
Study Guide 

Chapter 1 

1-2: Points, Lines, and Planes 

A point is a mark of position or location. It has no size or magnitude. Points can be named using 

capital letters. 

Example:  

A straight line is a collection or set of infinite points all in a straight path. It extends indefinitely in 

two opposite directions. A line could be named using any two points on it or using a small letter. A 

line has no thickness. 

Example:  

A plane is a collection of points and lines on a flat surface which extends indefinitely in each 

direction. A plane has no thickness. 

Example: 

A plane can be named using at least 3 non-colinear points on it. Points on the same plane are 

coplanar. If not, non-coplanar. 

A line segment is a part of a line that has two endpoints and contain all of the points between them. 

Example:  

A ray is a part of a line that consists of one endpoint and all the points of the line on one side of the 

endpoint. It extends indefinitiely in one direction. 

Example: 

 



Opposite rays are two rays that share the same endpoint and go in opposite directions to form a 

straight line. 

Example: 

Postulate/Axiom is an accepted statement of fact. Postulates, like undefined terms, are basic 

building blocks of the logical system in geometry. 

Postulate 1-1: 

When you have two or more geometric figures, their intersection is the set of points the figures 

have in common. 

Postulate 1-2: 

There is a similar postulate about the intersection of planes. 

Postulate 1-3: 

Postulate 1-4: 



1-3: Measuring Segments 

Postulate 1-5: 

The Ruler Postulate allows you to measure lengths of segments using a given unit and to find 

distances between points on a number line. Consider line AB below. 

The distance between points A and B is the absolute value of the difference of their coordinates, or 

| a – b |. This value is also AB, or the length of line segment AB. 

Postulate 1-6: 

When numerical expressions have the same value, you say that they are equal. Similarly, if two 

segments have the same length, then the segments are congruent. 

 

The midpoint of a segment is a point that divides the segment into two congruent segments. A 

point, line, ray, or other segment that intersects a segment at its midpoints said to bisect the 

segment. That is called the segment bisector. 



1-4: Measuring Angles 

An angle is formed by two rays with the same endpoint. The rays are the sides of the angle. The 

endpoint is the vertex of the angle. 

You can name an angle by: 

• Its vertex 

• A point on each ray and the vertex. 

• A number 

One way to measure an angle is in degrees. To indicate the measure of an angle, write a lowercase 

m in front of the angle symbol.  

A cirlce has 360 degrees, so 1 degree is 1/360 of a circle. 

Postulate 1-7: 

Types of Angles 

Postulate 1-8: 

 

 



1-5: Explaining Angle Pairs 

Types of Angle Pairs: 

A linear pair is a pair of adjacent angles whose noncommon sides are opposite rays. The angles of a 

linear pair form a straight angle. 

An angle bisector is a ray that divides an angle into two congruent angles. Its endpoint is at the 

angle vertex. Within the ray, a segment with the same endpoint is also an angle bisector. The ray or 

segment bisects the angle. 

1-7: Midpoint and Distance in the Coordinate Plane 

Midpoint Formulas 

 

  



Distance Formula 

1-8: Perimeter, Circumference, and Area. 

A polygon is a shape with at least 3 sides. 

The perimeter P of a polygon is the sum of the lengths of its sides. The area A of a polygon is the 

number of square units it encloses. 

A polygon of equal size (each side is the same length) is a regulatory polygon, such as an equilateral 

triangles or a quadrilateral square. 

A polygon of unequal size (each side is a different length) is a complex polygon. 

You can also classify a polygon as concave or convex, using the diagonals of the polygon. A diagonal 

is a segment tat connects two nonconsecutive vertices in a polygon. 

Perimeter and Area for Common Shapes 

 

Note: When describing the area of a polygon, you must use square units. 

 

 



Chapter 3 

3-1: Lines and Angles 

Parallel and Skew 

A transversal is a line that intersects two or more coplanar lines at district points. 

Angle Pairs formed by Transversals 



3-2: Propeties of Parallel Lines 

 

 

 

  



3-3: Proving Lines Parallel 

Theorems 3-4, 3-5, 3-6, and 3-7. 

 

 

  



3-4: Parallel & Perpendicular Lines 

 

3-5: Parallel Lines and Triangles 

 

 

  



3-7: Equations of Line in the Coordinate Plane 

Slope 

Forms of Linear Equations 

 

Chapter 4 

4-1: Congruent Figures 

 

Congruent figures have the same size and shape. When two figures are congruent, you can slide, 

flip, or turn one so that it fits exactly on the other one. 

 

  



Theorem 4-1: Third Angles Theorem 

 

4-2: Triangle Congruence by SSS and SAS 

 

4-3: Triangle Congruence by ASA & AAS 

 

 
 



4-5: Isosceles and Equilateral Triangles 

 

 

 

 

 

 

 

 



4-6: Congruence in Right Triangles 

HL Theorem 

 

Chapter 5 

5-1: Midsegments of Triangles 

 

5-2: Perpendicular and Angle Bisectors 

 



 

5-3: Bisectors in Triangles 

 

 

  



5-4: Medians and Altitudes 

 

An altitude of a triangle is the perpendicular segment from a vertex of the triangle to the line 

containing the opposite side. 

 

The lines that contain the altitudes of a triangle are concurrent at the orthocenter of the triangle.  

 

5-7: Inequalities in Two Triangles 

 
 

  



Chapter 6 

6-1: The Polygon Angle-Sum Theorems 

The sum of the interior measures if a polygon depends on the number of sides the polygon has. 

By dividing a polygon with n sides into (n-2) triangles, you can show that the sum of the interior 

angle measures of any polygon is a multiple of 180. 

Theorem 6-1 

 

 

Theorem 6-2 

 

6-2: Properties of Parallelograms 

A parallelogram is a quadrilateral with both pairs of opposite sides parallel. 

Parallelograms have special properties regarding their sides, angles, and diagonals. 

In a quadrilateral, opposite sides do not share a vertex and opposite angles do not share a side. 

 

  



Theorem 6-3 

 

Angles of a polygon that share a side are consecutive angles.  

Theorem 6-4 

 

Theorem 6-5 

 

Theorem 6-6 

 

Theorem 6-7 

 



6-3: Proving that a Quadrilateral is a Parallelogram 

Theorem 6-8 (Converse of Theorem 6-3) 

 

Theorem 6-9 (Converse of Theorem 6-4) & Theorem 6-10 (Converse of Theorem 6-5) 

 

Theorem 6-11 (Converse of Theorem 6-6) 

 

Theorem 6-12 

 



Theorem Summary 

 

6-4: Properties of Rhombuses, Rectangles, and Squares 

Special Parallelograms 

 

The Venn Diagram at the right shows the 

relationships among special parallelograms.  

 

  



Theorem 6-13 and Theorem 6-14 

 

Theorem 6-15 

 

  



6-5: Conditions for Rhombuses, Rectangles, and Squares 

You can determine whether a parallelogram is a rhombus or a rectangle based on the properties of 

its diagonals. 

Theorem 6-16 

 

Theorem 6-17 and 6-18 

 

  



6-6: Trapezoids and Kites 

The diagonals, angles, and sides of a trapezoid have certain properties. 

A trapezoid is a quadrilateral with exactly one pair of parallel sides. The parallel 

sides of a trapezoid are called bases. The nonparallel sides are called legs. The two 

angles that share a base of a trapezoid are called base angles. A trapezoid has two 

pairs of base angles. 

An isosceles trapezoid is a trapezoid with legs that are congruent. ABCD below is an 

isosceles trapezoid. The angles of an isosceles trapezoid have some unique 

properties.  

Theorem 6-19 

 

Theorem 6-20 

 

In Lesson 5-1, you learned about midsegments of triangle. Trapezoid also have midsegments. The 

midsegment of a trapezoid is the segment that joins the midpoint of its legs. The midsegment has 

two unique properties. 

Theorem 6-21 

 



Theorem 6-22 

 

Relationships Among Quadrilaterals Summary 

 

  



6-7: Polygons in the Coordinate Plane 

 

6-8: Applying Coordinate Geometry 

You can use coordinate geometry and algebra to prove theorems in geometry. This kind of proof is 

called a coordinate proof. 

 

  



7-1: Ratios and Proportions 

 

 

 

  



7-3: Proving Triangles Similar 

 

  



7-4: Similarity in Right Triangles 

 

 

  



7-5: Proportions in Triangles 

 

 

 

  



Chapter 8 

8-1: The Pythagorean Theorem and Its Converse 

 

 

 



8-2: Special Right Triangles 

 

8-3: Trigonometry 

 

8-4: Angles of Elevation and Depression 

  



8-5: Law of Sines 

 

8-6: Law of Cosines 

 

Chapter 9 

9-1: Translations 

A transformation of a geometric figure is a function, or mapping that results in a change in the 

position, shape, or size of the figure. 

In a transformation, the original figure is the preimage. The resulting figure is the image. A 

transform that preserves distance and angle measures is called a rigid motion. 

 

  



9-2: Reflections 

 

9-3: Rotations 

 



9-4: Compositions of Isometries 

The term isometry means same distance. An isometry is a transformation that preserves distance, 

or length.  

 

9-5: Congruence Transformations 

 

  



9-6: Dilations 

 

 

9-7: Similarity Transformations 

 

  



Chapter 10 

10-1: Areas of Parallelograms and Triangles 

 

  



10-2: Areas of Trapezoids, Rhombuses, and Kites 

The height of the trapezoid is the perpendicular distance between the bases. 

 

 

10-3: Areas of Regular Polygons 

 

  



10-4: Perimeters and Areas of Similar Figures 

 

10-5: Trigonometry and Area 

 

10-6: Circles and Arcs 

 

  



 

  



10-7: Areas of Circles and Sectors 

  



Chapter 11 

11-1: Space Figures and Cross Sections 

A polyhedron is a space figure, or three-dimensional figure, whose surfaces 

are polygons. Each polygon is a face of the polyhedron. An edge is a segment 

that is formed by the intersection of two faces. A vertex is a point where three 

or more edges intersect.  

Euler’s Formula: 

For polyhedrons 

The sum of the number of faces (F) and vertices (V) of a polyhedron is two more than the number of 

its edges (E). 

F + V = E + 2 

For nets of polyhedrons 

In two dimensions, Euler’s formula reduces to F + V = E + 1, where F is the number of regions formed 

by V vertices linked by E segments. 

F + V = E + 1 

  



11-2: Surface Areas of Prisms and Cylinders 

A prism is a polyhedron with two congruent, parallel faces, called bases. The other faces are lateral 

faces. You can make a prism using the shape of its bases. 

An altitude of a prism is a perpendicular segment that joins the planes of the bases. The height h of a 

prism is the length of the altitude. A prism may either be right or oblique. 

In a right prism, the lateral faces are rectangles and a lateral edge is an altitude. In an oblique prism, 

some or all of the lateral faces are nonregular. You may assume that a prism is a right prism unless 

stated or picture otherwise. 

The lateral area (L.A.) of a prism is the sum of the areas of the lateral faces. The surface area (S.A.) is 

the sum of the lateral area and the area of the two bases. 

Theorem 11-1: Lateral and Surface Areas of a Prism 

 

 

 

 

 

 

 

 

 

 



Cylinders 

A cylinder is a solid that has two congruent parallel bases that are circles. An altitude of a cylinder is 

a perpendicular segment that joins the planes of the bases. The height h of a cylinder is the length of 

an altitude. 

In a right cylinder, the segment joining the centers of the bases is an altitude. In an oblique cylinder, 

the segment joining the centers is not perpendicular to the planes containing the bases. You may 

assume that a cylinder is a right cylinder unless stated or pictured otherwise. 

To find the area of the curved surface of a cylinder, visualize “unrolling it”. The area of the resulting 

rectangle is the lateral area of the cylinder. The surface area of a cylinder is the sum of the lateral area 

and the areas of the two circular bases. You can find formulas for these areas by looking at a net for 

a cylinder. 

Theorem 11-2: Lateral and Surface Areas of a Cylinder 

 

 

 

  



11-3: Surface Areas of Pyramids and Cones 

A pyramid is a polyhedron in which one face (the base) can be any 

polygon and the other faces (the lateral faces) are triangles that meet at 

a common vertex (called the vertex of the pyramid.) 

You name a pyramid by the shape of its base. The altitude of a pyramid 

is the perpendicular segment from the vertex to the plane of the base. 

The length of the altitude is the height h of the pyramid. 

A regular pyramid is a pyramid whose base is a regular polygon and 

whose lateral faces are congruent isosceles triangles. The slant height l is 

the length of the altitude of a lateral face of the pyramid. 

You can assume that a pyramid is regular unless stated otherwise.  

The lateral area of a pyramid is the sum of the areas of the congruent 

lateral faces. You can find a formula for the lateral area of a pyramid by 

looking at its net. 

 

To find the surface area of a pyramid, add the area of its base to its lateral area. 

Theorem 11-3: Lateral and Surface Areas of a Pyramid 

 

Like a pyramid, a cone is a solid that has one base and a vertex that is not in the same 

plane as the base. However, the base of a cone is circle. In a right cone, the altitude is a 

perpendicular segment from the vertex to the center of the base. The height h is the 

length of the altitude. The slant height l is the distance from the vertex to a point on the 

edge of the base. You may assume that a cone is a right cone unless stated or pictured 

otherwise. 

The lateral area is half the circumference of the base times the slant height. The formulas for the 

lateral area and surface area of a cone are similar to those for a pyramid. 



Theorem 11-4: Lateral and Surface Areas of a Cone 

 

11-4: Volumes of Prisms and Cylinders 

Volume is the space that a figure occupies. It is measured in cubic units such as cubic inches, cubic 

feet, or cubic centimeters. The volumes V of a cube is the cube of the length of its edge e, or V = e^3 

Theorem 11-5: Cavalieri’s Principle 

Theorem 11-6: Volume of a Prism 

 

To find the volume of a cylinder, you use the same formula V = Bh that you use to find the volume of 

a prism. Now, however, B is the area of the circle. 

Theorem 11-7: Volume of a Cylinder 

  



11-5: Volumes of Pyramids and Cones 

The volume of a pyramid is related to the volume of a prism with the same base and height. 

The volume of a cone is related to the volume of a cylinder with the same base and height. 

 

  



11-6: Surfaces Areas and Volumes of Spheres 

A sphere is the set of all points in space equidistant from a given 

point called the center. A radius is a segment that has one 

endpoint at the center and the other endpoint on the sphere. A 

diameter is a segment passing through the center with 

endpoints on the sphere.  

Theorem 11-10: Surface Area of a Sphere 

Theorem 11-11: Volume of a Sphere 

 

  



Chapter 12 

12-1: Tangent Lines 

A radius of a circle and the tangent that intersects the endpoint of the radius on the circle have a 

special relationship. 

Theorem 12-1 

 

Theorem 12-2 is the converse of Theorem 12-1. You can use it to prove that a line or segment is 

tangent to a circle. 

 

 

 

 

 

 

 



Theorem 12-3 

 

12-2: Chords and Arcs 

The following theorems and their converses confirm that if you know that chords, arcs, or central 

angles in a circle are congruent, then you know the other two parts are congruent. 

Theorem 12-4 and Its Converse 

 

Theorem 12-5 and Theorem 12-6 & Their Converses 

 



Theorem 12-7 and Its Converse 

 

The Converse of the Perpendicular Bisector Theorem from Lesson 5-2 has special applications to a 

circle and its diameter, chords, and arcs. 

Theorems 12-8, 12-9, and 12-10 

 



  

  



12-3: Inscribed Angles 

An angle whose vertex is on the circle and whose sides are chords of the circle 

is an inscribed angle. An arc with endpoints on the sides of an inscribed angle, 

and its other points in the interior angle is an intercepted arc. In the diagram, 

inscribed angle C intercepts arc AB.  

Theorem 12-11: Inscribed Angle Theorem 

 

You will use three corollaries to the Inscribed Angle Theorem to find measures of angles in circles. 

Corollaries to Theorem 12-11: The Inscribed Angle Theorem 

 

Theorem 12-12 

 



12-4: Angle Measures and Segment Lengths 

Angles formed by intersecting lines have a special relationship to the related arcs formed when the 

lines intersect a circle. In this lesson, you will study angles and arcs formed by lines intersecting either 

within a circle or outside a circle. 

Theorems 12-13 and 12-14 

 

Theorem 12-15 

 

As you use Theorem 12-15, remember the following. 

• Case 1: The products of the chord segments are equal. 

• Case 2: The products of the secants and their outer segments are equal. 

• Case 3: The product of a secant and its outer segments equals the square of the tangent. 

  



12-5: Circles in the Coordinate Plane 

The information in the equation of a circle allows you to graph the circle. Also, you can write the 

equation of a circle if you know its center and radius. 

Theorem 12-16: Equation of a Circle 

 

 


