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Problem 1

My bottle weighs 1450g when filled with midnight
oll. When half empty, my bottle weighs 800qg.
How many grams does my bottle weigh when
empty?

Half the oil weighs 1450 — 800 = 650 g.

The bottle itself weighs 800 — 650 = 150 g.
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Problem 2

What are the two integers x for which x* + 4 is a prime number?

When x* =1, x4 + 4 = 5, a prime number.
x4 =1 has solutions of x =1 and x = -1
We are looking for two integers so we are done.

Note that 5% + 4 = 629 = 17(37) so 5 is not one of the numbers.

EXTRA TIDBIT
629 = 252 + 22 = 232 + 10°

Any number that can be written as the sum of two squares in two
different ways is always composite.
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Problem 3

What are all values of x that satisfy

1 1

2+_EI_ 2+ 11
3+ 3+
2 x> — X

2= X=-X=>Xx>=-x-2=0
x-2)x+1)=0
Xx=2,-1
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Problem 4

In the diagram at the right, a square of
area 2009 is divided into a small
square and four congruent rectangles.
What is the perimeter of one of the four
congruent rectangles?

For the rectangle, L + W = side of square
L + W =+2009
Perim = 2(L+W) = 24/2009=1441
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Problem 5

Trapezoid ABCD is isosceles, with AD || BC
and AB=BC =CD. If AC = AD,
what is mZADC?

Let x = mZBAC = m£ZBCA.
SomzZCAD =x. (alt. int. £s)
mZCDA = mZBAD = 2x

2X + 2x + X =5x =180

X =36

MZLADC =2x =72
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Al and Bo, who together have $168, bet against each other.
Each bets the same fraction of his money as the other bets. If
Al wins, he’ll have double what Bo then has. If Bo wins, he’ll
have triple what Al then has. How many dollars does Al have
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Problem 6

Al and Bo, who together have $168, bet against each other.
Each bets the same fraction of his money as the other bets. If
Al wins, he’ll have double what Bo then has. If Bo wins, he’ll
have triple what Al then has. How many dollars does Al have
at the start?

Let A and B be Al's and Bo’s Dollars at start.

Let f be the fraction that they bet.

A+B = 168

A+fB = 2(B-fB) = 3fB = 2B - A = 12fAB = 8AB - 4A?
B+fA = 3(A-fA) = 4fA = 3A - B = 12fAB = 9AB - 3B?
OAB - 3B2=8AB - 4A2 = 4A2+ AB -3B2 =0
(4A-3B)(A+B) =0 = 4A-3B =0

B =4A/3

A+ 4A/3 = 168

A =3(168)/7 =72



