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Quadratic Expressions: Trading Land

Your task: In this problem you will explore whether the trade offered will always be fair, sometimes be fair,
or never be fair. Read the situation and develop a way to evaluate whether the proposed trade is a fair
trade for any side length.

If you gave a friend two $1 dollar bills, and your friend gave you eight quarters, you would consider it a fair trade. If you left you job an
hour early one day and worked an hour later the next day, your boss would probably consider it a fair trade. Sometimes, it is not easy to
determine whether a trade is fair.

Think about this!
U.S. Mall, Incorporated, wants to build a new shopping center. The mall developer has bought all the land on the proposed site except
for one square lot that measures 125 meters on each side. The family that owns the lot is reluctant to sell it. In exchange for the lot, the
developer has offered to give the family a rectangular lot that is 100 meters longer on one side and 100 meters shorter on another side
than the square lot. Do you think this is a fair trade? Why or why not?

Adapted from Connected Mathematics: Grade 8. Frogs, Fleas, and Painted Cubes; 2.1 Trading Land
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Suppose you own a square piece of land with sides n meters long. You trade your land for a rectangular lot. The length of you new
lot is 2 meters longer than the side length of your original lot, and the width of your new lot is 2 meters shorter than the side length of
the original lot.

A. For which side lengths, if any, is this a fair trade? Use pictures, tables, graphs, symbols, and/or words to show how you know
whether this is a fair trade for any side length.

B. Copy and complete the table below.
Original square New rectangle Difference in areas

(m2)
Side length (m) Area (m2 Length (m) Width (m) Area (m2)

3 9 5 1 5 4

4

5

6

7

C. For each side length in the table, tell how the area of your new lot compares with the area of the original lot.

D. The side length of the original square lot was n meters. For each column in the table, write an expression for the values in
the column in terms of n. For example, the expression for the area of the original square is n2.
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