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Wind Turbine Calculations
Solve problems on wind turbines using equations and systematic listing

Potential GCSE content covered

· Using trial and improvement to solve an equation 
· Calculations with fractions and/or ratio

· Systematic listing
In the classroom
Allow the students some time to read the task and think about the question on the first slide. 

You may wish to encourage the students to use a table to show the values they have substituted into the equation, and the outcome (too large/small).

Give the students time to examine the problem on the second slide, encourage them to discuss their thoughts with a partner. You may wish to use a graph plotter such as GeoGebra to illustrate and check their answer to the first problem. A spreadsheet such as Excel or, the one in GeoGebra, can be used to demonstrate trial and improvement.

The website http://www.technologystudent.com/gears1/gears5.htm has some animations which may help students to think about the puzzle on slide 2.
Problem Solving

Students will probably need to use trial and improvement, or a graphical method to answer the first question. If possible some may use a spreadsheet. The students need to think about how they can ensure the solution is correct to (2d.p.), a number line may assist with this process.

For the final problem the students will need to use systematic listing or another approach to ensure every combination of gears has been tried.
Discussion Points

Encourage discussion about the different approaches the students have used and how to ensure the answer is accurate to 2d.p. You may wish to demonstrate the graphical approach if no students have chosen the method to tackle the problem.

Compare the different approaches used to tackle the later problems. How did the students ensure that all the possible combinations of gears were tried? 

Extending the problem 
You could find the maximum or minimum wind speed for the turbine to work and hence what the range of power output is.
This site has some further examples and more detailed explanations http://www.technologystudent.com/gears1/gears5.htm
Answers
Slide 1
v=6.31 m/s (2d.p)

	6
	1287
	
	6.31
	1497.484
	
	6.315
	1501.054

	6.1
	1352.584
	
	6.32
	1504.63
	
	
	

	6.2
	1420.358
	
	6.33
	1511.8
	
	
	

	6.3
	1490.36
	
	6.34
	1518.992
	
	
	

	6.4
	1562.624
	
	6.35
	1526.207
	
	
	

	6.5
	1637.188
	
	6.36
	1533.444
	
	
	

	6.6
	1714.086
	
	6.37
	1540.705
	
	
	

	6.7
	1793.356
	
	6.38
	1547.988
	
	
	

	6.8
	1875.032
	
	6.39
	1555.295
	
	
	

	6.9
	1959.152
	
	
	
	
	
	


Slide 2
First puzzle 33[image: image2.png]


 rev/s


second puzzle = 40 rev/s

Slide 3

1 = radius of small gear, 2 = radius of med gear, 3 = radius of large gear
Arrangements and revolution/second 

(1,2,3) 10rev/s , (1,3,2) 30rev/s, (2,1,3) 40rev/s, (2,3,1) 120rev/s, (3,1,2) 90rev/s, (3,2,1) 180rev/s
Additional Materials
http://www.technologystudent.com/gears1/gears5.htm
Curriculum links

	England
	Northern Ireland

	> N 5. Apply systematic listing strategies including use of the product rule for counting

N 16. apply and interpret limits of accuracy, including upper and lower bounds

> A 2. Substitute numerical values into formulae and expressions, including scientific formulae

RP 4.use ratio notation, including reduction to simplest form

> RP 5. Divide a given quantity into two parts in a given part: part or part: whole ratio; express the division of a quantity into two parts as a ratio; apply ratio to real contexts and problems (such as those involving conversion, comparison, scaling, mixing, concentrations)


	> T2 - Use systematic trial and improvement to find approximate solutions of equations where there is no simple analytical method of solving them

> T5 - List all outcomes for single events, and for two successive events, in a systematic way and derive related probabilities



	Scotland
	Wales

	> MNU 3-03a I can use a variety of methods to solve number problems in familiar contexts, clearly communicating my processes and solutions. 

> MNU 3-07a I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations

 

> MTH 3-14a I can collect like algebraic terms, simplify expressions and evaluate using substitution


	Using Algebra Skills

> Y10 - Solve equations by trial and improvement, and justify the solution

Y10 - Substitute into a variety of expressions, including those involving powers and brackets

> Y11 - Recognise situations that require substitution




