40.

‘linear ‘density L

per & ,

A rod

of length 30.0 cm

has

given

by

E1
El

mass per length = Hl i <% fUETE]
‘measured in ‘meters " |-f

linear density (mass per length)

A = 50.0 + 20.0x

where

x 18 the distance from one end, measured 1n meters,

and A is in grams/meter. (a) What is| the mass of the rod-

(b) How far from the x = 0 end is

1ts center of mass?
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65. [El Review.|A bullet/of mass mjis fired into|a block of mass

Mjinitially at rest at|the edge of a frictionless table jof height

i|(Fig. P9.65). The bullet remains|in the block, and after

impact the block|lands|a distance difrom the bottom of the

table. Determine the initial speed of the bullet.
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Figure P9.65
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73.|A 5.00-g bulletfmoving with an mitial speed of v, =400m/ s |1s fired

mto and passes through a 1.00-kg block|as shown m Figure P9.73. The

block] [initiallv at rest on a frictionless, horizontal surface.|1s connected to

a spring with force constant 900 N/m|| The block|moves i/ = 5.00 cm to

the right|jatter impact before being brought to rest by the spring| Find (a)

the speed jat which|the bullet emerges from the block and (b) [the amount
of initial kinetic energy of the bullet|that 1s|converted mto|internal energy
in the bullet-block system during the collision.

Figure P9.73
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78. [AY8] |Sand| from a stationary hopper]falls onto [a moving
convevor beltjat the rate of 5.00 kg/s|as shown 1n Figure
P9.78.[The conveyor beltjis supported by frictionless rollers
and|[moves|at a constant speed of v = 0.750 m/s|under the
action of a constant horizontal external force F_, supplied

by the motor that drives the belt,. [Find|(a) the sand’s|rate of

change of momentum|in the horizontal direction], (b) [the
force ol friction|lexerted by the belt|on the sand, (c¢) the
external force Fm,, (d) the work done by Fﬂt in 1 s, and
(e) [the kinetic energy|lacquired by the falling sand|each
second due to the change 1n its horizontal motion. (f) Why

are the answers to parts (d) and (e) different?
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