Santa's Sleigh
Allegedly, every Christmas, Santa ies in his sleigh to every house in the world and
drops o presents. (At least for those who deserve them, which I'm sure is all of you!)
We are going to calculate some of the measurements behind Santa's ight (assuming
he still follows the laws of physics). First, we have some simplifying assumptions to
make. The total land area of the world is 200 million square miles, and the percentage
of land that is inhabited by humans is approximately

10%.

Also, Santa only needs to

visit every house, not every person, so we only need to know how many houses there
are, which is about

35

houses per square mile. How fast does Santa have to y to visit

every house in the world within 10 hours?

We can also assume that Santa doesn't

have to stop at every house since his elves simply jump out of his sleigh to deliver the
presents at every house even during mid-ight.
1. The rst thing to do is write out a

5×7

grid where each box represents a house.

(a) What is the length and width of this grid in terms of miles?

(b) What is the total distance santa has to travel to visit each house within it
(measuring between the centerpoints of each box)?

2. Now, simply follow the units and multiply the ratios you are given so that you
end up with the total distance traveled by Santa.

3. Finally, divide the total distance by 10 hours to get Santa's speed in miles per
hours.

Compare this to the speed of light which is 186,000 miles per second.

What percentage of the speed of light is Santa going?
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Dreidel Probability

A popular Jewish game is called Dreidel. In it, any number of players get a certain
number of small items (normally these are chocolate coins). Then, a neutral pile, the

pot,

is in the middle, and the players are trying to get the chocolate from it. Each

side does the following:
1. Nun means nisht or nothing. The player does nothing.
2. Gimel means gantz or everything. The player gets everything in the pot.
3. Hey means halb or half. The player gets half of the pot. (If there is an odd
number of pieces in the pot, the player takes half of the total plus one).
4. Shin means shtel or put in. The player adds a game piece to the pot.
Let's suppose there are 3 players, who each have 3 chocolate coins, and there are 6
chocolate coins in the pot.
1. What is the chance that the game will last only 3 turns with no gimels?

2. What is the chance that after 3 turns there are 8 coins in the pot?

3. If there are more than one coin in the pot, what is the chance that the game will
end after the next move?

4. What is the chance that after 3 turns there are 4 coins in the pot?
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