Wonkas Oompa-Impa Dilemma

Willy Wonka, the amazing Chocolatier, appears to have a serious predicament at hand. You
see, the worker population of his large factory, which consists of 100% Oompa Loompas, is
facing a massive decline. This started off because of the fatal accidents in the testing of new
Wonka products, but the decline has grown ever since then as old age was slowly factored into
the equation. Because Oompa Loompas are as of yet a completely male tribe, they cannot simply
reproduce amongst themselves to make up for their dying comrades.

So Willy Wonka has travelled out into the uncharted terrain of LoompalLand once more in an
attempt to find wives for the Oompa Loompas. This trip is not fruitless, since he soon comes
across the Impa Limpas, a tribe of civilized females in search of husbands.

Problem solved, you say?? Well, not exactly. Since these are civilized women who have
embraced the power of logic and wisdom, they will not give consent to marry savages. To test the
Oompa Loompas' intellectual capacity, they have set up a task for them. Standing at an angle
(possibly perpendicular) to a completely flat field in the dead center of LoompalLand , the Impa
Limpas have set up 2 totem poles facing each other. One belongs to the Impa Limpas while the
other belongs to the Oompa Loompas.
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The objective of this task, given the ratio of descent of each totem pole (this ratio is how many
degrees the totem pole falls per second), is to determine how many seconds apart the totem
poles should be pushed so that they end up with their tops touching and all motion stopped. Willy
Wonka knows that the angle at which a totem pole initially stands at in relation to the field will not
determine the direction it falls in, only the direction of the push will do this (which should normally
be towards the other totem pole). No matter what the situation, you can assume that all motion is
stopped once the tops of the poles meet; keep in mind that gravity has nothing to do with this
problem.

DESIRED RESULT

H3

o /\m

FLAT FIELD

The Impa Limpas are gracious with this task and have provided a 2D representation (done with
a Cartesian Plane) of their totem poles' set-up to the Oompa Loompas, but they're not THAT
gracious... they have rotated the actual diagram in relation to some point by some degrees, so the


http://www.youtube.com/watch?v=AcLjLjJIliI#t=0m35s
http://www.youtube.com/watch?v=EiMpTzd0Gqo&feature=PlayList&p=ADB5280FDBB62320&playnext_from=PL&index=54&playnext=1

field may appear to be elevated. Since Oompa Loompas are, in fact, mostly savages, Willy
Wonka has no faith in their problem solving capabilities. He attempted to solve this task himself,
but seeing as how he dropped out of school early to go into the chocolate making business, his
math skills aren't that great. So he has turned to his last hope: you (the boy (or girl...he forgets
which) he inspired to become a programmer). Willy Wonka will give you 6 pieces on information:
H1 and H2 (the points of the tops of the totem poles), B1 and B2 (the points of the bottom of the
totem poles), and A1 and A2 (the ratio of decent of each totem pole). You are to solve this task for
your childhood hero at all costs! Don't let Willy down.

Input

The first line contains an integer T (with 1<= T <= 10000), specifying the number of test cases
that will follow.

Each of the following T lines contain 4 (x,y) coordinates giving 4 seperate points on the Cartesian
Plane: H1, B1, H2, and B2 (-50000<= x, y <= 50000), in that order and 2 real numbers A1 and A2
(0 < A1, A2<=90), giving each totem pole's degree of descent per second after initial push.

Output

Output is a single real number S (rounded off to the nearest 1000th), where S is the absolute
value of the difference in the number of seconds that each totem pole has in the air after it has
been pushed before all motion has been stopped by the Oompa Loompas' and the Impa Limpas'
totem poles meeting. In the case that this requirement is never met (say, for instance, that the
totem poles come crashing down onto the field without their tops ever meeting) then the program
should output "-1".

Example

Input:

3

0500656011
-16-45-13-210.50.25
4-13-14-53-51210.6

Output:
0.000
61.087
-1

Input Explanation:
CASE 1:

H1 Coordinates: (0,5)

B1 Coordinates: (0,0)

H2 Coordinates: (6,5)

B2 Coordinates: (6,0)

A1 Ratio : 1 degree drop per 1 second (clockwise, in this case)

A2 Ratio : 1 degree drop per 1 second (counter-clockwise, in this case)

CASE 2:



H1 Coordinates: (-1,6
B1 Coordinates: (-4,5
H2 Coordinates: (-1,3
B2 Coordinates: (-2,1
A1 Ratio : 0.5 degree drop per 1 second

A2 Ratio : 0.25 degree drop per 1 second

CASE 3:

H1 Coordinates: (4,-1
B1 Coordinates: (3,-1
H2 Coordinates: (4,-5
B2 Coordinates: (3,-5)

A1 Ratio : 12 degree drop per 1 second
A2 Ratio : 10.6 degree drop per 1 second

)
)
)

Output Explanation:

CASE 1: It takes both totem poles the exact same amount of time to reach the point
where their tops hit each other. The difference as expressed through S is thus 0.

CASE 2: For the tops of the totem poles to meet, one totem pole must be pushed
approximately 61.087 seconds before the other.

CASE 3: The tops of the totem poles will never meet, so you must print "-1" as shown.

Hint:

Pencil and Paper is the way to go!
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