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(b) Elastic collision
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Kinetic energy 1s stored as potential

energy in compressed springs.

(c) After collision
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The system of the two gliders has the same

kinetic energy after the collision as before it.
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(a) Before collision
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(b) Completely inelastic collision
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The gliders stick together.
(c) After collision
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The system of the two gliders has less kinetic

energy after the collision than before it.
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Cars are designed so that collisions are inelastic—the structure of the car absorbs as much of the energy of the

collision as possible. This absorbed energy cannot be recovered, since it goes into a permanent deformation of

the car.
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

Vay = &0 m/s Vg1 = —2.0m/s
——f= -_

(a) Before collision —1—141'—1—3‘\— ‘

”I_I — {}.ﬁ“ ]v.,.l! ﬂrH — “,_“] L_'._:
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

M 0 k? /MB - 0 3K? Va1, = 2.0 m/s Ve, = —2.0m/s

#ﬂ_

(a) Before collision T &> X
. A \ B ‘__
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA - O-s- /MB = 03 K? Vi, = 2.0m/s Ve, = —2.0mys

Y Vo, = - 2T
vA‘ -~ 2? ¢ / B/ Z s (a) Before collision —X 4 —X 5 '

my = 0350kg my = 030kg
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We repeat the collision descsi et al0 (Section 8.210), but this time equip the

gliders so that th

compare the initial and final kinetic energies of the system.

MA - O-s- /MB = 03 K? Vi, = 2.0m/s Ve, = —2.0m/s

Y Vo, = - 2T |
vA‘ -~ 2? ¢ / B/ Z s (a) Before collision —X 4 —X 5 '

(H—'N& \/l = VAZ = Véz my = 0350kg my = 030kg
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We repeat the collision descsi et al0 (Section 8.210), but this time equip the

compare the initial and final kinetic energies of the system.

MA= O-s- ,MB — 0 3K? Va1, = 2.0 m/s Ve, = —2.0m/s
Var = 2%¢, Ve = -2%0
Al = K3 / g I[a} Before collision == €=, \

(H—'N& \/Z - VAZ Vﬁz ) H.11 = ().5(0 L;-__- nrH. - [l__'-'rn-Ll_'
_P::T?z > f 'l'f" PA2+PBZ
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We repeat the collision d
gliders so that th

compare the initial and final kinetic energies

/MB= 0'3K2\
Var = 2% ¢ p Ve, = =23L

MA=O'$—

" stick together when they colli

S+all (Section 8.210), but this time equip the

. Find the common final z-velocity, and

ystem.

v V= Vaz= Vg2 !
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S+all (Section 8.210), but this time equip the

We repeat the collision d

gliders so that the€ stick together when they collidd. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O-s- ,MB — 3 0 3K? Vat, = 2.0m/s Vg1, = —20m/s
Var = 2%¢, Vo = -2%L —
Al = K2 ‘ B/ (a) Before collision —1—;["—1—3' \
(H—'N& \/z - VAZ = Vﬁz my = 0350kg my = 030kg
-—

Ma Vg, +g Va1 = (Mgl

PP > BthT Botfz =
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S+all (Section 8.210), but this time equip the

We repeat the collision d

gliders so that the€ stick together when they collidd. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O.g- /MB - 0 3K? Uity = 2.0 m/s Ve, = —2.0m/s
Al = K1 ‘ 8' [a}|1E1u|'n;'+.'nl||xinn JT'—! B » X
(H—IN& \/z - VAZ = Vﬁz ’ my = 0350kg my = 030kg

-—

PP > BthT Botfz =

_ MaVaitMpVer
M g, +18 Vi =Q'4°+M&)'/7— > Vo= —ﬁ%,o-f-Maé
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S+all (Section 8.210), but this time equip the

We repeat the collision descsi

gliders so that the€ stick together when they collidd. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O-s- ,MB = 0. 3K? Vat, = 2.0m/s Vg1, = —20m/s
Vo= 252 Vg = 2% == =
Al = S ‘ BI (a) Before collision _"LT‘F_! T \

(H—IN& \/z - VAZ = Véz ’ my = 050kg my 0.30 kg

-—

PP > BthT Botfz =

_ MaVaitMpVer
MaVa +gVB) = ogle > Vo = 4/‘%,0-{-/'4% >

:
| =262
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S+all (Section 8.210), but this time equip the

We repeat the collision descsi

gliders so that the€ stick together when they collidd. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= 0.$— ,MB —3 0 3K? Da1, = 2.0m/s Upie = 2.0 m/s
Al = ? ‘ BI [a}lirhu'n: collision J—ﬂF_! 5 B - X
(H—IN& \/z - VAZ = Véz ’ my = 0350kg my = 030kg

-—

PP > BthT Botfz =

Va1 +MaVer
MAVA|+/V‘8VBl = Q'A“"'M&)'/ > Vo= MA‘A:: B2 2

oY
v, =[i=g4)5 = (%9)%
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S+all (Section 8.210), but this time equip the

We repeat the collision descsi

gliders so that the€ stick together when they collidd. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= 0 s- ,MB —3 0 3K? Da1, = 2.0m/s Upie = 2.0 m/s
%% Vg = -2%7 ——
VA‘ = ? ‘ B! (a) Before collision J—ﬂF_! 5 B - X
(H—IN& \/z - VAZ = Véz ’ my = 0350kg my = 030kg

-—
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= 0 s- ,MB = O 3K? Va1, = 2.0 m/s Ve, = —2.0m/s
225 vy = 2%t = =
VA‘ = ? ‘ g (a) Before collision _‘!—ﬂ'—! 5 . X
(H—'N& \/z - VAZ = Vﬁz * my 0.50kg my 0.30 kg

-—

PP > BthT Botfz =

k v M \/l
| Mg, +MgVar = Metlle S \/zzMA‘A:: -2

v, =[l=g4% =($5)% > V,=0.5%
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= 0 s-%‘ ,MB = O 3K? Va1, = 2.0 m/s Ve, = —2.0m/s
- . M/\ —_— ——
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= 0 s-%‘ ,MB = O 3K? Va1, = 2.0 m/s Ve, = —2.0m/s
M/\ —_— ——
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O s-%‘ ,MB —3 0 3K? Uity = 2.0 m/s Ve, = —2.0m/s
/\ —_— e
= V, &
VA‘ 2 ? ‘ BI Z I:Ei:l' Before collision _ % 4 > _ % B . X
(H—IN& \/z - VAZ - Véz * "y 0.50kg my 0.30 kg

-—

PP > BthT Botfz =

Va1 +MaVer
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f o4
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O s-%‘ ,MB —3 0 3K? Uity = 2.0 m/s Ve, = —2.0m/s
/\ —_— e
= Vg, = =2%
VA‘ 2 ? ‘ BI Z I:Ei:l' Before collision _ % 4 > _ % B . X
(H—IN& \/z - VAZ - Véz * "y 0.50kg my 0.30 kg
-—

PP > BthT Botfz =

Va1 +MaVer
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We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O s-%‘ ,MB —3 0 3K? Uity = 2.0 m/s Ve, = —2.0m/s
/\ —_— e
= Vg, = =2%
VA‘ 2 ? ‘ BI Z I:Ei:l' Before collision _ % 4 > _ % B . X
(H—IN& \/z - VAZ Véz * "y 0.50kg my 0.30 kg

-—

PP > BthT Botfz =

v M \/l
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| ﬂuu& Ko/(Kai t Kat) = z@"‘*’”‘sl\/

= MA\/A, 13 1 M'}\/Gl

= Warme)Ve”_ _(08)0-25) _ oz _Z
MaVay "'MBVB' 2 + |2 3.2 32




We repeat the collision described in Example 8.58 (Section 8.210), but this time equip the

gliders so that they stick together when they collide. Find the common final x-velocity, and

compare the initial and final kinetic energies of the system.

MA= O s-%‘ ,MB —3 0 3K? Uity = 2.0 m/s Ve, = —2.0m/s
/\ —_— e
= V, &
VA‘ 2 ? ‘ BI Z I:Ei:l' Before collision _ % 4 > _ % B . X
(H—IN& \/z - VAZ - Véz * "y 0.50kg my 0.30 kg

-—

PP > BthT Botfz =

v M \/l
| Mo Ve + Va1 = e ile S \/7':_/'4/‘_4:' e

v, —_L_lo-—g. (0")? > V,=0.5%%

| ﬂuu& Ko/(Kai t Kat) = z@"‘*’”‘sl\/

= MA\/A, 13 1 M'}\/Gl
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of

mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of

mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?

Fp, +PWI = Pz
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?

fis) +8u = EL p—

Before collision

[ I - B R —
-
My == =
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alter collision
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?

oy 4l = U= Mt

kz = ﬁZM Lk ’tﬁ'é(

Before collision
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a
bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?
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Before collision
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a
bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a
bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a
bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

maximum height h. In terms of h, myp, and my;, what is the initial speed v, of the bullet?
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of
mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

‘ms of h, my, and My, what is the initial speed v, of the bullet?
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of

mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

‘ms of h, my, and My, what is the initial speed v, of the bullet?

maximum hei
F:Sl 1 EL 127(’ /M = Mg+ Moo
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Figure 8.198 shows a ballistic pendulum, a simple system for measuring the speed of a

bullet. A bullet of mass mp makes a completely inelastic collision with a block of wood of

mass Myy, which is suspended like a pendulum. After the impact, the block swings up to a

‘ms of h, my, and My, what is the initial speed v, of the bullet?

maximum hei
F:Sl 1 EL 127(’ /M = Mg+ Moo

Fa=Us, Us=mgh "7

- — T e
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Mg ot 1
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer?
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer?
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer?

Mc=1090 K/a_ y va = 1$7% g
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answ _v;r?

M+ =2000£7
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer?

AN
chloaak? ) Vazlgﬁ'fé 2
i M/ N
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the
impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer? N

Mc=1090 K/a_ ) Ve = 1$7% 3 T
My =200ke) , Vr =107Y5 1 We&—— ¢
VC'&: sz Vo y, M =M1 L
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer?

Mc=1099 K?_ ) l/a
My =200ks |, V7 =
Vc,z: sz =V, y, M =Mt 1
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the
impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer? N

Mc=1090 K/a_ ) Ve = 1$7% 3 T
/14.,. —_‘2000(7 VTI =10 1 W& = &
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just
after impact. What is your answer?
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just
after impact. What is your answer?
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the
impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just
after impact. What is your answer? AN\
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the
impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

after impact. What is your answer? N
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A 1000 kg car traveling north at 15 m/s collides with a 2000 kg truck traveling east at 10 m/s.

The occupants, wearing seat belts, are uninjured, but the two vehicles move away from the

impact point as one. The insurance adjustor asks you to find the velocity of the wreckage just

N

after impact. What is your answer?
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Collisions are classified according to energy considerations.
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Billiard balls deform very little when they collide, and they quickly spring back from any deformation they do
undergo. Hence the force of interaction between the balls is almost perfectly conservative, and the collision is

almost perfectly elastic.
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;/M}L collision s (4
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;/M}L collision s (4
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Stlpatic collision s (4

A+$"/q;6 EA*%I=62+ B2
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bt - )RR =
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Stlpatic collision s (4
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Stlpatic collision s (4
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Stlpatic collision s (4

A+$"/q;6 EA*%I=62+ B2
‘ s o = B + G ’g
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Stlpatic collision s (4
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal
spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? Uary = 20mfs vy, = -20m/s

— —
(a) Before collision —‘\—Ak—*—g'ﬁ— d
by LY b " A

my = 050kg my = 0.30kg
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? g‘ \/ 2 s Uare = 20mfs vy, = -2.0m/s
- [J— S — —————
- 'Z? (a) Before collision J—A"x—l—ﬂ“‘— \

Mg = chk7/ Vai =

”I_I — {}.ﬁ“ ]v.,.l! ”rH — “,_“:l L_'._:
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? g‘ \/ 2 s Uare = 20mfs vy, = -2.0m/s
- [J— S — —————
- 'Z? (a) Before collision J—A"x—l—ﬂ“‘— \

Mg = chk7/ Vai =

”I_I — {}.ﬁ“ ]v.,.l! ”rH — “,_“:l L_'._:
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? e Uare = 2.0mfs vy, = -2.0m/s
Mp= 0,5'"? V= Z.nf —
VB' - 'Z? (a) Before collision J—*W \

Mg = 0.3kq - “

my = 0350kg my = 030kg
Vaz - V,Qz, = Vm _\/BI

\!/Asu

74




We repeat the air-track collision of Example 8.58 (Section 8.218), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? _ 2 o v, =20mfs  vg, =-2.0m/s
Mea= 05 "? Var= 2 & —
VB' - 'Z? (a) Before collision _‘l—ﬂ‘?\_t—ﬂ' : \

Mg = 02k
my = 0350kg my = 030kg
Va2 —VAZ, = Vm _\/B' ¢ /‘44%1 -/-/"'6 = MoV + MeVg2
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We repeat the air-track collision of Example 8.58 (Section 8.218), but now we add ideal
spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? Ui =20m/s vy, =—-20m/s

Mp= og"z Var= 255 —_—

SN
- 'Z‘ (a) Before collision & s+ >
my ° 0.50 kg mg = 0. 30 kg

Va2 —VAZ, = Vm _\/B' ¢ /‘44‘!« -/-/"'6 = MoV + MeVg2
2 Vbz -’VAZ = l/%

\!/Asu
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? _ Z & Uity = 2.0 m/s Vg1, = —2.0m/s
VB' - -Z‘ (a) Before collision _"LT‘F_! B - \

Mc = "7 ’
my = 050kg my = 0.30 kg
VGZ -'VAZ, = \/A‘ _\/B’ ¢ Mn%l +N6 gl = /'40%7—"’ MGVB‘L
2 Voz -—de = l/% 4' (1 - 0,6) |<7-’? :MAVnszsvsz
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the ‘:r].l'i.'l!:-'ls?I & Uity = 2.0 m/s Ve, = —2.0m/s
MA O g% \/ [J— Z - S —
VB' - -Z‘ (a) Before collision J—ﬂF_! B - \

Mg = 0.%Ke.
Vaz - Vae = Var ~Vh # M1 +/V a: M;';o;Zz:;sVsz_
2 Voz -—de = l/% 4' (1 - 0,6) |<7-’? :MAVnszsvsz
=> Voo = Voz ','L{M/S
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We repeat the air-track collision of Example 8.58 (Section 8.218), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? _ 2 & P =20mA  vei=-20m/s
VB’ - -Z— (a) Before collision _!—,.-1‘ . 3 . :

Mc = "7 ’

Vaz - Vaz = Var = Vo, # M) +/M V, a, ”%(Zz:‘xsvgz
| 2 Voo Vo= Y% 4' (1 - 0.4) |<7—'?‘ = Moo+ MeVse
1S Vo= Vatl% 5 0YKy% = MVar tdlatts
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? s == ) mo RErSp— -
5 _ 2. Uils 2. m/s Ut 1+ 20 m/s
MA_—' O'g% / ‘/A' —_ Z ‘f ——— SHP—
MB — 0 ‘g k7 / VB’ - -Z?EE!} Betore collision _‘!—ﬂ‘_! B - \

my = 0350kg my = 030kg

Vaz - Vaz = Vay =V # MVa) +Mg V= MaVaz + MgVea
| 2 Va2 Vg2 = V% 4' (1 — 0,6) |<7—'?‘ = MoVt MeVs2
1S Vo= Vatl% 5 0YKy% = MVar tdlatts
> OMdkeE - mg ey = é'AA-HAbEVAz
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal

spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? g‘ ‘/ 2 o Vi, = 20m/s vy, = —2.0m/s
p— S — —+—
Me= 05Ky , Va1 =
VBI: -Z‘?‘(Ei}|5L‘1n|'|;'+.'nlll~.|nn < -_t TR \

Mg = 0 3 I<7 y _

Voo Ver =V Vo1 £ s 42t = il et
2 Voo Vo = Y% 4- ([ ~ 0,6) l‘ﬁ“? = MoV + MeVp2
S V=Vt % > 0.YKg% = MeVar t Ml
> 04kg%E - me g = fletmgIVaz 3

O-12) k9% = 0-BKqVaz
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal
spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? vae = 20mfs vy, =—-2.0m/s

— fos X
n= 0.5 Ky | Var = 25 -l
MB — 0 ‘g k7 / VB’ - -Z?(El}liﬂm'n: collision _1.. A -_1-. - \
my = 0350kg my = 030kg

Vee "VAL = VA‘ _\/B’ ¢ M‘q%l "I'/Mé \/Bl = MoVaz t+ MegVga
2 Voz -’VAZ = l/% 4' (1 - 0,6) |<7—'?' :MAVnszsvsz
S Vi =Vt S 0.Ykg% = MaVer + MYt

= OYKkeE - me e =é'AA-H4453VAz=’>
O 12)k9%E = 0-BKqVar > Voo = —1%
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We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal
spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? vae = 20mfs vy, =—-2.0m/s

ot B
VB’ - ?Ea} Before collision % - - \
MB - 0 cgk / '
7 my = 0350kg my = 030kg

Vaz - Vaz. = Var — Vi ¢ Mba) +Mg Vg = MoVaz + MeVee
P VeV = V% & (|- 06)ksS = moloat MeVsa
=> Viz = VAZ','L{M/S 2 O-VKQ% = MAVM_-{—M&@*V"
= Olkg%E -megllty = é’AA-HAbSVAZ >

O9-12)k9= = 0.8 kgVaz > Vo= =15 4:
Voo = Va+Y"%%

\glnsu




We repeat the air-track collision of Example 8.518 (Section 8.210), but now we add ideal
spring bumpers to the gliders so that the collision is elastic. What are the final velocities of

the gliders? vae = 20mfs vy, =—-2.0m/s

ot B
VB’ - ?Ea} Before collision % - - \
MB - 0 cgk / '
7 my = 0350kg my = 030kg

Vaz - Vaz. = Var — Vi ¢ Mba) +Mg Vg = MoVaz + MeVee
P VeV = V% & (|- 06)ksS = moloat MeVsa
=> Viz = VAZ','L{M/S 2 O-VKQ% =MAVAZ+/‘4&Q+VM
= Olkg%E -megllty = é’AA-HAbSVAZ >

O4-12) kg5 = 0-BKgVaz > Vo, = —15% 4:
Voo =Va+Y"%% =73 o
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mn=l“ / VN,:' 2-6*10;%
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
3'.,‘,& VNZ i\/cnl
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
j'.’vg VNZ i\/c‘ll.‘ VN|—V¢:| —_— VCL-\/NL
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
N2

j:ﬂg VNZ i\/c.‘ll Vuf"}ﬁl - ch.‘\//uz
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
' N—2
j"vg VNZ iv""; Vul—)fél = ch.‘\//uz f

vaﬂg — MN sz +MCVG'L
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6

' T
j"vg VNZ iv"’; Vul—)fél = ch.‘\//uz f
MWVN' -_—'MN VNZ +Mc\/c1. EJ V¢z = V~¢+VNL
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6

' T
j"vg \/’UZ iv"’; Vul—)fél = ch.‘\//uz f
) MWVN' -_-'/WN\/"'z +Mc\/c1. EJ V¢z = VM¢+V”7-

s0 /I/l” VMl = /\/’N\/Nz ‘(’/Mc\//vl + Mc\/ﬂl
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 10"m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
' T

j"vg VNZ iv""; Vul—)fél = ch.‘\//uz f

MWVN' -_—'MNVNZ +Mc\/c1. BJ V¢7- - V~¢+VNL

S0 /N Vvi = /‘ANVIW- + MV + MV .$
MaVui =MV, = /"bvv/vz 1"/‘44\/1\11_
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 107m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
' N =g
i. j'ﬂg VNZ iv"-'_t VNI_)fél - ch.‘\//uz f
MWV”' =M~v~z *Mc Ven BJ ch = Vi + Vo

| s0 /I/l” VMl = /\/’N\/Nz ‘(’/Mc\//vl + Mc\/ﬂl $
| Ma Vi --/Wc_vnn = /"bvv/vz +MU~ c\/~1.='> V,w (MN-Me) =V~-,(I‘"W;D
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 107m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6

' N2
_i 3""& VNZ iVO'IL.' V"“—ﬁ' —_ ch,‘\/NL f
MWVN' -_—'MN VNZ +Mc\/c1. EJ V¢z = V~¢+VNL
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 107m/s undergoes a head-on elastic collision with a carbon
nucleus (mass 12 u) initially at rest. Neglecting external forces during the collision, find the

velocities after the collision. (1 u is the atomic mass unit, equal to 1.66 x 102" kg.)

Mo =1t e 2‘6*10;% ; Mc=12w, Ve =6
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The fission of uranium nuclei in a nuclear reactor produces high-speed neutrons. Before

such neutrons can efficiently cause additional fissions, they must be slowed down by
collisions with nuclei in the moderator of the reactor. The first nuclear reactor (built in 1942
at the University of Chicago) used carbon (graphite) as the moderator. Suppose a neutron
(mass 1.0 u) traveling at 2.6 x 107m/s undergoes a head-on elastic collision with a carbon
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