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Geometry H and R

Theorems and Postulates

Corollary:

1. If a triangle is isosceles, then the bisector median or altitude divides the triangle into two congruent segments.
POSTULATES:

1. Angle Addition Postulate: If D is the interior of ABC, then ABD + DBC = ABC (the whole is equal to the sum of its part).

2. SSS Postulate: If the three sides of a triangle are congruent to the corresponding sides of another triangle, then the two triangles are congruent.

3. SAS Postulate: If two sides of a triangle and the included angle are congruent to the corresponding parts of another triangle, then the two triangles are congruent.

4. ASA Postulate: If two angles of a triangle and the included side are congruent to the corresponding parts of another triangle, then the two triangles are congruent.

5. Hypotenuse-Leg Postulate: In a right triangle, if the hypotenuse and leg are congruent to the corresponding parts of another triangle, then the two triangles are congruent.

6. Parallel Postulate: Given a line and a point not on the line, there is exactly one other line that passes through the given point and parallel to the given line.

7. Arc Addition Postulate: AB + BC = ABC
PROPERTIES:

1. Addition Property of Equality: If A = B, C = D, then A + C = D + B

2. Subtraction Property of Equality: If A = B, C = D, then A - C = B – D

3. Reflexive Property of Equality: For all A, A = A

4. Symmetric Property of Equality: If A = B, then B = A

5. Transitive Property of Equality: If A = B, B = C, then A = C

6. Multiplication Property of Equality: If A = B, C = D, then AC = BD

7. Division Property of Equality: If A = B, C = D, then A/C = B/D
8. Reflexive Property of Congruence: For all triangles, angles, segments, ∆ABC ≡ ∆DEF, A ≡ D, AB ≡ DE
9. Symmetric Property of Congruence: If ∆ABC ≡ ∆DEF, then ∆DEF ≡ ∆ABC
10. Transitive Property of Congruence: If A ≡ B, B ≡ C, then A ≡ C
11. Reflexive Property of Parallelism: For all m, m ǁ m
12. Symmetric Property of Parallelism: If m ǁ n, n ǁ m
13. Transitive Property of Parallelism: If m ǁ n, n ǁ p, then m ǁ p
THEOREMS:
1. If two angles are complementary to the same angle, then they have the same measure.

2. If two angles are supplementary to the same angle, then they have the same measure.

3. If two angles are vertical angles, then they have the same measure.

4. If two angles are right angles, then they are congruent.

5. (Addition Theorem of Congruence) If two congruent line segments are angles are added to congruent lines segments or angles, then the sums of their measures are the same.

6. (Subtraction Theorem of Congruence) If two congruent line segments or angles are subtracted from congruent line segments or angles, then the difference of their measures is the same.

7. The “doubles” of congruent line segments and angles are congruent.

8. The “halves” of congruent line segments and angles are congruent.

9. If two congruent angles form a linear pair, then they form perpendicular lines and are congruent.

10. If a triangle has two congruent sides, then the angles opposite their sides are congruent.

11. If a triangle is isosceles, then the median, altitude and angle bisector of the vertex are represented by the same line.

12. the measure of an exterior is greater than the measure of an interior of non-adjacent interior angles.

13. The sum of the lengths of two sides of a triangle is greater than the length of the hypotenuse.

14. In a triangle, the longest side is opposite the largest angle, and the shortest side is opposite the smallest angle.

15. If two alternate interior angles are congruent, then the two lines cut by a transversal are congruent and parallel.

a. If two corresponding angles are congruent, then the two lines cut by a transversal are congruent.

b. If two same side interior angles are congruent, then the two lines cut by a transversal are parallel.
c. If two lines are perpendicular to the same line, then they are parallel to each other.

16. If two lines cut by a transversal are congruent, then the opposite interior angles are congruent.

a. If two lines cut by a transversal are congruent, then alternate exterior angles are congruent.
b. If two lines cut by a transversal are congruent, then same side interior angles are congruent

c. If two lines cut by a transversal are congruent, then corresponding angles are congruent.

17. The sum of the measures of the interior angles of a triangle is 180​​​​​ degrees.

a. The two acute angles of a right triangle are complementary.
b. If two angles of one triangle are congruent to two angles of another triangle, then the third angles must be congruent.

18. If a triangle is equilateral, then the measure of each interior angle is 60 degrees.
19. If two angles and a side opposite those angles in one triangle are congruent to the corresponding angles and sides of another triangle, then the triangles are congruent.
20. If a quadrilateral is a parallelogram, then:

a. The opposite sides are congruent

b. The opposite angles are congruent

c. The diagonals divide it into two congruent triangles

d. The diagonals bisect each other

e. Consecutive angles are supplementary

21. I a polygon is a quadrilateral, then the measures of the interior angles of the polygon add up to 360 degrees.

22. The measure of an exterior angle is equal to the sum of the remote interior angles.

23. If a quadrilateral has the following, then it is a parallelogram.
a. A pair of parallel sides

b. Two pairs of opposite sides that are parallel

c. Two pairs of opposite sides that are congruent

d. Consecutive supplementary angles

e. Two pairs of opposite angles that are congruent

f. Diagonals bisect each other
24. The diagonals of a rhombus bisect the opposite angles of a rhombus.

25. The diagonals of a rectangle are congruent and form four congruent line segments.

26. If a parallelogram has the following, then it is a rhombus.

a. Two consecutive, congruent sides

b. The diagonals are perpendicular

27. If a parallelogram has the following, then it is a rectangle.

a. Two consecutive, congruent angles

b. One right angle

c. Diagonals are congruent

28. In a trapezoid, the length of the median is equal in measure to the average of the measures of the two bases.

29. The base angles of an isosceles trapezoid are congruent and the diagonals are congruent.

30. If a triangle is a right triangle, then the median of the hypotenuse measures half the length of the hypotenuse.

31. (Triangle proportionality theorem) A line parallel to the side of a triangle divides the other sides proportionally.

32. (AA Similarity theorem) If two angles of a triangle are congruent to two corresponding angles of another triangle, then the two triangles are similar.

33. (SSS Similarity theorem) If the three sides of a triangle are proportional to the three corresponding parts of another triangle, then the two triangles are similar.

34. (SAS Similarity theorem) If two sides of a triangle are proportional to the two corresponding sides of another triangle and the included angles are congruent, then the two triangles are similar.

35. (Right triangle-altitude theorem) In a right triangle, the square root of the product of the projections is equal to the measure of the altitude.

a. The product of the hypotenuse and altitude is equal to the product of the legs.

b. In a right triangle, the leg is the geometric mean of the hypotenuse and adjacent projection.

c. Leg1 + leg2 = hypotenuse (PYTHAGREOM THEOREM)

36. On a circle or congruent circle’s, all radii are congruent (converse is also true)
37. In the same or congruent circles, congruent central angles intercept congruent arcs.

38. In the same or congruent circles, congruent chords are intercepted by congruent arcs (converse is also true).

39. An inscribed angle intercepts an arc twice the measure of the angle.

40. In a circle, if inscribed angles are congruent, then the intercepted arcs are congruent.

41. In a circle, parallel lines intercept congruent arcs.

42. In a circle, a diameter perpendicular to a chord bisects the chord.

a. If a chord is a perpendicular bisector of another chord, then the first chord is a diameter.

43. A tangent to a circle is perpendicular to a radius drawn to the point of tangency.

44. Tangent secants (segments of a tangent line with one endpoint at the point of tangency) to the same circle from a common endpoint are congruent.

45. The measure of an angle formed by two intersecting chords is equal to the average of the intersecting arcs.

46. The angles formed by a tangent and a chord measures ½ the intercepted arc.

47. The angle formed by two lines or segments intersecting outside o circle measure ½ the difference of the intersected arcs.
48. When two chords intersect inside a circle, the product of the measures of the segments of each chord are equal to ab = cd.

49. A tangent segment intersecting a second segment outside a circle has a measure equal to the geometric means of the entire secant segment and the external segment.

50. If two secants intersect outside a circle, the product of the lengths of the secant segments and their external segments are equal.
