6. Problem:  To find the shaded area inside the square but outside the equilateral triangle in the figure below:
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Problem Worked (with references to the steps of the explanation):
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Problem Explained:  Each step of the problem is followed with additional explanation of that step.  If you understand the step, you can skip reading the explanation and go to the next step.  Though rather sometimes you may need to look and the step and its explanation more than once to understand it.  If you still do not understand the step, it is time to ask a question (and/or see if there is another problem you can solve).
Finding the area of the square:

Step a
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The shaded area is the area of the square minus the area of the triangle.  The area formula for a square is As = s2, where s is the length of one side.  Since AB = 2 is given, then As = 22 = 4.
Finding the area of the triangle:

Step b
[image: image4.png]T Note that height is measured
he\lght perpendicular to base

[e-base-|

triangle's ) !
area = (I2)basetimesheight = (12)bh




The area formula for triangle is At = (1/2) bh, where b is the base of the triangle and h is its height (measured perpendicular from the base).

Step c
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You can take AD to be the base of triangle ADE.  Since AB = 2 is given and the figure ABCD is given to be a square, then AD = 2 also (The sides of a square are all the same length.).
Step d
Now that you have the base of the triangle to be 2, you need to get its height.  You can begin to do so by getting one more side of equilateral triangle ADE.
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Since triangle ADE is equilateral (meaning all side lengths are the same) and AD = 2, then ED = 2 also.

Step e
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Also since triangle ADE is equilateral, if you fold it in half, folding vertex (corner) A over to vertex D, then FD = 1 (half of AD) and angle F is a right angle (square corner).

Step f
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Then you can find height EF using the Pythagorean formula.  c is the hypotenuse (longest side) ED = 2 and one of the shorter sides, say b, is FD = 1.  You can substitute these into the Pythagorean formula to solve for a, which for this triangle is the height EF.

Step g
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The area of triangle ADE is one half its base of 2 times its height of the square root of three.

Finding the shaded area:

Step h
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The shaded area is the area of the square minus the area of the triangle.
