Related Rates 1.0 

1. Suppose a circular ripple is spreading out over a pond, and that at the moment r = 5m, this radius is increasing at a rate of ½ m/sec. How fast is the disturbed area increasing at that same instant?

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

(2) What is the relationship between ‘r’ and ‘A’?  ___________
(3) With respect to what variable do we take the derivatives? ______
Solution: _________  
[image: image1.wmf](Did you use the chain rule?)


[If you’re having trouble with this, study this line: 
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Now plug in r = ___m and dr/dt = ____m/sec
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 The instantaneous rate of change of area w.r.t. time.

2. A point moves on the curve: 6y = x2, 
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 The x-coordinate changes at a rate of 2m/s. How fast is the y-coordinate changing when y = 2?

(1) What are the related rates?  ____________________________
(2) What is the relationship between ‘x’ and ‘y’?  ______________ 

(3) With respect to what variable do we take the derivatives? ________
Solution: ___________ (Notice the chain rule when taking the derivative of x2 w.r.t. ‘t’.)

[Note: We’re not taking the derivative of both sides w.r.t. ‘x’.]


Now plug in y = 2 and (solve for x: 
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[Actually, there is no place to plug in y =2 this time, so just plug in for ‘x’.]
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3. Water flows into a cylindrical tank with the base radius equal to 10ft. 

(a) How is the height increasing when the inflow is 10 ft3/sec?

(b) What should be the inflow rate to cause a rise in the water level of 2 inches/sec (
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(1) What are the related rates? (a) _____________________________




        (b) _____________________________
(2) What is the relationship between ‘h’ and ‘V’(volume)? ___________ (use r = 10ft)
(3) Now take the derivative of both sides of the equation with respect to time.

Solution:
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  (a) Plug in dV/dt = 10ft3/s to get: 
[image: image10.wmf]___________

ft

dh

s

dt

==





             (b) Plug in dh/dt = 1/6 ft/s to get: 
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Related Rates 1.0 Solutions
1. Suppose a circular ripple is spreading out over a pond, and that at the moment r = 5m, this radius is increasing at a rate of ½ m/sec. How fast is the disturbed area increasing at that same instant?

(1) What are the related rates in this problem? 
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(2) What is the relationship between ‘r’ and ‘A’?  
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(3) With respect to what variable do we take the derivatives?   w.r.t. ‘t’ (time)

Solution: 
[image: image14.wmf]2(Did you use the chain rule?)
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[If you’re having trouble with this, study this line: 
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Now plug in r = 5m and dr/dt = ½ m/sec
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 The instantaneous rate of change of area w.r.t. time.

2. A point moves on the curve: 6y = x2, 
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 The x-coordinate changes at a rate of 2m/s. How fast is the y-coordinate changing when y = 2?

(1) What are the related rates?  
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(2) What is the relationship between ‘x’ and ‘y’?  6y = x2 

(3) With respect to what variable do we take the derivatives? ‘t’ (time)

Solution: 
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 (Notice the chain rule when taking the derivative of x2 w.r.t. ‘t’.)

[Notice we’re not taking the derivative of both sides w.r.t. ‘x’.]


Now plug in y = 2 and (solve for x: 
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[Actually, there is no place to plug in y =2 this time, so just plug in for ‘x’.]
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3. Water flows into a cylindrical tank with the base radius equal to 10ft. 

(a) How is the height increasing when the inflow is 10 ft3/sec?

(b) What should be the inflow rate to cause a rise in the water level of 2 inches/sec (
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(1) What are the related rates? (a) 
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        (b) 
[image: image26.wmf]1

6

 and ?(unknown)

ft

dhdV

s

dtdt

==


(2) What is the relationship between ‘h’ and ‘V’(volume)?  
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  (r = 10ft)

(3) Now take the derivative of both sides of the equation with respect to time.

Solution: 
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  (a) Plug in dV/dt = 10ft3/s to get: 
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        (b) Plug in dh/dt = 1/6 ft/s to get: 
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Circular Ripple Problem 1.0a 

1. Suppose a circular ripple is spreading out over a pond, and that at the moment r = 5m, this radius is increasing at a rate of ½ m/sec. How fast is the disturbed area increasing at that same instant?

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

(2) Find the relationship between ‘r’ and ‘A’  ______________________________
(3) With respect to what variable do we take the derivatives? ______

Solution: _________  
[image: image31.wmf](Did you use the chain rule?)


[If you’re having trouble with this, study this line: 
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Plug in r = ___m and dr/dt = ____m/sec
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The instantaneous rate of change of area with respect to time.
Moving Along a Curve 1.0b
2. A point moves on the curve: 6y = x2, 
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 The x-coordinate changes at a rate of 2m/s. How fast is the y-coordinate changing when y = 2?

(1) What are the related rates?  ____________________________

(2) Find the relationship between ‘x’ and ‘y’.  ____________________________ 

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

Solution: ______________ (Notice the chain rule when taking the derivative of x2 wrt ‘t’.)

[Note: We’re not taking the derivative of both sides w.r.t. ‘x’.]


Now plug in y = 2 and x = ____  

(solving for x: 
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[Actually, there is no place to plug in y =2 this time, so just plug in for ‘x’.]
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Cylindrical Tank Problem 1.0c
3. Water flows into a cylindrical tank with the base radius equal to 10ft. 

(a) How is height increasing when inflow is 10 ft3/sec?

(b) What should be the inflow rate to cause a rise in the water level of 2 inches/sec (
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(1) What are the related rates? 
(a) _____________________________

(b) _____________________________

(2) What is the relationship between ‘h’ and ‘V’(volume)? ________________ (use r = 10ft)

(3) Now take the derivative of both sides of the equation with respect to time.

Solution:
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(a) Plug in dV/dt = 10ft3/s to get:  
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(b) Plug in dh/dt = 1/6 ft/s to get:   
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