5.

MA 181 Some Problems Involving Related Rates
Section 4.1

Steps to follow:

Read the problem carefully. Related rates problems can be recognized because the rate of
change of one or more quantities with respect to time is given and the rate of change with respect
to time of another quantity is required.

Use this reading to get familiar with the general situation (the “character™) of the problem.
e What is the physical process involved?

e Isageometric figure mentioned?

e What are the features of the process and/or figure?

You will often have to read the problem more than once to understand what is happening in the
problem.

Draw a diagram if possible. It is very important to interpret correctly which parts of the figure
are changing with respect to time and which parts fixed throughout. Basically there will be two
(or more) varying quantities. No numerical values should be assigned to any quantity varying
with respect to time until after the derivative is taken. (See Step 5.)

e For any quantity which is not changing, label it in your diagram with a constant.

e For any quantity which is changing, label it in your diagram with a variable.

e ldentify which rates you are given and which rates you are trying to find.

Find an equation linking the varying quantities. Sometimes, you will have to use substitution
to eliminate one of the variables in the equation by using a fixed relationship between these
variables. Often, the relationships will involve right triangles, rectangles, circles, cones or
spheres.

Use implicit differentiation to differentiate each side of the equation with respect to time. You
will need to use the Chain Rule when doing this.

Insert specific information into the resulting equation and solve for the unknown rate.

Problems:

1.

An observer is tracking a small plane flying at an altitude of 5000 ft. The plane flies directly over
the observer on a horizontal path at the fixed rate of 1000 ft/min. Find the rate of change of the
distance from the plane to the observer when the plane has flown 12,000 feet after passing
directly over the observer.



2.

A ladder which is 10 feet long leans against a vertical wall. At a particular instant, the top of the
ladder is 6 feet high and is sliding down the wall at a rate of 4 ft/s. How fast is the foot of the
ladder moving away from base of the wall at this instant?

A spherical balloon is inflated so that its radius is increasing at a constant rate of 2 cm/s. At
what rate is air being blown into the balloon when its radius is 5 cm?

A water tank is in the shape of a cone (with the pointed side down) which has a height of 10 feet
and a radius of 5 feet. Water runs into the tank at a constant rate of 2 cubic feet per minute.
How fast is the water level rising when the height of the water is 4 feet?

(p. 261/30) A kite 100 ft above the ground moves horizontally at a speed of 8 ft/s. At what rate
is the angle between the string and the horizontal decreasing when 200 ft of string have been let
out?



