Midterm-1 Exam Question’s Solution (2014.10.30)

Moment of Inertia of a solld sphere :
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3. According to Newton’s 3" law
Fl: -Fz M
Fi+F»,=0 1

Or, My a3+ My, ao=0 R
M, dV/dt + M, dV,/dt = 0 M\‘\
d( MoVa/dt) + d(M,Va/dt) = 0 z

d/dt(M1V1+M,V2) =0 \Vz
So, M;V1+M,V,= Constant, It means that during the
motion this quantity is conserved. Define linear momentum, P = MV. Therefore the
linear momentum is conserved.



As shown in the figure to the right, Viop
(Example 6.6 in the text book) the forces acting /,_,/’1: l H“‘-x\
on a sphere of mass m connected to a cord of A i e
length R and rotating in a vertical circle g \ g %
centered at O. Forces acting on the sphere are / R A
shown when the sphere is at the top and bottom / LY k
of the circle and at an arbitrary location. From ;' \( )
the force diagram in Figure on the right, we see \
that the only forces acting on the sphere are the
gravitational force Fy = mg exerted by the
Earth and the force T exerted by the cord. We
resolve F, into a tangential component mg sin

0 and a radial component mg cos 0. T """}I"""
Apply Newton’s second law to the sphere in -
the tangential direction:
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Apply Newton’s second law to the forces acting on the sphere in the radial direction,
noting that both T and a, are directed toward O:
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Let us evaluate this result at the top and bottom of the circular path:
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This problem is from Page 188 (Example 7.9) of text book.
(a) The separation of two atoms is where the potential is in its minimum. To find the
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minimum, we set
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(b) Plug in numbers given, x=2.95x10-'" m
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(b)

() mywy; +myvy, =my,, + 0V,
(2) Vi =V = _(vlf _v2_,f)
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Var

2mpvy, +(my = my vy, = (m +my vy,
Zmy, +(my, — ni)v,,
Vop =/ — —
m, + 1,

2160 kg)(4.00 m/s)+(2.10 kg - 1.60 kg)(-2.50 m/s)
= 210 kg + 1.60 kg

=312 m/s
Vi =Yy =V vy, =302 mis—4.00 m/s +(-2.50 m/s)

=-3.38 m/s

(1,60 kg)(4.00 mys) + (2.10 kg)(-2.50 m/s) - (1.60 kg)(3.00 m/s)

2.10 kg

=-1.74 m/s



