The Tangent and Velocity Problems

Section 2.1



Tangent Lines

What do we mean by the tangent line to a curve at a point P?
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e L should pass through P.

e As you walk along the curve, the direction of L should match the
direction you face as you pass through P.
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Slope of the Tangent Line

A secant PQ is a line segment joining P to a nearby point Q on the
curve.
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As Q —> P the slope MpQ approaches the slope m of the tangent

line.

m = Aim m
G-P TR
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Example

The point P = (2, 5) lies on y = 2% +1.

(a) Find the slope of the secant PQ for x-values approaching 2.
(b) Then predict the slope of the tangent line at P.

(c) Write an equation for the tangent line at P.

(a) X MpQ X Mpy
1.9 3.9000 2.1 4.1000
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Instantaneous Velocity

If s(t) is the position at time t of an object moving in a straight line,
how can we define the (instantaneous) velocity at time a?

we know: average velocity = displacement / elapsed time
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Slope - Velocity Connection
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slope of secant = average velocity
P beTween Times a and a+A

slope of tangent = instantaneous velocity
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Slope Formula

The slope of the tangent line to y = flx) when x =a is

fla+h)- f(a)
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Next — we need to learn about limits.
1hen How To caleulale I%G'bﬂ' ¢ Velogitres
— These ane 24.'s of derivalives.
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