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Week 6 clicker questions



. o /
In central-force motion, the areal velocity Is a constant = o
vl
What is the period t of an elliptical orbit with area A?

A T=—A
% Area=A
B. tT=—A
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Kepler’s First Law states that planets
move In elliptical orbits with the sun at

@ Sun
one focus.

Why is the sun at one focus of the orbit?
Because...

A. Otherwise the planets wouldn’t all be in the same orbital plane.

B. In two-body central-force motion one mass is always at the focus on
the orbit.

C. In two-body central-force motion the center of mass is always at the
focus of the orbit, and the center of mass position is approximately
given by the position of the sun.

D. The moon is at the other focus.



A system of n particles is described by the masses and
positions of each particle: m_, r, M = Zma

What is the position of the center of mass R of the system?

A. R=i r,
M3

B Rzi m_
M3

C. R=)m.r,

D. R=> Mr,

E. R==S"m r



Consider particles o and 3, and the internal force f ,=the
force on particle o due to particle 3.

How does Newton’s third law relate the internal forces?

A T =Tg

B. f.z=—Ts, :fa\ﬁ>
C. Top=—Ty

D. f,=f, =0

E. f,+f, =1



Suppose a system of particles experiences only internal forces
(no external forces).

What can you say about the momentum of the system?

A. Nothing — having no external forces doesn’t determine the
momentum of the system.

B. The momentum of each particle is constant.

C. The momentum of some (but not all) of the particles is
constant.

D. The momentum of the center of mass of the system is constant.
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A chain with length b and mass density p is initially attached
at both ends. One end of the chain is cut. After this falling end
has moved down a distance X, what iIs the mass of the right
(falling) side of the chain?

A. rlght p (b X) X

B. mrlght p(b+x) —>

C. rlght p(b+X)

D. My = P(b X) U

E. rlght pb



A chain with length b and mass density p is initially attached
at both ends. One end of the chain is cut; the other end of the
chain experiences a tension T. As the chain falls, what is the
total external force on the chain (in the x direction)?

A E=T
C. F=Mg+T v
D. F=Mg-T \./



A chain with length b and mass density p is initially attached
at both ends. The height is measured by x (increasing down)
and the potential energy is zero at the attachment point. What
IS the total potential energy of the chain?

A U :—pgb X
B. U :pgb N\
—pgb’
C. U=
2 U
p. y=P9b
2 2
E. U= _pgb

A



A system of n particles is described by the masses and
positions of each particle, relative to the center of mass: m_, r/

What can you say about the quantity ) M.r. 2
A Yy .mr =0
B. Zmar(; >0
c. > m.r. <0

D. Y .m,r. =the position of the CM
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Consider particles o and 3; the internal force f,,=the force on
particle o due to particle f3; the position vector r ,= the vector
from particle o to particle . If the force between the two
particles iIs central, what can you say about r gxf,,?

A. Nothing.
I’aB
B. 1y, xf >0 o
c. Iy, xf,=0 B

D. 1y, xf <0



A system of n particles is described by the masses and positions
of each particle, relative to the center of mass: m_, r,
The squared velocity of each particle is therefore

Ve =1"?4+2F -R+R*=v?+2r -R+V?
What is the total kinetic energy of the system?
A. Zmav += Zm v, V+ VIV
B. Zmav +Zm AR |\/|v2
C. T== Zmav’2+ MV?

D. Zm Vi +V)



The work done in unwrapping a rope from a cylinder is given by

W = jpg{x Rsm(Rﬂdx

What is the total work done?

2

A W= pgR(% + cos@—lj
92

B. W =pgR? (? + cose—lj

2
C. W=pgR* (% + cos@j

2
S szng(g , Cosb _1j

2 R



What is the total kinetic energy of the rope-cylinder system?

A T=%pR(2n—6)R262+%MR292

B. T:%pR(Zn—G)RGZ+%MRGZ

C. T:%(m+I\/I)R92

D. T=%(m+M)R262



