Geometry  MCCSC Vocabulary
Unit 1
Rigid motion: any transformation that preserves shape such as rotations, translations reflections, shifts and slides.  If a figure is dilated or compressed  the motion is no longer a rigid motion. 
	Examples: on the graph below the shape of the arrow is unchanged but it’s location has changed through a series of movements. 
 	




















Horizontal stretch: when graphing functions a horizontal stretch results when the independent variable is multiplied by a number between zero and one. The example below shows the graph of one period of .  The graphs show that the vertical spans of the graphs are the same but horizontal spans are not.  The dashed graph represents a horizontal stretch of the solid graph







	
	Examples of geometric plane figure that has gone through a horizontal stretch

	


corresponding parts: given two of the same shape, the corresponding parts of the two shapes are the angles and sides of the shapes that are in the same spot in the shape. 
[image: http://www.mrlarkins.com/geometry/InteractiveTextbook/Ch04/04-02/images/Ch04_Sec02_im002.gif]
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Unit 2
similarity transformations: a composition of an isometry (preserves distance) and a dilation; 

[image: http://mathworld.wolfram.com/images/eps-gif/Dilation_900.gif]




Density: The mass or weight per unit volume
Two objects may appear identical in size and shape, yet one weighs considerably more than the other. The simple explanation is that the heavier object is denser. An object's density tells us how much it weighs for a certain size. For example, an item that weighs 3 pounds per square foot will be lighter than an object that weighs 8 pounds per square foot. Density is useful in calculating the weight of substances that are difficult to weight. You can determine its weight simply by multiplying the density by the size, or volume, of the item.





Some common units used to measure density are  and  
One of the most common uses of density is in how different materials interact when mixed together. Wood floats in water because it has a lower density, while an anchor sinks because the metal has a higher density. Helium balloons float because the density of the helium is lower than the density of the air.


Typographic grid systems: A typographic grid is a two-dimensional structure made up of a series of intersecting vertical and horizontal axes used to structure content. The grid serves as a framework on which a designer can organize text and images in a rational, easy to absorb manner.
Unit 3
Finding the area of a circle using a dissection argument along with an informal limit argument

To derive the formula for calculating the area of a circle with radius r, we cut a circle into 4 equal wedges as shown in the picture. Arrange the four wedges in a row, alternating the tips up and down to form a shape that resembles a parallelogram. The reason for changing a circle into a "parallelogram" is because we don't know how to calculate the area of a circle yet. We transform a circle into a shape whose area we know how to compute. As shown, the length of the bumped base (top or bottom) is equal to half of the circumference of the original circle and the length of the other side is equal to the radius r. During this process, no area has been lost or gained so that the area of this newly formed "parallelogram" is the same as that of the original circle. However, this "parallelogram" has bumps on both its top and bottom, so we still don't know how to calculate its area.


	[image: Image]
	[image: Image]




	
	


To solve this problem, we cut the original circle into a greater number of equal wedges. As we increase the number, the bumps become smoother and the parallelogram looks more and more like a rectangle. As the number approaches infinity, the bumped "parallelogram" becomes a perfect rectangle, with its width equal to  and its height equal to . As illustrated earlier, The width of this newly formed rectangle equals half of the circumference of the original circle and the height is equal to the radius . As a result, 

Area of Circle = Area of Rectangle = 


Though the dissection used in this formula is only approximate, the error becomes smaller and smaller as the circle is partitioned into more and more sectors. The limit of the areas of the approximate parallelograms is exactly, which is the area of the circle. 

This argument is actually a simple application of the ideas of calculus. In ancient times, the method of exhaustion was used in a similar way to find the area of the circle, and this method is now recognized as a precursor to integral calculus. Using modern methods, the area of a circle can be computed using a definite integral: 

Cavalier’s principle: A method of finding the volume of any solid for which cross-sections by parallel planes have equal areas. This includes, but is not limited to, cylinders and prisms.  The formula shown below represents this principle. 

 		

		the area of a cross-section 

		= the height of the solid
	
	



Informal limit arguments: see dissection argument












Unit 4
Directed line segment: A line segment extending from some point P1 to another point P2 in space viewed as having direction associated with it, the positive direction being from P1 to P2. A directed line segment P1P2 corresponds to a vector which extends from point P1 to point P2.
See http://www.ilovemaths.com/3section.asp for an how this standard might be applied
Focus of a Parabola: The focus of a parabola is a fixed point on the interior of a parabola used in the formal definition of the curve.
A parabola is defined as follows: For a given point, called the focus, and a given line not through the focus, called the directrix, a parabola is the locus of points such that the distance to the focus equals the distance to the directrix.
 
[image: http://www.mathwords.com/f/f_assets/f26.gif]

[image: http://www.mathwords.com/f/f_assets/f27.gif]





Directrix of a Parabola: A line perpendicular to the axis of symmetry used in the definition of a parabola. A parabola is defined as follows: For a given point, called the focus, and a given line not through the focus, called the directrix, a parabola is the locus of points such that the distance to the focus equals the distance to the directrix.
[image: http://www.mathwords.com/d/d_assets/d72.gif] 

 
	[image: http://www.mathwords.com/p/p_assets/parabola%20features%20focus%20directrix%20vertex%20axis.gif]Example:  
	














Unit 5
Complete the square: 
Example of how to use the  “Completing the Square” technique to find the center and radius of a circle given its equation
Problem

Find the center and radius of the circle given by.
Solution 

The equation of a circle can be expressed as  

So the task is to take given equation  and convert it to this format using the technique referred to as “Completing the Square”.
Step 1:    Rearrange the terms using the commutative property along with the addition property of 
               equality 


            Step 2: Replace the question marks with numbers whose values make each expression inside parentheses 
                        a perfect square trinomial. (This process is where this technique gets the name “Completing the 
                       Square”) To keep the expression equivalent to the previous expression the new
                        amount added to the left side must also be added to the right side of the equation. 


			

	Step 3:  Write the trinomials that are in parentheses as “Perfect Square” and simplify the right side of the 
                          equation.


			


	Step 4: The center of the circle is  and the radius of the circle is the square root of 4 or 2. 




Unit 6
Conditional probability: 

	

	

		When dealing with two events (usually called A and B), sometimes the events are so related to each other, that the probability of one depends on whether the other event has occurred. When we talk about probabilities based on the fact that something else has already happened we call this conditional probability. 
 
What changes when dealing with conditional probability is that we know for certain that something else has already happened. This means that in our definition of probability that says
 
[image: http://www.algebralab.org/img/5c11c553-63ed-4886-a35d-0df6e5c33bde.gif]
 
where the “total number of ways” is based on the fact that we know something else has already occurred.
 
There are two ways to approach conditional probability and depends on the type of problem that you are given. In a situation where you are given percentages and probabilities (usually but not always in a table format) we make use of the conditional probability rule (shown below). In situations where you are trying to compute probabilities on your own (instead of them being given to you) most of the time it is easier to not to use the formula. 
 

Conditional Probability Rule: 
 

Consider events A and B.  

The line between A and B is read “given”. So translated, this reads, "the probability of A given that B has happened." The event on the right side of the line is the event that has already happened.
 
What The Rule Means: 
 
This rule is applied when you have two events and you already know the outcome of one of the events. In doing the computations, you will need to be able to find the probability of A and B, that is, P(A[image: http://www.algebralab.org/img/66efedf6-527a-41ce-be51-dff62c6f10f0.gif]B). Problems of this type make use of the multiplication rule 










Geometric Probability Model:

Geometric probability = , so a Geometric Probability Model might refer to the probability of hitting the center circle on a dart board. 


Law of Large Numbers: the more times you do something, the closer you will get to what is supposed to happen. In probability, this means that the more simulations we conduct the closer our experimental probability will get to the theoretical probability. In statistics, it means that the larger sample size you use the closer your sample will represent the entire population.  For example if you flip a coin repeatedly you would expect the coin to land with heads up 50% of the time. However what you expect and what actually happens are not likely to be the same if you only carry out the process a few times. 



Statistical inference: use of information from a sample to draw conclusions (inferences) about the population from which the sample was taken.
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