
A Brief Review of Plane Geometry
A fundamental property from geometry states that when two parallel lines are crossed by a third line,
then pairs of corresponding angles are equal in measure.  In the figure below, lines  and  areP P" #

parallel and they are crossed by the two different lines  and  that are called .  Pair-W X transversal lines
wise, the angles that are  for each of the  and  lines are equal in measure, asalternate interior angles W X
indicated by the two sets of markings in the figure below.  Other pairs of angles that look equal are also
equal.
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This fundamental property of parallel lines is responsible for the fact that the sum of the three angles of
a triangle is 180   To understand why the sum of the angles of a triangle is 180 consider ° °Þ ß ˜EFG
below.
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We will extend the base side  in both the left and right directions and we will draw a new lineEF
through point  so that this new line is parallel to the base line   See the next figure.G EFÞ
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The three angles marked in the above figure at point  add up to  because they form the straightG ")!°

angle of the new line through .  But two of the angles at  are the same as the angles marked at pointsG G
E F and  in the triangle.  The sameness of these pairs of angles is established by first considering the
line  as one transversal, and then considering the line  as another transversal and labeling theEG FG
alternate interior angles associated with these two transversals.  Note that the three marked angles, nEß
nFß nG and  are the three angles of the original triangle.  So the measures of these three angles must
sum to 180°Þ

7ÐnEÑ 7ÐnFÑ 7ÐnGÑ œ ")! Þ°



Since the sum of the three angles of a triangle is  if only two of the angles in a triangle are known,")! ß°

the third can be found.  Two angles will be called  if their measures add up to   Twosupplementary ")! Þ°

angles will be called  if their measures add up to complementary *! Þ°

An  of a triangle is an angle formed by extending a side of the triangle.  There are twoexterior angle
exterior angles at each vertex of a triangle and they are supplementary with the interior angle at that
vertex.  In the figure below we have extended side  to the right so that it contains point .EF H
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An exterior angle of a triangle is equal in measure to the sum of the two remote interior angles.  The
reason this is true is because the sum of the interior angle and the exterior angle is 180  and that is the°

sum of the three angles in the triangle.    After7ÐnFÑ 7ÐnGFHÑ œ 7ÐnEÑ 7ÐnFÑ 7ÐnGÑÞ
subtracting  from both sides of this equation we have:7ÐnFÑ

7ÐnGFHÑ œ 7ÐnEÑ 7ÐnGÑ

An  is a triangle with two congruent sides.  In this case the two angles opposite thoseisosceles triangle
congruent sides are also equal in measure.  On the other hand, if two angles of a triangle are congruent,
then the triangle is isosceles with the sides opposite those angles being equal.
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An isosceles triangle: If  then .

If  then .EG œ FG 7nE œ 7nF

7nE œ 7nF EG œ FG



An  has all three sides equal in length.  An  has all three anglesequilateral triangle equiangular triangle
equal in measure.  Every equilateral triangle is equiangular and vice versa.

Congruent triangles similar triangles have the same shape and size, whereas  need only have the same
shape.  For both congruent and similar triangles, all three angles of one triangle measure the same as the
three corresponding angles of the other triangle.  If only two angles of one triangle are congruent to two
angles of the other triangle, then those two triangles are similar.  What is important about similar
triangles is that ratios of corresponding sides are equal.
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One major topic in trigonometry is computing angles and sides in triangles.  In a 30-60-90 right triangle
the length of the shorter leg is one half of the hypotenuse and the length of the longer leg is   timesÈ$

the shorter leg.  In a  the lengths of the legs are always  times the length of the45-45-90 right triangle È#
#

hypotenuse.  The following are two standard triangles that we will use.  The hypotenuse in each
measures 1 unit.  The lengths of the sides are determined by the relationships between the sides and the
Pythagorean Theorem.  Memorize these!  Triangles similar to these will have the same relationships
between their sides and the measurements will simply be multiples of these standard measurements.
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A circle is the set of all points equidistant from a given point.
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Note that the arc from  to  on the circle below can be measured in either of two ways.  One way is toE F
measure the number of degrees in the arc by measuring the central angle.  The other way is to measure
the actual curved distance from point  to point .  In the figure below the curved distance is labeled asE F
= and is called the .arclength
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The following formula should be memorized.
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Using the above formula we can derive the following two equations in which the angle  must be)
measured in radians.
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