This is an excerpt from Chapter 4 of “Calculus, Early Transcendentals” by James Stewart. 

EXAMPLE 3  Find the point on the parabola 
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Figure 1. Figure 4.45
Solution  The distance between the point 
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 and the point 
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(see Figure 4.45). But if 
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 lies on the parabola, then 
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, so the expression for 
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 becomes 
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(Alternatively, we could have substituted 
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 to get 
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 in terms of 
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 alone.) Instead of minimizing 
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, we minimize its square: 
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(You should convince yourself that the minimum of 
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 occurs at the same point as the minimum of 
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, but 
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 is easier to work with.) Differentiating, we obtain 
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so 
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. Observe that 
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, so by the First Derivative Test for Absolute Extrema (4.30), the absolute minimum occurs when 
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. (Or we could simply say that because of the geometric nature of the problem, it is obvious that there is a closest point but not a farthest point.) The corresponding value of 
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 is 
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. Thus the point on 
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