MA 16010 Lesson 8: Instantaneous rate of change

Av :
ferage VS. Instantaneous rate of change. Suppose that y= flz) is
& Iunction, consider some x and some change in x, Az = h:
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1. The slope of the secant line is computed as __ ~——% "~ . Its L
4
meaning is the ove veql df V’Q‘LL C]t VLOJ\('J‘,Q, o{ f S,v ~ % b A
(=how fast will f grow from z to x + h on average).
ir L~ oo
2. The slope of the tangent line is computed as “‘:'”0 L . Its
meaning is oo [ gdantcons mle 0{' Ao of { at X

(=how fast f grows at z, or how fast f grows really close to x).

Example by picture: The following is the graph of distance a car traveled
(in m) with respect to time (in s). A radar gun measures the distance at
t = 1, and then t = 3, and estimates the speed. The speed limit is 50 mph

~~ 22.35 m/s. Is the car speeding at any point? Will the radar notice?
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Exercise: Compute the rate of change of the area of a square depending
on the length of its side I, when [ = 3.5 m.
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Exercise: Consider a pendulum on a train. Its position in the horizontal
direction (in m) is described as the function of time (in s) by: A s 3 K
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2(t) = 3 sin(t) + 53t

(a) Describe its velocity v(t) (in the hor. direction) as a function of time.
(b) What is its average speed over the first 10 seconds?
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Exercise: We thy

ow a ball vertically in the air, and as a result, its position
function (

; di on time in S) 1s: 4
In m, depen ng ) Wo w/&ét%) {v"/
s(t) = 9t —t
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(a) What is its velocity function?

et o awir )
(b) At what time does the ball reach its highest pomt-’tind}?a?z ;1;%2?13
(c) At what time does the ball hit the ground, and with w
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Exercise (time permitting): A company’s expected profit P (in thou-
sands of dollars) is estimated to be dependent on the amount a of money
spent of advertisment (in thousands of dollars) as follows:
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(assuming 0<a< 130). (O

(a) What is the rate of chap

ge of the profit if the company spends a = 25
thousands of dollars on

advertising?
(b) What is the rate of chan

ge of the profit if the company spends a = 100
thousands of dollars on advertising?
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