LAST NAME: STUDENT NR:

PHYS 1010 6.0: CLASS TEST 2
Time: 50 minutes; Calculators & formulae provided at the end = only aid; Total = 20 points.
1) [5] Consider a circular space station as shown. Suppose the station has a radius of 25 m,
and is designed to provide artificial gravity with the value of g = 9.8 m/s* What would be the

required rotation period? Start with a free-body diagram for a person standing on the rim,
and ignore the gravitational fields from earth, i.e., assume the station is in free space.
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2) [5] Consider the constellation of three masses shown in the figure, where m; = 12 kg,
mo = 25 kg, and mz = 50 kg. Find the force of gravity on mass m; due to mo and mg, and
state it in a notation using ¢ and j. Before you start the calculation provide arrow drawings for
the forces ﬁg on 1, and Fg on 1, and a graphical addition to show ﬁnet on 1 in the provided figure.
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3) [6] A mass m = 1.5 kg rests on a compressed spring (k = 400 N/m) which is aligned
with an inclined plane (@ = 30°), assumed to be frictionless. The spring is secured by a catch
mechanism. When the catch is released, the mass moves up along the incline a distance of
d = 2.0 m. What was the compression of the spring? Ignore the effects from gravity while the
mass is in contact with the spring (the compression is small compared to the distance d).
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4) [5] Reconsider problem (3). Now the incline is no longer assumed frictionless, but the
coefficient of kinetic friction py is unknown. For the same experiment as before, the mass is
found to travel only a distance of d = 1.5 m. Calculate pi. Note: to find the answer it is not
necessary to solve (3) completely.
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FORMULA SHEET
o(te) =v(t) + [ifat) dt s(te) = s(ty) + [T o(t) di
vp =0+ alt  sp =5+ vAt+ 2aAt? vf = vl + 2aAs g=9.8 m/s?
fy=t =1 F@)= [ft)dt=L +C
ft)=a 3—’; =0 F(t)= [f(t)dt=at+C F(t) = anti-derivative = indefinite integral
area under the curve f(t) between limits t; and ty: F(ts) — F(t;)

2% + px + ¢ = 0 factored by: x19 = —g + % —q
exp’ = exp; sin = cos; cos’ = —sin. - Lflg(@))] =i (f9) =T+ o

mi = Fo;  Fo=%m; g =9 Ry = 6370 km; G = 6.67 x 10—1“@2; Mg = 6.0 x 10**kg
E

fo Spsny fo =y g < ps; Fy = —kAr = —k(z — x0).

Fy ~ —; linear: Fy = dv; quadr.: Fy = 0.5pAv?; A = cross s'n area; p = density of medium

Sphere: V = 3mR3; Total Surface: Ag = 4wR*; Cross Section="

uniform circular m.: 7(¢) = R(coswt i+ sinwt j); 0(t) = T s alt)=%=_;w="1%.

U2
Aep = - V=W,

W = FAz = F(Ar)cosf. W = area under F,(z). PEy=%(Axz)?, PE, =mgy.
K = Ty?
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