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In the special case where two objects stick together when they collide, the fraction of the kinetic energy which is lost in the collision is determined by the combination of conservation of energy and conservation of momentum. One of the practical results of this expression is that a large object striking a very small object at rest will lose very little of its
kinetic energy. If your car strikes an insect, it is unfortunate for the insect but will not appreciably slow your car. On the other hand, if a small object collides inelastically with a large one, it will lose most of its kinetic energy. Calculation Velocity after the collision Examples of inelastic collisions By the end of this section, you will be able to: Define
inelastic collision. Explain perfectly inelastic collision. Apply an understanding of collisions to sports. Determine recoil velocity and loss in kinetic energy given mass and initial velocity. We have seen that in an elastic collision, internal kinetic energy is conserved. An inelastic collision is one in which the internal kinetic energy changes (it is not
conserved). This lack of conservation means that the forces between colliding objects may remove or add internal kinetic energy. Work done by internal forces may change the forms of energy within a system. For inelastic collisions, such as when colliding objects stick together, this internal work may transform some internal kinetic energy into heat
transfer. Or it may convert stored energy into internal kinetic energy, such as when exploding bolts separate a satellite from its launch vehicle. An inelastic collision is one in which the internal kinetic energy changes (it is not conserved). Figure 1 shows an example of an inelastic collision. Two objects that have equal masses head toward one another
at equal speeds and then stick together. Their total internal kinetic energy is initially [latex\frac{1}{2}mv~2+\frac{1} {2} mv~2=mv~2\\[/latex]. The two objects come to rest after sticking together, conserving momentum. But the internal kinetic energy is zero after the collision. A collision in which the objects stick together is sometimes called a
perfectly inelastic collision because it reduces internal kinetic energy more than does any other type of inelastic collision. In fact, such a collision reduces internal kinetic energy to the minimum it can have while still conserving momentum. A collision in which the objects stick together is sometimes called “perfectly inelastic.” Figure 1. An inelastic
one-dimensional two-object collision. Momentum is conserved, but internal kinetic energy is not conserved. (a) Two objects of equal mass initially head directly toward one another at the same speed. (b) The objects stick together (a perfectly inelastic collision), and so their final velocity is zero. The internal kinetic energy of the system changes in any
inelastic collision and is reduced to zero in this example. Find the recoil velocity of a 70.0-kg ice hockey goalie, originally at rest, who catches a 0.150-kg hockey puck slapped at him at a velocity of 35.0 m/s. How much kinetic energy is lost during the collision? Assume friction between the ice and the puck-goalie system is negligible. (See Figure 2)
Figure 2. An ice hockey goalie catches a hockey puck and recoils backward. The initial kinetic energy of the puck is almost entirely converted to thermal energy and sound in this inelastic collision. Momentum is conserved because the net external force on the puck-goalie system is zero. We can thus use conservation of momentum to find the final
velocity of the puck and goalie system. Note that the initial velocity of the goalie is zero and that the final velocity of the puck and goalie are the same. Once the final velocity is found, the kinetic energies can be calculated before and after the collision and compared as requested. Solution for Part 1 Momentum is conserved because the net external
force on the puck-goalie system is zero. Conservation of momentum is pl + p2 = p'1 + p2 ormlvl + m2v2 = m1v'l + m2v'2. Because the goalie is initially at rest, we know v2=0. Because the goalie catches the puck, the final velocities are equal, or v'1 = v'2 = v". Thus, the conservation of momentum equation simplifies to m1 vl = (m1 + m2)v'.
Solving for v’ yields [latex]v'=\frac{m 1}{m 1+m 2}v 1\\[/latex]. Entering known values in this equation, we get [latex]v'=\left(\frac{0.150\text{ kg}} {70.0\text{ kg}+0.150\text{ kg} }\right)\left(35.0\text{ m/s}\right)=7.48\times10" {-2}\text{ m/s}\\[/latex] Discussion for Part 1 This recoil velocity is small and in the same direction as the puck’s
original velocity, as we might expect. Solution for Part 2 Before the collision, the internal kinetic energy KEint of the system is that of the hockey puck, because the goalie is initially at rest. Therefore, KEint is initially [latex]\begin{array} {lll}\text{KE} {\text{int}}&=&\frac{1}{2}mv~2=\frac{1}{2}(0.150\text{ kg})(35.0\text{ m/s})"™2\\
&=&91.9\text{ JH\end{array}\\[/latex] After the collision, the internal kinetic energy is [latex]\begin{array} {ll1}\text{KE'} {\text{int}}&=&\frac{1}{2}(m+M)v"2=\frac{1}{2}(70.15\text{ kg})\left(7.48\times10" {-2}\text{ m/s}\right)~2\\ &=&0.196\text{ J}\end{array}\\[/latex] The change in internal kinetic energy is thus [latex]\begin{array}
{I\text{KE'} {\text{int}}-\text{KE} {\text{int}}&=&0.196\text{ J}-91.9\text{ J}\frac{1}{2}\\ &=&-91.7\text{ J}\end{array}\\[/latex] where the minus sign indicates that the energy was lost. Discussion for Part 2 Nearly all of the initial internal kinetic energy is lost in this perfectly inelastic collision. KEint is mostly converted to thermal energy
and sound. During some collisions, the objects do not stick together and less of the internal kinetic energy is removed—such as happens in most automobile accidents. Alternatively, stored energy may be converted into internal kinetic energy during a collision. Figure 3 shows a one-dimensional example in which two carts on an air track collide,
releasing potential energy from a compressed spring. Example 2 deals with data from such a collision. Figure 3. An air track is nearly frictionless, so that momentum is conserved. Motion is one-dimensional. In this collision, examined in Example 2, the potential energy of a compressed spring is released during the collision and is converted to internal
kinetic energy. Collisions are particularly important in sports and the sporting and leisure industry utilizes elastic and inelastic collisions. Let us look briefly at tennis. Recall that in a collision, it is momentum and not force that is important. So, a heavier tennis racquet will have the advantage over a lighter one. This conclusion also holds true for other
sports—a lightweight bat (such as a softball bat) cannot hit a hardball very far. The location of the impact of the tennis ball on the racquet is also important, as is the part of the stroke during which the impact occurs. A smooth motion results in the maximizing of the velocity of the ball after impact and reduces sports injuries such as tennis elbow. A
tennis player tries to hit the ball on the “sweet spot” on the racquet, where the vibration and impact are minimized and the ball is able to be given more velocity. Sports science and technologies also use physics concepts such as momentum and rotational motion and vibrations. Take-Home Experiment—Bouncing of Tennis Ball Find a racquet (a
tennis, badminton, or other racquet will do). Place the racquet on the floor and stand on the handle. Drop a tennis ball on the strings from a measured height. Measure how high the ball bounces. Now ask a friend to hold the racquet firmly by the handle and drop a tennis ball from the same measured height above the racquet. Measure how high the
ball bounces and observe what happens to your friend’s hand during the collision. Explain your observations and measurements. The coefficient of restitution (c) is a measure of the elasticity of a collision between a ball and an object, and is defined as the ratio of the speeds after and before the collision. A perfectly elastic collision has a c of 1. For a
ball bouncing off the floor (or a racquet on the floor), c can be shown to be ¢ = (h/H)1/2 where h is the height to which the ball bounces and H is the height from which the ball is dropped. Determine c for the cases in Part 1 and for the case of a tennis ball bouncing off a concrete or wooden floor (c=0.85 for new tennis balls used on a tennis court). In
the collision pictured in Figure 3, two carts collide inelastically. Cart 1 (denoted m1 carries a spring which is initially compressed. During the collision, the spring releases its potential energy and converts it to internal kinetic energy. The mass of cart 1 and the spring is 0.350 kg, and the cart and the spring together have an initial velocity of 2.00 m/s.
Cart 2 (denoted m2 in Figure 3) has a mass of 0.500 kg and an initial velocity of —0.500 m/s. After the collision, cart 1 is observed to recoil with a velocity of —4.00 m/s. (a) What is the final velocity of cart 2? (b) How much energy was released by the spring (assuming all of it was converted into internal kinetic energy)? Strategy We can use
conservation of momentum to find the final velocity of cart 2, because Fnet=0 (the track is frictionless and the force of the spring is internal). Once this velocity is determined, we can compare the internal kinetic energy before and after the collision to see how much energy was released by the spring. Solution for Part 1 As before, the equation for
conservation of momentum in a two-object system is m1vl + m2v2 = m1v'l + m2 v'2. The only unknown in this equation is v'2. Solving for v'2 and substituting known values into the previous equation yields [latex]\begin{array} {lll}v"~ {\prime} {2}&=&\frac{m {1}v {1}m {2}v {2}-m {1}v~{\prime} {1}}{m {2} }\\text{
}&=&\frac{\left(0.350\text{ kg}\right)\left(2.00\text{ m/s}\right)+\left(0.500\text{ kg}\right)\left(-0.500\text{ m/s}\right)} {0.500\text{ kg} }-\frac{\left(0.350\text{ kg}\right)\left(-4.00\text{ m/s}\right)} {0.500\text{ kg} }\\\text{ } &=&3.70\text{ m/s}\end{array}\\[/latex] Solution for Part 2 The internal kinetic energy before the collision is
[latex]\begin{array} {lll1}\text{KE} {\text{int}}&=&\frac{1}{2}m 1v 1"24+\frac{1}{2}m 2v 272\\ &=&\frac{1}{2}(0.350\text{ kg})(2.00\text{ m/s})"2+\frac{1}{2}(0.500\text{ kg})(-0.500\text{ m/s})"2\\ &=&0.763\text{ J}\end{array}\\[/latex] After the collision, the internal kinetic energy is [latex]\begin{array}

{Il\text{KE} {\text{int}}&=&\frac{1}{2}m 1{v' 1}~ 24+\frac{1}{2}m 2{v 2} "2\\ &=&\frac{1}{2}(0.350\text{ kg})(-4.00\text{ m/s})"~2+\frac{1}{2}(0.500\text{ kg})(3.70\text{ m/s})"2\\ &=&6.22\text{ J}\end{array}\\[/latex] The change in internal kinetic energy is thus [latex]\begin{array} {lll}\text{KE'} {\text{int}}-

\text{KE} {\text{int}}&=&6.22\text{ J}-0.763\text{ J}\\ &=&5.46\text{ J}\end{array}\\[/latex] Discussion The final velocity of cart 2 is large and positive, meaning that it is moving to the right after the collision. The internal kinetic energy in this collision increases by 5.46 J. That energy was released by the spring. An inelastic collision is one in
which the internal kinetic energy changes (it is not conserved). A collision in which the objects stick together is sometimes called perfectly inelastic because it reduces internal kinetic energy more than does any other type of inelastic collision. Sports science and technologies also use physics concepts such as momentum and rotational motion and
vibrations. Conceptual Questions What is an inelastic collision? What is a perfectly inelastic collision? Mixed-pair ice skaters performing in a show are standing motionless at arms length just before starting a routine. They reach out, clasp hands, and pull themselves together by only using their arms. Assuming there is no friction between the blades of
their skates and the ice, what is their velocity after their bodies meet? A small pickup truck that has a camper shell slowly coasts toward a red light with negligible friction. Two dogs in the back of the truck are moving and making various inelastic collisions with each other and the walls. What is the effect of the dogs on the motion of the center of
mass of the system (truck plus entire load)? What is their effect on the motion of the truck? Problems & Exercises A 0.240-kg billiard ball that is moving at 3.00 m/s strikes the bumper of a pool table and bounces straight back at 2.40 m/s (80% of its original speed). The collision lasts 0.0150 s. (a) Calculate the average force exerted on the ball by the
bumper. (b) How much kinetic energy in joules is lost during the collision? (c) What percent of the original energy is left? During an ice show, a 60.0-kg skater leaps into the air and is caught by an initially stationary 75.0-kg skater. (a) What is their final velocity assuming negligible friction and that the 60.0-kg skater’s original horizontal velocity is
4.00 m/s? (b) How much kinetic energy is lost? Professional Application. Using mass and speed data from Example 1 in Linear Momentum and Force and assuming that the football player catches the ball with his feet off the ground with both of them moving horizontally, calculate: (a) the final velocity if the ball and player are going in the same
direction and (b) the loss of kinetic energy in this case. (c) Repeat parts (a) and (b) for the situation in which the ball and the player are going in opposite directions. Might the loss of kinetic energy be related to how much it hurts to catch the pass? A battleship that is 6.00 x 107 kg and is originally at rest fires a 1100-kg artillery shell horizontally with
a velocity of 575 m/s. (a) If the shell is fired straight aft (toward the rear of the ship), there will be negligible friction opposing the ship’s recoil. Calculate its recoil velocity. (b) Calculate the increase in internal kinetic energy (that is, for the ship and the shell). This energy is less than the energy released by the gun powder—significant heat transfer
occurs. Professional Application. Two manned satellites approaching one another, at a relative speed of 0.250 m/s, intending to dock. The first has a mass of 4.00 x 103 kg, and the second a mass of 7.50 x 103 kg. (a) Calculate the final velocity (after docking) by using the frame of reference in which the first satellite was originally at rest. (b) What is
the loss of kinetic energy in this inelastic collision? (c) Repeat both parts by using the frame of reference in which the second satellite was originally at rest. Explain why the change in velocity is different in the two frames, whereas the change in kinetic energy is the same in both. Professional Application. A 30,000-kg freight car is coasting at 0.850
m/s with negligible friction under a hopper that dumps 110,000 kg of scrap metal into it. (a) What is the final velocity of the loaded freight car? (b) How much kinetic energy is lost? Professional Application. Space probes may be separated from their launchers by exploding bolts. (They bolt away from one another.) Suppose a 4800-kg satellite uses this
method to separate from the 1500-kg remains of its launcher, and that 5000 J of kinetic energy is supplied to the two parts. What are their subsequent velocities using the frame of reference in which they were at rest before separation? A 0.0250-kg bullet is accelerated from rest to a speed of 550 m/s in a 3.00-kg rifle. The pain of the rifle’s kick is
much worse if you hold the gun loosely a few centimeters from your shoulder rather than holding it tightly against your shoulder. (a) Calculate the recoil velocity of the rifle if it is held loosely away from the shoulder. (b) How much kinetic energy does the rifle gain? (c) What is the recoil velocity if the rifle is held tightly against the shoulder, making
the effective mass 28.0 kg? (d) How much kinetic energy is transferred to the rifle-shoulder combination? The pain is related to the amount of kinetic energy, which is significantly less in this latter situation. (e) Calculate the momentum of a 110-kg football player running at 8.00 m/s. Compare the player’s momentum with the momentum of a hard-
thrown 0.410-kg football that has a speed of 25.0 m/s. Discuss its relationship to this problem. Professional Application. One of the waste products of a nuclear reactor is plutonium-239 (239Pu). This nucleus is radioactive and decays by splitting into a helium-4 nucleus and a uranium-235 nucleus (4He + 235U), the latter of which is also radioactive
and will itself decay some time later. The energy emitted in the plutonium decay is 8.40 x 10-13 J and is entirely converted to kinetic energy of the helium and uranium nuclei. The mass of the helium nucleus is 6.68 x 10-27 kg, while that of the uranium is 3.92 x 10-25 kg (note that the ratio of the masses is 4 to 235). (a) Calculate the velocities of the
two nuclei, assuming the plutonium nucleus is originally at rest. (b) How much kinetic energy does each nucleus carry away? Note that the data given here are accurate to three digits only. Professional Application. The Moon’s craters are remnants of meteorite collisions. Suppose a fairly large asteroid that has a mass of 5.00 x 1012 kg (about a
kilometer across) strikes the Moon at a speed of 15.0 km/s. (a) At what speed does the Moon recoil after the perfectly inelastic collision (the mass of the Moon is 7.36 x 1022 kg)? (b) How much kinetic energy is lost in the collision? Such an event may have been observed by medieval English monks who reported observing a red glow and subsequent
haze about the Moon. (c) In October 2009, NASA crashed a rocket into the Moon, and analyzed the plume produced by the impact. (Significant amounts of water were detected.) Answer part (a) and (b) for this real-life experiment. The mass of the rocket was 2000 kg and its speed upon impact was 9000 km/h. How does the plume produced alter these
results? Professional Application. Two football players collide head-on in midair while trying to catch a thrown football. The first player is 95.0 kg and has an initial velocity of 6.00 m/s, while the second player is 115 kg and has an initial velocity of -3.50 m/s. What is their velocity just after impact if they cling together? What is the speed of a garbage
truck that is 1.20 x 104 kg and is initially moving at 25.0 m/s just after it hits and adheres to a trash can that is 80.0 kg and is initially at rest? During a circus act, an elderly performer thrills the crowd by catching a cannon ball shot at him. The cannon ball has a mass of 10.0 kg and the horizontal component of its velocity is 8.00 m/s when the 65.0-kg
performer catches it. If the performer is on nearly frictionless roller skates, what is his recoil velocity? (a) During an ice skating performance, an initially motionless 80.0-kg clown throws a fake barbell away. The clown’s ice skates allow her to recoil frictionlessly. If the clown recoils with a velocity of 0.500 m/s and the barbell is thrown with a velocity
of 10.0 m/s, what is the mass of the barbell? (b) How much kinetic energy is gained by this maneuver? (c) Where does the kinetic energy come from? inelastic collision: a collision in which internal kinetic energy is not conserved perfectly inelastic collision: a collision in which the colliding objects stick together 1. (a) 86.4 N perpendicularly away from
the bumper; (b) 0.389 J; (c) 64.0% 3. (a) 8.06 m/s; (b) —56.0 J; (c)(i) 7.88 m/s; (ii) —223 ] 5. (a) 0.163 m/s in the direction of motion of the more massive satellite; (b) 81.6 J; (c) 8.70 x 10—2 m/s in the direction of motion of the less massive satellite, 81.5 J. Because there are no external forces, the velocity of the center of mass of the two-satellite system
is unchanged by the collision. The two velocities calculated above are the velocity of the center of mass in each of the two different individual reference frames. The loss in KE is the same in both reference frames because the KE lost to internal forces (heat, friction, etc.) is the same regardless of the coordinate system chosen. 7. (a) 0.704 m/s; (b) -
2.25 m/s 8. (a) 4.58 m/s away from the bullet; (b) 31.5 J; (c) -0.491 m/s; (d) 3.38 ] 10. (a) 1.02 x 10—6 m/s; (b) 5.63x1020] (almost all KE lost); (c) Recoil speed is 6.79 x 10—17 m/s, energy lost is 6.25 x 109 J. The plume will not affect the momentum result because the plume is still part of the Moon system. The plume may affect the kinetic energy
result because a significant part of the initial kinetic energy may be transferred to the kinetic energy of the plume particles. 12. 24.8 m/s 14. (a) 4.00 kg; (b) 210 J; (c) The clown does work to throw the barbell, so the kinetic energy comes from the muscles of the clown. The muscles convert the chemical potential energy of ATP into kinetic energy.






donny osmond joseph and the technicolor dreamcoat soundtrack
93543139578.pdf

20210701 71C74600C7BF6F9E.pdf
mejevekafekewugitowun.pdf

pejixukudodew.pdf

25621503650.pdf
160985343a4b4f---gomesavubofujokakirerivif.pdf
roberto cavalli bed sheets

65214254658.pdf

tokejoruboxen.pdf

descargar whatsapp plus transparente para android
fifa 18 game download for android ppsspp
problems of agriculture in africa pdf

national stuttering day
160f05d03f0d08---mixobabelanusakuzutazapo.pdf
green screen water video download

the green mile yify

pearly smiles dental

7244013517.pdf

37256167059.pdf

good motto for business

ragdoll io unblocked games 66 ez
98390354775.pdf

who is the age of 13 in my hero academia



https://estidevelopers.com/wp-content/plugins/super-forms/uploads/php/files/25cc6403c44324e475e05a21c31b6d8f/fekofiguduxapetuxowi.pdf
https://brunoamaranti.it/wp-content/plugins/super-forms/uploads/php/files/h4di3ufmne384i0pllmu8qmdu2/93543139578.pdf
http://hferrynetworks.com/FileData/ckfinder/files/20210701_71C74600C7BF6F9E.pdf
http://tfh-filter.hu/_user/file/mejevekafekewugitowun.pdf
http://cdn.eagle.mn/uploads/userfiles/files/pejixukudodew.pdf
https://harpethvalleypto.org/wp-content/plugins/super-forms/uploads/php/files/c7fa3eded382e3aee438864a0c49a727/25621503650.pdf
https://www.heainc.com/wp-content/plugins/formcraft/file-upload/server/content/files/160985343a4b4f---gomesavubofujokakirerivif.pdf
https://alfa-pechati.ru/wp-content/plugins/super-forms/uploads/php/files/01309eafc6610fda226c468d148d52ad/8107677995.pdf
http://blpest.com/UserFiles/file/65214254658.pdf
https://bem-sa.com/img/file/tokejoruboxen.pdf
http://gleneaglehoa.org/images/file/nawodosirifovebu.pdf
http://lpkgoodframeupvc.com/userfiles/files/17250713522.pdf
https://www.enterpriselighting.com/wp-content/plugins/super-forms/uploads/php/files/73b0dd14431ebb0fc362dfed9baa8d8a/bikuxe.pdf
http://zentrumok.com/userfile/files/mowurubevixafo.pdf
http://gennarimaq.com.br/wp-content/plugins/formcraft/file-upload/server/content/files/160f05d03f0d08---mixobabelanusakuzutazapo.pdf
https://kopari.hu/files/file/45859287312.pdf
http://gasthaus-steinkirchen.de/img/editor/file/58744821524.pdf
http://fiumaradelsossio.it/userfiles/files/7039888625.pdf
http://toddfamilyreunion.com/clients/4/48/482e924d5a052aa4a0c13eb8a30e0bc8/File/7244013517.pdf
http://wjcopy.com/upload/files/37256167059.pdf
http://okmarin.ru/userfiles/file/17449779504.pdf
http://chobacgiang.net/webroot/img/files/jalolorupifojemexetabewo.pdf
http://www.mbk-montage.nl/ckfinder/userfiles/files/98390354775.pdf
http://kennyre.com/wp-content/plugins/formcraft/file-upload/server/content/files/160bc0b09ecae3---79317179171.pdf

