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Shape-Up: Draw One Line

Goal: Partition equilateral polygons to produce two specified shapes, some
congruent and some non-congruent.

Description: Each problem presents three pictures of the same equilateral shape:
triangle, square, pentagon, hexagon, heptagon, or octagon. Directions are to draw
one line in each of the shapes to create two other shapes that meet the specified
criteria. The three drawings must differ. Shapes created by the one line may be
congruent or non-congruent.

If there is a finite number of ways to draw one line to make the shapes, the
directions will read “Show all ways.” If there is an infinite number of solutions, the
directions will read “Show three of the ways.”

In the Shape-Up Solutions at the end of this book, all possibilities for congruent
shapes are shown. In the case of non-congruent shapes in shapes, three possibilities
are presented.

Objectives:

e Visualize shapes in shapes.

¢ Recognize these geometric figures: triangles, quadrilaterals (including
rectangles, squares, trapezoids, and irregular quadrilaterals), pentagons,
heptagons, and octagons.

e Know properties of polygons: number of sides; shapes that are congruent
or non-congruent.

e Identify alternative constructions.

¢ Recognize constructions that produce finite versus infinite solutions.
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Definitions
Congruent: Same shape and size.

Two polygons are congruent when they are the same shape, and their sides
are the same length. Congruent shapes can be flipped or turned, so that flipped or
turned shapes will fit on top of the original shapes. They are mirror images.

Non-Congruent: Different size or shape.

Two polygons are non-congruent when either the shape or the lengths of
sides differ.

Triangle: Polygon with 3 sides and 3 angles.
Right Triangle: A triangle with one right (90-degree) angle.

Quadrilateral: Polygon with 4 sides and 4 angles.

Square: 4 sides that are the same length; they are congruent.
All angles are right angles.

Rectangle: 4 sides. Opposite sides are the same length. They are congruent.
Adjacent sides differ in length. All angles are right angles.

Note: In this book, the term rectangle excludes squares.
Trapezoid: 4 sides with only one pair of parallel sides.
Pentagon: Polygon with 5 sides and 5 angles.
Hexagon: Polygon with 6 sides and 6 angles.
Heptagon: Polygon with 7 sides and 7 angles.

Octagon: Polygon with 8 sides and 8 angles.
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Congruent Examples

Draw one line in the square to make 2 congruent rectangles. Whoal [ see 2

ways to do
that.

Draw one line in the square to make 2 congruent triangles.

Ahal There are
2 ways to do
that.
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Non-congruent Examples

Draw one line in the square to make 1 triangle and 1 pentagon.

|7

| got one
way!

Oh! There are
many, many
more ways. Here
are 2 more.
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Triangle Shape-Ups
Draw one line to make 2 congruent triangles.

Show all three ways.

Draw one line to make 2 non-congruent triangles.

Show three of the ways.

/N /N
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Triangle Shape-Ups
Draw one line to make 1 triangle and 1 trapezoid.

Show three of the ways.

/N /N

Draw one line to make 1 right triangle and 1 quadrilateral.

Show three of the ways.

/N /N
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Square Shape-Ups
Draw one line to make 2 non-congruent rectangles.

Show three of the ways.

Draw one line to make 1 right triangle and 1 trapezoid.

Show three of the ways.
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Square Shape-Ups
Draw one line to make 2 congruent trapezoids.

Show three of the ways.

Draw one line to make 2 non-congruent trapezoids.

Show three of the ways.
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Pentagon Shape-Ups
Draw one line to make 2 congruent quadrilaterals.

Show all five ways.

Shape-Up 16



Pentagon Shape-Ups
Draw one line to make 1 triangle and 1 trapezoid.

Show all five ways.
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Pentagon Shape-Ups

Draw one line to make 1 triangle and 1 hexagon.

O
O O

Show three of the ways.

Draw one line to make 1 triangle and 1 pentagon.

Show three of the ways.

O
O O
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Pentagon Shape-Ups

Draw one line to make 2 non-congruent quadrilaterals.

O
O O

Show three of the ways.

Draw one line to make 1 trapezoid and 1 pentagon.

O
O O

Show three of the ways.
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Hexagon Shape-Ups
Draw one line to make 2 congruent trapezoids.

Show all three ways.

Draw one line to make 2 congruent pentagons.

Show all three ways.
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Hexagon Shape-Ups
Draw one line to make 1 triangle and 1 pentagon.

O _ 0O
OO

Shape-Up 22



Hexagon Shape-Ups
Draw one line to make 1 triangle and 1 heptagon.

Show three of the ways.

Draw one line to make 2 non-congruent pentagons.

Show three of the ways.
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Hexagon Shape-Ups
Draw one line to make 1 quadrilateral and 1 pentagon.

Show three of the ways.

Draw one line to make 1 trapezoid and 1 hexagon.

Show three of the ways.
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Heptagon Shape-Ups
Draw one line to make 2 congruent pentagons.

Show all seven ways.

O O
O O
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Heptagon Shape-Ups
Draw one line to make 1 trapezoid and 1 pentagon.

Show all seven ways.

O O
O O
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Heptagon Shape-Ups
Draw one line to make 1 triangle and 1 hexagon.

Show all seven ways.

O O
ORG
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Heptagon Shape-Ups
Draw one line to make 1 triangle and 1 heptagon.

Show three of the ways.

Draw one line to make 2 non-congruent pentagons.

Show three of the ways.

O O
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Heptagon Shape-Ups
Draw one line to make 1 quadrilateral and 1 hexagon.

Show three of the ways.

O O

Draw one line to make 1 pentagon and 1 hexagon.

Show three of the ways.

OO

Draw one line to make 1 trapezoid and 1 heptagon.

Show three of the ways.

OO0
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Octagon Shape-Ups
Draw one line to make 2 congruent pentagons.

Show all four ways.

OO0

Draw one line to make 2 congruent hexagons.

Show all four ways.

OO0
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Octagon Shape-Ups
Draw one line to make 1 triangle and 1 heptagon.

Show all eight ways.
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Octagon Shape-Ups
Draw one line to make 1 trapezoid and 1 hexagon.

Show all eight ways.
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Octagon Shape-Ups
Draw one line to make 1 triangle and 1 octagon.

Show three of the ways.

O C

Draw one line to make 1 quadrilateral and 1 heptagon.

Show three of the ways.

O C
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Octagon Shape-Ups
Draw one line to make 1 pentagon and 1 hexagon.

Show three of the ways.

() O

Draw one line to make 1 pentagon and 1 heptagon.

Show three of the ways.

ol®

Draw one line to make 1 trapezoid and 1 octagon.

Show three of the ways.

O OC
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Triangle Shape-Up Solutions

Draw one line to make 2 congruent triangles. [Page 10]

[There are exactly three solutions.]

ANYAAN

Draw one line to make 2 non-congruent triangles. [Page 10]

[There are an infinite number of solutions. Here are three solutions.]

/ANVAWAN
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Triangle Shape-Up Solutions

Draw one line to make 1 triangle and 1 trapezoid. [Page 11]

[There are an infinite number of solutions. Here are three solutions.]

ADA

Draw one line to make 1 right triangle and 1 quadrilateral. [Page 11]

[There are an infinite number of solutions. Here are three solutions.]

AVAVAN
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Square Shape-Up Solutions

Draw one line to make 2 non-congruent rectangles. [Page 13]

[There are an infinite number of solutions. Here are three solutions.]

Draw one line to make 1 right triangle and 1 trapezoid. [Page 13]

[There are an infinite number of solutions. Here are three solutions.]
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Square Shape-Up Solutions

Draw one line to make 2 congruent trapezoids. [Page 14]

[There are an infinite number of solutions. Here are three solutions.]

'\

Square Shape-Up Solutions

Draw one line to make 2 non-congruent trapezoids. [Page 14]

[There are an infinite number of solutions. Here are three solutions.]
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Pentagon Shape-Up Solutions

Draw one line to make 2 congruent quadrilaterals. [Page 16]

[There are exactly five solutions.]
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Pentagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 trapezoid. [Page 17]

[There are exactly five solutions.]

wANARY
A
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Pentagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 hexagon. [Page 18]

[There are an infinite number of solutions. Here are three solutions.]

wAS,

Draw one line to make 1 triangle and 1 pentagon. [Page 18]

[There are an infinite number of solutions. Here are three solutions.]

O QO
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Pentagon Shape-Up Solutions

Draw one line to make 2 non-congruent quadrilaterals. [Page 19]

[There are an infinite number of solutions. Here are three solutions.]

DU S

Draw one line to make 1 trapezoid and 1 pentagon. [Page 19]

[There are an infinite number of solutions. Here are three solutions.]

SANAY
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Hexagon Shape-Up Solutions

Draw one line to make 2 congruent trapezoids. [Page 21]

[There are exactly three solutions.]

ALY

Draw one line to make 2 congruent pentagons. [Page 21]

[There are exactly three solutions.]

)&
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Hexagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 pentagon. [Page 22]

&
@

[There are exactly six solutions.]

NS,
DO

Shape-Up 47



Hexagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 heptagon. [Page 23]

[There are an infinite number of solutions. Here are three solutions.]

202D,

Draw one line to make 2 non-congruent pentagons. [Page 23]

[There are an infinite number of solutions. Here are three solutions.]

DA
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Hexagon Shape-Up Solutions

Draw one line to make 1 quadrilateral and 1 pentagon. [Page 24]

[There are an infinite number of solutions. Here are three solutions.]

L 9 WD

Draw one line to make 1 trapezoid and 1 hexagon. [Page 24]

[There are an infinite number of solutions. Here are three solutions.]

=
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Heptagon Shape-Up Solutions

Draw one line to make 2 congruent pentagons. [Page 26]

[There are exactly 7 solutions.]

N
1%
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Heptagon Shape-Up Solutions

Draw one line to make 1 trapezoid and 1 pentagon. [Page 27]

[There are exactly 7 solutions.]

DO
SIS
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Heptagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 hexagon. [Page 28]

[There are exactly 7 solutions.]

OO0
OO0
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Heptagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 heptagon. [Page 29]

[There are an infinite number of solutions. Here are three solutions.]

OO0

Draw one line to make 2 non-congruent pentagons. [Page 29]

[There are an infinite number of solutions. Here are three solutions.]

2%
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Heptagon Shape-Up Solutions

Draw one line to make 1 quadrilateral and 1 hexagon. [Page 30]

[There are an infinite number of solutions. Here are three solutions.]

000

Draw one line to make 1 pentagon and 1 hexagon. [Page 30]

[There are an infinite number of solutions. Here are three solutions.]

I

Draw one line to make 1 trapezoid and 1 heptagon. [Page 30]

[There are an infinite number of solutions. Here are three solutions.]

OO0
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Octagon Shape-Up Solutions

Draw one line to make 2 congruent pentagons. [Page 32]

[There are exactly 4 solutions.]

Sl

Draw one line to make 2 congruent hexagons. [Page 32]

[There are exactly 4 solutions.]

DO
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Octagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 heptagon. [Page 33]

O
OO

[There are exactly 8 solutions.]

OO
O
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Octagon Shape-Up Solutions

Draw one line to make 1 trapezoid and 1 hexagon. [Page 34]

O
(D

[There are exactly 8 solutions.]

D
VG

O
()
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Octagon Shape-Up Solutions

Draw one line to make 1 triangle and 1 octagon. [Page 35]

[There are an infinite number of solutions. Here are three solutions.]

SI01e

Draw one line to make 1 quadrilateral and 1 heptagon. [Page 35]

[There are an infinite number of solutions. Here are three solutions.]

OO
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Octagon Shape-Up Solutions

Draw one line to make 1 pentagon and 1 hexagon. [Page 36]

[There are an infinite number of solutions. Here are three solutions.]

LW

Draw one line to make 1 pentagon and 1 heptagon. [Page 36]

[There are an infinite number of solutions. Here are three solutions.]

BICIQ

Draw one line to make 1 trapezoid and 1 octagon. [Page 36]

[There are an infinite number of solutions. Here are three solutions.]

OO U
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