Guia 13
Ref. Serway, Capitulo 9.

al o 3M

L Two blocks of masses M and 3M are placed on a hornzon- Ukl
tal, frctionless surface. A hight spring 1s attached to one

Before
of them, and the blocks are pushed together wath the
spring between them (Fig. P9.4). A cord miually holding fa)
the blocks wgether 15 burned; after dus, the block
of mass 3M moves o the right with a speed of 2.00 m /. . 200 m/s

{a) What is the speed of the block of mass M* (b) Find —
the onginal elastic potental energy in the spring if
M= 0350 kg.

M

5. {a) A parucle of mass m moves with momentum f Show
that the kinetic energy of the parncle 15 K= ;:‘-‘_.-‘:2:.-;.
ih) Express the magnitude of the particle’s momentum in
terms of 1ts kinetic energy and mass.

6. A Inend claims that, as long as he has his seathelt on, he
can hold on to a 12.0keg child in a 6000 nu/h head-on
collision with a bnick wall in which the car passenger com-
partment comes to a stop in L0500 s Show that the vio- o
lent force during the collision will tear the child from his ' F= 18000 N
arms. A child should always be in a toddler seat secured )

_ . ! 20 000 y
with a seat belt in the back seat of a car.

15 000 =

E.—"m estimated force—time curve for a baseball struck by a 10 000
bat is shown 1in Figure PO.7, From this curve, determine & D00

{a) the impulse delivered to the ball. {b) the average H(ms)
force exerted on the ball, and () the peak force exerted 0 1 2

on the ball. Figure P2.7

| . . .
}_’:5" A 300-kg steel ball sinkes a wall with a speed of \\ .
LOG m /s at an angle of 60.0% with the surface. It bounces et
off with the same speed and angle (Fig. PO.9). If the hall 1s e
in contact with the wall for 0,200 s, what 15 the average S Y | .
force exerted by the wall on the ball = e

11k

A tennis plaver recewves a shot with the ball (0,060 0 k)
traveling honzonally at 3000 ms and returns the shot with
the ball waveling horizontally at 40,0 m/s in the opposite
direction. (a) What is the impulse delvered to the ball by

Figure P9.9

the racquet? (h) What work does the racquet do on the ball?



15, High-speed stroboscopic photographs show that the head
of a golf club of mass 200 g 15 waveling at 55.0 m/s just
before 1t surikes a 46.0-g golf ball at rest on a tee. After the
collision, the club head travels (in the same direction) at
40.0 m/ s Find the speed of the golf ball just after impact.

.-".. 10.0-g bullet 1s fired into a statonary block of wood {m =
5.00 kg). The relauve motion of the bullet stops inside the
block. The speed of the bullet-pluswood combination
mmmediately after the colliston 15 0,600 m,/s. What was the

original speed of the bulletr

20, Two blocks are free to shde along the fricuonless wooden
track ABC shown in Figure P20 The block of mass ) =
500 kg 1s released from A. Proouding from s front end 1s
the north pole of a strong magnet, repelling the north
pole of an idenucal magnet embedded in the back end of
the block of mass me = 100 ke, maally at rest. The two
blocks never wonch. Caleulate the maximum height o
which m rises after the elasuc collision.
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Figure P9.20

22 Most of us know intuinvely that in a head-on collision he-
tween a large dump truck and a subcompact car, you are bet-
ter off being in the vuck than in the car Why 1s thus? Many
people imagine that the collision force exened on the car s
much greater than that experienced by the vuck. To sub-
stantiate this view. they point out that the car i1s crushed.
whereas the vuck is only dented. This idea of unequal

forces, of course, 1s false. Newron's third law tells us that both
ohjects expenence forces of the same magnitude. The ouck
sullers less damage because 1t 1s made of stronger metal. But
what about the two drvers? Do they expenence the same
forces? To answer this questen, suppose that each velucle 1s
mivally moving at 800 m/s and that they undergo a per-
fectdy nelastic head-on collision. Each driver has mass S0.0)
ko, Including the drvers, the total vehicle masses are 300 kg
for the car and 4 000 kg for the ouck. If the collision ame 1=
(1205, what force does the seathelt exert on each driverr
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As shown i Figure PY.24, & bullet of mass w and speed o - .
-~ - .
passes completely through a pendulum bob of mass M The * N
bullet emerges with a speed of v/2. The pendulum bob is *
suspended by a suff rod of length € and negligible mass i
- i
What is the minimum value of » such that the pendulum . :
bob will barely swing through a complete verucal circler ]
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Figure P9.24

. Two ghders are set in modon on an ar track. A spring of Va

force constant & i1s attached to the near side of one glider. ~
The first ghder, of mass wy, has velocio vy, and the second k

glider, of mass ms, moves more slowly, with velocity ve, as in vy Sy 3
Figure P9.54. When m collides with the spring attached o /'

mz and compresses the spring to its maximum compression
“maxe the velocity of the gliders is v. In terms of vy vo, my,
ma, and & And (a) the velocity v at maximum compression,
b} the maximum compression sgay. and (c] the velociy of
each ghder after w has lost contact wath the spnng.

Figure P9.54

A bullet of mass m is fired into a block of mass M initally at
rest at the edge of a fricionless table of height & (Fig
P49.55). The bullet remains in the block, and after impact
the block lands a distance o from the botom of the table.
Determine the minal speed of the bullet
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Figure P9.58



.-‘s 5.00-g bullet moving with an mniual speed of 400 m/s is
fired into and passes through a LO0kg block, as in Figure
6T, The black, mmnally at rest on a fncuonless, horzon-
tal surface, 15 connected to a spring with force constant
GO0 N m. If the block moves 500 cm to the night after 1m-
pact, find {a) the speed at which the bullet emerges from
the block and {b) the mechanical energy converted into
internal energy in the collision.

400 m/ s

[t

500 Crm —] |-— v
] —
1

Figure P9.6T



