
Objective: Define “points”, “lines”, and 
“planes”, and be able to identify points 
lines and planes in geometric sketches. 
We will look at an applied problem 
involving probability. 



Point - A point has no dimension. It is 
represented by a dot. 

Line - A line has one dimension. It is 
represented by a line with two arrowheads, but 
extends without end. 

� Through any two points, there is exactly one 
line. You can use any two points on a line to 
name it. 

Now, we start off with some definitions... 



Plane - A plane has two dimensions. It is 
represented by a shape that looks like a floor 
or a wall, but it extends without end. 

� Through any three points not on the same 
line, there is exactly one plane. You can use 
three points that are not all on the same line to 
name a plane. 



Example 1) Name points, lines, and planes. 
 
a) Give two other names for 
PQ and for plane R. 
 
 
 
 
 
b) Name three points that are collinear. 
Name four points that are coplanar. 

R

n

m

Q

V

S

P
T



Example 1b) Use the diagram. 
(1) Give another name for line k 
(2) Give three names for 
Plane BXW. 
(3) Name a point not on 
Plane R. 
(4) Name three collinear 
points 
(5) Name four coplanar 
points 
(6) Name two pairs of opposite rays. 

J

Z

W
X

C

i

RB

A

k



 
Segment - The “line segment” AB, or 
“segment” AB, (written as AB) consists of the 
endpoints A and B and all points on AB that are 
between A and B. 
 
Ray - The ray AB (written as AB) consists of 
the endpoint A and all points on AB that lie on 
the same side of A as B. 

Remark - The intersection of two lines is a point. 
The intersection of two planes is a line. 



Example 2) Name segments, rays, and 
opposite rays 
a) Give another name for GH 
b) Name all rays with endpoint J. Which of 
these rays are “opposite rays”? 

H 

E 

J F 

G 



Example 3) Multiple 3-D Planes. 
(a) How many planes appear in the picture? What shape is 
the base of the pyramid? 
(b) Name three points that are collinear. 
(c) Name the intersection of plane TMN with plane W. 
(d) Does line AO intersect with line UV? 

U
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� Example 4 (Probability): 
Two of the four points below are chosen at 
random. What is the probability that the two 
points chosen are collinear (hint: list all 
possibilities of two points)? 

A

B
 C


D




� Example 4b (Probability): 
Three of the four points below are chosen at 
random. What is the probability that the three 
points chosen are collinear (hint: list all 
possibilities of three points)? 

A

B
 C


D




� Exit Question: 
You are given an equation of a line and a 
point. Use substitution to determine 
whether the point is on the line. 
y = ¼ x + 6;     A(12,9) 



� Objective: We will investigate 
“congruent segments” and be able to 
add distances together. 



Line Segment – Unlike a line, a line 
segment can be measured, because it 
has endpoints.  



Remark – Betweenness of points. 
Point M is between points P and Q if 
and only if P, Q, and M are collinear 
and


PM + MQ = PQ

P Q M 



� Example 1) Application. The distance from 
Trenton, NJ to Edison, NJ is 39 miles, while 
the distance from Edison to Elizabeth, NJ is 
19 miles. Find the distance from Trenton to 
Elizabeth.



� Example 1b) Application. The distance 
from Trenton to Edison is 38¾ miles, while 
the distance from Edison to Elizabeth is 
18⅗ miles. Find the distance from Trenton 
to Elizabeth.



Activity – Finding measurements.  
 (1) Use the QR code below (or go to 

iruler.net) if you need a ruler on the 
iPad. 
 (2) Find an object to measure in the 

classroom. 
 (3) Measure the object in mm and 

inches.  
 

http://iruler.net 




Activity – Finding measurements.  
 (4) Once you have measured your 

object, record your results in the 
following google form: 
 

https://docs.google.com/a/bhpsnj.org/forms/d/e/1FAIpQLSc68awuqXVmV1OZlH_Nbs33_xTXZnN_Kp0jh8E9vGSNVEkWYw/viewform#start=openform 




Remark 2 – Congruent Segments. 
Congruent segments have the same 
measure.

A
 B

C




� Example 2) Find the value of the 
variable and the length YZ if Y is 
between X and Z. 

XY = 11, YZ = 4c, XZ = 83 



� Example 2b) Find the value of the 
variable and the length YZ if Y is 
between X and Z. Are any segments 
“congruent”? 

XY = 7a, YZ = 5a, XZ = 6a + 24 



� Example 3) Plot A(-2,5), K(3,5), C(-1,2), 
L(-1,-3) in a coordinate plane. Then 
determine whether AK and DL are 
congruent. 



� Example 4) Point S is between R and T 
on RT. Use the given information to 
write and equation in terms of x. Solve 
the equation, then find RS and ST. 

� RS = 2x + 10 
� ST = x - 4 
� RT = 21 



Example	4b)	Challenge.	Point	A	is	between	B	and	
C.	If	BA	=	x²	-	4x,	AC	=	3x	-	2,	and	AC	=	10,	Dind	the	
value	of	x	(Hint:	you	will	need	to	factor	and	Dind	
two	solutions	for	x!).		



Example	4c)	Challenge.	Point	K	is	between	J	and	L.	
If	JK	=	x²	-	4x,	KL	=	3x	-	2,	and	JL	=	28,	Dind	the	
measure	of	JK.		



� Exit Question: Find the length of DE. 
63 

E D 50 F 



� Objective: We will learn the “midpoint 
formula” and “distance formula” and 
look at a real world application 



�  Distance – The distance between two points is 
the length of the segment with those points as 
its endpoints. 

�  Remark: Because RS and SR refer to the 
same segment, the order of the endpoints 
does not matter. 

R

S




�  Distance Formula – We can use a coordinate 
system to find the distance between two 
points, and then use the Pythagorean Theorem 
to calculate distances! 

 A(x₁,	y₁)	

B(x₂,	y₂)	



�  Distance Formula – If A has coordinates (x�, y�) 
and B has coordinates (x�, y�), then the 
distance AB is given by 

�  Remark: because we are taking a square root, 
distances can be irrational numbers. 

 

*The	distance	fo
rmula	is	the		

Pythagorean	The
orem!*	



� Example 1) Use the distance formula
What is the approximate length of RS with 
endpoints R(2,3) and S(4, -1)? You may draw a 
picture to help.



� Example 1b) (Think, Pair, Share)
a) What is the approximate length of RS with 
endpoints R(5,6) and S(-2, -2)? You may draw 
a picture to help.



� Example 1c) Application. The dimensions of a tennis 
court are shown below.  If a player serves from one 
corner to the opposite corner, how far does the tennis 
ball travel?

78 feet


36 feet




� Definition – The midpoint of a segment is 
the point halfway between the endpoints of 
the segment. 

�  If AB has endpoints x₁ and x₂, then the 
midpoint M of AB is given by 

A
 B
M




� Definition – A segment bisector is any 
segment, line, ray, or plane that intersects 
a segment at its midpoint. 

A
 B
M


L


N




� Example 2) In the design of a skateboard, VW 
bisects XY at point T, and XT = 39.9 cm. Find 
XY.

T WV

Y


X




� Example 3) Point M is the midpoint of VW. 
Find the length of VM.

9y - 2


14 + 5y


M


V


W




�  Remark – Just as with the Distance Formula, 
We can use the Midpoint Formula to find the 
midpoint of a segment in a coordinate plane: 

 

A(x₁,	y₁)	

B(x₂,	y₂)	



�  The Midpoint Formula – If AB has endpoints 
A(x�, y�) and B(x�, y�), the midpoint is given by 

 

A(x₁,	y₁)	

B(x₂,	y₂)	



� Example 4) Use the midpoint formula
The endpoints of RS are R(1, -3) and S(4, 2). 
Find the coordinates of the midpoint M.



� Example 4b) Use the midpoint formula
The endpoints of RS are R(5,5) and S(-5,-5). 
Find the coordinates of midpoint M.



� Example 4c (Challenge). Finding an 
endpoint.

The midpoint of JK is M(2, 6). One endpoint is 
J(-2, 10). Find the coordinates of endpoint K.



� Example 5 (Challenge) 
Create a formula for finding the midpoint of 
a segment with endpoints A(0, 0) and B(m, 
n). Explain. 



� Exit Question #1: Find the distance of 
segment RS with endpoints R(4,4) and 
S(-1,-1)



� Exit Question #2: In the diagram, M is the 
midpoint. Find AM.

x + 5
 2x

A
 M
 F




� Objective: We want to name, 
measure, and classify angles 
between 0˚ and 180˚, and identify 
angle bisectors



 An Angle is formed by two rays. The 
common endpoint of an angle is called the 
vertex. 

A


C
B


BA	and	BC	form	∠ABC	



� Example 2) Name three angles in the diagram.

A
 B


C
 Q




 Remark – Angles are measured in units 
called degrees. The degree is obtained by 
dividing the distance around a circle into 
360 parts. 
 



Activity – Measuring angles with a 
protractor.  
(1) Use the website 
www.visnos.com/demos/basic-angles  
to measure the angle using a protractor (on 
your iPad). 
(2) Click “hide all” on the third 
button to the right. Then click 
the “die” button for a random 
angle. 
 



Activity – Measuring angles with a 
protractor.  
(4) Measure the angle using the protractor 
button. Measure to the nearest whole 
degree. 
(5) Record your measurement to the 
following google form: 



We can classify angles into four types: Acute, 
Right, Obtuse, and Straight. 

Remark - Two angles are Congruent if they 
have the same measure. An Angle Bisector is 
a ray that divides an angle into two congruent 
angles. 



Example 3) Finding measures of angles 
a) Given that m�LKN = 145˚, find m�LKM and 
m�MKN. 
 
 
 

N 

M 

K 

L 
(4x - 3)˚ 

(2x + 10)˚ 



Example 3b) Given that m�KLM is a straight 
angle, find m�KLN and m�NLM. 
 
 
 

N 

M K L 

(4x + 3)˚ (10x - 5)˚ 



Example 4) Use the diagram below. Name the vertex of 
each angle: 
(a) �4 
(b) �7 
(c) �2 
(d) �1 M


N
 R
P


Q


1
 6


5

7


2

4




�  Example 5) Take a piece of paper, and draw  
and acute angle ABC. Then, fold the paper so 
that ray BC is on top of ray BA. Draw a point D 
on the fold inside the paper. What do you 
notice about point D? 



�  Exit Question: In the diagram, YW bisects �XYZ, 
and m�XYW = 18˚. Find m�XYZ and m�WYZ.

X

Y

Z

W



� Objective: We will explore special 
angle relationships, including 
complimentary and supplementary 
angles.



Complimentary Angles - Two angles are 
complimentary if the sum of the measures 
is 90˚ 
 
 
 
 
Supplementary Angles - Two angles are 
supplementary if the sum of their 
measures is 180˚ 



Example 1) In the figure, name a pair of 
complementary angles, a pair of 
supplementary angles, and a pair of adjacent 
angles. 

B 

C 

D R 

T S A 15˚ 
105˚ 75˚ 



Example 2) In the figure, name a pair of 
complementary angles, a pair of 
supplementary angles, and a pair of adjacent 
angles. 

K 

F 
G 

H 

L 
49˚ 

41˚ 131˚ 



Example 3) Find measures of complements 
and supplements 
� a) Given that �1 is a complement of �2 and 
m�1 = 64.5˚, find m�2 
� b) Given that �3 is a supplement of �4 and 
m�4 = 52.5˚, find m�3 



Angle Pairs - Two adjacent angles are a linear 
pair if they are connected, and form a straight line. 
Two angles are Vertical Angles if their rays cross 
each other. Draw two pictures below: 

Remark - 1) Angles in a linear pair are 
supplementary. 2) Vertical angles are congruent. 



�  Example 3) Identify all linear pairs and all 
vertical angles in the diagram. 

5 4 
3 2 1 



Example	4)	Find	the	measures	of	two	
supplementary	angles	if	the	difference	in	the	
measures	of	the	two	angles	is	24.	(Hint:	one	of	
the	angles	must	be	called	“x”!)	



Remark	–	Two	lines	are	perpendicular	if	and	
only	if	they	intersect	to	form	four	right	angles.	
	
	
	



Example	4b)	Find	the	value	of	x	so	that	∠WTU	
is	perpendicular.	Then	Pind	the	value	of	y.		

Y


V


X

W


U


T


y°

(9x)°




Example	4c)	Find	the	value	of	x.		

Y


V


X

W


U


T


(4x - 8)°
x°

(2x - 6)°




Remark	–	Some	things	we	can	assume	to	be	true,	others	
we	cannot!	Answer	each	question	with	“yes”	or	“no”.	
(a)	Is	EB	⟂	DB	?	
(b)	∠ABE	=	∠DBC?	
(c)	A,	B,	and	C	are	collinear?	
(d)	∠ABE	and	∠EBC	
	are	a	linear	pair?	
(e)	Are	∠FAB	and	∠FBD	
supplementary?	
	

A

B


C


D

E


F




�  Exit Question: If �1 and �2 are complements, 
and m�1 = 60˚, find m�2.



� Objective – Now that we can work 
with segments and angles, we want 
to investigate polygons, including 
the perimeter and area of those 
polygons.



Polygon - A polygon is a closed plane figure 
that is  
1) Formed by three or more line segments 
2) Each side intersects exactly two sides, 
one at each endpoint. 
3) Each endpoint is called a vertex 



A polygon is convex if by extending lines 
around the entire figure, no line travels 
through the interior. A polygon that is not 
convex is called concave.  



Example 1) Tell whether the figure is a 
polygon, and if so, whether it is convex or 
concave. 



� A polygon can be classified by its number of 
sides. Fill in the table below:

Number of Sides Classification

3 Triangle

4

5

Hexagon

Heptagon

8

Nonagon

10

Dodecagon

n-gon



Equilateral - An equilateral polygon has all 
sides congruent 

Equiangular - An equiangular polygon has all 
angles congruent 



Regular - A regular polygon is a convex 
polygon that is both equilateral and 
equiangular. 



� Example 2) A table is shaped like a 
regular hexagon. The expressions shown 
represent side lengths of the hexagonal 
table. Find the length of a side. 

(3x + 6) in. 

(4x - 2) in. 



Example	3)	Find	the	perimeter	(or	
circumference)	and	area	for	each	Pigure.	
(a) 	 	 	 	 	 	(b)	

3 cm


12 cm
 6 in.




Example	3b)	Find	the	perimeter	(or	
circumference)	and	area	for	each	Pigure.	
(a) 	 	 	 	 	 	(b)	

12 in.


8 in.
10 in
 10 m
10 in.




Example 4) Triangle LMP has vertices L(6,6), 
M(6, -6), and P(1, -6). What is the perimeter of 
triangle LMP (Hint: you will need the distance 
formula!)? 



� Example 4b) (Challenge)  The area of a 
rectangle is 36 square inches. The length of the 
rectangle is twice its width. Find the length and 
width of the rectangle.



Example 5) A multi-step problem. An ice-
resurfacing machine is used to smooth the 
surface of the ice at a skating rink. The 
machine can resurface about 270 square 
yards of ice in one minute. 
About how many minutes does it take the 
machine to resurface a 
rectangular skating rink  
that is 200 feet long and  
90 feet wide? 

https://www.pinterest.com/totalhockeyinc/zamboni-time/ 




Example 5b) A multi-step problem. An ice-
resurfacing machine is used to smooth the 
surface of the ice at a skating rink. The 
machine can resurface about 270 square 
yards of ice in one minute. 
About how many minutes does it take the 
machine to resurface a rectangular skating 
rink that is 100 feet long and 80 feet wide? 



�  Exit Question: Classify the polygon by its 
number of sides. Tell whether the polygon is 
equilateral, equiangular, or regular. 



� Objective – We will identify and 
name three dimensional figures, 
and also find surface area and 
volume.



DePinition	–	A	polyhedron	is	a	solid	with	all	
Plat	surfaces	that	enclose	a	single	region	of	
space.	
	
The	solid	has	faces,	
edges,	and	vertices.	



Remark	–	There	are	prisms,	pyramids,	cylinders,	
cones,	and	spheres.	Label	each	below:	



Remark	–	Write	down	some	key	surface	area	and	
volume	formulas!!	



Example	1)	Find	the	surface	area	and	volume	of	
the	rectangular	prism.	

12 in.


38 in.


12 in.




Example	1b)	Think,	Pair,	Share.	Find	the	surface	
area	and	volume	of	the	triangular	prism	(Hint:	you	
need	the	Pythagorean	Theorem!).	

10 in.


8 in.

15 in




Example	2)	Find	the	surface	area	and	volume	of	
the	cone.	Leave	your	answer	in	terms	of	π!	

5 cm


3 cm


4 cm




Example	2b)	Find	the	surface	area	and	volume	of	
the	sphere.	Leave	your	answer	in	terms	of	π!	

8 in.




Example	3)	Meagan	is	painting	her	family’s	fence.	
Each	fence	post	is	composed	of	a	square	prism	and	
a	square	pyramid.	The	height	of	the	pyramid	is	4	
inches;	each	edge	is	6	inches	wide	and	the	height	
of	the	prism	is	4	feet,	as	shown.	Find	the	surface	
area	and	volume	of	each	post.	

http://deckdepot.com/quickcap-aluminum-pyramid-post-cap.aspx  



Example	3	con’t)	(Challenge)	At	Home	Depot,	
paint	costs	$16	per	gallon,	and	each	gallon	covers	
280	square	feet.	If	Meagan	must	paint	20	posts,	
how	much	will	it	cost	her?	Round	your	answer	to	
the	nearest	cent.	

http://deckdepot.com/quickcap-aluminum-pyramid-post-cap.aspx  



�  Exit Question) The volume of a sphere is 972� 
cubic feet. What is the radius of the sphere?


