
Problem Set 5 Hints

For every problem in this set, we have at least two ways to solve it: one without using
algebra and one with algebra.

Problems 1 There is a typographic error of County D’s data:

County D: 20 days away from the center, has 12200 households.

It seems that the problems in this chapter are often not clearly stated. I had to add a
few words, sometimes, sentences to make them clearer. For example, in the first problem,
the original text asks us to find the distribution of tax millet according to the number of
households and the distance from the tax collecting center. From the given solutions, it is
quite clear the tax millet should be proportional to the number of households and inversely
proportional to the distance:

T = rH/D,

where T is the tax millet, r is the rate, H is the number of households, and D is the
distance between the county and the tax collecting center. r is supposed to be the same
for each county. But since we want only integer solutions, r will be slightly different for
different counties.

Without using algebra:

Find the ratio H/D for each county. Use the sum of these ratios as the denominator and
the total tax as the numerator, multiplied by each ratio to get the tax for each individual
county, divided by 25 to get the number of carts needed. Round decimals to integers to
get the number of carts.

With Algebra:

Assume taxes for counties are T1, T2, T3, T4, respectively. Assume r is the constant rate:
T = rH/D. Use the fact that T1 + T2 + T3 + T4 = 250, 000 to find r, then, T1, T2, T3,
and T4.

Problem 2. Need to find the total price (cash and labor) for each county’s rice. Then, the
tax rice for each county should be proportional to the number of households and inversely
proportional to the price per bushel. We conclude that the payment by each household is
the same in total price. We can also use either method: with or without using algebra.

Problem 3. It should be easy if we use algebra: assume the distance is d. Then, we get
equations. But I think the method without using algebra is more interesting. First, find
the least common multiple of 70 and 50, which is 350. Then, calculate the number of days
it takes to make a round trip: 12 days. From this, we can find out the distance between
these two places since it took this person 5 days for 3 round trips.

The rest of the problems are solved similarly. I am leaving them to you to solve. Here are
the solutions:
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