
Angles and Triangles



Triangle
A geometric shape which has  3 angles and 3 sides

If you add the 3 angles they will always equal 180o

There are six ways to describe triangles defined by their angles, and 
by the relative length of their sides



By angle>
obtuse, acute, and right 

A triangle where the largest angle is exactly 90-degree angle is a is a right triangle.
A triangle with the largest angle that is still less than 90 is an acute triangle
A triangle that has an angle greater than 90 degrees, this is an an obtuse triangle



Triangles can also be defined by the length of their sides>

When all three sides are the same length, each angle is 60 
degrees this is an equilateral triangle

When two of the sides of a triangle are the same it’s called 
an isosceles triangle

When a triangle has no sides that are the same (all different or unique 
lengths and angles) is a scalene triangle



Protractors   > used to measure angles
Angles are described similar to triangles
Right, Obtuse and Acute 
Angles are also rays- the “lines” have a starting point but continue 

infinitely. So if your angle is too short to read using the protractor, 
you can “extend the line”



Puzzler using angles



If triangles have the same angles, they can still have 
different sizes.  These pairs of triangles are congruent 



If you know the measurements of one triangle, you can calculate another triangle 
WITH THE SAME ANGLES by ratios

Engineers often use this to measure things that are too tall to measure.  
There are several ways to do this, some with math, and some with special 
equipment

We are going to focus on one kind of triangle…



I went outside at 5pm
I measured my shadow >129”
I know how tall I am >64”

What kind of triangle did I make?
129”

64”



A right triangle 

It is important if you are going to try this 
you have to go at the same time during the day

Why????



We know 2 sides of this triangle

I am 64”

My shadow is 129”

How do we calculate the other side??
Hypotenuse (which we will need to determine angles)

64”

129”



a2 + b2 = c2

64 2 + 129 2 = c2

4096 + 16641 = c2

20737 = c2

C= 144

64”

129”



64”
(a1)

129”
(b1)

144

I should be able to determine the height of 
another object that is casting a shadow at the 
same time of day if can measure the length of the 
shadow
There are SEVERAL WAYS to do this

>Identify the radio of the congruent triangles

a1 =    a2
b1        b2

b2

a2

a2  =  a1
b2     b1OR



64”
(a1)

129”
(b1)

20”
(b2)

a1 =    a2
b1  =    b2

64 =   a2  
129    20

a2

64x 20 =a2
129

a2 = 9.9”



64”
(a1)

129”
(b1)

204”
(b2)

a2

a1 =    a2
b1  =    b2

64 =  a2
129   204

64x 204 = a2
129

a2 = 101” (8.5’)

Our best 
measurement of 
the stop sign was 
9” or108”



64”
(a1)

129”
(b1) 411” (b2)

a2

a1 =    a2
b1  =    b2

64 =  a2
129   411

How tall do you think the 
saguaro is??



64”
(a1)

129”
(b1) 411” (b2)

a2

a1 =    a2
b1  =    b2

64 =  a2
129   411

How tall do you think the 
saguaro is?? 64x 411 = a2

129 a2 = 204”. Or 17 feet



We can also determine the angles of the right triangle.
We know the right triangle has a 90o angle,

and that the sum of all the angles in the triangle will be 180o



Hypotenuse
(opposite of the right angle)

SOH   >sin opposite/hypotenuse of the angle
CAH   >cos adjacent/hypotenuse of the angle
TOA   >tan opposite/adjacent of the angle

3

4

1- could determine Hypotenuse

a2 + b2 = c2

32 + 42 = c2

9 + 16 = 25

25 =  c2  or c=5

Tan angle = 3/4 
Angle = tan -1 3/4 = 36.8

Sin angle = 3/5
Angle = sin-1 3/5.  =36.8

Cos angle = 4/5
Angle =  cos -1 4/5  =36.8



Hypotenuse
(opposite of the right angle)

5

SOH   >sin opposite/hypotenuse of the angle
CAH   >cos adjacent/hypotenuse of the angle
TOA   >tan opposite/adjacent of the angle

3

4

We know the green angle is 36.8o

And the sum of all 3 angles are 180o

We could subtract>>
180o – 90o -36.8o =   53.2o (red angle)

Sin angle = 4/5
Angle = sin-1 4/5   = 53.2o

Cos angle = 3/5
Angle = cos -1 3/5  =  53.1

Tan angle = 4/3 
Angle = tan -1 4/3 = 53.1



Clinometer
Used to measure height from a distance

We can make a very primitive on with 
a protractor
a straw
a string
some kind of weight
tape



How to use a clinometer

1. give some distance between you and the object, if you are too close 
your angles will not be accurate

2. Look through the straw, the string will hang.  Fix it with your finger 
and read the number.  Now subtract this from 90o. This is your “angle 
of elevation”

3. Now determine how far the object is.  If your tape measure isn’t long 
enough, you can use rope and measure in increments. 

4. Finally, you need to know the level of your eye height.  Measure from 
your feet to your eyes.  



Distance from object
22’

Ey
e 

he
ig

ht
4.

75
’

We know the angle of elevation
We know the length of the adjacent line

Tang angle = opp/adjacent

My practice, was with a building roof

Angle on clinometer was 60o

90-60 = 30o angle of elevation
I was 22 feet away
My eye level from ground is 4.75 feet

Tan 30o = opp (height) (TOA)
22’

0.57 x 22’ = 12.5’
Add eye height
12.5’ + 4.75’ = 17’

We estimate it was between 18-20’. But not a bad try!!!



Try these different ways to measure something taller than you

Try these different ways to measure something smaller than you (that 
way you can try to verify if your technique is working)

See you all next year!
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