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MAC 2311 - Fall’16: Worksheet Oct. 18 - Related Rates

1) (Lysis of a bacterium): a spherical bacterium has its cell wall perforated.
As a result, water flows into the bacterium at 100 cubic micrometers per
second.

a) What is the rate of change of the radius at the instant that the radius
is 30 micrometers?

b) What is the rate of change of the surface area at the instant that the
radius is 30 micrometers?

2) Suppose that a cylindrical tank is being filled with water at a rate of 100
cm3/hr. If the tank has a radius of 50 cm, how is the height of water in the
tank changing when the tank is 100 cm full?

3) A ten foot ladder is leaning against a wall when it starts to slip. Suppose
the base of the ladder is moving away from the wall at a rate of 3 feet per
second. What is the rate at which the top of the ladder is descending when
the top is five feet above the ground?
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4) A boat is pulled towards a dock by a rope that runs through a ring on
the dock mounted 6 ft above the bow of the boat. The rope is drawn in at
a rate of 2 ft/sec.

a) How fast is the boat approaching the dock when 10 ft of rope is still
out?

b) At what rate is the angle between the rope and the vertical changing
at that time?

5) A telescope on the ground is tracking a rocket which is rising vertically
from a launchpad. The telescope is 5 kilometers from the launchpad and
denote by θ the angle with respect to which the telescope observes the rocket
above the ground. Suppose that at the moment when the rocket is 10km
above the ground, the angle θ is increasing at a rate of one degree per second.
What is the vertical speed of the rocket at that moment?

6) (Ships passing in the night:) the Carnivore Princess is sailing East out
of Miami at a speed at 30 km/hr, while the Royal Flounder is sailing North
towards Miami at speed 25 km/hr. At some instant, the Princess is 30 km
East of Miami, while the Flounder is 40 km South of Miami. At that instant,
are the ships getting closer or getting farther apart? At what rate?
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