
Objec&ve	
  

Students will be able to use their 
knowledge of transformations in 
order show two polygons are 
congruent by mapping them on to 
themselves.  



Congruent	
  Figures	
  

Figures are congruent if one of them 
could be placed on top of the other and 
fit exactly, point for point, side for side, 
and angle for angle. 
 
Congruent figures have the same size 
and shape. 



Congruent triangles- all pairs of 
corresponding parts are congruent 

Would the statement 
rABC ≅	
 rDEF be 
true?    No! 

Congruent polygons- all pairs of 
corresponding parts are congruent 



What else do you notice? 

KT reflects onto itself. 

Whenever a side or an angle is shared by 
two figures, we can say that the side or 
angle is congruent to itself, which is the 
Reflexive Property 



Postulate:  Any segment or angle is 
congruent to itself. (Reflexive 
Property) 



In	
  the	
  following	
  problems,	
  use	
  the	
  proper&es	
  we	
  
learned	
  last	
  chapter	
  to	
  jus&fy	
  each	
  conclusion.	
  



Homework	
   p.114: 1-5  





Objec&ve	
  

Students will be able to name the 
various types of triangles and their 
parts.  



A	
  triangle	
  can	
  be	
  classified	
  2	
  ways:	
  
	
  

1.	
  By	
  Sides:	
  



Classify rEHF by its side lengths. 

Examples:	
  

Classify rEHG by its side lengths. 
Scalene   

Isosceles   



Find the side lengths of     JKL.

Example:	
  

4x – 10.7 = 2x + 6.3 
2x = 17.0 
x = 8.5 

JK = 4(8.5) – 10.7 = 23.3  
KL = 23.3  
JL = 5(8.5) + 2 = 44.5  



2.	
  By	
  Angles:	
  

∠s 



Ex:	
  How	
  would	
  you	
  classify	
  these	
  triangles?	
  

65° 

57° 

58° 

100° 

acute 
scalene 

obtuse 
isosceles 



Classify rBDC by its angle measures.

More	
  Examples:	
  

Obtuse triangle  

Classify rABD by its angle measures.

Acute triangle  



Classify rFHG by its angle measures.

More	
  Examples:	
  

Equiangular triangle 



Anatomy	
  of	
  a	
  Triangle	
  

A 

B C 

Vertex - each point joining the  
sides of the triangle   
A, B, and C are vertices. 

Adjacent Sides - 2 sides that share a vertex 
(next to each other)  

What are the adjacent sides here? 



Isosceles and Right rs 



Interior	
  Angles	
  

Triangle Sum Theorem: the sum of the interior ∠s  
of a r is 180° 

A 

B 

C 

∠1 + ∠2 + ∠3 = 180° 

1 

2 3 



Ex:	
  1	
  acute	
  ∠	
  of	
  a	
  right	
  !	
  is	
  2	
  &mes	
  the	
  other	
  acute	
  
∠.	
  Find	
  the	
  measure	
  of	
  each	
  acute	
  ∠.	
  

M 

N O 

2x + x + 90 = 180 
2x + x = 90 

3x = 90 
x = 30 

 
∠M = 2(30) = 60 
∠N = (30) = 30 

x 

2x 

*In a right !, the 2 acute ∠s are complements. 



Homework	
  

Finding	
  Congruent	
  Triangles	
  Worksheet	
  
	
  
You	
  will	
  need	
  a	
  ruler,	
  compass,	
  and	
  protractor	
  to	
  
help	
  you	
  complete	
  this	
  worksheet	
  and	
  for	
  the	
  next	
  
two	
  days!	
  
	
  
Think	
  about	
  each	
  statement	
  and	
  decide	
  whether	
  it	
  
is	
  true.	
  	
  Give	
  good	
  reasons	
  for	
  your	
  answers.	
  	
  You	
  
might	
  want	
  to	
  also	
  sketch	
  or	
  construct	
  a	
  diagram	
  to	
  
help	
  explain	
  your	
  reasoning.	
  



Objec&ve	
  

Students will be able to use the 
concepts of congruency and similarity to 
prove and evaluate proofs in a geometry 
context and be able to identify and 
understand the significance of a 
counter-example. 



Must	
  the	
  Two	
  Triangles	
  be	
  Congruent?	
  
In your notebook, draw two 
triangles, Triangle A and Triangle 
B. 
 
Make sure one side of Triangle A 
is the same length as one side of 
Triangle B. 
 
Make up some other side lengths 
and angles on your example. 

Is there a way to draw these triangles so they’re not congruent? 
Must Triangle A be congruent to Triangle B? 

The triangles can be congruent, but do not have to be. 



Must	
  the	
  Two	
  Triangles	
  be	
  Congruent?	
  

In your notebook, 
draw two triangles 
with these properties. 
 

Is there a way to draw 
these triangles so they’re 
not congruent? 



Card	
  7:	
  	
  Construc&ng	
  Triangles	
  



Card	
  7:	
  	
  Construc&ng	
  Non-­‐Congruent	
  
Triangles	
  



Card	
  7:	
  	
  Construc&ng	
  Non-­‐Congruent	
  
Triangles	
  



Cards:	
  	
  Must	
  the	
  Two	
  Triangles	
  be	
  
Congruent?	
  



Must	
  the	
  Two	
  Triangles	
  be	
  Congruent?	
  

For at least two other cards (not card 1 or 7): 
•  Draw examples of pairs of triangles A and B 

that have the properties stated on the card 
•  Decide whether the two triangles must be 

congruent, and record your decision 
•  If you decide that the triangles do not have to 

be congruent, draw examples and explain 
why 

•  If you decide that triangles must be 
congruent, try to write a convincing proof 

You need a ruler, compass, and protractor  

**Make sure that you go through Card 5** 



Objec&ve	
  

Students	
  will	
  be	
  able	
  to	
  determine	
  
whether	
  two	
  triangles	
  are	
  congruent	
  
when	
  three	
  parts	
  of	
  one	
  triangle	
  are	
  
congruent	
  to	
  three	
  parts	
  of	
  another	
  
triangle.	
  	
  	
  



Triangle	
  Congruence	
  	
  
A 

B C 

D 

E 

F 
59o 57o 

64o 
64o 

59o 

57o 
3.3 

3.3 

3.4 3.4 

3.6 

3.6 

Is rABC ≅ rDEF? 



Triangle	
  Congruency	
  
If	
  the	
  corresponding	
  sides	
  and	
  corresponding	
  
angles	
  of	
  two	
  triangles	
  are	
  congruent,	
  then	
  the	
  
triangles	
  are	
  congruent.	
  	
  This	
  gives	
  an	
  exact	
  
method	
  for	
  proving	
  triangles	
  are	
  congruent,	
  but	
  
checking	
  the	
  six	
  pairs	
  of	
  corresponding	
  parts	
  is	
  a	
  
great	
  deal	
  of	
  work.	
  
	
  

You	
  can	
  some%mes	
  determine	
  whether	
  two	
  
triangles	
  are	
  congruent	
  when	
  three	
  parts	
  of	
  one	
  
triangle	
  are	
  congruent	
  to	
  three	
  parts	
  of	
  another	
  
triangle.	
  



Three	
  Parts	
  of	
  a	
  Triangle	
  



In-­‐Class	
  Experiment	
  
Use	
  a	
  ruler	
  and	
  protractor	
  and	
  work	
  with	
  a	
  
partner	
  to	
  determine	
  which	
  of	
  the	
  triplets	
  below	
  
guarantee	
  triangle	
  congruence.	
  	
  For	
  each	
  triplet,	
  
try	
  to	
  build	
  two	
  noncongruent	
  triangles	
  with	
  the	
  
given	
  angle	
  measures	
  and	
  side	
  lengths.	
  	
  



Objec&ve	
  

Students	
  will	
  be	
  able	
  to	
  apply	
  
postulates	
  of	
  congruent	
  triangles.	
  	
  



The	
  SSS	
  Postulate	
  

If there exists a correspondence 
between the vertices of two triangles 
such that three sides of one triangle are 
congruent to the corresponding sides of 
the other triangle, the two triangles are 
congruent (SSS). 





The	
  SAS	
  Postulate	
  
If there exists a correspondence 
between the vertices of two triangles 
such that two sides and the included 
angle of one triangle are congruent to 
the corresponding parts of the other 
triangle, the two triangles are congruent 
(SAS). 



The	
  ASA	
  Postulate	
  
If there exists a correspondence 
between the vertices of two triangles 
such that two angles and the included 
side of one triangle are congruent to the 
corresponding parts of the other 
triangle, the two triangles are congruent 
(ASA). 





f   AAS 







Homework	
   p. 120: 1, 3, 4, 6, 15  





Objec&ve	
  

Students will be able to apply the 
principle of CPCTC and recognize 
some basic principles of circles. 



CPCTC	
  
Suppose that in the 
figure rABC ≅rDEF.  
Is it therefore that  
∠B ≅∠E?   

Yes, because of the definition of congruent triangles 

We will often draw such conclusions after knowing 
that some triangles are congruent and CPCTC is the 
reason (“Corresponding Parts of Congruent 
Triangles are Congruent”) 
 
By corresponding parts, we mean only the matching angles 
and sides of the respective triangles. 



Introduc&on	
  of	
  Circles	
  

Point O is the center of 
the circle shown at the 
right.  By definition, 
every point of the circle 
is the same distance 
from the center.  A circle 
is named by its center.  



Formula for area of a circle:  
 
 
Formula for circumference of a circle: 

A = πr2 

C = 2πr 







Homework	
  	
   p. 127: 2, 3, 6, 14, 15  





Objec&ve	
  

Students will be able to use the HL 
postulate to prove right triangles 
congruent and apply the No-Choice 
Theorem and the AAS theorem.   



The	
  HL	
  Postulate	
  

If there exists a correspondence between the 
vertices of two right triangles such that the 
hypotenuse and a leg of one triangle are 
congruent to the corresponding parts of the 
other triangle, the two right triangles are 
congruent (HL). 

rABC≅rDEF by HL 





No-­‐Choice	
  Theorem	
  (Third	
  Angle	
  
Theorem)	
  

We refer to the following theorem as the No-
Choice Theorem since it shows that two angles 
“have no choice” but to be congruent. 

Theorem 53:  If two angles of one 
triangle are congruent to two angles of 
a second triangle, then the third angles 
are congruent. (No-Choice Theorem) 





Theorem 54:  If there exists a 
correspondence between the vertices of 
two triangles such that two angles and 
a nonincluded side of one triangle are 
congruent to the corresponding parts of 
the other triangle, the two triangles are 
congruent (AAS). 





Homework	
   p. 158: 2, 4, 12 
p. 304: 1, 2, 4, 5  

p. 158: 2, 4, 12 



p. 304: 1, 2, 4, 5  



Objec&ve	
  

Students will be able to identify 
altitudes and medians of triangles 
and understand why auxiliary lines 
are used in some proofs. 

Triangle Congruency Quest on Tuesday! J 



Medians	
  of	
  Triangles	
  

A median of a triangle is a line segment drawn 
from any vertex of the triangle to the midpoint of 
the opposite side. (A median divides into two 
congruent segments, or bisects the side to 
which it is drawn.) 



Al&tudes	
  of	
  Triangles	
  

An altitude of a triangle is a line segment drawn 
from any vertex of the triangle to the opposite 
side, extended if necessary, and perpendicular to 
that side.  (An altitude of a triangle forms right 
(90o) angles with one of the sides.) 

Notice in the third diagram, BE falls outside of the triangle. 
Every triangle has three altitudes 



Could	
  an	
  al&tude	
  of	
  a	
  triangle	
  be	
  a	
  
median	
  as	
  well?	
  

Is there a way to make this proof easier? 
We could draw a line segment from A to 
D and then prove rABD ≅	
 rACD (by 
SSS) and that ∠ABD ≅	
 ∠ACD (by 
CPCTC)  
   



Auxiliary	
  Lines	
  
You will find that many proofs involve lines, 
rays, or segments that do not appear in the 
original figure.  These additions to diagrams are 
called auxiliary lines.  Most auxiliary lines 
connect two points already in the diagram. 

Postulate:  Two points determine a 
line (or ray or segment) 

The word determines indicates that there is a line through 
the given points and there is no more than one such line. 

**In proof, S: Draw segment R: Two points determine a segment 







Homework	
   p. 135: 1, 4, 5, 6, 12  





Objec&ve	
  

Students will be able to apply theorems 
relating the angle measures and side 
lengths of triangles.  

Triangle Congruency Quest on Tuesday! J 



Isosceles	
  Triangle	
  
An isosceles triangle is a triangle in which at 
least two sides are congruent. 



Theorem	
  20:	
  	
  If	
  two	
  sides	
  of	
  a	
  triangle	
  are	
  
congruent,	
  then	
  the	
  angles	
  opposite	
  the	
  sides	
  
are	
  congruent.	
  

We proved that 
the triangle is 
congruent to itself 
(its mirror image) 



Theorem	
  21:	
  	
  If	
  two	
  angles	
  of	
  a	
  triangle	
  are	
  
congruent,	
  then	
  the	
  sides	
  opposite	
  the	
  angles	
  
are	
  congruent.	
  

This tells us that 
a triangle is 
isosceles if two 
or more of its 
angles are 
congruent 

Converse of Theorem 20 



Ways	
  to	
  Prove	
  that	
  a	
  Triangle	
  is	
  
Isosceles	
  

1. If at least two sides of a triangle are 
congruent, then the triangle is 
isosceles. 

2. If at least two angles of a triangle are 
congruent, then the triangle is 
isosceles.  



It	
  can	
  be	
  proved	
  that	
  the	
  inequali&es	
  of	
  sides	
  
and	
  angles	
  are	
  related.	
  

Inverses of Theorems 
20 and 21 

Theorem:  If two sides of a triangle are not 
congruent, then the angles opposite them are not 
congruent, and the larger angle is opposite the 
longer side. 

Theorem:  If two angles of a triangle are not 
congruent, then the sides opposite them are not 
congruent, and the larger side is opposite the 
longer angle. 









Homework	
  	
   p.152: 4, 6, 11, 12, 16  





Objec&ve	
  

Students will be able to apply 
theorems about the exterior 
angles and the midsegments of 
triangles.  

Triangle Congruency Quest on Tuesday! J 



Exterior	
  Angle	
  

An exterior angle of a polygon is an angle 
that is adjacent to and supplementary to an 
interior angle of the remote interior angles. 

∠1 is an exterior angle of the polygons below.  An 
exterior angle of a polygon is formed by extending 
one of the sides of the polygon. 



Theorem 51:  The measure of an 
exterior angle of a triangle is equal to 
the sum of the measures of the remote 
interior angles. 

Theorem 52:  A segment joining the 
midpoints of two sides of a triangle is 
parallel to the third side, and its 
length is one-half the length of the 
third side. (Midsegment Theorem) 





The	
  measures	
  of	
  the	
  three	
  angles	
  of	
  a	
  
triangle	
  are	
  in	
  the	
  ra&o	
  3:4:5.	
  	
  Find	
  the	
  
measure	
  of	
  the	
  largest	
  angle.	
  







Homework	
  
p. 298: 2, 3, 11, 16, 18  





Objec&ve	
  

Students will be able to understand and 
apply that if two angles are both 
supplementary and congruent then they 
are right angles.  



Right	
  Angles	
  
In order to prove that two lines are perpendicular, we 
need to prove that the angles formed are right angles. 

Theorem 23:  If two angles are both 
supplementary and congruent, then they are 
right angles. 

Given:  ∠1≅∠2 
Prove:  ∠1 and ∠2 are right angles. 



Given that O is the 
center of the circle, 
∠ROM = (5x – 185)o, 
∠ROP = (x + 35)o, 
and ∠MRO = (9y)o,       
find x and y. 

x = 55 and y = 5 



5b) ∠ADB is supple. to 
∠ADC   

5b) If two ∠s form a straight ∠ (assumed 
from diagram), then they are supple.  



Homework	
   p. 182: 1, 4, 5, 9  


