
Pythagoras and Review 

PY5 

A right triangle is a triangle with a right angle. 

In a right triangle, the hypotenuse is the side opposite (across from, not next to) the right angle. It is the 

longest side of the right triangle. 

Theorem 1 Pythagorean Theorem 

In a right triangle, the square of the length of the hypotenuse is equal to the sum of the squares of the 

lengths of the other two sides. 

If the hypotenuse has length 𝑐 and the other two sides have length 𝑎 and 𝑏, then 𝑎2 + 𝑏2 = 𝑐2 

Theorem 2 Converse of Pythagorean Theorem 

If 𝑎, 𝑏 and 𝑐 are the lengths of the sides of a triangle and 𝑎2 + 𝑏2 = 𝑐2, then the triangle is a right triangle, 

and 𝑐 is the length of the hypotenuse. 

Reasoning and Logic (RL) 

RL1 

A definition is used to give a precise meaning to a term. 

We don’t need to prove definitions. They are true because we say they are true. 

A postulate is a statement that has been accepted as true without being proved. 

A conjecture is a statement that we think might be true, but still needs to be proved before we can say it 

is true. 

A theorem is a statement that we know is true because it has been proved. 

RL2 

Inductive reasoning involves making general conclusions from specific examples. These conclusions are 

conjectures. Without a proof, we can’t be sure they are true. 

RL3 

Deductive reasoning involves deriving new conclusions from what we already know. Deductive reasoning 

is the basis of logical proof. 

RL4 

A conditional statement is a statement of the form, “If 𝑃, then 𝑄.” 

𝑃 and 𝑄 are themselves statements. 

e.g. “If it rains, then the streets get wet.” 

The inverse of a conditional statement is in the form “If NOT 𝑃, then NOT 𝑄.” 



𝑃 and 𝑄 have been made negative. This may or may not be true if the original statement is true. 

e.g. “If it does not rain, then the streets don’t get wet.” 

The converse of a conditional statement is in the form “If 𝑄, then 𝑃.” 

𝑃 and 𝑄 have been swapped. This may or may not be true if the original statement is true. 

e.g. “If the streets are wet, then it has rained.” 

The contrapositive of a conditional statement is in the form “If NOT 𝑄, then NOT 𝑃.” 

𝑃 and 𝑄 have been swapped AND made negative. This is always true if the original statement is true. A 

statement and its contrapositive are logically equivalent. 

e.g. “If the streets are not wet, then it has not rained.” 

RL6 

A counterexample is an example that is used to show that a statement is false. 

e.g. “All ginger cats are male.” Finding a single female ginger cat is enough to show the statement is false. 

RL7 

An undefined term 

Undefined terms: points, lines, planes 

Postulate 3 

There is exactly one line, 𝐴𝐵 ⃡    , that passes through two points, 𝐴 and 𝐵. 

Postulate 4 

If two lines intersect, it is at exactly one point. 

Lines that do not intersect are parallel. 

Postulate 5 

If two planes intersect, then they intersect in exactly one line. 

Postulate 6 

If three points are noncollinear, there is exactly one plane through them. 

Lines and Angles (LA) 

LA1 
name size picture 

acute angle 0° < 𝑥 < 90°  

right angle 𝑥 = 90°  

obtuse angle 90° < 𝑥 < 180°  

straight angle 𝑥 = 180°  

reflex angle 180° < 𝑥 < 360°  



 

Postulate 7 Segment Addition Postulate 

If 𝐴, 𝐵 and 𝐶 are collinear and 𝐵 is between 𝐴 and 𝐶, then 𝐴𝐵 + 𝐵𝐶 = 𝐴𝐶. 

Congruent line segments have the same length. 

 Postulate 8 Angle Addition Postulate 

If point B is inside ∠𝐴𝑂𝐶, then 𝑚∠𝐴𝑂𝐶 = 𝑚∠𝐴𝑂𝐵 + 𝑚∠𝐵𝑂𝐶. 

If two angles are adjacent, the measure of their combined angle is equal to the sum of the measures of 

the individual angles. 

To bisect is to cut evenly in two. Line segments and angles can both be bisected. A bisector is a 

line/ray/segment that bisects a line segment or angle. 

Congruent angles have the same measure. 

Complementary angles are two angles whose measures sum to 90°. 

Supplementary angles are two angles whose measures sum to 180°. 

Vertical angles are two opposite angles formed by two intersecting lines. 

Theorem 9 

Two adjacent angles formed by two intersecting lines are supplementary. 

Theorem 10 

Vertical angles are congruent. 

Consider a pair of lines in the same plane. A transversal is a third line that intersects them at distinct 

points. 

Transversals create the following pairs of angles: 

Name of angle pair Which sides of the 

transversal? 

Which sides of the 

pair of lines? 

Picture 

alternate interior 

angles 

opposite sides both inside  

same-side interior 

angles 

same side both inside  

alternate exterior 

angles 

opposite sides both outside  

same-side exterior 

angles 

same side both outside  

corresponding 

angles 

same side one inside 

one outside 

 

 



LA2 
Postulate 11 

Corresponding angles formed by the transversal of two parallel lines are congruent. 

Theorem 12 

Alternate interior angles formed by the transversal of two parallel lines are congruent. 

Theorem 13 

Same-side interior angles formed by the transversal of two parallel lines are supplementary. 

Theorem 14 

Alternate exterior angles formed by the transversal of two parallel lines are congruent. 

Theorem 15 

Same-side exterior angles formed by the transversal of two parallel lines are supplementary. 

LA3 
Postulate 16 (Converse of Postulate 11) 

Consider the angles formed by two lines and a transversal.  

If corresponding angles are congruent, the two lines are parallel. 

Theorem 17 (Converse of Theorem 12) 

Consider the angles formed by two lines and a transversal.  

If alternate interior angles are congruent, the two lines are parallel. 

Theorem 18 (Converse of Theorem 13) 

Consider the angles formed by two lines and a transversal.  

If same-side interior angles are supplementary, the two lines are parallel. 

Theorem 19 (Converse of Theorem 14) 

Consider the angles formed by two lines and a transversal.  

If corresponding angles are congruent, the two lines are parallel. 

Theorem 20 (Converse of Theorem 15) 

Consider the angles formed by two lines and a transversal.  

If corresponding angles are congruent, the two lines are parallel. 

LA4 
Theorem 21 Transitive property of parallel lines 

If a line is parallel to two other lines, those two lines are parallel with each other. 

Theorem 22 



In a plane, if a line is perpendicular to two other lines, those two lines a parallel with each other. 

LA5 
triangle definition picture 

equilateral triangle all three sides are congruent (same length)  

isosceles triangle two sides are congruent  

scalene triangle no sides are congruent  

equiangular triangle all angles are congruent  

acute triangle all angles are acute  

right triangle one angle is right  

obtuse triangle one angle is obtuse  

 

An exterior angle is an angle outside of a polygon, formed between one side of the polygon and a ray 

extending from an adjacent side. 

Theorem 23 Triangle angle sum 

The sum of the measures of the angles in a triangle is 180°. 

Theorem 24 Triangle exterior angle theorem 

The measure of an exterior angle of a triangle is equal to the sum of the measures of the two non-

adjacent angles. 

Polygons (PG) 

PG1 

A polygon is a closed plane figure with (at least 3) straight sides. 

A regular polygon is a polygon with all congruent sides and all congruent angles. 

An interior angle is an angle inside a polygon, formed between adjacent sides. 

An n-gon is a polygon with n sides. 

n (sides) name picture 

3 triangle  

4 quadrilateral  

5 pentagon  

6 hexagon  

7 heptagon  

8 octagon  

9 nonagon  

10 decagon  

11 hendecagon  

12 dodecagon  

 

Theorem 25 Exterior angle sum theorem 

The sum of the measures of the exterior angles of a polygon is 360°. 



Theorem 26 Interior angle sum theorem 

The sum of the measures of the interior angles of an n-gon is (𝑛 − 2) ∙ 180°. 

Corollary to Theorem 26  

The measure of an interior angle in a regular n-gon is 
(𝑛−2)∙180°

𝑛
. 

PG3 
quadrilateral definition picture properties 

quadrilateral a polygon with four sides (a 4-

gon) 

  

parallelogram a quadrilateral with two pairs of 

parallel opposite sides 

  opposite sides are 

congruent 

Theorem 41 

 opposite angles are 

congruent 

Theorem 27 

 diagonals bisect each 

other 

Theorem 42 

rhombus a parallelogram with four 

congruent sides 

  a diagonal bisects 

two angles 

Theorem 43 

 diagonals are 

perpendicular 

Theorem 44 

rectangle a quadrilateral with four right 

angles 

  diagonals are 

congruent 

Theorem 45 

square a rectangle with four congruent 

sides 

  

kite a quadrilateral with two pairs of 

congruent adjacent sides 

  diagonals are 

perpendicular 

Theorem 46 

trapezoid a quadrilateral with _____________ 

one pair of opposite parallel sides 

  

isosceles 

trapezoid 

a symmetrical trapezoid whose 

non-parallel sides are the same 

length 

  angles that share a 

base are congruent 

Theorem 47 

 diagonals are 

congruent 

Theorem 48 

 

Theorem 27 (parallelogram opposite angles) 

A quadrilateral is a parallelogram iff its opposite angles are congruent. 

Corollary to Theorem 27 

Every rectangle is a parallelogram, and every square is a rhombus. 



PG6 
Theorem 28 Area of a Rectangle 

The area of a rectangle is the product of its base and height. 

𝐴 = 𝑏 ∙ ℎ 

Theorem 29 Area of a Parallelogram 

The area of a parallelogram is the product of its base and the perpendicular height. 

𝐴 = 𝑏 ∙ ℎ 

Theorem 30 Area of a Triangle 

The area of a triangle is half of the product of its base and the perpendicular height. 

𝐴 =
1

2
∙ 𝑏 ∙ ℎ =

𝑏ℎ

2
 

Theorem 31 Area of Trapezoid 

The area of a trapezoid is the product of the mean of its bases and the perpendicular height. 

𝐴 =
1

2
(𝑏1 + 𝑏2) ∙ ℎ 

Theorem 32 Area of a Kite 

The area of a kite is half of the product of the lengths of its diagonals. 

𝐴 =
1

2
∙ 𝑑1 ∙ 𝑑2 

Congruency and Similarity (CS) 

CS1 

Two polygons are congruent if they have 

(1) corresponding angles which are congruent, and 

(2) corresponding sides which are congruent. 

CS2 

Two polygons are similar if they have 

(1) corresponding angles which are congruent, and 

(2) corresponding sides which are proportional. 

The similarity ratio of two similar polygons is the common ratio between the lengths of corresponding 

sides of the polygons. 

CS3 
Postulate 33 Side-Side-Side Postulate (SSS) 

If two triangles contain three pairs of corresponding congruent sides, the triangles are congruent. 

Postulate 34 Side-Angle-Side Postulate (SAS) 



If two sides and their included angle in a triangle are congruent to two sides and their included angle in 

another triangle, the two triangles are congruent. 

Postulate 35 Angle-Side-Angle Postulate (ASA) 

If two angles and their included side in a triangle are congruent to two angles and their included side in 

another triangle, the two triangles are congruent. 

Theorem 36 Angle-Angle-Side Theorem (AAS) 

If two angles and a non-included side in a triangle are congruent to two angles and the corresponding 

non-included side in another triangle, the two triangles are congruent. 

Theorem 37 Hypotenuse-Leg Theorem (HL) 

If a right triangle has a hypotenuse and another side (leg) which are congruent with the hypotenuse and 

leg of another triangle, the two triangles are congruent. 

CS4 
Postulate 38 Angle-Angle Similarity Postulate (AA~) 

If two triangles contain two pairs of corresponding congruent angles, the triangles are similar. 

Theorem 39 Side-Side-Side Similarity Theorem (SSS~) 

If two triangles contain three pairs of corresponding proportional sides, the triangles are similar. 

Theorem 40 Side-Angle-Side Similarity Theorem (SAS~) 

If two sides in a triangle are proportional to two sides in another triangle, and both included angles are 

congruent, the two triangles are similar. 

CS5 
Theorem 41 (parallelogram opposite sides) 

A quadrilateral is a parallelogram iff its opposite sides are congruent. 

Theorem 42 (parallelogram diagonals bisect) 

A quadrilateral is a parallelogram iff its diagonals bisect each other. 

Theorem 43 (rhombus diagonal is angle bisector) 

A parallelogram is a rhombus iff a diagonal of the parallelogram bisects two angles. 

Theorem 44 (rhombus diagonals are perpendicular) 

A parallelogram is a rhombus iff its diagonals are perpendicular. 

Theorem 45 (rectangle diagonals are congruent) 

A parallelogram is a rectangle iff its diagonals are congruent. 

Theorem 46 (kite diagonals are perpendicular) 



A quadrilateral is a kite iff its diagonals are perpendicular. 

Theorem 47 (trapezoid base angle) 

A trapezoid is isosceles iff its base angles (angles that share a base) are congruent. 

Theorem 48 (trapezoid diagonals) 

The diagonals of an isosceles trapezoid are congruent. 

Theorem 49 Perpendicular Bisector Theorem 

A point is equidistant to two other points iff it lies on the perpendicular bisector of the line segment 

between the two points. 

Circles (CI) 

CI1 

A circle is a closed plane figure whose points are equidistant from a center point. 

The radius is the length of a line segment from a point on the circle to the center. 

A diameter is a line segment that connects two points of the circle, passing through the center. Its length 

is twice the radius. 

The circumference of a circle is the distance around the edge of the circle. 

An arc, 𝐴�̂�, is the portion of a circle between the points A and B. 

A minor arc encompasses less than half the circle, and a major arc encompasses more than half the 

circle. 

The measure of an arc is the measure of the angle formed by radii ending at the endpoints of the arc. 

Postulate 50 Arc Addition Postulate 

The measure of an arc formed by two adjacent arcs is equal to the sum of the measures of the 

individual arcs. 

𝑚𝐴𝐵�̂� = 𝑚𝐴�̂� + 𝑚𝐵�̂� 

Theorem 51 Circumference of a Circle 

The circumference of a circle is π times the diameter. 

𝐶 = 𝜋 ∙ 𝑑 = 2𝜋 ∙ 𝑟 

Theorem 52 Length of an Arc 

length of 𝐴�̂� =
𝑚𝐴�̂�

360
∙ 2𝜋𝑟 

CI2 

A sector is a region bounded by an arc and the radii ending at the endpoints of the arc. 



A segment of a circle is a region bounded by an arc and the line segment connecting the endpoints of the 

arc. 

Theorem 53 

The area of a circle is 𝐴 = 𝜋 ∙ 𝑟2. 

Theorem 54 

The area of a sector AOB is 𝐴 =
𝑚𝐴�̂�

360
∙ 𝜋𝑟2. 

CI3 

A tangent to a circle is a line in the same plane as the circle that intersects with the circle at exactly one 

point. 

If each side of a polygon is tangent to the same circle, the circle is inscribed in the polygon, and the 

polygon is circumscribed about the circle. 

If each vertex of a polygon lies on the same circle, the circle is circumscribed about the polygon, and the 

polygon is inscribed in the circle. 

Theorem 55 

A line that intersects a circle at a point is tangent to the circle iff it is perpendicular to the radius ending 

at the same point. 

Theorem 56 

If two line segments are tangent to a circle at their starting point and end at the same point outside the 

circle, those segments are congruent. 

CI4 

A chord is a line segment joining two points on a circle. 

Theorem 57 

Within a circle or within congruent circles, 

central angles are congruent iff 

their related arcs are congruent iff 

their related chords are congruent. 

Theorem 58 

Within a circle or within congruent circles, 

chords are equidistant from the center iff they are congruent. 

Theorem 59 

In a circle, the perpendicular bisector of a chord passes through the center of a circle. 

Theorem 60 



In a circle with a chord (which is not a diameter), 

a diameter bisects the chord iff the diameter is perpendicular to the chord. 

CI5 
Theorem 61 Inscribed Angle Theorem 

The measure of an inscribed angle is half the measure of its intercepted arc. 

If A, B and C lie on a circle, then 𝑚∠𝐴𝐵𝐶 =
1

2
𝑚𝐴�̂� (where B does not lie on 𝐴�̂�). 

Corollaries to Theorem 61 

Angles that share the same intercepted arc are congruent. 

Opposite angles in a cyclic quadrilateral (quadrilateral that can be inscribed in a circle) are 

supplementary. 

A triangle inscribed in a circle is a right triangle iff one side (the hypotenuse) passes through the center 

of the circle. 

CI6 

A secant is a line that passes through two points on a circle. 

Theorem 62 (secants in a circle) 

Consider a circle with two secants which intersect at a point. 

i. If the intersection is inside the circle, the measure of the angle between the secants is half the 

sum of the measures of the intercepted arcs. 

ii. If the intersection is outside the circle, the measure of the angle between the secants is half the 

difference of the measures of the intercepted arcs. 

Theorem 63 

Consider a circle line and a point P. A line passes through P and intersects with the circle at two points, A 

and B. 

The product of the distances between P and the two points respectively, 𝐴𝑃 ∙ 𝐵𝑃, is constant for any line 

that passes through P and the circle. 

Coordinate Geometry (CG) 

CG1 

Lengths found using Theorem 1 Pythagorean Theorem. 

Formula 64 Midpoint Formula 

The midpoint of a line segment with endpoints at (𝑥1, 𝑦1) and (𝑥2, 𝑦2) is 

𝑀 = (
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
) 

Formula 65 Slope Formula 



The slope of a line which includes points (𝑥1, 𝑦1) and (𝑥2, 𝑦2) is 

𝑚 =
Δ𝑦

Δ𝑥
 

where change in y is Δ𝑦 = 𝑦2 − 𝑦1 and change in x is Δ𝑥 = 𝑥2 − 𝑥1. 

CG3 

A transformation of a point or figure is a process which changes its position, orientation, size or shape. 

The image of 𝐴, 𝐴′, is the point that results when the transformation is applied to 𝐴. This can be 

described as “𝐴 maps to 𝐴′.” 

A reflection in a line 𝑙, is a transformation where: 

 - if 𝐴 is on 𝑙, then 𝐴′ = 𝐴 

 - otherwise, 𝐴′ is located so that 𝑙 is the perpendicular bisector of 𝐴𝐴′̅̅ ̅̅ ̅ 

A dilation from a point 𝑃 by a scale factor 𝑛, is a transformation where: 

 - the image of 𝑃 is 𝑃′ = 𝑃 

 - for any other point 𝐴, 𝐴′ is located on 𝑃𝐴       such that 𝑃𝐴′ = 𝑛 ∙ 𝑃𝐴 

A dilation from a line 𝑙 by a scale factor 𝑛, is a transformation where each point is dilated from its nearest 

point on 𝑛. 

CG4 

A vector is a value that has both a value and a direction. It can be represented with an x-component, 𝑢𝑥, 

and a y-component, 𝑢𝑦, as 𝒖 = 〈𝑢𝑥 , 𝑢𝑦〉. 

A translation by a vector 〈ℎ, 𝑘〉, is a transformation where each point 𝐴(𝑥, 𝑦) maps to 𝐴′(𝑥 + ℎ, 𝑦 + 𝑘). 

CG5 

A rotation by an angle 𝜃 about a point 𝑃 is a transformation where: 

 - the image of 𝑃 is 𝑃′ = 𝑃 

 - for any other point 𝐴, 𝐴′ is located such that 𝑃𝐴′ ≅ 𝑃𝐴 and ∠𝐴𝑃𝐴′ = 𝜃. 

CG6 

A figure has reflectional symmetry about a line 𝑙 if, after being reflected in 𝑙, the image is identical to the 

original figure. 

A figure has rotational symmetry about a point 𝑃 if, after being rotated about 𝑃, the image is identical to 

the original figure. 

CG7 
Theorem 66 Equation of a Circle 

The equation of a circle with center 𝐶(0,0) and radius 𝑟 is 𝑥2 + 𝑦2 = 𝑟2. 

The equation of a circle with center 𝐶(ℎ, 𝑘) and radius 𝑟 is (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2. 



Three-Dimensional Shapes (TD) 

TD1 

A polyhedron is a three-dimensional shape whose faces are plane polygons. 

A regular polyhedron is a polyhedron where all faces are congruent regular polygons. 

platonic solid faces vertices edges 

regular tetrahedron 4 triangles 4 6 

regular hexahedron (cube) 6 squares 8 12 

regular octahedron 8 triangles 6 12 

regular dodecahedron 12 pentagons 20 30 

regular icosahedron 20 triangles 12 30 

 

A net is a diagram showing the two-dimensional faces of a polyhedron, connected such that it forms the 

polyhedron when folded. 

The surface area of a three-dimensional shape is the sum of the areas of its faces. 

Theorem 67 Euler’s Formula 

For a polyhedron with 𝐹 faces, 𝑉 vertices and 𝐸 edges, 

𝐸 = 𝐹 + 𝑉 − 2 

Theorem 68 Surface Area of a Sphere 

For a sphere with radius 𝑟, the surface area is 

SA = 4𝜋𝑟2 

TD2 

Volume is the measure of the space taken up by a solid, in cubic units. 

Theorem 69 Volume of a Prism or Cylinder 

For a prism or cylinder with a height ℎ and base with area 𝐴, the volume is 

𝑉 = 𝐴 ∙ ℎ 

Corollaries to Theorem 69 

The volume of a rectangular prism with width 𝑤, length 𝑙, and height ℎ is 𝑉 = 𝑤 ∙ 𝑙 ∙ ℎ. 

The volume of a cylinder with radius 𝑟 and height ℎ is 𝑉 = 𝜋𝑟2 ∙ ℎ. 

Theorem 70 Cavalier’s Principle 

If two solids have the same horizontal cross-sectional area at every height, they have the same volume. 

Theorem 71 Volume of a Pyramid or Cone 

For a pyramid or code with a height ℎ and base with area 𝐴, the volume is 

𝑉 =
1

3
∙ 𝐴 ∙ ℎ 



Corollary to Theorem 71 

The volume of a cone with height ℎ and base radius 𝑟 is 

𝑉 =
1

3
∙ 𝜋𝑟2 ∙ ℎ 

Theorem 72 Volume of a Sphere 

For a sphere with radius 𝑟, the volume is 

𝑉 =
4

3
𝜋𝑟3 

TD3 
Theorem 73 

If two solids are similar with a ratio of 𝑘, 

 - the ratio of their corresponding areas is 𝑘2, and 

 - the ratio of their volumes is 𝑘3 

Trigonometry (TR) 

TR2 

In a right triangle, the three sides are named based on their relationship to a given angle: 

 The opposite side is the leg that is not part of the angle, on the opposite side of the triangle. 

 The adjacent side is the leg that is part of the angle (adjacent means it’s next to it). 

 The hypotenuse is the longest side of the right triangle, opposite the right angle. 

TR3 

sin(𝜃) =
opposite

hypotenuse
 

cos(𝜃) =
adjacent

hypotenuse
 

tan(𝜃) =
opposite

adjacent
 

 


