Section 3.3:Rates Of Change In The Natural And Social Sciences.

Let s(t) be the position function of an object. Its rate of change with respect to time is the velocity:
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Rectilinear motion (motion along a line): A particle representing some ohject is allowed to move

in either direction along a line.
EXAMPLE 1. A particle is moving in a straight line. Its position is given by
s(t) = 4t — 0?4 6t + 2,
where t is measured in seconds and s is measured in meters.

(a) Find the velocity v(t) of the particle at time t.

V) = ') = lax = 184 +6 = ¢(atz3t +1)

(b)Y When is the particle at rest? V=0
;_Q‘ -2 Lt = O
- L\ -
a(x-0-1)=0

(c) When is the particle moving in the positive direction? V() >0

y=\ &) (s, L) U (1, o)

(e) Find the total distance the particle traveled during the first three seconds. (Hint:Calculate each distance

between turns and then add to get the total. )

kel diskanse Hravelled = | (o) - sL%ﬁ)) £ 185 -sM] + 18- 5
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EXAMPLE 2. A ball is thrown vertically upward with a velocity of 80ft/s. Its height after t seconds is
given by
s(t) = 80t — 16¢2.

What is the maximum height reached by the ball?

\/(‘af— 5'(%3:_ 30-372 +
Ball veaches i+s  wox \NEXSH wlren
V=0 (.e. 80732t =0

]
_ 8 _ 5
22, o °

S(%XZ 80'% - 16'@:)1: HOS —Y.25 = 20-(60
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EXAMPLE 3. A spherical balloon 1s being inflated. Find the rate of increase of the volume with respect

to the radius v when r is 1ft. (Recall that the volume of a sphere of radius r is given by V = 277%.)

\/(\f):. H?;‘T\'Y?’

V) = @ 2 = e
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