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 “Linking Number Patterns and Algebraic Expressions”
Answer Key
Handout 1:  “Comparing Algebraic Relationships”

Hacker’s Red Stairs                           CyberSquad's Blue Staircase

	Number of times staircase rises
	Number of red steps

	1
	1

	2
	2

	3
	3

	4
	4

	5
	5

	6
	6


	Number of times staircase rises
	Number of blue steps

	1
	1

	2
	2

	3
	4

	4
	8

	5
	16

	6
	32


2) and 3)
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4.
a. Actually it has very little meaning, because the graph as shown does not show the course or the outcome of the race.  It only shows the number of steps in each staircase.

b. No.  In fact it only shows that they were on the first step, not that the Hacker was considerably higher than the Cyberchase Gang.

c. No, because we do not know the size of each step (on only the number of steps). In fact, the graph is slightly misleading because one might be mislead into thinking that the Cyberchase Kids overtook Hacker when the staircase rose for the third time.

d. No.

5.  Here are the tables.  The operation used is to multiply the number of steps by the height of the appropriate (red or blue) step.  

     Hacker’s Red Staircase                      CyberSquad's Blue Staircase

	Number of times staircase rises
	Number of steps tall
(Each step is 20 inches tall)
	Height of the red staircase above the ground

	1
	1
	20

	2
	2
	40

	3
	3
	60

	4
	4
	80

	5
	5
	100

	6
	6
	120


	Number of times staircase rises
	Number of steps tall
(Each step is 5 inches tall)
	Height of the blue staircase above the ground

	1
	1
	5

	2
	2
	10

	3
	4
	20

	4
	8
	40

	5
	16
	80

	6
	32
	160


6.
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7. 
a. These graphs show the actual height above the ground for each staircase.  This presents a better description of the staircase race, because it provides a common measure for the progress of both staircases, namely, the height in inches above the ground.  

b. Yes.  It shows that Hacker was at 20 inches, and the Cyberchase Gang was only at 5 inches above the ground.

c. Yes.  The graph represents height above the ground, so the graph shows that the CyberSquad passed  Hacker when the stairs rose for the sixth time.  

8. The point at which the two graphs cross represents the point at which the Hacker and the Cyberchase Gang’s staircases are at exactly the same height.  In other words, because the Cyberchase Gang’s staircase is rising faster than Hacker’s at that point, the point where the graphs cross is the point at which the Cyberchase Gang passes the Hacker.

9. Height above the ground.  The first table and graphs only provided the number of steps, which did not represent the same measure, in height, which was the measurement that matters in this problem.

10. This occurs at the 6th rise of the staircase, which places Hacker 120 inches from the base of the mountain.

11. h = 20n
h = 5 x 2n – 1
 Assessment A

1.


   Table A (Grandfather)
	x
	y

	1
	125

	2
	250

	3
	375

	4
	500

	5
	625

	6
	750

	7
	875

	8
	1000



2.

Table B (Uncle)
	x
	y

	1
	1

	2
	3

	3
	9

	4
	27

	5
	81

	6
	243

	7
	729

	8
	2187



3. My uncle was wealthier than my grandfather for 7 weeks.

Assessment B

	x
	
y = 3*x

	1
	
3 * 1 = 3

	2
	
3 * 2 = 6

	3
	
3 * 3 = 9

	4
	
3 * 4 = 12

	5
	
3 * 5 = 15

	6
	
3 * 6 = 18


2.
	x
	
y = (2*x) + 10

	1
	(2 * 1) + 10 = 2 + 10 = 12

	2
	(2 * 2) + 10 = 4 + 10 = 14

	3
	(2 * 3) + 10 = 6 + 10 = 16

	4
	(2 * 4) + 10 = 8 + 10 = 18

	5
	(2 * 5) + 10 = 10 + 10 = 20

	6
	(2 * 6) + 10 = 12 + 10 = 22


3.
	x
	
y=3x-1

	1
	1

	2
	1 * 3 = 3

	3
	3 * 3 = 9

	4
	3 * 3 * 3 = 27

	5
	3 * 3 * 3 * 3 = 81

	6
	3 * 3 * 3 * 3 * 3 = 243


4.
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The line depicted by the circles is the exponential y = 3x-1. (Note, you may need to tell students that, as a convention, mathematicians have decided that 30 (and indeed any number raised to the zero power) is 1 but that the proof requires extremely sophisticated mathematics.) The line depicted by the squares is y = 2x + 10. The line depicted by the triangles is y = 3x.

(2007 Educational Broadcasting Corp.
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