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Section 3.7: Rates of Change in the Natural and Social Sciences

Example: An object is moving in a straight line. Its position is given by

s(t) = 4t% —9t2 + 6t + 2, where ¢ is measured in seconds and s is measured in meters.

A) Find the velocity of the object at time .

V= a'ty = 1245 = 184 +6

B) When is the object at rest?
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D) Find the total distance the object traveled during the first three seconds. 2( g) = y7
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Example: The height in meters of a rocket launched vertically upward from a point )j
2m above the ground is h = 2 + 24.5t — 4.9t? after t seconds.

A) Find the position and velocity after 4 seconds.

vz b= 245 9tk hid) = 2 +24.5(y) -4.5(\*> 2/.6m

-

V(4 = 24.5- &)= —14.7m/g,,

B) When does‘ t})le rocket reach its maximum height? What is the maximum height?
vit)<o

248 -44¢ =0 h[z,f) = 32,628
t = ﬂ{ se. = 2.5,
4¢

C) When does the rocket hit the ground.?
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D) What is the velocity and the speed when the rocket hits the ground?

V[So503) = - 25 24 /e

S/eOp( = ) V/&’.Mo&)/ = 25 2% afsec.
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Example: A stone is dropped into a still pond creating a ripple that travels outward
at a speed of 40 em/sec. Find the rate at which the area within the circle is increasing

after 3 seconds.
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Aty = /Lootrez'

n' = 320074

A'(3) = 32007 (3) = 961 ""l/sa..
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Example: The tides at a particular location can be modeled by the formula
D(t) = 7+ 5¢os[0.503(t — 6.5)] where ¢ is the time in hours after midnight on the 1z
day of the start of the model. a U R m‘kd'
. : . . s 2z
A) What time was the first high tide after the start of the model? Low tide? 4
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B) What is the rate of change of the tide at 9AM? at 2PM?

D&y = 2+ S’Las[ .5’03({——41553

D= —sen (623 (¢ -¢5Y) » (53)
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0//4) = =2.393m/ k-
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Ch-3-7 Page 4



