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Is it worth converting to LPG?
Use mathematical calculations to decide whether it is worth switching to an alternative fuel

Potential GCSE content covered

· Using and applying calculations

· Using compound measures 

· Percentage of an amount
· Application of algebra to spreadsheets
In the classroom

Allow the students to read the problem on the first slide and think about what criteria they can use to decide whether it’s worth converting to LPG.

Hopefully they will consider the amount of money saved by converting vs the cost of the conversion.

Some students may examine the time it would take to recover the cost of converting the car.

They also need to use the information that “a car uses 10% more LPG than petrol when driving the same distance”.

Problem Solving

Students will need to consider what criteria to use to determine whether converting to LPG would be worthwhile.  

· Examining the savings made by the three example vehicles is one possible criteria

· Considering the period required to recover the cost of conversion is another.

Understanding what information is needed and how to use the information is a key part of problem solving.

Problems like this would typically be analysed using a spreadsheet.

The students are encouraged to think about this and how to set the formulas in the spreadsheet.

Discussion Points

Encourage discussion about which type of car saves most and get them to think about why this is, remember they all do the same annual mileage.

If they don’t consider recovering the cost of conversion, then prompt them at some point.

Extending the problem 
It is possible to use the spreadsheet to produce a graph showing how the savings vary with annual mileage. They could investigate the fluctuations in LPG and petrol prices over time, using data from http://www.whatprice.co.uk/petrol-prices/recent-lpg-prices.html to see if this would influence their decision.
Answers
Slide 1

	Annual Mileage
	10000
	
	
	

	Petrol per litre (p)
	126.9
	
	
	

	LPG per litre (p)
	59.9
	
	
	

	
	
	
	
	

	
	Distance travelled on 1 litre of petrol (Miles)
	Cost of petrol for a year (£)
	Cost of LPG for a year (£)
	Saving in a year (£)

	Small Car
	13
	£976.15
	£506.85
	£469.31

	Medium Car
	9
	£1,410.00
	£732.11
	£677.89

	Large Car
	4
	£3,172.50
	£1,647.25
	£1,525.25


Based on these figures the owner of a large car will recover the cost of the conversion in about a year and will then go onto save about £1500 p.a.

For medium cars it would take 2 or more years to recover the cost of conversion, and a small car would take nearer 3 years. After which the owners will make savings. 

Answers should reflect some or all of these points.

Slide 2

Below are examples of formulas that would work. I have avoided using absolute cell references as I am not sure if the students will have used these, but usually this would be the preferred option for the formula.

Note other formulas may also work correctly. 

	=(B1/B6)*(B2/100)
	=(1.1*B1/B6)*(B3/100)
	=C6-D6

	=(B1/B7)*(B2/100)
	=(1.1*B1/B7)*(B3/100)
	=C7-D7

	=(B1/B8)*(B2/100)
	=(1.1*B1/B8)*(B3/100)
	=C8-D8


Curriculum links

	England
	Northern Ireland

	> N13. Use standard units of mass, length, time, money and other measures (including standard compound measures) using decimal quantities where appropriate

> N14. Estimate answers; check calculations using approximation and estimation, including answers obtained using technology

> RP 9. Define percentage as ‘number of parts per hundred’; interpret percentages and percentage changes as a fraction or a decimal, and interpret these multiplicatively; express one quantity as a percentage of another; compare two quantities using percentages; work with percentages greater than 100%; solve problems involving percentage change, including percentage increase/decrease and original value problems, and simple interest including in financial mathematics

> A1. Use and interpret algebraic notation 


	> T1 - Calculate with money and solve simple problems in the context of finance (for example profit and loss, discount, current accounts, cheques, statements, lodgements and

withdrawals)

> T2 - Use percentages, including calculating simple interest

> T5 - Understand and use compound measures;



	Scotland
	Wales

	> MNU 4-07a I can choose the most appropriate form of fractions, decimal fractions and percentages to use when making calculations mentally, in written form or using technology, then use my solutions to make comparisons, decisions and choices 

> MNU 4-09c I can research, compare and contrast a range of personal finance products and, after making calculations, explain my preferred choices


	Using Number Skills

> Y10 - Use calculations with different representations of fractions 

> Y10 & Y11 - Select, choose and justify selection of method, including when to use a calculator

Using Measurement Skills

> Y10 - Understand and use a variety of compound measures, including speed, density and population density




