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1) See the system of masses at right. The masses are attached by a string over a
low mass, low friction pulley. The system is released from rest and the
coefficient of friction between the 2 kg mass and the incline is 0.2. A

a) Please find the acceleration of the system. \

b) Please find the tension in the string e = 0.2
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2) You are sitting on a mountain top watching an airplane at the same elevation. You see the back ogxshc
airplane as it executes a horizontal turn. ) (\-ﬁ,

a) What is the direction of the plane’s acceleration? Make clear you l\( e
know why this is correct.

b) Estimate the acceleration of the airplane as best you can from the
picture, making clear why you know this is correct.

c) The 50 kg pilot is sitting on a scale. Estimate what this scale reads,__»
making clear why you know this is correct. =B = = £F ? 3
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3) You are looking to drop two satellites into orbit around two planets made of the same substance, except that
planet A has twice the diameter as planet B. The satellites will be close to the surface of each planet, which
we can do because neither planet has atmosphere. How does the speed of satellite B (orbiting planet B in
low orbit) compare to the speed of satellite A? That is:
va=_[5 Vs

A correct answer with no explanation will earn you an F. Please explain what is going on.

Along the way, it might be a good idea to explain what is the ratio of the masses of the planets:

ma = S mp

As well as the ratio of the accelerations of the two satellites:

ar= 2 ap _]"J‘
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4) A3 kg chocolate love bomb has a velocity of 20 m/s x, when it explodes into two pieces and a 1 kg piece
takes off downward at 120 m/s, its trajectory making a 60° angle with the x axis and a 30° angle with the —y
axis. What is the velocity of the remaining 2 kg piece of chocolate? (include direction).




