule the more stable it is. This is due to greater amounts of energy required to break the compound back up into its constituent elements. An example of this is seen below the energy required to break methane into its constituent parts of CO2 and H2O, it is an exothermic reaction and gives out a lot of heat, whereas the reaction to break methane into its products is endothermic giving off much less energy. The reaction to break up methane uses more energy than carbon dioxide and water combining, so therefore we can assume that methane is not as stable as water and carbon dioxide as a molecule.
C+O2 = CO2 heat of formation for CO2 is -396.5KJ/mol
2H2+O2 = 2H2O heat of formation for 2 moles of H2O is -566.9KJ/mol
CH4+2O2 = CO2 + 2H2O heat of formation for CH4 is -883.6KJ/mol
Products – Reactants
-883.6KJ/mol – ((-396.5KJ/mol) + (-566.9KJ/mol))
-883.6KJ/mol – ( 963.4KJ/mol)
Heat of formation for methane is 79.8KJ/mol
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