4.0 Rates.2019

Rates of Change

1. A spherical balloon is being inflated. The volume is changing with respect to the balloon’s radius.
Find the rate of change of the balloon’s volume when its radius is 15cm.

2. The population of a bacteria culture after t hours is given by n(2)=500+200t-12£ where ¢ is time in

hours.
a) Find the rate of growth after 5 hours. . Do
b) Is the population increasing or decreasing? ?0‘:’( . L’P— R LN
¢) What is the maximum population of this culture? e - At
c. o
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2. The population of a bacteria culture after t hours is given by n(t)=500+200t-12¢ where ¢ is time in

hours.

a) Find the rate of growth after 5 hours.

b) Is the population increasing or decreasing?

c) What is the maximum population of this culture?
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3. A circular ring is heated so that it expands. If the rate of increase of the radius is 0.01f cm/s, d
determine the rate at which the circumference is increasing. d’

O-O-()

4. This same disk is now cooling. During the cooling process, the radius is found to be decreasing at a
rate of 0.02 cm/s. At what rate is the area of the disk changing when the radius of the disk is 100 cm.
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5. If the radius of a circle is increasing at the rate of 7 cm/s, how fast is its area increasing when the
radius is 20 cm?
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6. An object is moving clockwise around the circle

X“+y
the y- coordinate is decreasing at the rate of 3 units per

100. As it passes through the point (6,8)
changing at that point.

cond. At what rate is its x — coordinate
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7. Water is being poured into an aquarium that is 60 cm long, 30cm wide and 40 cm deep. Determine a
relationship between the rate at which water is being poured and the rate at which the depth is
increasing. (NOTE: You can substitute the appropriate constants before you differentiate)

60 cm
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8. A conical paper cup 8 cm across the topand 12¢m deep is full of water. Water begins to leak out of
the bottom at the rate of 2 cm’/min. How fast is the level of water dropping when the water is 3 cm
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4
9. The area of an equilateral triangle is increasing at a rate of 14 ci”mif. Find the rate the o th of
ach side is increasing when the area is 400+/3 cm®
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10. A straight level road crosses a railroad track at a right angle. A car is on the road 1 km from the
crossing, traveling at 80km/h toward the crossing. At the same time, a train, 1.2 km from the
crossing, is traveling 95 km/h toward the crossing. At what rate is the distance between the car and
the train changing at that instant?
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11. A 10m ladder is leaning against a wall. It begins to slide down all. How fast is the bottom of
the ladder sliding away from the base of the wall whem the g of the la es 6m up the wall

and is falling at a rate of 2m/s?
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12. Two cars leave the city at the same time form the same location. One travels east at 100km/h and
the other travels south at 110km/h. How fast are they separating after 1.5 h?
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13. A boat is cruising parallel to the shore and is 4km from the shoreline. A radar tracking device,
situated in a lighthouse on the shore, calculates the distance between them to be decreasing at a rate
of 15 km/h, when they are 10 km apart. What is the velocity of the boat?
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14. A jogger, 2m tall, passes a streetlight 6m high, at a rate of 1.25 m/s. At what rate is the shadow of
the jogger increasing in length? At what rate is the tip of the shadow moving?
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15. A spotlight on the ground shines on a wall 10 m away. A man 2 m tall walks from the spotlight
toward the wall at a speed of 1.2m/s. How fast is his shadow on the wall decreasing when he is 3 m
from the wall?
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17. Sand isBemg dumped from a conveyor belt at a rate of 1.2 m*/min
and forms a pile in the shape of a cone whose base diameter and
height are always equal, How fast is the height of the pile growing
when the pile is 3 m high?
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