PROOFS
Proving Parallel Lines
Theorem 1.6.2:  If two lines intersect then the vertical angles formed are congruent

Theorem 1.7.2:  If two angles are complementary to the same angle (or to congruent angles) then these angles are congruent 

Theorem 1.7.3:  If two angles are supplementary to the same angle (or to congruent angles) then these angles are congruent 
Theorem 1.7.4: Any two right angles are congruent

Theorem 1.7.6: If the exterior sides of two adjacent angles form a straight line, then these angles are supplementary 

Theorem 2.1.2:  If two parallel lines are cut by a transversal then the alternate interior angles are congruent.

Theorem 2.1.3:  If two parallel lines are cut by a transversal then the alternate exterior angles are congruent.

Theorem 2.1.4:  If two parallel lines are cut by a transversal, then the interior angles on the same side of the transversal are supplementary

Theorem 2.1.5:  If two parallel lines are cut by a transversal then the exterior angles on the same side of the transversal are supplementary.

Theorem 2.3.1:  If two lines are cut by a transversal so that the corresponding angles are congruent, then these lines are parallel.

Theorem 2.3.2:  If two lines are cut by a transversal so that the alternate interior angles are congruent, then these lines are parallel.

Theorem 2.3.3:  If two lines are cut by a transversal so that the alternate exterior angles are congruent, then these lines are parallel.

Theorem 2.3.4:  If two lines are cut by a transversal so that the interior angles on the same side of the transversal are supplementary, then these lines are parallel.

Theorem 2.3.5:  If two lines are cut by a transversal so that the exterior angles on the same side of the transversal are supplementary, then these lines are parallel.

Theorem 2.3.6:  If two lines are each parallel to a third line, then these lines are parallel to each other.

Theorem 2.3.7:  If two coplanar (does not have to be coplanar lines) lines are each perpendicular to a third line, then these lines are parallel to each other.

Postulate 10: (parallel postulate):  Through a point not on a line exactly one line is parallel to the given line.  

Postulate 11:  If two parallel lines are cut by a transversal then the corresponding angles are congruent. 
Parallel Lines:  Parallel lines are lines that lie in the same plane but do not intersect

Vertical angles:  Are the pairs of (non-adjacent) angles formed by the intersection of two lines.

Right Angle:  An angle whose measure is exactly 90o. All right angles are congruent

Straight Angle: An angle whose measure is exactly 180, an angle whose sides are opposite rays
Distributive Properties:  a (b + c)  =  a . b + a . c

Substitution Properties:  If a = b, then a replaces b in any equation (replaces all b’s)

Transitive Properties:  If a = b and b – c, then a = c

PROOFS

Proving Angles are Complementary or Supplementary
Theorem 1.7.1:  If two lines meet to form a right angle then these lines are perpendicular

Theorem 1.7.2:  If two angles are complementary to the same angle (or to congruent angles) then these angles are congruent (see exercise 21.

Theorem 1.7.3:  If two angles are supplementary to the same angle (or to congruent angles) then these angles are congruent (see exercise 22

Theorem 1.7.4: Any two right angles are congruent

Theorem 1.7.5:  If the exterior sides of two adjacent acute angles form perpendicular rays then these angles are complementary (see pg 56 figure 7

Theorem 1.7.6: If the exterior sides of two adjacent angles form a straight line, then these angles are supplementary (see figure 1.7.6

Theorem 1.7.7:  If two line segments are congruent then their midpoints separate these segments into four congruent segments

Theorem 1.7.8:  If two angles are congruent, then their bisectors separate these angles into four congruent angles.

Postulate 1:  Through two distinct points, there is exactly one line

Postulate 2:  (Ruler postulate):  The measure of any line segment is a unique positive number

Postulate 3:  (Segment-Addition postulate):  If X is a point of AB and A-X-B, then AX + XB = AB

Postulate 4:  If two lines intersect, they intersect at a point

Postulate 5:  Through three non-collinear points, there is exactly one plane

Postulate 6:  If two distinct places intersect, then their intersection is a line.

Postulate7: Given two distinct points in a plane, the line containing these points also lies in the plane.

Postulate 8:  (Protractor postulate):  The measure of an angle is a unique positive number.

Postulate 9: (Angle-Addition postulate): If a point D lies in the interior of an angel ABC, then 
                                                                 m<ABD + m<DBC = m<ABC

Complementary:  Two angles are complementary if the sum of their measure is 90o.  Each angle in the pair is known as the Complement of the other angle.
Supplementary:  Two angles are supplementary if the sum of their measure is 180o.  Each angle in the pair is known as the supplement of the other angle.

Adjacent angle:  Two angles that share a common side and a common vertex, but have no interior points in common

Congruent angle:  Two angles with the same measure 

Vertical angles:  Are the pairs of (non-adjacent) angles formed by the intersection of two lines.

Obtuse Angle:  An angle whose measure is between 90o & 180o.

Acute Angle:  An angle whose measure is between 0o & 90o.

Right Angle:  An angle whose measure is exactly 90o.

Addition property of equality:  If a = b, then a + c = b + c

Subtraction property of equality:  If a = b, then a – c = b – c

Multiplication property of equality:  If a = b, then a . c + b . c

Division property of equality:  If a = b and c = 0, then a =  b

                                                                                            c     c
Algebraic Properties:

Distributive Properties:  a (b + c) = a . b + a . c

Substitution Properties:  If a = b, then a replaces b in any equation (replaces all b’s)

Transitive Properties:  If a = b and b – c, then a = c

PROOF
Proving Rectangles, Square or Rhombus 

Corollary 4.3.1: All angles of a rectangle are right angles

Corollary 4.3.2: The diagonals of a rectangle are congruent 

Corollary 4.3.3: All sides of a square are congruent

Corollary 4.3.4:  All sides of a rhombus are congruent

Corollary 4.3.5:  The diagonals of a rhombus are perpendicular

Theorem 4.1.1: A diagonal of a parallelogram separate it into two congruent triangles. 

Theorem 4.1.6: Two parallel lines are everywhere equidistant

Theorem 4.1.8: In a parallelogram with unequal pairs of consecutive angles, the longer diagonal lies opposite the obtuse angle.

Theorem 4.2.1:  If two sides of a quadrilateral are both congruent and parallel, then the quadrilateral is a parallelogram.

Theorem 4.2.2:  If both parts of opposite side of a quadrilateral are congruent then it is a parallelogram

Theorem 4.2.3: If the diagonal of a quadrilateral bisects each other then the quadrilateral is a parallelogram.

Theorem 4.3.2:  The diagonals of a rectangle are congruent

Theorem 4.3.5:  The diagonals of a rhombus are congruent 

Postulate 11:  If two parallel lines are cut by a transversal then the corresponding angles are congruent. 
Postulate 13:  If two sides and the included angle of one triangle are congruent to two sides and the included angle of a second triangle, then the triangles are congruent (SAS).

Postulate 14: If two angles and the included side of one triangle are congruent to two angles and the included side of a second triangle, then the triangles are congruent (ASA).

Rectangle:  A  rectangle is a parallelogram that has a right angle.

Rhombus: is a parallelogram with two congruent adjacent sides.

Bisector:  The bisector of an angle is the ray that separates the given angle into two congruent angles. 

CPCTC:  Corresponding parts of congruent triangles are congruent.

Pythagorean Theorem (triangle):  In a right triangle with hypotenuse of length c and legs of lengths a and b, it follows that c2 = a2 + b2.

Circle and Related Segments and Angles
Definition:  

1. Circle is the set of all points in a plane that are at a fixed distance from a given point know as the center of the circle.

2.  Congruent circles are two or more circles that have congruent radii

3.  Radius is a segment that joins the center the center of a circle to a point on the circle.  Radii (plura) of a circle are all congruent.

4.  Centric circles are coplanar circles that have a common center.

5.  Central angle of a circle is an angle whose vertex is the center of the circle and whose sides are radii of the circle.

6.  Intercepted Arc of an angle is determined by the two points of intersection of the angle with the circle and all points of the arc in the interior of the angle. 

7. The sum of the measure of the consecutive arcs that form a circle is exactly 360.

8. In a circle or congruent circles, congruent arcs are arcs with equal measures

9.  Inscribed (inside) angle of a circle is an angle whose vertex is a point on the circle and whose sides are chords of the circle.

10.  Tangent is a line that intersects a circle at exactly one point.  The point of intersection is called point of contact or point of tangency.
11.  Secant is a line (or segment or ray) that intersects a circle at exactly two points.

12.  A polygon is inscribed in a circle, if its vertices are pints on the circle and its sides are chords of the circle.  The circle is “circumscribed about the polygon” and it is a cyclic polygon. 

13.  A polygon is circumscribed about a circle, if all sides of the polygon are line segments tangent to the circle, also the circle is said to be “inscribed in the polygon”.

14.  For two circles with different centers, the line of center is the line (or line segment) containing the centers of both.
15.  The locus is the set of all points and only those points that satisfy a given condition (or set of conditions).

16.  A circle is the locus of points in a plane that are at a fixed distance from a given point.

17.  Incircle means that the sides of the triangle are tangents for the inscribed circle.

18.  Circumcircle of a triangle means that the sides of the inscribed triangle are chords of the circumscribed circle.

Postulates:

Postulate 16 (Central Angle Postulate):  In a circle, the degree of measure of a central angle is equal to the degree measure of its intercepted arc.

Segment-Addition Postulate (circle):   In a circle, the length of a diameter is twice that of a radius

Postulate 17 (Arc-Addition Postulate): If B lies between A and C on a circle, then mAB arc + mBC arc = mABC arc.

Theorems:

Theorem 6.1.1:   A radius that is perpendicular to a chord bisects the chord.

Theorem 6.1.2:  The measure of an inscribed angle of a circle is one-half the measure of its intercepted arc.
Theorem 6.1.3 thru 6.1.6:   In a circle (or in congruent circles):

· Congruent minor arcs have congruent angles
· Congruent central angles have congruent arcs
· Congruent chords have congruent minor (or major) arcs
· Congruent arcs have congruent chords
Theorem 6.1.7:  Chords that are at the same distance from the center of a circle are congruent.
Theorem 6.1.8:  Congruent chords are located at the same distance from the center of the arc

Theorem 6.1.9: An angle inscribed (inside) in a semicircle is a right angle

Theorem 6.1.10: If two inscribed angles intercept the same arc, then these angles are congruent
Theorem 6.2.1: If a quadrilateral is inscribed in a circle, the opposite angles are supplementary
Theorem 6.2.2: The measure of an angle formed by two chords that intersect within a circle is one-half the sum of the measure of the arcs intercepted by the angle and its vertical angle

Theorem 6.2.3:  The radius (or any other line through the center of the circle) drawn to a tangent point of tangency is perpendicular to the tangent at that point.

Corollary 6.2.4:  The measure of an angle formed by tangent and a chord drawn to the point of tangency is one-half the measure of the intercepted arc.

Theorem 6.2.5: The measure of an angle formed when two secants intersect at a point outside the circle is one-half the difference of the measures of the two intercepted arcs.

Theorem 6.2.6: If an angle is formed by a secant and a tangent that intersect in the exterior of a circle, then the measure of the angle is one-half the difference of the measure of its intercepted arcs.

Theorem 6.2.7:  If an angle is formed by two intersecting tangents, then the measure of the angle is one-half the difference of the measure of the intercepted arcs.

Theorem 6.2.8:  If two parallel lines intersect a circle, the intercepted arcs between these lines are congruent 

Line and segments in a circle:

Theorem 6.3.1:  If a line is drawn through the center of a circle perpendicular to a chord, then it bisects the chord and arc.

Theorem 6.3.2: If a line through the center of a circle bisects a chord other than a diameter then it is perpendicular to the chord

Theorem 6.3.3: The perpendicular bisector of a chord contains the center of the circle.

Theorem 6.3.4:  The tangent segments to a circle from an external point are congruent.

Theorem 6.3.5: If two chords intersect within a circle, then the product of the lengths of the segment (parts) of one chord is equal to t he product of the length of the segment of the other chord.

Theorem 6.3.6:  If two secant segments are drawn to a circle from an external point, then the products of the lengths of each secant with its external segment are equal.

Theorem 6.3.7:  If a tangent segment and a secant segment are drawn to a circle from an external point, then the square of the length of the tangent equals the product of the length of the secant with the length of its external segment.

Construction and inequality of Circle

Theorem 6.4.1:  The line that is perpendicular to the radius of a circle at its endpoint on the circle is a tangent to the circle.

Theorem 6.4.2 thru 6.4.7:    In a circle (or in congruent circles) containing two unequal 

· Central angles, the larger angle corresponds to the larger intercepted arc

· Arcs, the larger arc corresponds to the larger central angle.

· Chords, the shorter chord is at the greater distance from the center of the circle.

· Chord near the center of the circle has greater length

· The longer chord corresponds to the greater minor arc

· Minor arcs, the greater minor arc corresponds to the longer of the chords related to these arcs. 

Locus Points:
Theorem 6.5.1:  The locus of points in a plane and equidistant from the sides of an angles is the angle bisector.

Theorem 6.5.2:  The locus of points in a plane that are equidistant from the endpoints of a line segment is the perpendicular bisector of that line segment.

Constructions of Lines

Theorem 6.6.1:  The three angle bisectors of the angles of a triangle are congruent.

Theorem 6.6.2:  The three perpendicular bisectors of the sides of a triangle are concurrent

Theorem 6.6.3:  The three altitudes of a triangle are concurrent

Theorem 6.6.4:  The three medians of a triangle are concurrent at a point that is two-thirds the distance from any vertex to the midpoint of the opposite side.

