
3.G Representing Half of a Circle

Alignments to Content Standards:  3.G.A.2

Task

For each picture, decide whether one half of the circle is shaded or not. Explain how
you know.

a. 

b. 
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c. 

d. 

IM Commentary

This task continues "3.G Which pictures represent half of a circle?" moving into more
complex shapes where geometric arguments about cutting or work using simple
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equivalences of fractions is required to analyze the picture. In order for students to be
successful with this task, they need to understand that area is additive in the sense
described in 3.MD.7.d. This task is meant for instructional purposes, and students
should have access to multiple copies of the figures and be encouraged to experiment
by cutting them and comparing the pieces. For the three pictures which do represent
one half, this can be seen with a suitable rotation of the picture, which switches the
shaded and unshaded portion, or by cutting out the shaded pieces and pairing them
up with the unshaded ones so as to match in both shape and size. This task would not
be appropriate for high-stakes assessment.

Solutions

Edit this solution
Solution: 1Solution: 1

a. This picture represents one half. The shaded area is equal in size and shape to the
unshaded area: this can be shown by rotating the picture, about the center of the
circle, by  degrees so that the black and white parts trade places. Alternatively, if
the shape is cut, the white part is the same shape and size as the black part.

b. This picture does not represent one half. The shaded part is visually larger than the
unshaded part. Cutting out the unshaded pieces will show that the unshaded part is in
fact equal to one of the two equal shaded pieces so that the shaded part actually
represents two thirds of the circle.

c. This picture represents  as there are four equally sized pieces and two of them are

shaded. Since  is equivalent to  the shaded portion of this picture does represent
one half. Another way to see this would be to cut out the two shaded and unshaded
pieces and observe that each shaded piece is identical in shape and size to an
unshaded piece making the shaded and unshaded areas equal.

d. This picture is a creative and interesting way to represent one half of a circle. To see
that the shaded part represents one half of the circle, notice that this picture becomes
identical to picture (c) if the lower right shaded slice of the circle is moved over next to
the lower left shaded slice. Alternatively, the picture can be rotated counterclockwise by

 degrees and the shaded and unshaded parts trade places and so they must be
equal. Thirdly, we can observe that each shaded piece may be paired up with an
unshaded piece of equal size so again the shaded and unshaded areas must be equal,
meaning that the shaded area represents one half of the whole circle.
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Edit this solution
Solution: Student solutionSolution: Student solution

a. If I imagine a line through the center like the one below, then I can see two small
triangles that are the same size and shape. If the shaded and unshaded triangles
switch places, I can see that half the circle is shaded.

b. If I imagine moving the two unshaded pieces together, I can see that they don't fill up
half the circle. So more than half must be shaded.

c. The circle is in 4 equal parts and 2 are shaded. So half the circle is shaded.

d. The small shaded piece on the left is the same size as the unshaded piece on the
right. I imagined that those two pieces traded places, so that I could see that half the
circle is shaded.
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