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10.1 Limits and Motion: The Tansent Problem
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Example

An airplane travels 1500 miles in 3 hours and 45 minutes. What is the average velocity
of the plane over the entire 3.75-hour time interval?
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Example

In a time of t seconds, a particle moves a distance of s meters from its starting point where

P 3t2 -
\ L
a) Find the average velocity between t = landt=1+hif:
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b) Use your answers to part a to estimate the instantaneous Velocity of the particle at time t =
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)}(\g Find f(=1) if f(x) = 3x% + 2, \ R 7 ™
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(a) Find f'(x) if f(x) = V/x.
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Example

® Find the derivative algebraically for the following:

Fflx) =2x* -3
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Example

Sketch the graph for the following functions and use these to sketch the graph of f”(x).
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10.2 Limits and Motion: The Area Problem

Recall: Distance = Rate X Time
Example

An automobile traveled at a constant rate of 39 mph for 2 hours and 30 minutes. How far does

% '\, U the automobile travel?

Example

An automobile travels at an average rate of 54 miles per hour for 3 hours and 30 minutes.
How far does the automabile travel?

Example L

Q&\\\ se the five rectangles in the figure to estimate the area of the region below the curve

Fx) =x*+1 forxlnthe interval [0, 5].
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Example

O\r) Use the six rectan
graph of f(x)=x" overthe interval [2, 5].‘ .
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Definite Integral
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Letf be a tunction on [a.h] and let Zf{'xi']m- be

i=l

detined as above. The definite integral of f over [a.b].
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provided the limit exists.
If the limit exists. we sav / 1s infegrable on [¢_5].
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10.3 More on Limits

Recall: Definition of Limit at a .\fh‘e\ YKz !
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— 1 #  Find each of the following limits:
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Example

Find lim f(x) and prove that fis discontinyous at x = 2.
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Example

Find lim 5
x—=-5(x+3)




10.4 Numerical Derivatives and Integrals w % 3

Examples
Find the derivatives of QK \ Mo
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An automobile is driven at a variable rate along 2 test track for 4 hours so that its velocity
atany time 7 (0 <7 <4) is given by v(1)=20+5 cos 3¢ miles per hour. How far does the
automobile travel during the 4-hour test?
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10.4 Numerical Derivatives and Integsrals

Examples
Find the derivatives of

a) 5x°2 +3x +2 b) 0.1x/2 + 2 x0.1x* + 2x"* c) ¥x
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