Sec. 2.1 # 2-13, 17-18, 21-22
2. Here are the diagrams, not necessarily drawn to scale. The ball always starts at A in the lower left. Pockets are labeled counter clockwise as ABCD. 
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3. a) 6x3 has the same pattern as 12x6. 
b) 9x3 has the same pattern as 18x6, or as 3x1.

Etc. In general, any m x n table will have the same pattern as a km x kn table, where k is any whole number.
4. Let us express the table’s dimensions as n x m (the height and width, respectively) in lowest terms (so gcf(n, m) = 1). Then:

a) The ball will end up in the upper right corner if and only if n and m are both odd. (E.g: 9x3, 6x6 (reduces to 1x1), 7x3, etc.)

b) The ball will end up in the upper left corner if and only if n is even and m is odd. Examples include:  6x3 (reduces to 2x1), 8x6 (reduces to 4x3), 12x3 (reduces to 4x1). 

c) The ball will end up in the lower right corner if and only if n is odd and m is even. Examples include: 9x6 (reduces to 3x2), 10x8 (reduces to 5x4). 

5. Let n and m be the height and width of the grid (note: n / m need not be in lowest terms). The ball will pass through every square on the grid if and only if n and m are relatively prime (i.e., gcf(n, m) = 1). Examples include: 7x3, 9x4, 16x9, 13x12, 2x1, etc.
6. Let n and m be the dimensions of the table expressed in lowest terms (as described above). The total number of hits the ball makes is n + m.
7. a) horizontal, b) rotational, c) horizontal, d) rotational, e) vertical, f) vertical, g) horizontal, h) rotational, i) rotational

8. Repeat #4 with the following replacements: 

upper right corner ( rotational
upper left corner ( horizontal

lower right corner ( vertical

9. It will look like the 10 x 5 table shown here, but with only every 2nd gridline.
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10. It will look like a scaled version of the 7x6 table shown here, but with only every third gridline shown.
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11. It will look like a scaled version of the 8x9 grid shown here, but using only every 6th grid line. 

[image: image12.png]



12. For a table with fractional dimensions, find the least common denominator d of the two dimensions and multiply each dimension by that number. This will clear the fractions and give you whole number dimensions which can be analyzed using techniques discussed earlier. You should then remember that each gridline shown represents only 1/dth of a unit.

13. No: if one dimension is irrational (such as sqrt 2 or pi) and the other is rational, the ball will continue bouncing indefinitely.
17. Parts a, b, and c are straightforward, so I have not taken the time to label the diagrams with the corner points. You should be able to follow the images of the points around as you unfold. See d and e, below, for an illustration.
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a)  
b)  
c) 
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d) This diagram shows why the 

ball ends up in corner D. Try to 

follow the image of D around
the diagram as we unfold the 

trajectory.
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e) This diagram shows why the 

ball ends up in corner B. Try to 

follow the image of B around the 

diagram as we unfold the trajectory.
18. a) 6√2   b) 9√2   c) 8√2   d) 12√2   e) 20√2

19. (not assigned) The square unfolded table for an n x m trajectory will have dimensions equal to the lcm(n,m). 
20. (not assigned) 
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a) Be sure you can trace point D through its sequence of images (not shown) as the grid is unfolded all the way until the end of the arrow. 
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b) To the right I have traced the path of the image of point B as the 
trajectory unfolds. 
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21. 
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22. Below are the initial directions to aim if you are trying to hit 
all possible two-cushion shots. Note that we must aim for all black
object balls that are two “folds” away from the actual table shown in 
white.
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