





Chapter Three - Solving Problems








Electricity prices rise by 50% in the first year and fall by 50% in the second year. What is the price of electricity at the start of the third year?





The answer is not the original price. Let’s say that the price of a unit of electricity is 100 pence. 50% of 100 pence is 50p, so at the end of the first year prices have fallen form 100 pence by 50 pence - they start the second year at 50p. During the second year prices rise by 50%. Now 50% of 50 pence is one-half of 50 pence which is 25p. So at the end of the second year, prices have risen by 25p from 50 pence - they start the third year at 75p!





Switching to gas, let’s say we bought a unit of gas for one pound, including value-added tax; how much tax have we paid? 





Of course it depends on the rate of tax. Let’s set the rate at twenty-five per cent, twenty-five parts out of every hundred. The answer is not 25% of £1. We take the original price and then add 25% to total £1. If we imagine our original price, before tax, has one hundred parts, the tax will be the size of twenty-five parts. The original price plus the tax will be the size of one hundred and twenty-five parts. Now the tax is twenty-five parts so, as a fraction, it will be twenty-five out of one hundred and twenty-five or 25/125 which, dividing both by 25, is 1/5. So the amount of tax in £1 worth of gas will be one-fifth of one hundred pence, which is 20p.





If you don’t believe it, here’s a check. Taking off the tax, we have an original price of 80p. Now the rate of tax, in this example, is 25%. Twenty-five hundredths of eighty is the same as one-quarter of eighty which gives 20p. 





As an exercise, you can run the same technique to find the ‘VAT inclusive’ fraction for a rate of 15% (3/23), for 5% (1/21) and 17½% (7/47). 





Notice that the solving of problems, particularly where money is involved, is much easier and can often be done without pencil, paper or calculator, if we can readily move from fractions to decimals and percentages or even change our measures, from pence to pounds and pounds to pence.





More of this later, but, as a break form tolls and taxes, did you consider why the fraction 7/47 cannot possibly be simpler? The answer is that 7 and 47 are prime numbers!


As another slight diversion, the useful numbers of the first chapter, 1001 and 1000003, have another distinction - 1001 divides by 7, but 1000003 is prime. In fact, if you find a large prime which divides a whole number of times by no number (save itself and one), it is always possible, at least in theory, to find a still larger prime…..
