[bookmark: _GoBack]Math III Unit 7 Part 1: MODELING WITH TRIGONOMETRIC FUNCTIONS: CIRCLES AND TRIANGLES
Lauren Winstead, Heritage High School

Main topics of instruction:
1) Vocab of Circles
2) Radians v. Degrees
3) Angles, Arcs, and Sectors
            4) Inscribed and Circumscribed Figures
                      		5) Similarity with Triangles, Similar Transformations

Day 1:  Vocab of Circles and Radians/Degrees

[image: ]

	Term
	Definition
	Where in the picture?

	Circle
	
	

	Chord
	
	

	Radius
	
	

	Diameter
	
	

	Secant
	
	

	Tangent
	
	

	Arc
	
	

	Minor arc
	
	

	Major Arc
	
	

	Semicircle
	
	


Can you draw a radius to each point of tangency?

																																																																		


What do you notice about the radius in each picture?

 _______________________________________________________________________

                 You try!  Assume that lines that appear to be tangent are tangent. (Figures are not drawn to scale.)
[image: ]			 
[image: ][image: ] 12°
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/08/Sector_central_angle_arc.svg/220px-Sector_central_angle_arc.svg.png]	[image: http://library.thinkquest.org/20991/media/geo_cia.gif][image: http://hotmath.com/hotmath_help/topics/angle-of-intersecting-secants-theorem/image001.gif]
What do you notice about these pictures? About the angles? About the location of the vertices?

	
	Picture 1
	Picture 2
	Picture 3

	Where is vertex?
	
	
	

	Name of Angle
	
	
	

	 Therefore
	

	
	



		
                 Example 1:  Find the measure of [image: ]BAC. (The figure is not drawn to scale.)
[image: ]

You try!    

a) Find x. (The figure is not drawn to scale.)                                                      
[image: ]










[image: ]
b)  [image: ] and [image: ] are diameters. Find the measure of arc ZWX. (The figure is not drawn to scale.)










c) If m(arc BY) = 40, what is m[image: ]YAC? (The figure is not drawn to scale.)
[image: ]




What is a radian?

Many times, especially in Pre-Calculus and Calculus, radians are used instead of degrees to measure things like length and area.  

Radian: ______________________________________________________________________________

_____________________________________________________________________________.
[image: ]





[image: ]

	


How many radians are there in half of a circle? ________ 

How many degrees are there in half of a circle? ________

So, that means that _______________________________.

If that’s true, how many radians are there in a full circle? ______________


Let’s use what we just calculated to convert from degrees to radians and vice versa.

Example 2:  

a) What is 80° in radians?



b) 
 What is  in degrees?



You try!  

a) 
What is 285° in radians?                                         b)  What is  in degrees?
Day 2: Arc Length and Area of Sectors

[image: ]Arc Length

You’ve already seen the length of an arc expressed as one radian…





…but what if the arc is longer?

Arc Length Formula: ______________________, if θ is a central angle in a circle of radius r, and if θ is measured in __________________.

Example 3:  What is the arc length of a sector with radius 2 in. and central angle 25 radians?




You try!  What is the arc length of a sector with radius 1 cm and central angle 70°?  (Remember to convert to radians first!)




Example 4:  A 100-degree arc of a circle has a length of 7 cm.  To the nearest centimeter, what is the radius of the circle?


 
You try!  To the nearest inch, find the perimeter of a 10-degree sector cut from a circular disc of radius 11 inches.













Area of a Sector

Just like you used portions of circles to find how degrees convert to radians, we can do the same thing to find the area of sectors (like pie pieces!) of a circle.

Formula for Area of a Sector: __________________________

Example 1:  Find the area of the shaded sector of the circle O if the radius is 6 in.  Express your answer to the nearest tenth of an inch.

[image: ]








You try!   Find the area of the shaded sector.
[image: ]90°




r = 2 m








Example 2:  What if the angle is in radians?                         You try!  Find the area of the bolded
Find the area of the bolded sector.                                           sector.

[image: ][image: ]










Challenge problem!  Try it!  Find the area of the shaded sector.
[image: ]










Day 3: Inscribed and Circumscribed Figures
[image: http://1.bp.blogspot.com/_PQZIFRiZz38/TNpvDNOYtKI/AAAAAAAACZE/Vhy-57BQIUY/s1600/circumgon.jpg]	 [image: http://img.sparknotes.com/figures/4/4952adc59740c12b78738934e639a08a/prob443.gif]   		[image: ]				

[image: ][image: http://etc.usf.edu/clipart/43400/43443/4c6_43443_lg.gif]
[image: http://etc.usf.edu/clipart/43400/43436/3c_43436_md.gif]








What do you see?

Therefore, a polygon is ____________  ___ a circle if all of the vertices lie on the circle.


A polygon is _______________  __________ a circle if each side is tangent to the circle.


[image: http://ceemrr.com/Geometry2/InscribedPolygons/paste_image11.png]What do you notice about opposite angles in the quadrilateral?
About the sum of all angles?
Given: m, and , find .  Then find  and .

 =_________

 =_________

 =_________




Therefore, _____________________________________________________________________

[image: ]If ABCD is an inscribed parallelogram, then…

1. BD and AC are ___________________.

2. O is the ___________________________________.


3. OA, OB, OC and OD are ___________.

4. _______ + _______ = ________, and so forth.


Example 1:  What is the value of z?

[image: ]

You try!  

[image: ]



Example 2:  Triangles work similarly!  Use what you know about tangent lines, intercepted arcs, and inscribed angles to find the variables.
[image: ]










You try!  If OT = 11 and PR = 60, what is the length of ?   and  are tangent to circle O.

[image: ]


[image: ] is tangent to circle X, and X is the center of the circle.  What is the length of the radius of the circle?
















Day 4: Similarity with Triangles

What does it mean for two triangles to be similar?

______________________________________________________________________________


Angle-Angle Similarity

______________________________________________________________________________

_____________________________________________________________________________.
[image: ]






What does this mean? ___________________________________________________________

Example 1:  Are these triangles similar?  Why or why not?

[image: ]

You try!  Are these triangles similar?	 Why or why not?

[image: ]

Side-Side-Side Similarity

______________________________________________________________________________

_____________________________________________________________________________.

[image: ]







All of the sides are proportional!  That means they share a ________________________.

[image: ]Prove it!





Example 2:  Are the triangles similar?  If they are, what is the scale factor?









You try!  Are the triangles similar?  If they are, what is the scale factor?

[image: ]

Side-Angle-Side Similarity

______________________________________________________________________________

_____________________________________________________________________________.
[image: ]








Two sides are proportional, but the angles __________________________________________.


Example 3:  Are the triangles similar?  How do you know?

[image: ]


You try!  Are the triangles similar?  How do you know?

[image: ]















Challenge Problem!  Triangles LMN and OPQ are shown below.  What additional information is sufficient to show that triangle LMN can be transformed and mapped onto triangle OPQ?  (There are multiple answers!)

[image: ]























What about circles?

Circles don’t have any angles or sides on them, so can they be similar?
[image: http://3.bp.blogspot.com/_JOo8CTJPMRM/S-HJTWr4iYI/AAAAAAAAABk/nJs-SnnaWes/s1600/circle4cm.jpg][image: http://3.bp.blogspot.com/_JOo8CTJPMRM/S-HJTWr4iYI/AAAAAAAAABk/nJs-SnnaWes/s1600/circle4cm.jpg]





12 cm













Fact: _______________________________________________________________.
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