1. Honeybees have an interesting genealogy. While female honeybees have both a mother and a father, male honeybees have only a mother. Create a family tree for a male honeybee and calculate how many ancestors he has within each generation.

2. Suppose a newly-born pair of rabbits, one male, one female, are put in a field. Rabbits are able to mate at the age of one month so that at the end of its second month a female can produce another pair of rabbits. Suppose that our rabbits never die and that the female always produces one new pair (one male, one female) every month from the second month on. How many pairs will there be in one year?

3. Consider the geometric sequence 1, 2, 4, 8, 16, … This sequence has what is called a common ration of 2. That is, if any term is divided by the term before it it will always produce a ratio of 2. Now consider Fibonacci’s sequence 1, 1, 2, 3, 5, 8, 13, … Does it have a commonish ratio? 

4. Consider the geometric sequence 1, 2, 4, 8, 16, … This sequence has what is called a common ration of 2. That is, if any term is divided by the term before it it will always produce a ratio of 2. However, it also has a common reciprocal ratio. That is, if any term is divided by the term after it it will always produce a ratio of ½. Now consider Fibonacci’s sequence 1, 1, 2, 3, 5, 8, 13, … Does it have a commonish reciprocal ratio? 

5. Consider a rectangle of dimension L x 1 (L > 1). Now remove the largest square possible from this rectangle – leaving you with a new rectangle. If the ratio of the longer side to the shorter side in the small rectangle is the same as the ratio of the longer side to the shorter side in the original rectangle what must L be?

6. Consider a rectangle of dimension 1.61803 x 1.00000. Remove the largest square possible from this rectangle. What is the ratio of the longer side to the shorter side in the new rectangle? Do it again … and again … and again.

7. You have a piece of wire 1.0 metre long. If you cut the wire such that the ratio of the shorter piece to the longer piece is equal to the ratio of the longer piece to the original piece (1.0 m) how long will the longer piece of wire be?

8. You have a piece of wire more than 1.0 metre long. You cut the wire in two such that one piece is exactly 1.0 metre long. If the ratio of the shorter piece to the longer piece is equal to the ratio of the longer piece to the original piece how long was the original piece of wire?

9. Find a number such that its reciprocal differs from itself by 1.

10. Find a number x such that xn + x(n+1) = x(n+2) for n a whole number.

11. A quadratic equation ax2 + bx + c = 0 has at most two solutions. If x1 and x2 are those solutions discuss what the quadratic equation must look like in order for the product for the two solutions to be –1.

12. Evaluate the following:
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13. Evaluate the following:
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14. A student attempting to solve 
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Will this work? Try solving 
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using this method.

15. A student attempting to solve 
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Will this work? Try solving 
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using this method.

16. The following is called the Lute of Pythagoras.
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17.
Find the ratio of the area of the larger triangle to that of the smaller triangle.
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18.
What is the longest rectangle that can fit into an icosahedron. Express the length as a ratio of rectangle length to icosahedron edge.
It is an iteration of pentagrams trailing off to nothingness. Construct the first two iterations and calculate the ratio of corresponding segments.
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