Math 141 Fall 2017

2.1 Limits, Rates of Change, and Tangent Lines

Average Rate of Change: The AROC of f(z) on [a,b] is
f(b) - f(a)
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Example 2.1.1. An iPhone is thrown in the air from ground level with an initial velocity of 60 L, Its

height at time £ is h(t) = 60t — 4.9t?>m. Compute the sﬁﬂels average velocity over the time interval [1, 3].
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Note 2.1.1. If p(t) is a position function, then if s < ¢

p(t) — p(s)
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Note 2.1.2. Slope of tangent line (at x1) is what the AROC over [z, z1] and [z1,zo] “go towards” as xg
“goes towards” z1. We call the slope of the tangent line the instantaneous rate of change (IROC).
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Example 2.1.2. Graph of f(z) = 23 — 622+ 8z +1
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(a) Using the graph, what is the AROC of f(z) over [0,2]?
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(b) Where is the IROC equal to 07
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(c) Estimate the IROC of f(z) at z = 2.
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Example 2.1.3. Let f(z) = 2° — 2z. aff,ou(,\ -4
(a) What is the AROC of f(z) on [0,1]?
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(b) What is the AROC of f(z) on [1,1.5]7
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(c) Estimate the IROC of f(z) at z = 1.
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