Chemistry
Q1. 
Protons and neutrons both appear in the atomic nucleus and they are of similar mass. Protons are positively charged and neutrons have no charge.
Atomic number – the atomic number is a count of how many protons there are in a single atom of an element
Mass number – the mass number is a count of how many protons and neutrons are in the nucleus of a single atom
Isotope – an isotope is an atom of the same element that has the same number of protons, however a different number of neutrons, this alters the atomic mass of the atom while still remaining the same element, this can change the stability of an element and it can become radioactive.

Q2.
Mg – 1s2 2s2 2p6 3s2
Cl – 1s2 2s2 2p6 3s2 3p5
The likely valence of magnesium will be to lose two electrons, this is because the outer shell of the atom only has two electrons, and therefore it is more likely to release those two to gain a full shell.
Chlorine contains 5 valence electrons in its outer shell, this will mean that it is going to want to gain another 3 electrons to complete its outer shell.
Due to the valences stated above, for magnesium to lose its two valence electrons, it will need two atoms of chlorine, one magnesium valence electron to complete the 3p shell of chlorine.
MgCl2

Q3. 
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Q4. 
Heat of formation – The heat of formation is the energy change when one mole of the chemical compound is formed directly from its elements, 
Endothermic – endothermic means that the reaction has a positive enthalpy change, the reaction will absorb heat
Exothermic – exothermic means the reaction is going to have a negative enthalpy change, meaning that it is going to produce heat
2Al  +  3CuO          Al2O3  +  Cu

Q5.
The lines observed in the infrared spectra are absorptions of light when electrons move from one orbital to another under suitable external stimuli. Heating a compound may result in an electron jumping back and forth between orbitals, releasing energy in the form of electromagnetic radiation. 



B1.
[image: ]
Alkane – carbon must form 4 bonds with another atom, in this case, all carbon bonds are single when connected to either another carbon or hydrogen atom.
Alkene – alkenes contain a double bond, this results in the carbon only being able to attach itself to two hydrogen atoms 
Alkyne – an alkyne has a triple bond between its carbon atoms as shown, meaning the final fourth bond can only connect to one hydrogen atom.
[bookmark: _GoBack]Benzene is an aromatic compound that’s structure is hexagonal. A nitro group can be introduced to the benzene ring in different locations, these are known as ortho, meta and para-directing groups. The positioning of the substituents will affect the stability of the compound.
B2.
Phosphorus is a very versatile element in chemistry, it can have many uses and many different forms. It is not found as a free element on earth due to its extremely high reactivity, however once it is made through chemical processes, it can take on a variety of forms for a variety of uses. The two main forms of phosphorus is white phosphorus and red phosphorus, you can also make black phosphorus though it is less common. To extract phosphorus into its own free elemental form, the common minerals known as the apatites must be used.
To manufacture white phosphorus a chemical reaction must take place from fluoroapatite (phosphate rock), this is an intensive energy consuming process and because of this, the manufacturing plants are usually located near sources of natural energy, such as hydroelectric. Once white phosphorus is manufactured, this can be made into red phosphorus when sealed in iron vessels and heated to approximately 400oc. The temperature must be controlled to moderate the reaction, and certain conditions of the process can affect crystallinity. To produce the powdered red phosphorus we use in the OME industry, it must be broken up mechanically, remove any residual white phosphorus and then ground and graded through sieving. The red phosphorus can be taken one step further to create black phosphorus, when subjected to high pressure and in the presence of a range of conditions such as heat and catalysts, the red phosphorus turns into black phosphorus. 
Phosphorus as an element itself is commonly used in the OME industry for military purposes such as pyrotechnics, it can also be used as flame retardant in the plastics industry. Phosphates are chemicals made from phosphorus and oxygen, these are used much more widely in fertilisers, detergents and medicine.
White phosphorus is extremely reactive, it has previously been used in smoke producing pyrotechnics due to it’s ease of ignition, the chemical can ignite spontaneously when exposed to air, due to this it is usually stored underwater. Red phosphorus is now a more common material to be used in smoke producing pyrotechnics as it is still quite reactive, it is easy to ignite but will not ignite in contact with air, this makes it much safer than it’s white counterpart. Another reason that white phosphorus is no longer used as much is the toxicity level, it is extremely toxic through ingestion and inhalation of vapour, making it dangerous to process safely, red phosphorus is still treated as a hazardous material, however it is not as toxic as white. 
Phosphoric acid is another compound of phosphorus, and it is one of the most oxygen acids of phosphorus and it is used to make phosphate salts that are put into fertilizers. The acid is also used in food products such as coca cola. In a gaseous form, phosphine is used in the semiconductor industry, it can be used to introduce phosphorus into silicon crystals, and it is also used in the preparation of flame retardants. Phosphine is a reasonably toxic material and has been shown to cause dizziness, nausea and possibly death when inhaled, due to this, and the fact that it is reactive with metals and rubbers in a disadvantageous fashion, it is not readily used in military applications.


B3. 
The heat of formation is the energy change when one mole of the chemical compound is formed directly from its elements. 
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