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One dayOne dayOne dayOne day,,,, you are playing football in your backyard with your friend, Julio.  You believe that you can  you are playing football in your backyard with your friend, Julio.  You believe that you can  you are playing football in your backyard with your friend, Julio.  You believe that you can  you are playing football in your backyard with your friend, Julio.  You believe that you can 

throw the ball farther than he can, so you challenge him to a throwing contest.throw the ball farther than he can, so you challenge him to a throwing contest.throw the ball farther than he can, so you challenge him to a throwing contest.throw the ball farther than he can, so you challenge him to a throwing contest.  Julio  Julio  Julio  Julio accepts your  accepts your  accepts your  accepts your 

challengechallengechallengechallenge and asks to throw first.  Julio steps up and and asks to throw first.  Julio steps up and and asks to throw first.  Julio steps up and and asks to throw first.  Julio steps up and throws the ball so far that it goes over the  throws the ball so far that it goes over the  throws the ball so far that it goes over the  throws the ball so far that it goes over the 

fence that separates your yard from your neighborfence that separates your yard from your neighborfence that separates your yard from your neighborfence that separates your yard from your neighbor’’’’ssss yard yard yard yard.  Julio says, “Don’t worry.  I will use a .  Julio says, “Don’t worry.  I will use a .  Julio says, “Don’t worry.  I will use a .  Julio says, “Don’t worry.  I will use a 

ladder to climb the fence and get the ball.  All I need is a ladder that is ladder to climb the fence and get the ball.  All I need is a ladder that is ladder to climb the fence and get the ball.  All I need is a ladder that is ladder to climb the fence and get the ball.  All I need is a ladder that is taller than the fence.”  You ask taller than the fence.”  You ask taller than the fence.”  You ask taller than the fence.”  You ask 

JuJuJuJulio why he needs a ladder taller than the fence, and he begins to explain.lio why he needs a ladder taller than the fence, and he begins to explain.lio why he needs a ladder taller than the fence, and he begins to explain.lio why he needs a ladder taller than the fence, and he begins to explain.    

    

“If I use a ladder shorter than the fence, it will not be tall enough for me to climb “If I use a ladder shorter than the fence, it will not be tall enough for me to climb “If I use a ladder shorter than the fence, it will not be tall enough for me to climb “If I use a ladder shorter than the fence, it will not be tall enough for me to climb 

over it.”over it.”over it.”over it.”    

    

    

“If I use a ladder that is the same height as the fence, it will l“If I use a ladder that is the same height as the fence, it will l“If I use a ladder that is the same height as the fence, it will l“If I use a ladder that is the same height as the fence, it will lieieieie    

flat againsflat againsflat againsflat against the fence, and it will not be stable.”t the fence, and it will not be stable.”t the fence, and it will not be stable.”t the fence, and it will not be stable.”    

    

    

    

    

““““I must use a ladder that is longer than the fence, so I can rest it at an I must use a ladder that is longer than the fence, so I can rest it at an I must use a ladder that is longer than the fence, so I can rest it at an I must use a ladder that is longer than the fence, so I can rest it at an angleangleangleangle.”.”.”.”    

    

    

Julio continues to explain, “If you look at the way the ladder leans up against the Julio continues to explain, “If you look at the way the ladder leans up against the Julio continues to explain, “If you look at the way the ladder leans up against the Julio continues to explain, “If you look at the way the ladder leans up against the 

fence, it forms a fence, it forms a fence, it forms a fence, it forms a triangle.”.”.”.”    

    

    

• A A A A triangle is a polygon with three sides is a polygon with three sides is a polygon with three sides is a polygon with three sides and three angles.  The  and three angles.  The  and three angles.  The  and three angles.  The prefixprefixprefixprefix “tri “tri “tri “tri----” means three.  ” means three.  ” means three.  ” means three.  

So, a So, a So, a So, a triangletriangletriangletriangle is made  is made  is made  is made up up up up of three angles.of three angles.of three angles.of three angles.    

o The following are examples of triangles.The following are examples of triangles.The following are examples of triangles.The following are examples of triangles.    
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Let’s look at the side view of the ladder and the fence.Let’s look at the side view of the ladder and the fence.Let’s look at the side view of the ladder and the fence.Let’s look at the side view of the ladder and the fence.    

    

In the picture, we caIn the picture, we caIn the picture, we caIn the picture, we can see that the ladder leaning up against the n see that the ladder leaning up against the n see that the ladder leaning up against the n see that the ladder leaning up against the 

fence forms a triangle.  The three sides are made of the ground, fence forms a triangle.  The three sides are made of the ground, fence forms a triangle.  The three sides are made of the ground, fence forms a triangle.  The three sides are made of the ground, 

the fence, and the ladder.  the fence, and the ladder.  the fence, and the ladder.  the fence, and the ladder.      

    

    

    

This triangle also has three angles.  The three angles are formed between the This triangle also has three angles.  The three angles are formed between the This triangle also has three angles.  The three angles are formed between the This triangle also has three angles.  The three angles are formed between the 

ladder and the fence, the fence andladder and the fence, the fence andladder and the fence, the fence andladder and the fence, the fence and the ground, and the ground and the  the ground, and the ground and the  the ground, and the ground and the  the ground, and the ground and the 

ladder.  ladder.  ladder.  ladder.  When evaluating math problems, When evaluating math problems, When evaluating math problems, When evaluating math problems, we assume that we assume that we assume that we assume that ffffences and walls ences and walls ences and walls ences and walls 

are always built perpendicular to the ground.  Thus, we use the small box are always built perpendicular to the ground.  Thus, we use the small box are always built perpendicular to the ground.  Thus, we use the small box are always built perpendicular to the ground.  Thus, we use the small box 

symbol to show the right angle formed by the fence and the ground.symbol to show the right angle formed by the fence and the ground.symbol to show the right angle formed by the fence and the ground.symbol to show the right angle formed by the fence and the ground.    

    

The trThe trThe trThe triangle is the most basic iangle is the most basic iangle is the most basic iangle is the most basic polygonpolygonpolygonpolygon,,,, with the least number of sides.  It is impossible to make a  with the least number of sides.  It is impossible to make a  with the least number of sides.  It is impossible to make a  with the least number of sides.  It is impossible to make a 

twotwotwotwo----sided polygon.  We name a triangle by each of its sided polygon.  We name a triangle by each of its sided polygon.  We name a triangle by each of its sided polygon.  We name a triangle by each of its verticesverticesverticesvertices.  .  .  .      

    

The following triangle is The following triangle is The following triangle is The following triangle is ABC∆ .  We use the symbol.  We use the symbol.  We use the symbol.  We use the symbol∆  to represent a triangle. to represent a triangle. to represent a triangle. to represent a triangle.    

ABC∆  has three sides:   has three sides:   has three sides:   has three sides:  , ,  and AB BC AC ....    

ABC∆  has three angles:   has three angles:   has three angles:   has three angles:  CandBA ∠∠∠ ,,     

ABC∆  has three  has three  has three  has three verticesverticesverticesvertices: : : : A,    B, and , and , and , and C    

    

    

    

    

TriangleTriangleTriangleTriangles havs havs havs have some special properties.e some special properties.e some special properties.e some special properties.    

    

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

    

FenceFenceFenceFence 
LadderLadderLadderLadder 

GroundGroundGroundGround 

A B 

C 

Think BackThink BackThink BackThink Back    

 
    

The word “vertex” was used for angles.  The word “vertex” was used for angles.  The word “vertex” was used for angles.  The word “vertex” was used for angles.  

“Vertex” “Vertex” “Vertex” “Vertex” isisisis used in polygons for the  used in polygons for the  used in polygons for the  used in polygons for the 

points where points where points where points where sides meet and form anglessides meet and form anglessides meet and form anglessides meet and form angles.  .  .  .  

The vertex is a cThe vertex is a cThe vertex is a cThe vertex is a corner.  “Vertices” is the orner.  “Vertices” is the orner.  “Vertices” is the orner.  “Vertices” is the 

word we use for more than one “vertex”.word we use for more than one “vertex”.word we use for more than one “vertex”.word we use for more than one “vertex”.    
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Find out for yourself!Find out for yourself!Find out for yourself!Find out for yourself!    

Step 1Step 1Step 1Step 1:  Get a blank piece of paper.  Use a straightedge and draw a triangle on :  Get a blank piece of paper.  Use a straightedge and draw a triangle on :  Get a blank piece of paper.  Use a straightedge and draw a triangle on :  Get a blank piece of paper.  Use a straightedge and draw a triangle on 

that sheet of paper.that sheet of paper.that sheet of paper.that sheet of paper.    

    

    

    

    

    

    

Step 2Step 2Step 2Step 2:  Cut out your :  Cut out your :  Cut out your :  Cut out your triangle, and number each vertex with a 1, 2, and 3.triangle, and number each vertex with a 1, 2, and 3.triangle, and number each vertex with a 1, 2, and 3.triangle, and number each vertex with a 1, 2, and 3.    

    

    

    

    

    

Step 3Step 3Step 3Step 3:  Cut or rip the three corners from the triangle:  Cut or rip the three corners from the triangle:  Cut or rip the three corners from the triangle:  Cut or rip the three corners from the triangle....    

    

    

    

    

    

    

Step 4Step 4Step 4Step 4:  Line up the three angles :  Line up the three angles :  Line up the three angles :  Line up the three angles with with with with their numberstheir numberstheir numberstheir numbers pointing towards the middle pointing towards the middle pointing towards the middle pointing towards the middle....    

    

    

    

    

    

What do you notice about the What do you notice about the What do you notice about the What do you notice about the way the way the way the way the three anthree anthree anthree anglesglesglesgles line up line up line up line up????    

 

1 2 

3 

1 2 

3 

1 3 2 
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The sum of the angles is The sum of the angles is The sum of the angles is The sum of the angles is 180°  in  in  in  in everyeveryeveryevery triangle.  Triangles can be classified by the types of angles  triangle.  Triangles can be classified by the types of angles  triangle.  Triangles can be classified by the types of angles  triangle.  Triangles can be classified by the types of angles 

they have.  There are three types of triangles defined by their angles:  they have.  There are three types of triangles defined by their angles:  they have.  There are three types of triangles defined by their angles:  they have.  There are three types of triangles defined by their angles:  acute    triangle, , , , right    

triangle, and , and , and , and obtuse    triangle....    

    

• AnAnAnAn    acute    triangle is a triangle where  is a triangle where  is a triangle where  is a triangle where everyeveryeveryevery angle is an acute angle.  Each angle is  angle is an acute angle.  Each angle is  angle is an acute angle.  Each angle is  angle is an acute angle.  Each angle is less less less less 

than than than than 90° ....    

o The following are examples of acute triangles.The following are examples of acute triangles.The following are examples of acute triangles.The following are examples of acute triangles.    

    

    

    

    

• A A A A right    triangle is a triangle that has  is a triangle that has  is a triangle that has  is a triangle that has oneoneoneone right angle.  One angle is right angle.  One angle is right angle.  One angle is right angle.  One angle is    exactlyexactlyexactlyexactly    90° ....    

o The following are examples of right triangles.The following are examples of right triangles.The following are examples of right triangles.The following are examples of right triangles.    

    

    

    

    

    

• An An An An obtuse    triangle is a triangle that has  is a triangle that has  is a triangle that has  is a triangle that has oneoneoneone obtuse angle.  One angle is  obtuse angle.  One angle is  obtuse angle.  One angle is  obtuse angle.  One angle is betweenbetweenbetweenbetween    90°     

and and and and 180° ....    

o The following are examThe following are examThe following are examThe following are examples of obtuse triangles.ples of obtuse triangles.ples of obtuse triangles.ples of obtuse triangles.    

    

    

    

    

    

    

    

    

    

    

Right triangles can only have one right angle.  If they had Right triangles can only have one right angle.  If they had Right triangles can only have one right angle.  If they had Right triangles can only have one right angle.  If they had 

more than one, the sum of the angles would be greater more than one, the sum of the angles would be greater more than one, the sum of the angles would be greater more than one, the sum of the angles would be greater 

than than than than 180° .  The same is true for obtuse triangles..  The same is true for obtuse triangles..  The same is true for obtuse triangles..  The same is true for obtuse triangles.    
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ExampleExampleExampleExample    

Find the missing angFind the missing angFind the missing angFind the missing angle in the triangle, and define the trianglele in the triangle, and define the trianglele in the triangle, and define the trianglele in the triangle, and define the triangle as acute, right or obtuse. as acute, right or obtuse. as acute, right or obtuse. as acute, right or obtuse.    

    

    

    

    

    

    SolutionSolutionSolutionSolution    

The sum of the angles in every triangle is The sum of the angles in every triangle is The sum of the angles in every triangle is The sum of the angles in every triangle is 180° .  The two angles we ha.  The two angles we ha.  The two angles we ha.  The two angles we have are ve are ve are ve are 42°  and  and  and  and 80° .  .  .  .  

We know thatWe know thatWe know thatWe know that    ( )°=∠+∠+∠ 180CmBmAm , so, so, so, so    

    42 80 180x° + ° + = ° ....    

Now we can solve this problem as an algebraic equation.  First, combine similar termsNow we can solve this problem as an algebraic equation.  First, combine similar termsNow we can solve this problem as an algebraic equation.  First, combine similar termsNow we can solve this problem as an algebraic equation.  First, combine similar terms....    

    

42 80 180

122 180

x

x

° + ° + = °
° + = °     

Now we want to get the variable by itself.Now we want to get the variable by itself.Now we want to get the variable by itself.Now we want to get the variable by itself.    

    

122 180

58

x

x

° + = °

= °
    

So, the missing angle is So, the missing angle is So, the missing angle is So, the missing angle is 58° ....    

    

    

    

    

    

    

    

Each angle is less than Each angle is less than Each angle is less than Each angle is less than 90° , so , so , so , so ABC∆  is an acute triangle. is an acute triangle. is an acute triangle. is an acute triangle.    

    

    

42°  80°  A 

B 

C 

58°  

42°  80°  A 

B 

C 

x  

–122 –122 
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Let’Let’Let’Let’s get some practice on our own.s get some practice on our own.s get some practice on our own.s get some practice on our own.    

                    

    

    

1.1.1.1.    Find the measure of the missing angle in the given triangles.  Then, classify Find the measure of the missing angle in the given triangles.  Then, classify Find the measure of the missing angle in the given triangles.  Then, classify Find the measure of the missing angle in the given triangles.  Then, classify the trianglesthe trianglesthe trianglesthe triangles as  as  as  as 

acute, right or obtuse.acute, right or obtuse.acute, right or obtuse.acute, right or obtuse.    

    a)a)a)a)                    b)b)b)b)    

    

    

    

    

    

    

    

    

    

    

    

    c)c)c)c)                    d)d)d)d)    

    

    

    

    

    

    

    

Excellent!  Now we need to classify triangles by tExcellent!  Now we need to classify triangles by tExcellent!  Now we need to classify triangles by tExcellent!  Now we need to classify triangles by the length of their sides.  There are three ways to he length of their sides.  There are three ways to he length of their sides.  There are three ways to he length of their sides.  There are three ways to 

classify a triangle by the length of its sides:  classify a triangle by the length of its sides:  classify a triangle by the length of its sides:  classify a triangle by the length of its sides:  equilateral, , , , isosceles, and , and , and , and scalene....    

    

    

30°  

a 

72°  

36°  

y 

40°  33°  

b 

103°  

24°  

z 
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• An An An An equilateral    triangle is a triangle with  is a triangle with  is a triangle with  is a triangle with all sidesall sidesall sidesall sides having equal measure.  Notice that it  having equal measure.  Notice that it  having equal measure.  Notice that it  having equal measure.  Notice that it 

sounds as if the word “eqsounds as if the word “eqsounds as if the word “eqsounds as if the word “equal” is in the word equilateral.ual” is in the word equilateral.ual” is in the word equilateral.ual” is in the word equilateral.    

o All the angles in an equilateral triangle have equal measure.  All the angles in an equilateral triangle have equal measure.  All the angles in an equilateral triangle have equal measure.  All the angles in an equilateral triangle have equal measure.      

The following is an example of an equilateral triangle.The following is an example of an equilateral triangle.The following is an example of an equilateral triangle.The following is an example of an equilateral triangle.    

    

    

    

    

    

• An An An An isosceles    triangle is a triangle with  is a triangle with  is a triangle with  is a triangle with two sidestwo sidestwo sidestwo sides measuring the same length.   measuring the same length.   measuring the same length.   measuring the same length.  

Remember that isosRemember that isosRemember that isosRemember that isosceles trapezoids have two sides with the same length.celes trapezoids have two sides with the same length.celes trapezoids have two sides with the same length.celes trapezoids have two sides with the same length.    

o Two of the angles in an isosceles triangle have the same measure.  Two of the angles in an isosceles triangle have the same measure.  Two of the angles in an isosceles triangle have the same measure.  Two of the angles in an isosceles triangle have the same measure.      

The following is an example of an isosceles triangle.The following is an example of an isosceles triangle.The following is an example of an isosceles triangle.The following is an example of an isosceles triangle.    

    

    

    

    

• A A A A scalene    triangle is a triangle with no sides measuring the same length.   is a triangle with no sides measuring the same length.   is a triangle with no sides measuring the same length.   is a triangle with no sides measuring the same length.  Any triangle Any triangle Any triangle Any triangle 

that that that that is not equilateral or isoscelesis not equilateral or isoscelesis not equilateral or isoscelesis not equilateral or isosceles is a scalene triangle. is a scalene triangle. is a scalene triangle. is a scalene triangle.    

The following are examples of scalene triangles.The following are examples of scalene triangles.The following are examples of scalene triangles.The following are examples of scalene triangles.    

    

    

    

    

    

    

    

    

Notice that one triangle is scalene and has a right angle in it.  A triangle can be defined by its sidesNotice that one triangle is scalene and has a right angle in it.  A triangle can be defined by its sidesNotice that one triangle is scalene and has a right angle in it.  A triangle can be defined by its sidesNotice that one triangle is scalene and has a right angle in it.  A triangle can be defined by its sides,,,, as  as  as  as 

well as well as well as well as by by by by its aits aits aits angles.  ngles.  ngles.  ngles.      
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ExampleExampleExampleExample    

Find the missing angles, and classify the triangle in as many ways as possible.Find the missing angles, and classify the triangle in as many ways as possible.Find the missing angles, and classify the triangle in as many ways as possible.Find the missing angles, and classify the triangle in as many ways as possible.    

    

    

    

    

    

    SolutionSolutionSolutionSolution    

The fThe fThe fThe first thing we irst thing we irst thing we irst thing we knowknowknowknow is that  is that  is that  is that QRS∆  is an isosceles triangle is an isosceles triangle is an isosceles triangle is an isosceles triangle because two sides have equal  because two sides have equal  because two sides have equal  because two sides have equal 

measure.  We must use themeasure.  We must use themeasure.  We must use themeasure.  We must use the fact that angles opposite sides of equal length are congruent. fact that angles opposite sides of equal length are congruent. fact that angles opposite sides of equal length are congruent. fact that angles opposite sides of equal length are congruent.    

    

    

    

    

    

    

Thus,Thus,Thus,Thus, we know that  we know that  we know that  we know that RQ ∠≅∠  which means that  which means that  which means that  which means that °=∠=∠ 35RmQm     

    

    

    

    

    

    

To find the last angle, we will use the fact thatTo find the last angle, we will use the fact thatTo find the last angle, we will use the fact thatTo find the last angle, we will use the fact that            °=∠+∠+∠ 180SmRmQm .  .  .  .      

35°  
Q R 

S 

Q R 

S 

35°  
Q R 

S 

35°  

 

  

All three angles in an equilateral triangle have the same measure.  If the anglesAll three angles in an equilateral triangle have the same measure.  If the anglesAll three angles in an equilateral triangle have the same measure.  If the anglesAll three angles in an equilateral triangle have the same measure.  If the angles add up to  add up to  add up to  add up to 180°     

and each angle is the same measure, then each angle must be and each angle is the same measure, then each angle must be and each angle is the same measure, then each angle must be and each angle is the same measure, then each angle must be 180 3 60° ÷ = ° ....    

 In an isosceles triangle, the angles opposite the sides of equal length are congruent. In an isosceles triangle, the angles opposite the sides of equal length are congruent. In an isosceles triangle, the angles opposite the sides of equal length are congruent. In an isosceles triangle, the angles opposite the sides of equal length are congruent.    
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35 35 180

70 180

110

m S

m S

m S

° + ° + = °
° + = °

= °

∡

∡

∡

    

    

    

    

    

    

QRS∆  is an obtuse, isosceles triangle with  is an obtuse, isosceles triangle with  is an obtuse, isosceles triangle with  is an obtuse, isosceles triangle with 35m Q m R= = °∡ ∡ , and , and , and , and 110m S = °∡ ....    

    

Another interesting thing about triangles is the Another interesting thing about triangles is the Another interesting thing about triangles is the Another interesting thing about triangles is the triangle    inequality....    

    

• The The The The triangle    inequality states that the sum of the lengths of any two sides of a  states that the sum of the lengths of any two sides of a  states that the sum of the lengths of any two sides of a  states that the sum of the lengths of any two sides of a 

triangle is greater than the length of the third side.  More specifically, the sum of the two triangle is greater than the length of the third side.  More specifically, the sum of the two triangle is greater than the length of the third side.  More specifically, the sum of the two triangle is greater than the length of the third side.  More specifically, the sum of the two 

shorter sides is greater than the longest side.shorter sides is greater than the longest side.shorter sides is greater than the longest side.shorter sides is greater than the longest side.    

    

    

    

    

    

    

    

Think of the triangle inequality this wayThink of the triangle inequality this wayThink of the triangle inequality this wayThink of the triangle inequality this way::::        ssssuppose we want uppose we want uppose we want uppose we want 

to travel between three cities (Houston, Dallas, and San to travel between three cities (Houston, Dallas, and San to travel between three cities (Houston, Dallas, and San to travel between three cities (Houston, Dallas, and San 

Antonio).  The shortest distance between two cities is a Antonio).  The shortest distance between two cities is a Antonio).  The shortest distance between two cities is a Antonio).  The shortest distance between two cities is a 

straight path between them.  So, it is a shorter straight path between them.  So, it is a shorter straight path between them.  So, it is a shorter straight path between them.  So, it is a shorter distance to distance to distance to distance to 

travel directly between San Antonio and Houston as travel directly between San Antonio and Houston as travel directly between San Antonio and Houston as travel directly between San Antonio and Houston as 

opposed to goopposed to goopposed to goopposed to going from San Antonio to Dallas, and ing from San Antonio to Dallas, and ing from San Antonio to Dallas, and ing from San Antonio to Dallas, and then then then then 

from Dallas to Houston.from Dallas to Houston.from Dallas to Houston.from Dallas to Houston.    

35°  
Q R 

S 

35°  

110°  

70− ° 70− °

a b 

c 

a b c

a c b

b c a

+ >
+ >
+ >

 

DallasDallasDallasDallas    

HoustonHoustonHoustonHouston    
San AntonioSan AntonioSan AntonioSan Antonio    
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2.  Classify the following triangles by their angles and their sides.2.  Classify the following triangles by their angles and their sides.2.  Classify the following triangles by their angles and their sides.2.  Classify the following triangles by their angles and their sides.    

    a)  a)  a)  a)                  b)b)b)b)    

    

    

    

    

    

    

    

    

    

    c)c)c)c)                d)d)d)d)    

    

    

    

    

    

    

    

    

    

    

    

Now that we have discussed all the types of triangles, we will focNow that we have discussed all the types of triangles, we will focNow that we have discussed all the types of triangles, we will focNow that we have discussed all the types of triangles, we will focus on special properties of right us on special properties of right us on special properties of right us on special properties of right 

triangles.  triangles.  triangles.  triangles.  Every triangle has three sides, but right triangles have special names for the three sides.  Every triangle has three sides, but right triangles have special names for the three sides.  Every triangle has three sides, but right triangles have special names for the three sides.  Every triangle has three sides, but right triangles have special names for the three sides.  

The two shorter sides are called the The two shorter sides are called the The two shorter sides are called the The two shorter sides are called the legs, and the longest side is called the , and the longest side is called the , and the longest side is called the , and the longest side is called the hypotenuse....    

    

    

60°  60°  

60°  

24°  
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• The The The The legs of a right tri of a right tri of a right tri of a right triangle are the sides angle are the sides angle are the sides angle are the sides adjacentadjacentadjacentadjacent to the right angle. to the right angle. to the right angle. to the right angle.    

• The The The The hypotenuse of a right triangle is the side opposite the right angle.  It is the longest  of a right triangle is the side opposite the right angle.  It is the longest  of a right triangle is the side opposite the right angle.  It is the longest  of a right triangle is the side opposite the right angle.  It is the longest 

side of the triangle.side of the triangle.side of the triangle.side of the triangle.    

    

    

    

    

    

    

    

    

    

One important property of right triangles is the One important property of right triangles is the One important property of right triangles is the One important property of right triangles is the Pythagorean    Theorem....    

    

• The The The The Pythagorean    Theorem states the following:  In a right triangle, t states the following:  In a right triangle, t states the following:  In a right triangle, t states the following:  In a right triangle, the square of the he square of the he square of the he square of the 

hypotenuse is equal to the sum of the squares of the legshypotenuse is equal to the sum of the squares of the legshypotenuse is equal to the sum of the squares of the legshypotenuse is equal to the sum of the squares of the legs,,,,    

    

    

    

    

    

    

Let’s use this theorem in the next exampleLet’s use this theorem in the next exampleLet’s use this theorem in the next exampleLet’s use this theorem in the next example....    

Legs 

Hypotenuse 

a 

b 

c 2 2 2a b c+ =  

wwwwhere here here here aaaa and  and  and  and bbbb represent th represent th represent th represent the legs of the e legs of the e legs of the e legs of the 

triangle, and triangle, and triangle, and triangle, and cccc represents the hypotenuse. represents the hypotenuse. represents the hypotenuse. represents the hypotenuse.    

 

  

We use the word We use the word We use the word We use the word adjacentadjacentadjacentadjacent to t to t to t to talk about alk about alk about alk about 

objects that are objects that are objects that are objects that are next tonext tonext tonext to each other.   each other.   each other.   each other.  

Sides that are adjacent to an angle are Sides that are adjacent to an angle are Sides that are adjacent to an angle are Sides that are adjacent to an angle are 

the sides that meet to form that angle.the sides that meet to form that angle.the sides that meet to form that angle.the sides that meet to form that angle.    

 

  

The longest side of a triangle is always opposite The longest side of a triangle is always opposite The longest side of a triangle is always opposite The longest side of a triangle is always opposite 

the largest angle.  The largest angle in a rightthe largest angle.  The largest angle in a rightthe largest angle.  The largest angle in a rightthe largest angle.  The largest angle in a right    

triangle is the right angle.  So, the triangle is the right angle.  So, the triangle is the right angle.  So, the triangle is the right angle.  So, the longestlongestlongestlongest side side side side    

of a right triangleof a right triangleof a right triangleof a right triangle is the hypotenuse. is the hypotenuse. is the hypotenuse. is the hypotenuse.    
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ExampleExampleExampleExample    

Find the length of the hypotenuse Find the length of the hypotenuse Find the length of the hypotenuse Find the length of the hypotenuse ofofofof the following triangle. the following triangle. the following triangle. the following triangle.    

    

    

    

    

SolutionSolutionSolutionSolution    

We are given a right triangle We are given a right triangle We are given a right triangle We are given a right triangle and theand theand theand the lengths of both legs.  We will use the Pythagorean  lengths of both legs.  We will use the Pythagorean  lengths of both legs.  We will use the Pythagorean  lengths of both legs.  We will use the Pythagorean 

Theorem Theorem Theorem Theorem ( )2 2 2a b c+ =  to find the third side of the triangle.  Since we were given the  to find the third side of the triangle.  Since we were given the  to find the third side of the triangle.  Since we were given the  to find the third side of the triangle.  Since we were given the 

two legs, we kntwo legs, we kntwo legs, we kntwo legs, we know what ow what ow what ow what aaaa and  and  and  and bbbb are. are. are. are.    

2 2 2

2 2 2

2

2

3 4

9 16

25

a b c

c

c

c

+ =
+ =
+ =

=

    

The formula has given us the length of the hypotenuse squared The formula has given us the length of the hypotenuse squared The formula has given us the length of the hypotenuse squared The formula has given us the length of the hypotenuse squared ( )2c .  However, we want .  However, we want .  However, we want .  However, we want cccc,,,,    

not not not not 
2c .  W.  W.  W.  We need to take the e need to take the e need to take the e need to take the square    root of both sides. of both sides. of both sides. of both sides.    

    

• The The The The square root of a number is any number that,  of a number is any number that,  of a number is any number that,  of a number is any number that, when multiplied by itself, gives you the when multiplied by itself, gives you the when multiplied by itself, gives you the when multiplied by itself, gives you the 

original number.  original number.  original number.  original number.      

o Just as subtraction is the opposite of addition and division is the opposite of Just as subtraction is the opposite of addition and division is the opposite of Just as subtraction is the opposite of addition and division is the opposite of Just as subtraction is the opposite of addition and division is the opposite of 

multiplication, multiplication, multiplication, multiplication, exponents haveexponents haveexponents haveexponents have an opposite operation.  The opposite of squaring a  an opposite operation.  The opposite of squaring a  an opposite operation.  The opposite of squaring a  an opposite operation.  The opposite of squaring a 

number (raising a number to the senumber (raising a number to the senumber (raising a number to the senumber (raising a number to the second power) is cond power) is cond power) is cond power) is calculatingcalculatingcalculatingcalculating the  the  the  the square rootsquare rootsquare rootsquare root of a  of a  of a  of a 

number.number.number.number.        The symbol for a square root is The symbol for a square root is The symbol for a square root is The symbol for a square root is     

27 7 7 49

49 7

× = =

=
        

210 10 10 100

100 10

× = =

=
        

2

2

x x x

x x

⋅ =

=
    

    

    

4 
3 
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WWWWe were left with the equation e were left with the equation e were left with the equation e were left with the equation 
225 c= .  When we solve.  When we solve.  When we solve.  When we solve equations for a vari equations for a vari equations for a vari equations for a variable, any able, any able, any able, any 

operation we performoperation we performoperation we performoperation we perform on one side of the equal sign on one side of the equal sign on one side of the equal sign on one side of the equal sign, must be, must be, must be, must be perform perform perform performedededed on the other side of  on the other side of  on the other side of  on the other side of 

the equal sign.the equal sign.the equal sign.the equal sign.    

225

5

c

c

=
=

    

The The The The length of the hypotenuselength of the hypotenuselength of the hypotenuselength of the hypotenuse, then,, then,, then,, then, is 5. is 5. is 5. is 5.    

    

This problem worked oThis problem worked oThis problem worked oThis problem worked out ut ut ut nicelynicelynicelynicely because our answer  because our answer  because our answer  because our answer isisisis a whole number.   a whole number.   a whole number.   a whole number.  If you did not know that If you did not know that If you did not know that If you did not know that 

25 5= , you should become familiar with the list of , you should become familiar with the list of , you should become familiar with the list of , you should become familiar with the list of perfect squaresperfect squaresperfect squaresperfect squares....    

    

Let’s try one more together.Let’s try one more together.Let’s try one more together.Let’s try one more together.    

    

ExampleExampleExampleExample    

You and your friend Julio successfully climbed the fence using the You and your friend Julio successfully climbed the fence using the You and your friend Julio successfully climbed the fence using the You and your friend Julio successfully climbed the fence using the 

ladder.  You find that you used a ladder that was 8 feet long.  The ladder.  You find that you used a ladder that was 8 feet long.  The ladder.  You find that you used a ladder that was 8 feet long.  The ladder.  You find that you used a ladder that was 8 feet long.  The 

distandistandistandistance you placed the base of the ladder from the fence was 3 feet.  ce you placed the base of the ladder from the fence was 3 feet.  ce you placed the base of the ladder from the fence was 3 feet.  ce you placed the base of the ladder from the fence was 3 feet.  

How tall was the fence?How tall was the fence?How tall was the fence?How tall was the fence?    

(Round your answer to the nearest tenth)(Round your answer to the nearest tenth)(Round your answer to the nearest tenth)(Round your answer to the nearest tenth)    

    

SolutionSolutionSolutionSolution    

To solve this problemTo solve this problemTo solve this problemTo solve this problem,,,, remember that this is a right triangle.  The right angle is formed by  remember that this is a right triangle.  The right angle is formed by  remember that this is a right triangle.  The right angle is formed by  remember that this is a right triangle.  The right angle is formed by 

the fence and the grounthe fence and the grounthe fence and the grounthe fence and the ground, so the hypotenuse is the ladder.  We know d, so the hypotenuse is the ladder.  We know d, so the hypotenuse is the ladder.  We know d, so the hypotenuse is the ladder.  We know the measure of the measure of the measure of the measure of two two two two 

1 1=     36 6=     121 11=     

4 2=     49 7=     144 12=     

9 3=     64 8=     169 13=     

16 4=     81 9=     196 14=     

25 5=     100 10=     225 15=     

x 

3 ft. 

8 ft. 

 

  

A perfect square is a whole A perfect square is a whole A perfect square is a whole A perfect square is a whole 

number whose square root number whose square root number whose square root number whose square root 

is a whole number.is a whole number.is a whole number.is a whole number.    
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sides in the right triangle, so we can use the Pythagorean Theorem.  sides in the right triangle, so we can use the Pythagorean Theorem.  sides in the right triangle, so we can use the Pythagorean Theorem.  sides in the right triangle, so we can use the Pythagorean Theorem.  3 ft. is the value of a 3 ft. is the value of a 3 ft. is the value of a 3 ft. is the value of a 

leg; the hypotenuse, leg; the hypotenuse, leg; the hypotenuse, leg; the hypotenuse, cccc, is 8 ft., is 8 ft., is 8 ft., is 8 ft.    

2 2 2

2 2 2

2

2

3 8

9 64

55

a b c

b

b

b

+ =
+ =
+ =

=

    

    

As As As As shownshownshownshown before, we need to take before, we need to take before, we need to take before, we need to take the square root of  the square root of  the square root of  the square root of 

both sides.  But wait, 55 is not a perfect square!  both sides.  But wait, 55 is not a perfect square!  both sides.  But wait, 55 is not a perfect square!  both sides.  But wait, 55 is not a perfect square!  We We We We 

need to use a calculator in order to solve this problem.need to use a calculator in order to solve this problem.need to use a calculator in order to solve this problem.need to use a calculator in order to solve this problem.    

2 55

7.4161985

b

b

=
=

    

The question also said to round to the nearest tenth.The question also said to round to the nearest tenth.The question also said to round to the nearest tenth.The question also said to round to the nearest tenth.    

7.4b ≈     

The last thingThe last thingThe last thingThe last thing we need to do is label the units.   we need to do is label the units.   we need to do is label the units.   we need to do is label the units.  The The The The 

ladder and the ground were measuredladder and the ground were measuredladder and the ground were measuredladder and the ground were measured in feet, so in feet, so in feet, so in feet, so    tttthe fence is 7.4 fhe fence is 7.4 fhe fence is 7.4 fhe fence is 7.4 feeeeeeeet tall.t tall.t tall.t tall.    

    

Try these problems on your own.Try these problems on your own.Try these problems on your own.Try these problems on your own.    

    3333....        Identify the legs and hypotenuse of the triangles.  Then fIdentify the legs and hypotenuse of the triangles.  Then fIdentify the legs and hypotenuse of the triangles.  Then fIdentify the legs and hypotenuse of the triangles.  Then find the missing ind the missing ind the missing ind the missing 

side of the triangleside of the triangleside of the triangleside of the triangle.  (Rou.  (Rou.  (Rou.  (Round your answer to the nearest hundredth when nd your answer to the nearest hundredth when nd your answer to the nearest hundredth when nd your answer to the nearest hundredth when 

necessary.)necessary.)necessary.)necessary.)    

aaaa)  )  )  )                  b)b)b)b)    

    

    

    

    

    

9− 9−

5 

12 
17 m 

8 m 

Calculator TipCalculator TipCalculator TipCalculator Tip    

 

 

To find the square rooTo find the square rooTo find the square rooTo find the square root of a t of a t of a t of a 

numbernumbernumbernumber,,,,    enter the number enter the number enter the number enter the number 

intointointointo the calculator, then press  the calculator, then press  the calculator, then press  the calculator, then press 

the square root button  the square root button  the square root button  the square root button  
  ....    
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c)c)c)c)                        d)d)d)d)    

    

    

    

    

    

    

    

    

    

    

    

ReviewReviewReviewReview    
    

1.1.1.1. Highlight the Highlight the Highlight the Highlight the following definitions:following definitions:following definitions:following definitions:    

a.a.a.a. ttttriangleriangleriangleriangle    

b.b.b.b. aaaacute trianglecute trianglecute trianglecute triangle    

c.c.c.c. rrrright triangleight triangleight triangleight triangle    

d.d.d.d. oooobtuse trianglebtuse trianglebtuse trianglebtuse triangle    

e.e.e.e. eeeequilateral trianglequilateral trianglequilateral trianglequilateral triangle    

f.f.f.f. iiiisosceles trianglesosceles trianglesosceles trianglesosceles triangle    

g.g.g.g. sssscalene trianglcalene trianglcalene trianglcalene triangleeee    

h.h.h.h. ttttriangle inequalityriangle inequalityriangle inequalityriangle inequality    

i.i.i.i. llllegsegsegsegs    

j.j.j.j. hhhhypotenuseypotenuseypotenuseypotenuse    

k.k.k.k. PPPPythagorean Theoremythagorean Theoremythagorean Theoremythagorean Theorem    

l.l.l.l. ssssquare rootquare rootquare rootquare root    

    

2.2.2.2. Highlight the Highlight the Highlight the Highlight the ““““FactFactFactFact” box” box” box” boxeseseses....    

    

2.1 in. 

2 in. 
4 mi. 

1 mi. 
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3.3.3.3. Write one question that you would like to ask your mentorWrite one question that you would like to ask your mentorWrite one question that you would like to ask your mentorWrite one question that you would like to ask your mentor,,,, or one new thing you learned in  or one new thing you learned in  or one new thing you learned in  or one new thing you learned in 

this lesson.this lesson.this lesson.this lesson.    

    

    

    

    

    

    

Practice ProblemsPractice ProblemsPractice ProblemsPractice Problems    
Math On tMath On tMath On tMath On the Move Lessohe Move Lessohe Move Lessohe Move Lesson 1n 1n 1n 19999    

    

Directions: Write your answers in your math journal.  Label this exercise Directions: Write your answers in your math journal.  Label this exercise Directions: Write your answers in your math journal.  Label this exercise Directions: Write your answers in your math journal.  Label this exercise MMMMath On the Moveath On the Moveath On the Moveath On the Move    –––– Lesson  Lesson  Lesson  Lesson 

11119999,,,, Set A and Set B. Set A and Set B. Set A and Set B. Set A and Set B.    

    

Set ASet ASet ASet A    

1.1.1.1.    Find the missing angle(s) and classify the triangle in as many ways as possible.Find the missing angle(s) and classify the triangle in as many ways as possible.Find the missing angle(s) and classify the triangle in as many ways as possible.Find the missing angle(s) and classify the triangle in as many ways as possible.    

    a)a)a)a)                            b)b)b)b)    

    

    

    

    

    

    

    

2.2.2.2.    State whetheState whetheState whetheState whether the following angle measures can make a triangle.  If so, what type of triangle. r the following angle measures can make a triangle.  If so, what type of triangle. r the following angle measures can make a triangle.  If so, what type of triangle. r the following angle measures can make a triangle.  If so, what type of triangle.     

    a)  a)  a)  a)  36 ,60 ,70° ° °             b)  b)  b)  b)  4 ,106 ,70° ° °             c)  c)  c)  c)  50 ,50 ,90° ° °     

    d)  d)  d)  d)  30 ,60 ,90° ° °             e)  e)  e)  e)  112 ,34 ,34° ° °             f)f)f)f)        90 ,89 ,1° ° °     

    

Set BSet BSet BSet B    

1.1.1.1.    You can create a right isosceles triangle.  Can you create a right equilateral triangle?  Why or why You can create a right isosceles triangle.  Can you create a right equilateral triangle?  Why or why You can create a right isosceles triangle.  Can you create a right equilateral triangle?  Why or why You can create a right isosceles triangle.  Can you create a right equilateral triangle?  Why or why 

not?not?not?not?    

66°  81°  
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2.2.2.2.    True or FalseTrue or FalseTrue or FalseTrue or False:  In a right triangle, the two acute angles are complementary.  How do you know?:  In a right triangle, the two acute angles are complementary.  How do you know?:  In a right triangle, the two acute angles are complementary.  How do you know?:  In a right triangle, the two acute angles are complementary.  How do you know?    

    

3.3.3.3.    DominickDominickDominickDominick is standing  is standing  is standing  is standing 8000 ft. from the local airport.  There is a plane circling 6000 ft. directly 8000 ft. from the local airport.  There is a plane circling 6000 ft. directly 8000 ft. from the local airport.  There is a plane circling 6000 ft. directly 8000 ft. from the local airport.  There is a plane circling 6000 ft. directly 

above the airport.  How far is Dominick from the plane?  (above the airport.  How far is Dominick from the plane?  (above the airport.  How far is Dominick from the plane?  (above the airport.  How far is Dominick from the plane?  (HintHintHintHint: : : : First, First, First, First, Draw a pictureDraw a pictureDraw a pictureDraw a picture.  Then, try to .  Then, try to .  Then, try to .  Then, try to 

solve this using mental math.  Imagine the distances are 8 ft. asolve this using mental math.  Imagine the distances are 8 ft. asolve this using mental math.  Imagine the distances are 8 ft. asolve this using mental math.  Imagine the distances are 8 ft. and 6 ft., and add three zeros to nd 6 ft., and add three zeros to nd 6 ft., and add three zeros to nd 6 ft., and add three zeros to 

your solution.  Check your answer with a calculator.your solution.  Check your answer with a calculator.your solution.  Check your answer with a calculator.your solution.  Check your answer with a calculator.))))    

                

    

    

1.1.1.1.    a)  a)  a)  a)  60°  right triangle right triangle right triangle right triangle                    b)  b)  b)  b)  72°  acute triangle acute triangle acute triangle acute triangle    

    c)  c)  c)  c)  107°  obtuse triangle obtuse triangle obtuse triangle obtuse triangle                d)  d)  d)  d)  53°  obtuse triangle obtuse triangle obtuse triangle obtuse triangle    

    

2.2.2.2.    a)  Right, scalenea)  Right, scalenea)  Right, scalenea)  Right, scalene                    b)  Acute, equilateralb)  Acute, equilateralb)  Acute, equilateralb)  Acute, equilateral    

    c)  Acute, isoscelesc)  Acute, isoscelesc)  Acute, isoscelesc)  Acute, isosceles                    d)  Obtuse, scalened)  Obtuse, scalened)  Obtuse, scalened)  Obtuse, scalene    

    

3.3.3.3.    a)a)a)a)                b)b)b)b)    

    

    

    

    

    

    

    

    c)c)c)c)                d)d)d)d)    

    

    

    

    

    

    

    

2.1 in. 

2 in. 
4 mi. 

1 mi. 

5 

12 
17 m 

8 m 

Legs 

Legs 
Hypotenuse 

Hypotenuse 

Hypotenuse 
Hypotenuse 

Legs Legs 

13 

15 m 

2.9 in. 
3.87 mi. 
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NOTESNOTESNOTESNOTES    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

        

    

    

    

End of Lesson 1End of Lesson 1End of Lesson 1End of Lesson 19999    

 

 




