Kevin Li	Going to the cinema	May
Our investigation currently is as followed:

Alison’s cinema has 100 seats.
One day, Alison notices that her cinema is full,
And she has taken exactly £100.

The prices were as follows:

	Adults
	£3.50

	Pensioners
	£1.00

	Children
	£0.85



She knows that not everyone in the audience was a pensioner. 

Is it possible to work out how many adults, pensioners and children were present?


	This was our problem and we were also given a spread sheet on excel which looked like this.
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What I did first?

[bookmark: _GoBack]To experiment with the numbers, I pretended there were only one type of people (100 people) everytime.

1.0  100= £100
2.0  Works perfectly but you are not allowed with pensioners only
	
3.50100= £350
Too much and is the greatest amount

0.85  100= £85
Cheap and the less amount


I then tested to see what would happen if all of them had equal amounts= 

33  1= £33
33 3.5=£115.5
33 0.85=£28.05

33+11.5.5+28.05= 176.55
Too much


Trial and Error

I then tried trial and error, and tried out many different numbers. I noticed that the amount for children must be the greatest and the amounts for adults must be the least. 

	I then noticed that the first thing that I should do is make the number of people and the cost equal. This way, it will become easier.

	For the cost of the adults to be a whole number, it will have to multiplied by multiples of 2. For children to be a whole number, you will have to have the cost for children to have a 0.5 to it and add it to the cost of the adults when multiplying by odd numbers, as we want 0.5 to the number.

	I noticed that when I added up the costs when there are 3 adults and 50 children, the amount of people and the costs would become equal!

10.50 + 42.50 = 53

3 + 50 = 53

	I then tested subtracted 100 by 53, and I have found myself with the numbers of different people required.

3 adults	47 pensioners		50 children


	
Ratio

What I then did, was I tried to find a ratio between the numbers, and firstly, I formed the following equations. 





	I then used the equations that I have formed by plugging in the numbers and then cancelling out variables between the two equations by subtracting the first equation by the second equation.



minus



	I then simplified it.



	I have cancelled out the y variable and I am now trying to find a ratio which relates x and z.





This is the ratio between x and z.

   	I then tested out the equation by plugging z in with different numbers, and I noticed that the only thing that can give you a whole number is when you plug in 50. Meaning that z is equal to 50.

	I then used what I have found out before ( and plugged this into the basic equation  to try to find out the ratio between y and z.
	




	I then plugged in z as 50 from what I have found out before.



	
	Currently, I have already found out the number of pensioners and children, but I have not found out the number of adults. To do this, we can subtract 100 by the number of pensioners and children.



There are 3 adults.

Different cases
	To test out what I have found out so far, I have tested this with different prices of each kind of people. 

	Adults
	£4.00

	Pensioners
	£1.00

	Children
	£0.50



	I then also tried what I have done before; trial and error, and I ended up finding the following. 

5 adults	65 pensioners		30 children

	I also tired to find the ratio between the numbers like I have done before.

x =



minus











	I then used what I have found out to find out the ratio between y and z.

y = 






	I then noticed something. The ratios tell us that it is possible to find more than 1 combination and that z can be anything that is a multiple of 6. You will end up with a combination that fits the rules.

	Therefore, what I have written on the top of the page, mentioning the numbers of adults, pensioners children is correct, but is only one of the combinations that are possible.







Conclusion

To conclude, I have used two different ways to find out the number of people in different cases:

· Trial and error
· Algebra (ratios)


I used trial and error first, as I first thought that it was the easiest way and simplest way. But trial and error ended up taking me a lot of time, as I did not know anything about the rules between the numbers. But I knew that what I needed to do first was to make the costs and amount of people equal before I continue any further. 

Algebra was the straightforward way, and probably took the least amount of time. It did not require any guessing but required using algebraic formulae correctly. I tried using formulae first, and I noticed that I would be able to get answers the most accurate way. The example where I mentioned that had multiple combinations can had a rule which can only be found out by using algebra, where as trial and error can find you multiple combinations but cannot find you the rule and the number of combinations there are.

Even though algebra seems like it doesn’t require any trial and error, it actually requires trial and error in order to find the answer. For example, on our first investigation:

	Adults
	£3.50

	Pensioners
	£1.00

	Children
	£0.85



I have found the ratio between the adults and children which was   which had require me to do some trial and error to find out the value of z, one which would give me an answer correctly.

I thought the investigation was quite interesting and I learned a lot. In my opinion, I would choose to use algebra than use trial and error, but algebra can sometimes require trial and error. 

The investigation was interesting but did take up a lot of my time. I would recommend this investigation to many others. 
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