Suppose that a right triangle has a hypotenuse of length hg, vertical side of length
1, and horizontal side of length xy. We would like to understand the behavior of the
hypotenuse h as we change the length of the horizontal side to a different value x. The
Pythagorean Theorem implies that as a function of z,

h(z) = V14 22

The linear approximation to this function about the value x = x is

h(x) = h(zg) + h'(x0) - (x — x0)
=14+ 22+ (1+22) V2 2 (- xp),
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W (x) = 51+ 2?)7V2 2,
Therefore if x = xo + Az, then

since

Ah = h — hyg
=142+ (1+22) V2 ay (2—z9) — /1 + 22
= (142222 Az = % A,
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This can be rewritten in terms of percentage changes for both h and z as
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where «q is the angle formed between the hypotenuse and horizontal leg in the initial
triangle.
Finally, if oy = 7/6 and z increases by 2%, then
Ah 3
— =—--.02=.015
ho 4 ’

so h increases by 1.5%.



