Related Rates 3.0 - Solutions            
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1. An airplane will fly directly over a radar tracking station.
It is flying at a constant altitude of 6 miles and its distance, s, 

from the radar is decreasing at a rate of 400 mph when 

s = 10 miles. What is the [image: image23.png]


velocity of the plane over the ground?   

(1) What are the related rates in this problem? 
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(2) What is the relationship between ‘x’ and ‘s’?  
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Solution:  
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[The chain rule is hard to ‘see’, so study this line: 
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Back to the solution: (Note the 3-4-5 rt triangle to solve for x) Plug in x = 8 and s = 10
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Notice that ds/dt was negative and that the ‘ground speed’ is just 500 mph.

2. A television camera is tracking the lift-off  

of a space shuttle. The shuttle is rising vertically 

according to: y = 50t2 (ft). The camera is 2000ft 

from the launch pad. What is the rate of change 

of the angle of elevation 10 seconds after lift-off?
(1) What are the related rates?  
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(2) What is the relationship between y and 
[image: image8.wmf]q
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Solution:  
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 [By the way, the rate of change of
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 wrt time is ‘angular velocity’. 
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Now when t = 10s, we find y = 50(102) = 5000 and 
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Here we also need to substitute for cosine (using adj/hyp) which is: 
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So plugging in… 
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3. A trough 3ft wide and 10ft long is being 

filled at a rate of 4 cubic feet per minute. The

ends of the trough are isosceles triangles with

altitudes 3ft. How fast is the water level rising

when the depth is 1ft? 

(1) What are the related rates?

     dV/dt (constant) and dh/dt (unknown)
(2) Find the relationship between the variables.

Here we’ll need to use similar triangles since

the base of the triangle, ‘b’, is going to vary 

with ‘h’.
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Also, the volume of a prism, V = BH where this ‘B’ stands for the ‘base area’ of the prism,

and let’s use capital ‘H’ for the height of the prism(here the length of the trough) H = 10ft.
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  or    V = 5h2 

(3) Now take the derivative of both sides of the equation. (It’s easy now!)
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Plug in h = 1ft and dV/dt = 4 ft3/min to get:

     dh/dt = 4/10 or 
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