MATH 3403 – Geometric Structures – Final Exam

May 2005

Name______________________________

1. (12 points) These are some ways that we use to find areas of geoboard figures.           





                  


Cut-Up





Take-Away




Julie’s Way




Base x height




½ (Base x height)




Pick’s Formula



Three different geoboard figures are given below.  You are to work out the area of each figure using a different method for each figure.  Be sure to name each method and describe how you used the method for the figure.
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(c) Name:

Description:

2. (9 points) The seven types of quadrilaterals we have been working with are drawn below.
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For each of the following descriptions, write down all of the names of the quadrilaterals which satisfy the description.  There may be more than one answer for each.


(a) Opposite sides are congruent.









(b) There is at least one line of symmetry.









(c) The diagonals bisect each other.

3. (9 points) Below are pairs of congruent figures.  For each pair, indicate by which of the four types of transformations the copies are related (translation, rotation, reflection, or glide reflection).
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(a)
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(b)
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(c)

4. (6 points) Since a piece of the shape is shaded, the following figure is a type D1 mandala.  Shade more pieces so that the figure becomes a type D4 mandala.  

[image: image14.wmf]


5.  (8 points) In the figure below, line l and line m are parallel.  For each angle marked with a letter, find the value of the angle and give a reason.

[image: image15.wmf]

Acceptable reasons include:


“alternate interior angle to something”
“corresponding angle to something”

“vertical angle to something”


“supplementary angle to something”

“angle sum is something” (straight line or polygon)


(a) The value of a is:




The reason is:


(b) The value of b is:




The reason is:


(c) The value of c is:




The reason is:


(d) The value of d is:




The reason is:     

6. (12 points) Using the code table below, identify the symmetry types of these borders.
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Code for Border Patterns

	First
	Second

	m   crossline symmetry
	m  centerline symmetry

	1    no crossline sym.
	g   glide reflectional sym.

	
	2    half-turn symmetry

	
	1    no additional sym.


7. (7 points) Abigail is flying a kite and is curious about how high the kite is above the ground.  She measures the length of the string and finds it to be 32 feet.  Her kite is directly above a flower which is 11 feet away from her.  How high is her kite flying?

[image: image20.wmf]
8. (7 points) The minute hand on Ray’s watch is 8 mm long.  He knows that the clock on his wall is 36 times the area of his watch.  How long is the minute hand of his clock?

9.  (6 points) Indicate if the following figures are one or two sided by writing a “1” or “2” beside each figure.
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(b)
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(c)

10.  (6 points) Find the angle measurement marked for the regular hexagon.  Show your work!!  
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11.  (6 points) On the dot paper below, draw and label two lines with the following slopes.

a)  -0.75  
b) 60%
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12.  (9 points) For each of the tessellations, identify the Heesch type.
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(a)
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(b)
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(c)

13.  (6 points) Find the perimeter of the following geoboard figure.  Express your answer in two ways.
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(a) The perimeter as a sum of square roots.


(b) The perimeter as a decimal.


(c) Now, create your own geoboard figure that is different from the given figure, but has the same perimeter.
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14.  (9 points) Using the code table below, identify the types of the following mandalas.
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b)
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c) 

Code for Mandalas

	Cn
	n-fold rotational symmetry

(no reflectional symmetry)

	Dn
	reflectional symmetry and

n-fold rotational symmetry

	D or D1
	Bilateral symmetry only

	N or C1
	No symmetry


15.  (8 points) Use the polyhedra to answer the following questions.
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(a) How would you name each of the above polyhedra?


(b) Choose either the prism or pyramid and calculate its volume.  State which polyhedra you choose.  Show your calculations.

16. (10 points) CD Problem – Mira:   The two congruent figures below are related by either a glide reflection or a rotation.  Decide which relationship is true.  Using a mira, if it is a rotation, find the center, and if it is a glide reflection, find the glide reflection line.  Describe your steps:
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17. (10 points) CD Problem – Compass and Straightedge:  Using a Compass and Straightedge, locate point R so that triangle PQR is an equilateral triangle.

[image: image37.wmf]
18. (10 points) CD Problem – Paper Folding:  Using Paper Folding, locate the center of the inscribed circle for triangle PQR.  Use a compass to draw the inscribed circle.
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