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Calculus Honors | Unit 3: Derivative Applications

Lesson 3.5 - Worked solutions

Show the method, check hypotheses, and justify your conclusion.

1. Use the tangent at 4 to estimate 1/ 4.2 . Is it above or below the actual value?

Solution. The model is L(x) =2+ (x —4)/4, giving 2.05. The function is concave down on the interval,

so this is an overestimate.
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The tangent at x = 4 lies above the concave-down curve and predicts 2.05 at x = 4.2.
2. Evaluate 1imM. State the initial form.
x—0 X

Solution. The form is 0/0. L’Hopital gives the derivative quotient 1/(1 + x), whose limit is 1.

2
3. Can L’Hopital’s Rule evaluate limxT"'ll by replacing numerator and denominator with derivatives?
x—1 X

Solution. No: the initial quotient is 2/2, not an indeterminate form. Direct substitution gives 1. The

derivative quotient would give 2, showing why the hypotheses matter.
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