
1 Cognitive reasoning in the chemical sciences 2.2

1. The following are six proportionality problems.
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2. Cows have nine times the mass of goats and move one-third as fast.

(a) Cows and goats share a fenced-in pasture with a small open gate to the outside. If
the pasture initially consists of 50% cows and 50% goats, initially what percentage
of the animals leaving the pasture are goats? What percentage are cows?

(b) The pasture is now twice as big as before, but the number of cows and goats in the
pasture remains the same. Does the number of cows leaving the pasture change?
If so, by how much? Does the ratio of cows and goats leaving the pasture change?

(c) If the pasture initially consists of 75% cows and 25% goats, initially what per-
centage of the animals leaving the pasture are goats? What percentage are cows?

(d) It’s a hot day. Cows are moving 25% faster but goats are moving 50% faster. If
the pasture initially consists of 75% cows and 25% goats, initially what percentage
of the animals leaving the pasture are goats? What percentage are cows?

(e) There are two equal-sized pastures, both fenced-in. There is a small gate which
connects the two pastures. The first pasture contains only cows, while the second
contains only goats. Initially, there are two times as many cows in the first pasture
as there are goats in the second pasture. If after a short time the first pasture
contains 97% cows and 3% goats, at this instant in time, to three significant
figures, what is the ratio of the total number of animals in the first pasture
compared to the total number of animals in the second pasture?
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