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Section 2.7
Derivatives and Rates of Change— Part |

The problem of finding the tangent line to a curve and the problem of finding the velocity of an object both involve
finding the same type of limit, aswe saw in 2.1. This specia type of limit is caled a derivative and we will see that
it can be interpreted as a rate of change in any of the natural or social sciences or engineering.

Tangents

How diid you define the tangent to the graph y = f (X) at the point P(a, f(a))?
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Definition1  Thetangent line tothe curve y = f () at the point P(a, f(a)) is the line through P with slope

it (- f(a) . f(axh)- f (a)
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Definition2 ~ We say that the curve y = f (x) hasavertical tangent at (a, f(a)) if and only if the Sope of
the tangent at that point is ¥ or -¥ .

Exercisel Find the equation of the tangent line to the parabola y = x* a the point P(2,4).
Exercise2 Find the equation of the tangent lineto y = % at the point (1,1).
X
Exercise3 a) Find the dope of the curve y = 1 at any point X =a?! 0. What isthe dope at the point
X
x=-17

b) Where does the slope equd - % ?

¢) What happens to the tangent to the curve at the point g%, 1gas a changes?
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Exercise4 Theequation f (t)=16t’gives the distance (in ft) of arock falling freely during the first
t seconds.

a) Find the average speed of the rock between t =1 and t = 3seconds.
b) Find the instantaneous velocity at exactly 1 second.

Exercise5 Let f(x) =X;i. Find the Slope of thetangent at x=0.
X+
Exercise6 Let f (x) =x* +4x- 1. At what points does the graph have a horizonta tangent?
Exercise7 Find an equation of the line having Slope % that istangent to f (x) =+/x.
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Exercise8 Doesthe graph of f (x) =i X have a tangent at the origin?
fo, x=0

Exercise9 Does the graph of y = x3 have avertical tangent at the origin?

1Q x<0

Exercise 10 Doesthegraph of f (x) =
graph of f (x) I w0

have avertical tangent at (0,1) ?

Answers 1) y = 4x- 4 2) y=-%x+g;3)a) Loy gﬁléand gez %9 4) 64 ft/sec; 32 ft/sec; 5) 2:
a

o 1%

6)(-2,-5);7) y=%x+1; 8) yes, horizontal; 9) yes; 10) no.



Solutions






