Entry #: _____

Lesson 4.2: Related Rates
Recall, that when a quantity 𝑦 depends upon time 𝑡, for example if 𝑦 = 𝑓(𝑡), then _________
represents the instantaneous rate of change of 𝑦 with respect to 𝑡 (time).
If _________ or more quantities which depend on 𝑡 are related by an equation, then an
expression relating their rates of change with respect to time (called related rates) can be
obtained by using the Chain Rule to differentiate both sides of the equation with respect to 𝑡.
The general idea is to compute the rate of change of one ________________ in terms of the
rate of change of another quantity.
Strategy for Solving Related Rates Problems

Examples:
1. A pair of opposite sides of a rectangle are becoming longer at the rate of 2 𝑖𝑛/𝑠, while
the remaining two sides are decreasing in length such that the figure remains a
rectangle with area 50 𝑖𝑛 2. Find the rate of change of the perimeter when the
lengthening sides are 5 𝑖𝑛.

2. Air is being pumped into a spherical balloon so that its volume increases at a rate of
100 𝑐𝑚3 /𝑠. How fast is the radius of the balloon increasing when the diameter is
50 𝑐𝑚.

3. A ladder 10 𝑓𝑒𝑒𝑡 long rests against a vertical wall. If the bottom of the ladder slides
away from the wall at a rate of 1 𝑓𝑡/𝑠, how fast is the tip of the ladder sliding down the
wall when the bottom of the ladder is 6 𝑓𝑒𝑒𝑡 from the wall.

4. A water tank has the shape of an inverted circular cone with base radius 2 𝑚 and height
4 𝑚. If water is being pumped into the tank at a rate of 2 𝑚3 /𝑚𝑖𝑛, find the rate at
which the water level is rising when the water is 3 𝑚 deep.

5. Car A is traveling due West at 50 𝑚𝑖/ℎ and car B is traveling due North at 60 𝑚𝑖/ℎ.
Both are headed for the intersection of the two roads. At what rate are the cars
approaching each other when car A is 0.3 𝑚𝑖 and car B is 0.4 𝑚𝑖 from the intersection?

6. A man walks along a straight path at a speed of 4 𝑓𝑡/𝑠. A searchlight is located on the
ground 20 𝑓𝑡 from the path and rotates to keep its focus on the man. At what rate is
the searchlight rotating when the man is 15 𝑓𝑡 from the point on the path closest to the
searchlight?

