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Art & Design - 3ºESO

Francisco Rañal Loureiro (revised by C. Pigott)

Unit 6 -  Geometric places, elements and distances
6.1. 
Origin of elements and basic shapes
Geometry uses movement to develop the spatial dimensions.
When a point moves towards another point in only one direction, its path reveals a one-dimensional (1D) form: the straight line. This first dimension is the length of the segment defined by the point’s movement.

Flat shapes are made by moving a segment in any other direction different from its own. These forms are called two-dimensional (2D), because they include a second dimension: the height of the shape.
Volumetric or three-dimensional (3D) figures (prisms, parallelepipeds, cylinder…) are created when a 2D shape (triangle, square, circle,) is moved in a direction not included in the plane that contains the flat form. That is the way in which the third dimension, depth, arises.
The number of dimensions that a set, region, object or space possesses indicates how many mutually perpendicular directions of movement are possible. 
The world of the geometrical forms rivals and complements the world of natural forms. Natural shapes are beautiful because they are not exactly regular and can be drawn by impulse and feeling. Drawing geometric figures requires precision and rigor and they are beautiful only if they are perfectly regular. 
Triangles, squares and circles are the basic shapes for the graphic language.
The triangle is stable and solid, suggesting movement towards its vertices. 

The square is balanced and sturdy and suggests equilibrium and robustness. 

The circle is the most harmonic and perfect of all shapes. Its strength is radiated symmetrically in all directions.

6.2.  Fundamental  Geometric  Elements
6.2.1.  Point

A point is the place where two distinct lines intersect. Points are designated with capital letters: A, B, C…
6.2.2. Lines
· Straight line: the imaginary path that has length but not width, traced by a point moving in a single direction. It doesn’t have a beginning nor an end. Lower case letters are used to name lines: r, s, t,
· Ray:  a straight line that extends from a point infinitely in one direction. It has a beginning but not an end.
· Segment:  a fragment of a straight line, limited by two points called extremes. It has a start and an end.
· Curve:   A line whose points don’t follow only one direction.

· Zigzag:  A line formed by segments in different directions connected at their extremes.
6.2.3. Situation
· Horizontal line:  A straight line placed in a plane parallel to the horizon.
· Vertical line:  A straight line that follows the direction of falling objects. It is positioned at a right angle to the horizon.

· Oblique line: A straight line neither perpendicular nor parallel to another line or plane.

6.2.4. Relative positions
· Parallel lines:  Straight lines that, when belonging to the same plane (coplanar), do not intersect.
· Concurrent lines:  Straight lines or curves that all intersect at a single point. 
· Perpendicular lines: Two straight lines that intersect dividing the plane in four right angles (90º).
6.3. Angles
An angle is each part of a plane divided by two rays sharing a common start point (vertex). Angles are designated by Greek letters (α,β,γ,δ,…)

6.3.1. Kinds of angles
-
Right angle:  An angle that measures 90°.
-
Acute angle:  An angle that measures less than 90°.
· Obtuse angle: Angle that measures more than 90°.
· Straight angle: A 180º angle.

6.3.2. Relative positions
-          Adjacent angles:   Two angles that share the same vertex and a common side.
-          Supplementary angles: 
  Two angles that add up    to 180°.
-         Complementary angles:  Two acute angles that add up to 90°.
· Vertical angles: Two angles opposite one another at the intersection of two lines. Vertical angles are equal in size.
6.4. Geometrical  Places
A geometric place is a set of points that fulfill a certain condition or property.
6.4.1.  Circumference
Circumference is the geometric place of coplanar points equally distant (equidistant) from a fixed point called centre.
6.4.2. Perpendicular bisector
The line perpendicular to a segment passing through the segment's midpoint.
It’s the geometrical place of points equally distant from both extremes of the segment. 
6.4.3. Angle bisector
A line or ray that divides an angle in half. 

It’s the geometric place of points equally distant from both sides of the angle.
6.5. Distances
Distance is the shortest length between two geometrical elements (points, lines, planes, etc.)

- Distance between two points A and B

It’s determined by the length of the segment that connects both points.

- Distance between a point P and a straight line r

It’s the length of the segment perpendicular to the line r that begins at the point P.

- Distance between two parallel lines r and s

It’s the length of the segment perpendicular to both lines.

- Distance between a point P and a circumference


It’s the length of the segment that connects P with the circumference and belongs to the straight line that passes over P and the centre of the circumference.

- Distance between a circumference and a line r

It’s the length of the segment perpendicular to the line r that connects both elements and belongs to the straight line passing over the centre of the circumference.

- Distance between two circumferences

It’s the length of the shortest segment that connects both circumferences and belongs to the straight line passing over their centres. 
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