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Related Rates
Ships moving along perpendiculars
Recall the situation of two ships leaving a port sailing along perpendicular paths: ship A is sailing west and ship B is sailing south. At some precise moment, we ask each ship to report their distance to the port and their current speed. We are interested in the rate of change of the distance between them at that instant.
Describe how to model this situation, mentioning explicitly all the relevant variables and their roles.
	


In this model, the rate of change of the distance between the two ships at that precise moment is denoted by:
	


The relationship that binds together these variables is
	


What does the sign of [image: image1.png]


 tell us?
	


Solving a related rate problem
Recall the word problem mentioned in the previous worksheet:
Two boats leave a port at the same time, one traveling west and the other traveling south. At the moment where the first one is 15 kilometres away from the port with a speed of 20 kilometres per hour, the other boat is 20 kilometres away and has a speed of 30 kilometres per hour. At what rate is the distance between the two boats changing (at that moment)?
How can we solve this problem?
	


Now that we have a good strategy, let’s solve the problem!
	


Our approach so far...
Solving related rates problems requires us to do the following actions.
· Make sense of the situation at hand
· Remember a model that you know applies here OR make sense of the model given
· identify all the variables at play and their role (functions, constants, actual variable (usually time))
· find the relationship(s) linking the variables of interest
· write these relationships as an equation making explicit which variables are functions or constants
· take the derivative on both sides of the equation(s)
· solve for the desired rate of change
· compute the desired rate of change by substituting all the known values and computing the missing values if necessary
· answer the problem by making the correct interpretation of your computations
Your notes:
	


A price/demand model
Suppose we have a model describing the relationship between the price of a shirt and its demand. Let us denote by q the number of shirts demanded that we sell for a price of p dollars per unit and assume we have the following model
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If the shirt is selling at $25 at the moment and is increasing at a rate of $0.20 per month, what will the model predict about the rate of change of demand?
	


