
MA 123—Elementary Calculus
Related Rates— 7/17/15

Guidelines for approaching Related Rates Problems:

• Identify the variables in the problem. Note that these variables are often dependent on time
(functions of time), so time t is an understood variable. It is often helpful to draw and label a
picture describing the situation to identify all variables.

• Write down the derivatives you are given in the problem. (i.e. The rates of change you are given
in the problem)

• Write down the derivative (rate of change) you are asked to find.

• Find a relationship between the quantities whose derivatives are given and the quantity whose
derivative must be found. That is, find some sort of equation connecting these quantities. This
will usual be clear from the picture you drew.

• Differentiate the formula above.

• Substitute in particular values specified by the problem.

Example Problems

(1) (Lecture Notes Example 10) Boyle’s Law states that when a sample gas is compressed at a constant
temperature, the pressure P and volume V satisfy the equation PV = c, where c is a constant.
Suppose that at a certain instance the volume is 600 cm3, the pressure is 150 kPa and the pressure
is increasing at a rate of 20 kPa/min. At what rate is the volume decreasing at this instant?

(2) (Lecture Notes Example 12) Two trains leave a station at the same time. One travels north on a
track at 30 miles per hour. The second travels east on a track at 46 miles per hour. How fast are
they traveling apart from one another?

(3) Two trains leave stations 300 miles apart on parallel tracks at the same time traveling toward one
another. Train A travels east at a rate of 30 miles per hour. Train B travels west at 45 miles per
hour. How fast is the distance between the trains decreasing after 2 hours?

(4) (Lecture Notes Example 14) A ladder 10 feet long rests against a vertical wall. If the bottom of
the slides away from the wall at a rate of 1 foot/sec, how fast is the top of the ladder sliding down
the wall when the bottom of the ladder is 6 feet from the wall?

(5) (Lecture Notes Example 15) A cylindrical water tank with its circular base parallel to the ground
is being filled at a rate of 4 cubic feet per minute. The radius of the tank is 2 feet. How fast is
the level level of the water in the tank rising when the tank is half full?

(6) (Lecture Notes Example 17) It is estimated that the annual advertising revenue received by a
certain newspaper will be

R(x) =
x2

2
+ 3x + 160

in thousands of dollars when its circulation is x thousand. The circulation of the paper is currently
10,000 and is increasing at a rate of 2,000 papers per year. At what rate will the annual advertising
revenue be increasing with respect to time 2 years from now?


