Cow, Goat, Goose, and Grass

Dr. Stan Hartzler      Archer City High School
Let c, gt, and gs be the rate of grass removal of the cow, goat, and goose, and w be the rate of pasture growth, expressed in terms of pasture per day.

(1)
gt + gs = c
Let Tc, Tgt, and Tgs be the times needed for the individual animals to clear the pasture.  Let P be the amount of grass in the pasture at the start. 

Following are time equations:



Tc + Tgt = 45 days  



Tc + Tgs = 60 days



Tgt + Tgs = 90 days = Tc
Following are quantity equations, where rate ( time = quantity produced.
For cow and goat together, 

45(c + gt) = P + 45w

(2)

Substituting from (1),  (2) above becomes 45(gt + gs + gt) = P + 45w






      = 45(2gt + gs) = P + 45w






      = 90gt + 45gs = P + 45w
(3)

For goat and goose,

90(gt + gs) = P + 90w





90gt + 90gs = P + 90w


(4)  

Subtracting (3) from (4) gives 45gs = 45w, and gs = w.  Interpreted, this says that the rate of goose consumption equals the rate of grass growth.

This and the time equations above imply that if the goose is keeping up with the grass growth, the cow can eat a pasture in 60 days and a goat can do it in 90 days.  So 
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 are their respective rates.

Let x be the time needed for the cow and goat to eat P together.  Solve this as you would a standard rate-of-work problem.
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