Take Home Midterm Exam, MATH 292                                              DUE:  TUESDAY, 11/9

Print your name:__________________________ 
             Score _____/100 points

Exam and Academic Honesty Procedures

· This is an exam, all work on this exam should be done individually and without help, consultation or discussion from any one but Dr. Fung.

· You may ask Dr. Fung questions about this exam.

· You should use your class notes and class work as a guide.

If you write by hand

· Please write and draw neatly and clearly in dark pencil

· Exam written in ink or felt will not be accepted. Colored pencils are OK.

· Write on this exam ONLY, feel free to use scratch paper first, but show all of your neat work on this exam. Don’t worry if you leave some blank space.

If you wish to type

· The electronic version of this exam is linked to your assignments web page

· Type on this exam ONLY, feel free to use scratch paper first, but show all of your neat work on this exam. Try to keep the same page breaks that are already in the exam.
General

· Carefully follow the given directions for each problem.

· You should use your personal algebra and black & red tiles for this exam.

· You may use the following or similar shapes to represent the indicated algebra pieces. Clearly label what you use throughout the exam.

	RED PIECES

(red shows on electronic version)
	
	
	BLACK PIECES

	[image: image1.png]


[image: image2.png]


[image: image3.png]


[image: image4.png]


                  or R        For RED TILES
	
	
	       or B                   For BLACK TILES
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                          For RED n STRIPS

          Label: -N


	
	
	For BLACK n STRIPS

      Label: N

	                         

For RED N SQUARES

Label: -N2
	
	
	For BLACK N SQUARES

Label: N2

	· Use similar notation / pictures for edge pieces


EXAM QUESTIONS

1. Use your black and red tiles to model each of the following, use minimal collections for the initial set up. Be sure to give the net value of your end collections and briefly explain your work. Show all of the steps for full credit. Don’t just give a final picture.

	


a. 5 + (-3)

	


b. 2 - (-8)

	


c. Explain briefly WHY, in general: "When you subtract a negative number it is the same as adding a positive number." Use black and red tiles in your explanation.

2. Use black and red tile arrays with edge pieces to model each of the following, use minimal collections for the initial set up. Be sure to give the net value of your end collections and briefly explain your work. Show all of the steps for full credit. Don’t just give a final picture.

	


a. 2 x (-4)

	


b.  (-2) x (-3)

	


c. Explain briefly WHY, in general: "When you multiply two negative numbers the solution is positive.”  Use black and red tiles in your explanation.

	


a. Use black and red tile arrays with edge pieces to model a non-empty array whose net value is 0 with one edge set net value 5. Label clearly! Show all of the steps for full credit. Don’t just give a final picture.

	


b. What multiplication sentence does this show? 

	


c. What CORRECT division sentence can this show?

	


4. Explain why 0 ÷ 0 has an infinite amount of answers. Use labeled black and red tile arrays with edge pieces to support your answer.  Clearly explain which division sentences your arrays show and how the division sentences show the correct answer to this question.

5. For the following toothpick pattern:

	


a. Determine one way, NUMERICALLY & VISUALLY (i.e., circle the "pick groups" in the pattern") to find the total number of toothpicks in the pattern. 


b. Describe your method from part a in WORDS. 

c. Describe your method from part a using the SYMBOLS.


S = the number of pattern "sections"


T = the total number of toothpicks 

	

	
	
	

	Figure 1
	Figure 2
	Figure 3
	Figure 4


	


a. Use black and red tiles to draw the first three figures of the tile pattern sequence where v(n) = 2n2 - 4n + 1, n is the nth  figure, n = 1, 2, 3, …

	Figure 1
	Figure 2
	Figure 3


	


b. Use tiles and algebra pieces to show the nth figure: v(n) = 2n2 - 4n + 1

	


c. For what n is v(n) a 7 x 7 square of black tiles? 

· Use tiles and algebra pieces to solve this problem.

· Don’t use just guess and check or the quadratic formula.

· Explain your answer in detail. Draw well-labeled and clear pictures and show the symbolic work beside the pictures.

· You may use quick representations of the 7 x 7 square (etc) such as 49B.
SHOW THIS WORK ON THE NEXT PAGE

6 c.

	Sketch Pictures Of Tile
	Show The Matching Symbolic Steps

	
	


6. Answer a., b. and c. using the following tile pattern sequence, Sequence ONE.





       Figure 1


        Figure 2



Figure 3

	


· v1(*) is the value formula for Sequence ONE.

a. Show each of the following by clearly marking the above tile displays. Fill in the blanks: 

v1(1) = _____

v1(2) = _____

v1(3) = _____

	


b. What does the 20th arrangement of Sequence One look like? Draw a labeled sketch of it here: 

Also answer: v1(20) = _____

	


c. What does the nth arrangement of Sequence One look like? Draw it here (use algebra pieces & tiles):
v1(n) = ?  is part d

#7 continued

d. What is v1(n)? Explain in WORDS and then give the SYMBOLIC FORMULA. Your formula should “match” the tile displays above and the nth arrangement in c.

	


e. For what n is v1(n + 1) - v1(n) = 24? 

Hint: for the (n + 1)st figure you must increase all n dimensions to n + 1. See your class notes.

· Use algebra pieces and tiles to show both the (n + 1)st and the nth figure.  Use simple sketches of algebra pieces & tiles to show the rest of your work.

· Beside this work show the corresponding symbolic work, 

	Sketch Pictures Of Tile
	Show The Matching Symbolic Steps

	
	


7. Answer a., b. and c. using the following tile pattern sequence: Sequence TWO.




          Figure 1


Figure 2



Figure 3

	


· v2(*) is the value formula for Sequence TWO.

a. Analyze Sequence Two briefly. What is v2(n) and what does the nth figure look like?

	


b. For what n does the nth arrangement of Sequence 1 (from the last problem) have the same value as the nth arrangement of Sequence 2? I.e.: When is v1(n) = v2(n)?

· Use simple sketches of algebra pieces & tiles to show your answer.

· Beside this work show the corresponding symbolic work, 

· You may continue onto an additional page if you need to, keep the two-column tile/symbolic work format.

	Sketch Pictures Of Tile
	Show The Matching Symbolic Steps

	
	


8. continued, if you need more room.

	Sketch Pictures Of Tile
	Show The Matching Symbolic Steps
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This is 6 picks
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