Related Rates – page 565-570

Related rates problems require us to find the rate of change of one value, given the rate of change of a related value.  For instance, if a stone is thrown into the water, and we are given the rate of change of the radius of the ripple with respect to time, then we might be asked, from that, to find the rate of change of the area of the circle with respect to time.

How?

1) Draw a diagram

2) Assign a variable to each quantity in the problem that is a function of the independent variable.  (Since the independent variable is usually time, we’ll just assume that for the remainder of this discussion)

3) List the information given and the rate of change that we are trying to find.

4) Develop an equation that associates the variable with one another.  Sometimes we are not directly given a rate of change that we consider necessary, but in these cases we will be given this information indirectly.

5) Differentiate using the chain rule.

6) Substitute in given information and solve for the required rate of change.

Example 1, page 565:  When  a raindrop falls into a small puddle, it creates a circular ripple that spreads out from the point where the raindrop hit.  The radius of the circle grows at a rate of 3 cm/s.  

a) determine the rate of increase of the circumference of the circle with respect to time

b) determine the rate of increase of the area of the circle when its area is 
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Example 2, page 566:  Natalie and Shannon start from point A and drive along perpendicular roads AB and AC respectively.  Natalie drives at a speed of 45 km/h, and Shannon travels at a speed of 40 km/h.  If Shannon begins 1 hour before Natalie, at what rate are their cars separating 3 hours after Shannon leaves?
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Example 3, page 567:  Water is pouring into an inverted right circular cone at a rate of 
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.  The height and the diameter of the base of the cone are both 10 m.  How fast is the water level rising when the depth of the water is 8m?
Example 4, page 568:  A student who is 1.6 m tall walks directly away from a lamppost at a rate of 1.2 m/s.  A light is situated 8 m above the ground on the lamppost.  Show that the student’s shadow is lengthening at a rate of 0.3 m/s when she is 20 m from the base of the lamppost.
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