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	A barrel of oil contains 40 gallons of oil.  Each gallon of oil is turned into a gallon of gasoline and is sold for 50 cents profit (e.g., if a gallon of oil costs $1, the corresponding gallon of gasoline is sold for $1.50).  By this method, if a barrel of oil costs $80, let 
[image: image9.wmf]A

 be the cost of a gallon of gasoline, in cents.
Doc Brown’s Delorean can travel through time if it reaches 88 miles per hour (and has the sufficient plutonium or equivalent power source of 1.21 gigawatts).  If Doc Brown changes out his speedometer with one that reads in feet per minute, let 
[image: image10.wmf]B

 be his new target speed for time travel (in feet per minute).

Find the remainder when 
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 is divided by 
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.
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	Let 
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 be the area enclosed by a regular hexagon with side length 2 that is not also enclosed by a circle inscribed in the hexagon.
From a point in the interior of an equilateral triangle, three altitudes are drawn to the three sides of the triangle.  The lengths of these three altitudes are 
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.  Let 
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 be the area enclosed by this equilateral triangle.
Let 
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 be the circumference of a circle that encloses an area of 
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	A factorial base is a positional base in which each place value is a factorial.  For the 
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Let 
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AB

 be the smallest and largest positive base-10 numbers, respectively, that can be written with 4 digits in factorial base, and let 
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CD

 be the smallest and largest positive base-10 numbers, respectively, that can be written with 5 digits in factorial base (no leading digit may be a 0 in factorial base, just as in other bases).  Find the value of 
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DCBA
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	Two playing cards are to be drawn at random from a standard, 52-card deck of playing cards.  Define the following events:
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: both cards are face cards
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: both cards are of the same suit
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: both cards are of the same rank

Find the value of 
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 is the probability that event 
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 will occur.
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	Arrange the letters 
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 in decreasing order of value, where:
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the radius length, in cm, of a circle wh

ose enclosed area, in cm,
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 and circumference, in cm, are numerically equal

All shapes are non-degenerate.
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	The number 3456 can be written in the form 
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 are all single-digit positive integers with 
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 that satisfy these conditions.
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	The gravity on Mars is only 38% of the gravity on Earth.  Therefore, when a ball is thrown upwards on Mars with an initial Earth velocity of 18.24 feet/second, the height of the ball above the Martian surface can be described using the formula 
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 is measured in seconds and 
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 is measured in feet.  If the same ball was thrown upwards on Earth with the same initial velocity, the function governing its height above the surface of Earth would be 
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[image: image99.wmf]×

×

AD

BC

.



	

	Question #10 Theta State Bowl

MA( National Convention 2014

#0 Alpha Ciphering

MA National Convention 2011



	The gravity on Mars is only 38% of the gravity on Earth.  Therefore, when a ball is thrown upwards on Mars with an initial velocity of 18.24 feet/second, the height of the ball above the Martian surface can be described using the formula 
[image: image100.wmf](

)

=-

2

18.246.08

mttt

, where 
[image: image101.wmf]t

 is measured in seconds and 
[image: image102.wmf](

)

mt

 is measured in feet.  If the same ball was thrown upwards on Earth with the same initial velocity, the function governing its height above the surface of Earth would be 
[image: image103.wmf](

)

=-

2

18.2416

ettt

.


[image: image104.wmf]=

the number of seconds it takes for the b

all to reach its maximum height on Mars

A



[image: image105.wmf]=

the maximum height, in feet, the ball re

aches above the Martian surface

B



[image: image106.wmf]=

the number of seconds it takes for the b

all to reach its maximum height on Earth

C



[image: image107.wmf]=

the maximum height, in feet, the ball re

aches above the surface of Earth

D


Find the value of 
[image: image108.wmf]×

×

AD

BC

.



	Question #11 Theta State Bowl

MA( National Convention 2014

#0 Alpha Ciphering

MA National Convention 2011



	Let 
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 be a regular hexagon, and let 
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 be a concave equilateral hexagon made by moving only one vertex of H.
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 in more than one point
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The number 
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ABCD
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 ends in how many consecutive zeros?



	

	Question #11 Theta State Bowl

MA( National Convention 2014

#0 Alpha Ciphering

MA National Convention 2011



	Let 
[image: image117.wmf]H

 be a regular hexagon, and let 
[image: image118.wmf]J

 be a concave equilateral hexagon made by moving only one vertex of H.


[image: image119.wmf]the number of diagonals of 

AH

=



[image: image120.wmf]the number of diagonals of  entirely con

tained in the interior of or on 

BJJ

=

, excluding lines that intersect a side of 
[image: image121.wmf]J

 in more than one point


[image: image122.wmf]the number of degrees in the sum of the 

interior angles of 

CH

=



[image: image123.wmf]the number of degrees in the sum of the 

interior angles of 

DJ

=


The number 
[image: image124.wmf]()!

ABCD

+++

 ends in how many consecutive zeros?

	Question #12 Theta State Bowl

MA( National Convention 2014

#0 Alpha Ciphering

MA National Convention 2011



	For the conic section with equation 
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	The real solution to the equation 
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 can be written in the form 
[image: image150.wmf]33

3

2

ABC

++

, where 
[image: image151.wmf], , and 

ABC

 are positive integers with 
[image: image152.wmf]ABC

>>

.
Consider the point 
[image: image153.wmf](

)

2,5

M

-

 and the line 
[image: image154.wmf]N

 with equation 
[image: image155.wmf]2478

xy

-=

.


[image: image156.wmf]the distance between  and 

DMN

=



[image: image157.wmf](

)

,the point on  that realizes the distanc

e 

EFND

=


Find the value of 
[image: image158.wmf]AB

EF

CD

+

++

+

, written as a decimal.
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