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a)
Stoichiometric air to fuel ratio
Stoichiometric air means the minimum amount of air required to bring about complete combustion of a given
amount of fuel. This is usually done in a lab, as in an internal combustion engine we usually add excess air in
order to ensure complete combustion.

bi) inadequate air would lead to incomplete combustion of the fuel, this will lead to the production of carbon
monoxide, a toxic and deadly gas. It will also lead to unburnt fuel being released in the exhaust, increasing
environmental damage, this will also lead to increased running costs and decreased efficiency of the engine.

bii) excess air is usually what we aim for, usually about 15 to 25% excess air is added to the stoichiometric
ratio in order to ensure there is enough oxygen in the fuel air mix. This is to ensure that all the fuel molecules
can find oxygen molecules in order to combust during the engine's cycle. As the cycle is fast, we add a bit of
extra oxygen to ensure combustion. Too much would decrease overall efficiency, there a an optimum amount
of excess air for best results.

Excess air reduces the carbon monoxide produced, reduces unburnt fuel being released through the exhaust,
and increases efficiency.
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a) While the switch is open, the circuit is not complete, the voltmeter is showing 30 volts, this is the EMF of the
battery. When the switch is closed, the circuit is complete, and the voltmeter shows 26.67volts, which is a drop
of 3.33 volts, this is the terminal voltage, or the voltage of the battery under load. We can deduce that the
voltage drop of 3.33 volts is caused by the voltage drop over the internal resistance.
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The Resistivity of a material is the intrinsic resistance of a material, measured in ohm metres. It can be found
by measuring the voltage drop for a known amperage across a material, this will find the resistance, and then
knowing the cross sectional area, and the length of the material we can calculate the resistance using the
formula above.
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