Geometry Note Guide– Unit #5


6.G.1 Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and other shapes; apply these techniques in the context of solving real-world and mathematical problems.





Perimeter – add all sides
Perimeter measures the outside (units)

[image: ]

Area – measures the inside (units2)

Students decompose shapes into rectangles and triangles to determine the area. 
Rectangle - L x W		Triangle – ½ x b x h
[image: ]    [image: ]

Student Notes:
Example: Find the area of a right triangle with a base length of three units, a height of four units, and a hypotenuse of 5. 
Solution: Students understand that the hypotenuse is the longest side of a right triangle. The base and height would form the 90°angle and would be used to find the area using:  A = ½ bh A = ½ (3 units)(4 units) A = ½ 12 units2 A = 6 units2 

Example: A rectangle measures 3 inches by 4 inches. If the lengths of each side double, what is the effect on the area? 
Solution: The new rectangle would have side lengths of 6 inches and 8 inches. The area of the original rectangle was 12 inches2 . The area of the new rectangle is 48 inches2 . The area increased 4 times (quadrupled). Students may also create a drawing to show this visually.




Squares - S x S
[image: ]

Parallelograms – b x h
[image: ]
Decompose/Compose 
[image: ]

Student Notes:
Example : The lengths of the sides of a bulletin board are 4 feet by 3 feet. How many index cards measuring 4 inches by 6 inches would be needed to cover the board? 
Solution: Change the dimensions of the bulletin board to inches (4 feet = 48 inches; 3 feet = 36 inches). The area of the board would be 48 inches x 36 inches or 1728 inches2 . The area of one index card is 12 inches2 . Divide 1728 inches2 by 24 inches2 to get the number of index cards. 72 index cards would be needed.












Rhombus – b x h or d1 x d2		Kites - d1 x d2
                                           2				 2
[image: ][image: ]
Decompose/Compose (Triangles)
[image: https://www.filepicker.io/api/file/8EfHKeoaQwu3iLynAh98?policy=eyJleHBpcnkiOjQ1NTg5ODY5NjAsImNhbGwiOiJyZWFkIn0%3D&signature=99571cbec16a027370fcedc747f069e0a82d6eea8c103a413c3040dff6e5b55a]
Trapezoids - ½ h (a + b) 
Trapezoids can be decomposed into triangles and rectangles (see figures below). Using the trapezoid’s dimensions, the area of the individual triangle(s) and rectangle can be found and then added together. [image: ]

Irregular Polygon – cut into rectangles/triangles and add the areas together
[image: http://www.spectrumanalytic.com/support/library/ff/area_calculations_files/image013.jpg]








Q: Find the area of the trapezoid shown below using the formulas for rectangles and triangles.
[image: ]
Solution: The trapezoid could be decomposed into a rectangle with a length of 7 units and a height of 3 units. The area of the rectangle would be 21units2. The triangles on each side would have the same area. The height of the triangles is 3 units. After taking away the middle rectangle’s base length, there is a total of 5 units remaining for both of the side triangles. The base length of each triangle is half of 5. The base of each triangle is 2.5 units. The area of one triangle would be ½ (2.5 units)(3 units) or 3.75 units2 . Using this information, the area of the trapezoid would be: 21 units2 + 3.75 units2 +3.75 + units2 = 28.5 units2
6.G.2 Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = l w h and V = b h to find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.






Student Notes:

Volume = L x W x H (units3)
Q: What does volume mean? 
[bookmark: _GoBack]A: The number of small units that fit in a larger object.
[image: http://dradqrf3hyj25.cloudfront.net/thumbnails/PreAlg_11_02_0012-diagram_thumb.png]

Example #1:
[image: https://embed-ssl.wistia.com/deliveries/2e26bf01498823763105f736baaf40c96a4341c1.jpg?image_crop_resized=480x300]
Answer: 4 ½ x 2 x 3 = 27 units3

Student Notes:
























Example #2:
[image: http://s3.amazonaws.com/opus2826/opus/images/28b1c45a-a19a-11e2-b5e8-1231380e91fe.png]
Answer: 3/2 x 3/2 x 5/2 = 45/8 = 5 5/8 m3
6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.





[image: http://www.showmethemath.com/Concepts_Explained/Parts_of_Coordinate_Plane/quadrantsOfTheCoordinatePlane.gif]
Sample Problem:
[image: https://i.ytimg.com/vi/jpYkzj2BPyM/mqdefault.jpg]
Student Notes:
Example 1: If the points on the coordinate plane below are the three vertices of a rectangle, what are the coordinates of the fourth vertex? How do you know? What are the length and width of the rectangle? Find the area and the perimeter of the rectangle.
[image: ]Example 2: On a map, the library is located at (-2, 2), the city hall building is located at (0,2), and the high school is located at (0,0). Represent the locations as points on a coordinate grid with a unit of 1 mile. 
[image: http://media.showme.com/files/13866/pictures/thumbs/648353/first_thumb1359074297.jpg]1. What is the distance from the library to the city hall building? The distance from the city hall building to the high school? How do you know?
2. What shape does connecting the three locations form? The city council is planning to place a city park in this area. How large is the area of the planned park?
6.G.4 Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures. Apply these techniques in the context of solving real-world and mathematical problems.





Surface Area – the sum of all areas in a 3D object
Nets – an unfolded 3D model that is turned into a 2D image.  Used to find the surface area of 3D objects.

Rectangular Prism
[image: http://www.mathvillage.info/sites/default/files/VolSA/surface_set1/surface_files/image004.gif]

[image: http://blogs.syracuseartsacademy.org/apratt/wp-content/uploads/sites/10/2014/03/rectangle-prism-net-SA.jpg]

























Triangular Prism
[image: http://1.bp.blogspot.com/_x0lqDmtjObY/S5Qb5GcOPfI/AAAAAAAAAIo/yCEb_U4HCXg/s400/triangle13.JPG]

Square/Rectangular Pyramid
[image: http://passyworldofmathematics.com/Images/pwmImagesFour/TotalSurfaceAreaSeventeen550x404JPG.jpg]

Triangular Pyramid
[image: http://assets.pearsonschool.com/file-vault/flipbooks/texasreview/mathematics/digits/TX_Digits_HomeworkHelper_HTML_Files/Grade%207/Volume%201/images/U05/p195-003.jpg]
Student Notes:
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Area of a rectangle
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The area of a
triangle equals
one half times
the base times
the height.

Here is how the math
would look:

A= +bh
A=3x6x4
A= x 24

A= 12 square cm
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Area of Square

The area of a Square equals any of its
two sides multiplied together.

A =sxs
A= sxs
E
E A=7x7
s A = 49 cm?

Side=7m
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Area of a parallelogram

Opposite sides of 2 parallelogram are:
parallel and equal i length and
‘opposite angles are equalin measure

Area = base x height
A=bxh

Example:
1fb =B units and h = 5 units then
Area () =8x 5 = 40 square units
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Area of a rhombus

Athombus s a parallelogram

that hasalits sides equal in lenght.
Area of a thombus can be calculated
n3 diferent ways

(1) A=bxh

@ a-d1xd2

A=area
b=base 1 =ane diagonal
h=height  d2=the other diagonal
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Area of a kite

Akite has two pairs of adjacent sides
that are congruent.That means they.
have the same lengh.

Az dixd2

one diagonal
d2=the other diagonal
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Solution Path: Solve for the Areas of Kites and Rhombi

Kite

Rhombus

Area = (2)(Base x Height)
Area = 3 sq. units
Area = (2)(Base x Height)
Area = 6 sq. units

Area = (2)(Base x Height)
Area = 5 sq. units
Area = (2)(Base x Height)
Area = 5 sq. units

Area of Quadrilateral

Area of Kite =3 + 6
=9 s5q. units

Area of Rhombus =5 + 5
=10 sq. units.

Area is additive. The areas of the
triangles within each shape
equal the area of the shape.
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Isosceles trapezoid

Right trapezoid
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Let's find the volume of the
rectangular prism.
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shape they create
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Surface Area of a Prism

Bottom Back Right
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