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UMTYMP Geometry Day 14  
Chapter 17 Analytic Geometry Part 2

(17.4-17.7) 

Chapter 18 Trigonometry and Right Triangles

If the coordinates of points A and B are 
(x1,y1) and (x2,y2), then

 D= 

Slope =

Midpoint = 
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Proofs with Analytic Geometry:
Example 1:

With a group of 3-4 people near you, 
prove the midpoint of the hypotenuse of a 
right triangle is the circumcenter. (5 min)

Proofs with Analytic Geometry:

Prove the midpoint of the hypotenuse of a right triangle is 
the circumcenter. 
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Example 2: 
Prove that the median of a trapezoid is 
parallel to the bases of the trapezoid, and 
that the length of the median is the average 
of the lengths of the bases. (5 min)
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Example 3:

Prove that if the diagonals of a 
quadrilateral are perpendicular and bisect 
each other, the quadrilateral is a rhombus. 
(hint...align the center at the origin and diagonals along the axes)

17.5   Distance between a point and a line 

Find a formula for the distance between the point 
(x0,y0) and the line Ax+By+C = 0, where A, B, C, 
x0, and y0 are all constants. 
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Try this with your groups (5 min)
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17.5.3   At how many points does the 
graph of 2x-3y=48 intersect the graph of 
(x-3)2+(y+2)2=100?

Shift both objects towards the origin the 
same amount…

Simplify eq for line, then determine using 
distance formula if the line is within a 
radius’ distance from the origin (yes, just 
barely).

17.6 Advanced Analytic Geometry Problems

Let point C be (3, -2),  Points A and B are on the graph of 
2x – y = -7 such that triangle ABC is equilateral. Find AB.
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Right Triangle Trigonometry:  
The study of the 

relationship between the sides 
and the angles of 
right triangles.  

Why is this important?

I wonder how 
tall this tree is!

55o

100 m
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If we have a right triangle with acute 
angle A:

sine- the ratio between the length of 
opposite side to that of the 

hypotenuse 
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cosine- The ratio between the length 
of adjacent side to that of the 

hypotenuse. 

tangent - The ratio between the 
length of opposite side to that of the 

adjacent side. 
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When using trigonometry, it is 
VERY IMPORTANT

that your calculator be in 
DEGREE MODE! 

(You will do radians a little later on) 

Go to MODE, 
then down to where it 

says radian/degree 
and 

highlight degree.  

Find the missing side length.

x

40o

7
x40o

7

 (assume right triangles)
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Inverse trig functions:  

Sin-1,  Cos-1,  Tan-1

• Inverses are used to find the degree 
measure of an angle. 
(Sin, Cos and Tan find the side lengths.)

• An inverse function will negate ("undo") a 
trig function.  

What is the measure of angle A?

A

15

8

17
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Our situation:

A girl standing at the bottom of a hill is waving 
up to her friend who is roasting marshmallows 
at a campfire on the top of the hill. 

If the angle of elevation is 27o and the girl is 
200 feet from the bottom of the hill, 
approximately how tall is the hill? 

Hill

Angle of Depression

Angle of Elevation

Horizontal

Horizontal
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Angle of Elevation:  If you are looking up, 
it is the angle from the horizontal UP to 
the line of sight. 

Angle of Depression:  If you are looking 
down, it is the angle from the horizontal 
DOWN to the line of sight.  

Why does this work?

How can we find the area of the triangle?

12 cm

20 cm

How about this one?
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The area of an acute triangle is given by 
the formula

 

where a and b are the lengths of two sides and C 
is the acute angle between them.

A

B

C

a

b

c

 How can we solve for the missing side 
and angles here? Please note that we 
can't use Sin, Cos or Tan as this isn't 

marked as a right triangle (and we can't 
make that assumption!)
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Law of Sines -For an acute triangle with angles of 
measures A, B and C and sides of lengths a, b and c 
(a opposite from A, b opposite from B, and c 
opposite from C), 

A

B

C

a

b

c

Let's solve for the missing side and angles. 
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Let's solve for the missing side and angles. 

Try to solve a situation like 
this...

50o
x

13 

21 

Try to set it up with 
Law of Sines
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Or This...

5
7

8

x

a

b

a

b

a2+b2=c2

a

b

c
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In order to solve those triangles you need 
the... Law of Cosines!

Use law of Cosines to find the missing angle.

6 6

4

x
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Use law of Cosines to find the missing side.

A
B

C

?

40 2480

Use law of Cosines to find the missing angle.

7 11

15

y
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Its initial side is along the positive 
xaxis.
It is measured by rotating from the 
initial side to the terminal side in a 
counterclockwise direction.

Standard position of an angle

0o
360o

90o

270o

180o Initial Side

Terminal Side

150o

Examples of angles in standard position
Positive
(rotating counterclockwise )

Negative
(rotating clockwise)

Angles greater than 360o
(revolve around more than once!)
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Coterminal Angles
Angles that share the same terminal side.
ex) Draw and name the coterminal 
angle to the given angle.

100o 100o 300o

Reference Angle
The positive, acute angle 
between the horizontal 
axis and the terminal 
side. 
AKA the angle it makes 
with the xaxis.
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think butterflies and bow ties

30

45
6090

135
150

120

180

Unit Circle: 

Circle with radius 1 unit
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30

45
6090

135
150

120

180

In your groups, find the 
side lengths of the 
triangles in your 
quadrant. 

III

III IV

30

45
6090

135
150

120

180

In your groups, find the 
side lengths of the 
triangles in your 
quadrant. 

III

III IV



Butler UMTYMP Day 14 Dec 9 Chapter 17.47 Analytic Geometry and Chapter 18 Trigonometry and Right Triangles.notebookDecember 09, 2021

Making the link between the circle and trig.

Defining the Circular Function

(1, 2)

Goal: Find the reference angle if the point (1, 2) 
is on the edge of a circle.

(1, 2)

1

2

Find the reference angle if the point (1, 2) is on 
the edge of a circle.

SOH  CAH  TOA
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The Unit 
Circle :

The xcoordinate  of any point on 
the unit circle is simply the 
cosine of the angle!

The ycoordinate  is simply the 
sine of the angle!

To find x: To find y: 

(1,0)

(0,-1)

cos 90o=
sin 90o=

sin 270o =

cos 0o =
sin 0o =

cos 180o=
sin 1800 =

cos 360o =

cos 270o =

(0,1)

(-1,0)

Remember:
    x       y
(cos θ, sin θ)
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Positive/Negative??Where are Cosine and Sine 

I

II

III IV

(Cos, Sin)

(___, ___)

(___, ___)

(___, ___)

(___, ___)

Practice with Law of Sines & Law of Cosines 

1) A ranger in fire tower A spots a fire at a direction of 40°. A ranger in fire tower B, which is 28 miles directly east of tower A, spots the same fire at 
a direction of 116°. How far from tower A is the fire? 

2) A guy wire to a tower makes a 65° angle with level ground. At a point 39 ft farther from the tower than the wire but on the same side as the base of 
the wire, the angle of elevation to the top of the tower is 36o. Find the length of the wire (to the nearest foot). 

3) A boat leaves the dock and sails in a direction of 70°. Once reaching its destination on the opposite shore, it sails in a direction of 272° and docks 
150 km north of its original starting position. What is the total distance the boat has traveled? 

4) Two factories blow their whistles at exactly the same time. If a man hears the two blasts exactly 2.3 seconds and 6.7 seconds after they are blown 
and the angle between his lines of sight to the two factories is 46.4o, how far apart are the factories? Give your result to the nearest meter. (Use the 
fact that sound travels at 344 m/sec.) 

5) A parallelogram has sides of length 36.4 cm and 21.5 cm. If the longer diagonal has a length 38.9 cm of what is the angle opposite this diagonal? 
Give your answer to the nearest tenth of a degree. 

6) A ship travels 98 km on a bearing of 38°, and then travels on a bearing of 128° for 169 km. Find the distance of the end of the trip from the starting 
point, to the nearest kilometer. 

UMTYMP – Geometry, class #14
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