1.

The Thing Hits Dr. Doom. Dr. Doom Is battling the Fantastic Four on top of the 250m
tall Baxter Building. The Thing punches Dr. Doom, launching him at an angle of 30
degrees relative to the horizontal, at a speed of 25 m/s. How far away, in the
horizontal x direction, does he land? What is the maximum height of Dr. Doom above
the ground during his flight?

Wonder Woman cleans up. The Justice League is cleaning up after an alien invasion.
Wonder Woman drags an alien spacecraft (50,000 kg) up out of a crater. The siope of
the crater wall Is 20 degrees. The coefficlent of Kinetic friction is 0.6. What force In
Newtons must she apply to move the spacecraft at a constant veiocity?

Bullseye and Daredevil. Bullseye Is attacking Daredevil and throws a baseball (145
g) at 40 m/s at his head. Daredevll throws his club (0.5 kg) at 20 m/s back, hitting the
ball just off center, If the club continues forward but is deflected up at an angle of 20
degrees, and slows to 15 m/s, what is the new trajectory of the baseball? What is its
angle of deflection down and new speed just after the collision?

Any icy slide ride. Iceman has made a crazy slide ride with a loop. If the slide starts
at a height of 50 meters, goes downhill, and then loops at the bottom, with a radius of
5 meters, what is the magnitude and direction of the acceleration at the top of the
loop? Assume the ice slide is frictionless.

Rolling Racers. Elastigirl (50 kg) has challenged Mr. Fantastic (70 kg) to a race down
a hill. The length of the ramp Is 50 meters along the top. The initial height is 30
meters in the vertical direction. They stait at zero velocity. She tuns herself into a
hoop (treat as a hollow cylinder) with a radius of 0.2 meters. He turns himself into &
ball (treat as a solid sphere) with a radius of 0.4 meters. Off they rolll How long does
it take for each to cross the finish line, and who wins?

Iron Man goes for a swim.

Iron Man is knocked into the ocean during a fight with Ultron. Assume his density is
twice that of water (1x10° kg/m®). What is his acceleration downward, ignoring water
resistance? If his suit can handle a pressure of 5 atmospheres total {1 atmosphere is
approximately 100,000 Newtons per square meter), how deep can he sink before his
suit faits? Reminder: at the surface, the pressure is already one atmosphere,

She-Hulk throws a Prius...on the Moon!

There’s & crazy Prius-throwing contest on the blue area of the Moon. It's the She-
Hulk’s turn. How fast in m/s must she throw the Prius (mass 1300 kg) such that it
never falls back down? Assume the mass of the Moon is 7.3x10% kg, and the radius of
the Moon is 1700 km.
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