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Warm-Up Find the unknown lengths below:

5

5

8

4

x
y

25+25= x2
50= x2

25× 2 = x

52 +52 = x2

50 = x 5 2 = x

16+ y2 =64 y2 = 48

y = 16× 3

42 + y2 =82

y = 48 y = 4 3

These two triangles are typically called special 
triangles.  We will study the patterns of their side 

lengths today in class.
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Special Triangles
Section 9.2

4ÏÄÁÙȭÓ 4ÏÐÉÃÓ
Create Special Triangles
ÅSquare creates the 45-45-90
ÅEquilateral Triangle creates the 30-60-90

Apply Special Triangles to solve for unknowns
ÅWhen givens are integers or radicals 

Finding areas using special triangles
ÅSquares & parallelograms

Solving real-life problems using Special Triangles
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The Square 

Construct a square with 
a side length of about 1-
Ψȱ ÏÎ ÙÏÕÒ ÐÁÐÅÒȢ

Now draw a diagonal 
from the lower left to 

the upper right.

Next erase the top 
triangle.

What are the interior 
angle measures for this 

triangle?

45°

45°

Instead of 1-Ψȱȟ ÌÁÂÅÌ ÔÈÅ 
Ô×Ï ÌÅÇÓ ÁÓ ȰØȢȱ          

Solve for the 3rd side.

X

X
x2 +x2 =?2

2x2 =?2

2x2 =?

x2 × 2 =?

x 2 =?

?8ЏΨ

The 45-45-90 Triangle 

This is the traditional 
45-45-90 triangle.  

Please write this down 
carefully.  We will use 

this template as a guide 
to solve problems for 
the rest of the unit.

Practice w/ simple 45-45-ίΦȭÓ

,ÅÔȭÓ ÔÁËÅ Á ÌÏÏË ÁÔ Á 
few examples y

8

8

έЏΨ

zz

y =8 2

z=7
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Practice w/ advanced 45-45-ίΦȭÓ

What if the radical is 
ÉÎ Á ȰÂÁÄȱ ÓÐÏÔ4

a

a

3ЏΨ3ЏΨ

b

x 2 = 4

x = 4
2

x = 4 2
2

x = 2 2

x =3 2

a = 2 2

x 2 = 3 2( ) 2

x 2 =6b=6

The Equilateral Triangle 

Construct an equilateral 
triangle about the same 

size as the square.

Now drop an altitude 
from the top to the 
middle of the base.

Next erase the triangle 
to the left.

What are the interior 
angles of this triangle?

30°

60°

,ÅÔȭÓ ÌÁÂÅÌ ÔÈÅ ÈÙÐÏÔÅÎÕÓÅ 
ÏÆ ÔÈÅ ÔÒÉÁÎÇÌÅ ÁÓ ȰØȱȢ  
7ÈÁÔȭÓ ÔÈÅ ÂÁÓÅ ÌÅÎÇÔÈȩ

?

X

½ X

,ÅÔȭÓ ÎÏ× ÌÁÂÅÌ ÔÈÅ ÁÌÔÉÔÕÄÅ ÁÓ 
the unknown and solve for it!

?

x
2( )

2

+?2 = x2

8ЏΩ
2

The 30-60-90 Triangle (Proof) 

This is the traditional 30-
60-90 triangle.  Please 

write this down 
carefully.  We will use 

this template as a guide 
to solve problems for 
the rest of the unit.

?=
x 3

2

?= x2

4
× 3

1

4
x2 +?2 = x2

?=
3

4
x2

?2 =
3

4
x2
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Practice w/ simple 30-60-ίΦȭÓ

,ÅÔȭÓ ÔÁËÅ Á ÌÏÏË ÁÔ Á 
few examples 60

30

a
6

b

4ЏΩ
d

c

x =6 2x=12 x 3=6 3

a=12 b=6 3

x = 4 2x=8 x 3= 4 3

d =8c= 4

Practice w/ advanced 30-60-ίΦȭÓ

What if a radical appears 
×ÈÅÒÅ ÉÔ ÓÈÏÕÌÄÎȭÔȩ

30 άЏΩ
f

e




