CALIFORNIA STATE UNIVERSITY, BAKERSFIELD
Lee Webb Math Field Day 2014

Team Medley, Freshman-Sophomore Level

Each correct answer is worth ten points. Answers require justification. Partial
credit may be given. Unanswered questions are given zero points.

You have 50 minutes to complete the Exam. When the exam is over, give only
one set of answers per team to the proctor. Multiple solutions to the same problem
will invalidate each other.

Elegance of solutions may affect score and may be used to break ties.

All calculators, cell phones, music players, and other electronic devices should be
put away in backpacks, purses, pockets, etc. Leaving early or otherwise disrupting
other contestants may be cause for disqualification.



(a) In Springfield, all streets run North-South or East-West. How many ways
are there to get from Jimmy's house to Timmy's house? Both houses are at
intersections and Timmy's house is 5 blocks to the north and 5 blocks to the
east of Jimmy's.

(b) How many of these ways stay north of the direct, “as the crow flies,”
route?

How many strings of 10 vowels can be made, if every vowel (a,e,i,o,u) has to
be used at least once?

Ella and Daniel have made up a game with small stones (they are so deprived —
these are the only toys they have). The stones are placed in a pile and they take
turns removing stones. At each turn, a player either removes one stone from
the pile or removes half the stones (rounding up — if necessary) from the pile.
The player who takes the last stone wins. Ella will go first (she always goes
first since she's younger). Daniel says, “I get to decide how many stones go in
the pile, since you can always win with some numbers of initial stones.” Of
which numbers is Daniel speaking?

Consider three positive integers, x, y, z with the following properties: x
is a prime; the sum of x and y isa multiple of 7; the difference y—x is
a power of 2; the product of all three numbers is 42315 . What are the three
numbers?

Ashley, the oldest, is a cheerleader. Zack and Zelda, the twins, share a pet
snake. The combined ages of the five children is the same as the age of their
house and is eight times the age of Britney, the youngest. Britney’s age plus
Zack’s age equals Ashley’s age. Zelda’s age is two less than twice Britney’s
age. How old is Laura?

. A fair coin is repeatedly tossed. What is the probability that there will be five
heads before there are three tails?
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