Two Pounds To Go!	HL069 sample solution
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When  a balance scale is in equilibrium, the weight in each cup is proportional to its distance from the fulcrum. In this case, since the scales are unbalanced, to reach equilibrium the weight on one side must be different from the weight on the other. Let us label the weight of the first package a and the weight of the second package b. Because of proportionality, �EMBED Equation.3��� and �EMBED Equation.3���. Then �EMBED Equation.3��� and the combined weight of the packages is �EMBED Equation.3���. The shopkeeper claims that this weight is always greater than 2 pounds. Is this true?


The standard way of comparing two numbers is taking the difference and checking whether it is positive or negative. In this case, the difference is


�EMBED Equation.3���


Now, a is positive (it is a weight) and definitely not equal to 1 (the balance is broken). This means that both the numerator and the denominator, and therefore the entire fraction are positive. This means that �EMBED Equation.3��� is always greater than 2, and the shopkeeper is correct in his evaluation. Therefore, the customer should accept the shopkeeper's offer, unless he requires a precisely measured quantity of nuts (e.g. for a cooking recipe or a chemical experiment).
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An alternative approach is to graph the function �EMBED Equation.3���.


The shopkeeper claims that the combined weight of the packages is at least 2 pounds. This means that the minimum of the function must be at least 2 to agree with the shopkeeper's claim. By drawing the horizontal line at 2, we can see that the entire graph is above it. Therefore, the minimum is at least 2, and the shopkeeper is correct. In fact, it appears that the minimum is exactly 2 achieved when both packages weigh 1 pound, i.e. when the scales are balanced. These are, of course, the same conclusions that were reached with symbolic manipulation.
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