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Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships.
PO 1.   Identify the attributes of special triangles. (isosceles, equilateral, right)

The vertices of a triangle are given below.  Classify the triangle as scalene, isosceles, or equilateral.

(0, -3), (3, 5), (-5, 2)

(2, 0), (0, 8), (-2, 0)
Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships.
PO 2.   Identify the hierarchy of quadrilaterals

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships.
PO 3.   Make a net to represent a three-dimensional object.

PO 4.   Make a three-dimensional model from a net.
Recognize the three-dimensional figures represented by a two-dimensional drawing What figures are represented by given nets?
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Which solids do these nets represent?

1. Cylinder  ________

2. Cone        _______

3. Rectangular prism _____

4. Square pyramid _____

5. Square prism _____

Interpret and draw three-dimensional objects
Classify prisms, pyramids, cones, cylinders, and spheres by base shape and lateral surface

Look at the bird’s-eye view and the cross section to determine what three-dimensional object is being represented:
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Name the three-dimensional object depicted in the figures below:
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Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships. Strand 4: Geometry and Measurement

PO 5.   Draw 2-dimensional and 3-dimensional figures with appropriate labels.
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3. 

Sketch the following three-dimensional objects:

4.  Rectangular prism
                5.  Hemisphere
         6.  Triangular Pyramid

7. Cone
                        8.  A right circular cylinder with a diameter greater than its height.

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three- dimensional shapes and develop mathematical arguments about their relationships.
PO 6.   Solve problems related to complementary, supplementary, or congruent angle concepts.


Find the value of x:

1. 





2.  
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4.  
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6.  

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three- dimensional shapes and develop mathematical arguments about their relationships.
PO 7.   Solve problems by applying the relationship between circles, angles, and intercepted arcs.
PO 8.   Solve problems by applying the relationship between radii, diameters, chords, 

tangents or secants.

      Identify arcs, chords, tangents, and secants of a circle.
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Given the following figure of circle F

Name an arc.

Name a chord.

Name a tangent.

Name a secant.

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships

PO 9.   Solve problems using the triangle inequality property.

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships.
PO 10. Solve problems using special case right triangles.

Pythagorean Theorem: In a right triangle, the square of the length of the hypotenuse is equal to the sum of the squares of the lengths of the legs.
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Pythagorean theorem 
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Find the missing side length for each right triangle.
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Pythagorean Theorem: In a right triangle, the square of the length of the hypotenuse is equal to the sum of the squares of the lengths of the legs.
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Pythagorean theorem:  
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Solve each problem below.
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2. Sara hired Juan’s Fencing Company to put a fence around her rectangular garden.  The garden is 8 feet wide by 15 feet long.  Sara said the completed fence was not square (all angles are right angles).  To prove the fence section was square, Juan measured the distance of one of the diagonals and found the distance to be 17 feet.  Who is correct?  Explain why.

3. Monique owns the Speedy Delivery small package delivery company.  She decided to purchase several bicycles for use with short distance deliveries.  Monique needs to build a ramp for the bicycles from the loading dock to the ground.  The loading dock is seven feet above the ground and must extend twenty-four feet from the building.  What is the length of the ramp surface? 
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Strand 4: Geometry and Measurement Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three dimensional shapes and develop mathematical arguments about their relationships

PO 11. Determine when triangles are congruent by applying SSS, ASA, AAS or SAS.

PO 12. Determine when triangles are similar by applying SAS, SSS, or AA similarity postulates.

PO 13. Construct a triangle congruent to a given triangle.

Strand 4: Geometry and Measurement

Concept 1: Geometric Properties: Analyze the attributes and properties of two and three- dimensional shapes and develop mathematical arguments about their relationships.

PO 14. Solve contextual situations using angle and side length relationships.
1. What side is longest?
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2. What side is shortest?
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What is the value of x if 
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 are the base angles of an isosceles triangle?
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4.  
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Strand 4: Geometry and Measurement

Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 1.   Sketch the planar figure that is the result of two or more transformations.

1.  Draw a reflection about the x-axis


2. Draw a reflection about the y-axis
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[image: image80.wmf]3.  Draw a reflection about the line y = -1

4.  Translate the figure +4 units on the x-axis

Strand 4: Geometry and Measurement
Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 2.   Identify the properties of the planar figure that is the result of two or more transformations.

1) For the following transformations, indicate whether the image will be the same or a different size than the original figure.

a) reflection     ____________

b) translation   ____________

c) rotation       ____________

d) dilation       ____________

2) True or False.

a)   _____   If you rotate a figure the area changes.

b)   _____   If a figure is dilated the area stays the same.

c)   _____   A reflection is a mirror image and the area of the image remains 

       constant.

Strand 4: Geometry and Measurement

Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 3.   Determine the new coordinates of a point when a single transformation is performed on a planar geometric figure.

Strand 4: Geometry and Measurement

Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 4.   Determine whether a given pair of figures on a coordinate plane represents a translation, reflection, rotation, or dilation.

· Translation - transformation that slides a geometric figure on a plane

· Reflection – transformation in which every point on the figure and it image are equidistant from a fixed line

· Rotation – transformation that turns a geometric figure on a plane about a point (center of rotation) by and angle (angle of rotation)

· Dilation – transformation that enlarges or reduces a geometric figure by a scale factor, relative to a point

1.  What transformation(s) are illustrated in the figures below?

      a.







b. 
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c. 







d.

      

[image: image8.wmf]




[image: image9.wmf]
2.  Reflect the figure below across the x-axis
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Strand 4: Geometry and Measurement

Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 5.   Classify transformations based on whether they produce congruent or similar figures.

1.  Does a dilation of an equilateral triangle by a scale factor of 1/3 produce an image congruent to the original?  Explain.

2.  If an isosceles triangle were reflected about the x-axis and then rotated 60˚, would the resulting image be congruent to the original triangle?

3.  If an octagon is translated 5 units to the right and then reflected over line running parallel to one of the sides of the octagon, is the resulting image congruent to the original octagon?  Is it similar?

4.  True of False:  If two trapezoids are similar, then they must have corresponding congruent side lengths.  If true, explain- if false, find a counterexample.  

5. True or False:  If two hexagons are similar, then their corresponding interior angles must be equivalent.  If true, explain- if false, find a counterexample.

6.  Consider a transformation that keeps the measure of the interior angles of a polygon equivalent but changes the lengths of the sides of the polygons. 



a.  What is the name of such a transformation?

b. Are the original polygon and its image after this transformation congruent?  Explain.

Strand 4: Geometry and Measurement

Concept 2: Transformation of Shapes:  Apply spatial reasoning to create transformations and use symmetry to analyze mathematical situations.

PO 6.   Determine the effects of a single transformation on linear or area measurements of a planar geometric figure.

Strand 4: Geometry and Measurement
Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 1.   Graph a quadratic equation with lead coefficient equal to one.

Strand 4: Geometry and Measurement
Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 2.   Graph a linear equation in two variables.

Draw the graphs of the following linear equations.





ANSWER KEY



Strand 4: Geometry and Measurement
Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 3.   Graph a linear inequality in two variables.

PO 4.   Determine the solution to a system of equations in two variables from a given graph.

Strand 4: Geometry and Measurement
Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 5.   Determine the midpoint between two points in a coordinate system.

Distance Formula:  d = 
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Midpoint formula:  m = (
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Find the Distance and the Midpoint. Find the distance between the two points.  Then find the midpoint of the line segment joining the two points.

1. (0, 0), (3, 4)

2. (9, -2), (3, 6)

3. (-5, -8), (1, 6)

Strand 4: Geometry and Measurement
Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 6.   Determine changes in the graph of a linear function when constants and coefficients in its equation are varied.

Strand 4: Geometry and Measurement

Concept 3: Coordinate Geometry:  Specify and describe spatial relationships using coordinate geometry and other representational systems.

PO 7.   Determine the distance between two points in the coordinate system.

1. The graph below shows Jose at point J, Maria at point M and Celia at point C.  If M is the midpoint of JC and JM = 4 m., what is the length of JC?

A
2 cm

B
4 cm

C
6 cm

D
8 cm

2. The graph below shows Josh at point J and the store at point S.  Josh plans to stop midway to the store to rest at point M.  If the store is 5 miles away, how many miles will he travel before he stops to rest?


A
5 miles

B
10 miles

C
2.5 miles

D
1 mile

3. In a city, streets run North-South and avenues run East-West.  A retail store has two outlets.  One is located at the intersection of 1st Avenue and 2nd Street.  The other is located at the intersection of 7th Avenue and 6th Street.  Determine an intersection that is located approximately halfway between the two stores.


A
1st Ave. and 6th St.

B
7th Ave. and 2nd St.

C
4th Ave. and 4th St.

D
 none of the above

Strand 4: Geometry and Measurement
Concept 4: Measurement - Units of Measure, Geometric Objects:  Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.

PO 1.   Calculate the area of geometric shapes composed of two or more geometric 

             figures.

PO 2.   Calculate the volumes of three-dimensional geometric figures.

Strand 4: Geometry and Measurement

Concept 4: Measurement - Units of Measure, Geometric Objects:  Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.

PO 3.   Calculate the surface areas of three-dimensional geometric figures.

	Shape


	Volume
	Surface Area

	Sphere
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	Rectangular Solid
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	Right Circular Cylinder
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Find the volume and surface area for each object below

1.  







2.  





3. 




4. 

        





[image: image20.wmf]x

 

3

 


Strand : Geometry and Measurement

Concept 4: Measurement - Units of Measure, Geometric Objects:  Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.

PO 4.   Compare perimeter, area, or volume of figures when dimensions are changed.

3-4-1

An architect is requiring the pitch of a roof to be at least 7 on 10 on a new house he is building, as shown in the figure below.



7





10


Which of the following roofs is not steep enough?

A roof with a pitch of 5 on 7.

A roof with a pitch of 14 on 15.

A roof with a pitch of 3 on 5.

A roof with a pitch of 7 on 9.

What is the steeper slope?

A.  
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B.  
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D.  -2

What is the steeper slope?

A.  
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C.  0

D.  no slope

What is the steeper slope?

A.  
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B.  
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D.  none

Strand 4: Geometry and Measurement

Concept 4: Measurement - Units of Measure, Geometric Objects:  Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.

PO 5.   Find the length of a circular arc.

PO 6.   Find the area of a sector of a circle.

PO 7.   Solve for missing measures in a pyramid.   (i.e., slant height, height)

PO 8.   Find the sum of the interior and exterior angles of a polygon. 

PO 9.   Solve scale factor problems using ratios and proportions.

PO 10. Solve applied problems using similar triangles.
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To the left is a picture of a pole leaning against a tree.  The bottom of the pole is 5 feet from the base of the tree and the top of the pole touches the tree at 12 feet above the ground. How long is the pole?
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24 ft





7 ft





Loading Dock





Ramp Surface
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