Problems from chapter 9

A uniform wire of mass M and length 2 m is bent
as to be all in one plane (see figure). Find its Al
center of mass with respect to peint 0.
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A 3.00 kg particle has a velocity V1 = 10.0%t**2 * j m/s. A 2.00 kg
particle is moving with a velocity VZ = 4.0*t * i m/s, where t is in
seconds. Find the acceleration of the center of mass of the system of these
two particles at t = 0.500 sec. (i and j are unit vectors along the x and

y axis, respectively) — " —-
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Iwo masses, 5 kg each, have velocities (in m/s)
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Determine the momentum of the center of mass of the two masses (in kg*m/s).
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A bomb initially at rest explodes into three equal fraqlerih. The
velocities of two of the fragments are respectively 3*i m/fs and
- 6*j m/s. Find the velocity of the third fragment (i and j are unit

vectors in the x and y directions, respectively). -
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A 2.00 kg object with a speed of 50.0 m/s
strikes a steel plate at an angle of 4% deg and
rebounds at the same speed and angle as shown in
the figure. Find the change of the linear
momentum (magnitude and direction) of the
object.

100 kg.m/s parallel to the plate
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A projectile is fired from a gun at an angle of 60 deq with the horizontal
and with an 1initial speed of 200 mfs. At the highest point of its flight
the projectile explodes into three pieces of equal mass. The velocity of
the first and second pieces 1mmediately after the explosion are
V1l = 60*%1 + 30*] m/s and ¥2 = 30%i - 90*) m/s. Find the velocity of the
{ ird piece immediately after the explosion. (1 and ] are unit vectors
directed horizontally and verLLcallys,rgypectlvely ¥
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A bomb, initially at rest, explodes by itself intn three equal fragments.
The velocities of two fragments are:
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{31 +23) »mfse and ( - i -3 1) m/s.
Find the velocity of the third fragment.
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