Related Rates 2.0            



          p.1
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1. A ladder 25ft long leans against a wall as shown at the right.

The bottom of the ladder is pulled away at a rate of 3ft/s along  

the ground. How fast is the top of ladder dropping when the 

bottom of the ladder is 15ft from the wall? What is dy/dt? 

(1) What are the related rates in this problem? 

________________________________

(2) What is the relationship between ‘x’ and ‘y’?  ___________

(3) With respect to what variable do we take the derivatives?  _____

Solution:  ______________

[The chain rule is hard to ‘see’, so study this line:  
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x and y are functions of time though we don’t know exactly what functions they are!]

Back to the solution: Plug in x = 15 and y = 20 (note the 3-4-5 rt triangle) and dx/dt = 3ft/s
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How ‘fast’ the top of the ladder is dropping sounds like ‘speed’ so just 
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2. Water is flowing into a conical tank at a rate of 2 m3/min.
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The tank has an altitude of 16m and a radius of 4m. What is 

the rate of change of the water level when the water is 5m deep?
(1) What are the related rates?  

_______________________________________
(2) What is the relationship between V, r, and h?  __________
[We need to ‘get rid’ of the variable ‘r’ to get just ‘V’ and ‘h’.]

Draw a line down the middle to see the similar triangles.

Then we get the proportion:
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Now substitute back into 
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 whew!

(3) NOW with respect to what variable do we take the derivatives?  ____ 

Solution:  
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3. A 6ft tall man walks away from a street light which is 15ft high. 

If the man walks at 6mph, 

(a) how fast is his shadow ‘s’ growing?

(b) how fast is the tip of his shadow moving?  

(1) What are the related rates? 

(a) 
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(2) Find the relationship between ‘x’(man’s distance from post) and ‘s’(shadow length). 

[Note the similar triangles] 
[image: image13.wmf], cross-multiply to get: 156696 or _____
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 (3) Now take the derivative of both sides of the equation with respect to time.

Solution: _________

(a) Plug in dx/dt = _____ mph to get: 
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(b) In part (b), we have to realize that the growth of the shadow ‘s’ is different from the speed at which the tip of the shadow is moving. 
We want:   
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Ladder Problem 2.0a 
1. A ladder 25ft long leans against a wall. The bottom of the ladder is pulled away at a rate of 3ft/s along the ground. How fast is the top of ladder dropping when the bottom of the ladder is 15ft from the wall? What is dy/dt? 

(1) What are the related rates in this problem? 

________________________________

(2) What is the relationship between ‘x’ and ‘y’?  ________________________________

(3) With respect to what variable do we take the derivatives?  _____

Solution:  ______________

[The chain rule is hard to ‘see’, so study this line:  
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x and y are functions of time though we don’t know exactly what functions they are!]

Back to the solution: Plug in x = 15 and y = 20 (note the 3-4-5 rt triangle) and dx/dt = 3ft/s
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How ‘fast’ the top of the ladder is dropping sounds like ‘speed’ so just 
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Conical Tank Problem 2.0b

2. Water is flowing into a conical tank at a rate of 2 m3/min. The tank has an altitude of 16m and a radius of 4m. How fast is the water level changing when the water is 5m deep?

(1) What are the related rates?  

_______________________________________

(2) What is the relationship between V, r, and h?  __________

[We need to ‘get rid’ of the variable ‘r’ to get just ‘V’ and ‘h’.]

Draw a line down the middle to see the similar triangles.

Then we get the proportion:
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Now substitute back into 
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(3) NOW with respect to what variable do we take the derivatives?  ____ 

Solution:  
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Now plug in h=5m and 
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 and solve for dh/dt.
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Street Light Problem 2.0c

3. A 6ft tall man walks away from a street light which is 15ft high. If the man walks at 6mph, 

(a) how fast is his shadow ‘s’ growing?

(b) how fast is the tip of his shadow moving?  

(1) What are the related rates? 

(a) 
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(2) Find the relationship between ‘x’(man’s distance from post) and ‘s’(shadow length). 

[Note the similar triangles]
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 (3) Now take the derivative of both sides of the equation with respect to time.

Solution: _________

(a) Plug in dx/dt = _____ mph to get: 
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(b) In part (b), we have to realize that the growth of the shadow ‘s’ is different from the speed at which the tip of the shadow is moving. 

We want:   
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