Week 3 Challenge Homework Solutions

Question 1: Z\

A space station consists of three modules, connected to form an o w
cquilateral triangle of side length 82.0 m. Supposc 100 people, l—v I_. :
with an average mass of 75.0 kg each, live in each capsule and
the mass of the modules is negligible compared to the mass of
the people. At the current rotational rate, the cffective accelera-
tion of gravity is g/2. *
(a) \What is the angular momentum of the system? 4
(b) If the modules are pulled closer what should happen to
the rotational rate? Explain.
(c) Determine the distance betwecen the modules which
would give an effective acceleration of gravity equal to g.
(d) Use the Proportionality sensemaking technique to evaluate whether the effective accelera-
tion of gravity changes as expected with a change in the distance between modules. Hint:
compare the problem statement and your answer to part (c) with your answer to part (b).

e @ éL(" - L lem ,—L"/‘ +L3w‘~

n @ fpenme chow

- 3Lllf"\

Leso = R

Lase = R +Rms

L @se

I3 - = [’7.3Ym
(H—w&) @ ‘:r’: mwzk

@ W {I’FJr;o [z emsT V(ﬂ VAP

S0.- | =T = =

(w&\mT

o =< L
T

= €Y m
IL 0 r m

3

d) NO. W/ 4T =0 AL =~o



Question 2:

A helium atom falls in a vacuum. The mass of a helium atom is 6.64 x 1027 kg.
(a) From what height must it fall so that its translational kinetic energy at the bottom equals
the average translational kinctic energy of a helium molecule at 300 K?

(b) At what temperature would the average speed of helium atoms equal the escape speed from
the Earth, 1.12 x 104 m/s.

(¢) Do any of the helium atoms in the Farth’s atmosphere have this speed? Fxplain your an-
swer and any consequences that may arise from it.
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