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Problem 1
Answer the following questions: (05/)\Z8)

(a)Certain neutron stars (extremely dense stars) are believed to be rotating at about 2 rev/s. If such a star
has a radius of 20 km, what must be its minimum mass so that material on its surface remains in place
during the rapid rotation?

Mmin=7 kg

01: ANS:=9.4E24

(b)The satellite of a planet travels in an approximately circular orbit of radius 9.4E6 m with a period of
2.754E4 s. Calculate the mass of the planet from this information.
mass M= kg

02: ANS:=6.5E23

(c)A planet of mass 6E24 kg and radius 6.4E6 m, the gravitational acceleration at a distance 1.6E6 m from
its center= m/s? (Assume the mass distribution is uniform.)

03: ANS:=2.45

(d)A planet is a distance r from the star which it is orbiting with a period of 1. Suppose there is another
planet of distance 10r from the star. Assume both orbits are approximately circular. The period of the
distance planet= T

04: ANS:=31.6

(e)A loudspeaker produces a musical sound by means of the oscillation of a diaphragm whose amplitude is
limited to 2.0 um. At what frequency is the magnitude a of the diaphragm’'s acceleration equal to g?

frequency f= Hz

05: ANS:=352.3
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(a)eEEE EEIEEDNEE=_ m/s

06: ANS:=14.0 M=
(b)SAER - BEIEESFEENEBE=_ s K2y
07: ANS:=2.02

(QEDBEEESLEBOMEE=__ m/s? wo drickim S = 9 Mn-O= ?ﬁxé =613
08: ANS:=3.465
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09: ANS:=2.86
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10: ANS:=9.90
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11: ANS:: 3.465
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Problem 3
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13: ANS:=-(k/m)*x

(b)M&EEa(t)=____ [t,Akm] % = 4, A am(bt)

14: ANS:=-(k/m)*A*cos(sqrt(k/m)*t) ﬁ ] ;.[:AMEEJC):‘ Ly el
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Problem 4

The cross formed by 2 1dentical rods (both are of mass m and length
2R) 1s connected by a disk of mass m and radius R as shown in the
figure. (a)Calculate the moment of inertia of the two rods with the
axis passing through P. (b)Calculate the moment of inertia of the
disk with the axis passing through P. (c)Calculate the distance of the
center of mass of the whole system(cross plus disk) to the pivot point
P. (d)Find the period of the rigid body as a physical pendulum with

P as the pivot point. (IE2RY 3 {E475S - 2 EFA —(EEZ - B
9% m -« ) (04/\7E)

(a)the moment of inertia of the two rods with the axis passing through P,
Imd’p= kg.m2

1/: ANS:=85.33

(b)the moment of inertia of the disk with the axis passing through P, Lﬁskjp
= kg.m?

18: ANS:=304

(c)the distance of the center of mass to the pivot point P, h=__ m
19: ANS:=6.667

(d)T'= S

20: ANS:=6.26
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Problem 5

A ring of mass NV and radius a is fixed in space. A particle of mass m
lying on the axis(x-axis) through the center of the ring (see figure) 1s
attracted by the gravitational force of the ring. The origin of x-
coordinate O 1s at the center of the ring. Answer the following

questions. (04/)\E8)

(a)Find the potential energy of the system as a function of z, U(:L‘)=
[G,N,m,a,x], x is the x-coordinate of m. Be careful of the sign.

21: ANS:=-(G*N*m)/sqrt(x**2+a**2)

(b)The force F(z) on m can be derived by the differentiation of U(z, F(x)
= [GN,m,ax]

22: ANS:=-(G*N*m)/(x**2+a**2)**(3/2)*x

(c)Suppose m is initially at * = a and zero speed. Find the speed of m when
it is attracted to by ring to the center of the ring. v= [G,N,m,a]

23: ANS:=sqrt((2-sqrt(2))*G*N/a)

(d)For m to be very close to the center, the force is linear in . So the motion can be taken as SHM. The
period of the motion= [G,m,a]

24: ANS:=2*pi*sqrt(a**3/(G*N))
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Problem 6

We wrap a light, nonstretching cable around a solid cylinder with mass M and

horizontal axis. We tie the free end of the cable to a block of mass m = M /4 —

radius R. The cylinder rotates with negligible friction about a stationary

and release the block from rest at a distance h above the floor. As the block
falls, the cable unwinds without stretching or slipping. What are (a)the
acceleration of the falling block and (b)the tension in the cable? (c)Find the
speed of the falling block as the block strikes the floor. (d)Find the time for the
block to hit the floor. (e)Find the angular momentum of the disk with respect to

the axle of the cylinder when the block is at the height of h/2. (05/)\g8)

(a)the acceleration a=

25: ANS:=g/3
(b)the tension T'=__
26: ANS:=M*g/6
(c)the speed v=_

[ngrRrh] i

[9,M,R,h]

[9,M,R,h]

27: ANS:=sqrt((2*g*h)/3)

(d)the time =

28: ANS:=sqrt((6*h/g)

[9,M,R,h]

(e)the angular momentum=_[g,M,R,h]

29: ANS:=1/2*M*R*sqrt(g*h/3)
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