9.  Problem:  To find the shaded area between three tangent circles of radius 1 as diagrammed below:
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Problem worked (with references with to the steps in the explanation):
[image: image2.png]Draw line segments connecting the certers of the
circles.
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Problem explained:
step a
[image: image3.png]Draw line segments connecting the certers of the
circles. Those line segments form a triangle. They
also cut one sector of each circle (one pie slice of
each circle). The shaded area s the triangle's area
minus the area of the three sectors

Since the circles all have the same radius and each
line segment is two radil, al three sides

of the triangle they form are the same length. The
triangle is equilateral




step b
[image: image4.png]The formula for the area of a triangle is
A =(1/2) base x height

Since the radius of each circle is one, each side of the
triangle is 2. Hence, its base is 2




step c
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Since the triangle is equilateral, it can be divided into
two right triangles each with one leg haff the lencth of its
hypoteruse. (I this isn't clear you can refer to step e in
the explanation of problem 6.)




step d
[image: image6.png]The height for both right triangles (and the equilateral
triangle) can be found using the Pythagorean formula

a2 =2
2042 - 52 (substinting th length, 2, o the

B longest side for c)
a%1=4

2%+ 1 =4  (Substacting 1 from both sides to solve
foraZ)

B (Taking the square root of both sides to
a=13 solve for a.)




step e
[image: image7.png]Now you can compute the area of the triangle

‘a”rg”ag‘e‘ = (1/2) base xheight = (1/2)2 (3} = V3




          (Don’t forget triangle’s height is always perpendicular to its base.)

step f
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(The three angles of the pie-shaped pieces (or sectors) are also the three angles of a triangle.  Since the sum of the angles for any triangle is one hundred eighty degrees, then the sum of the angles of the pie-shaped pieces is one hundred eighty also.)

step g
[image: image9.png]shaded area = triangle's - area of 3
area pie-shaped pieces

N

one pie-shaped piece




