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QR CODE BELOW

Desert WAVE is a Women in Autonomous Vehicle Engineering team.
They compete annually in RoboNation’s International RoboSub
competition, placing 2nd in the World Overall, 2020!

e Learn about autonomous systems ¢ Build valuable technical skills
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find
the impulse of the net external force on the ball during its collision with the wall. (b) If the
ball is in contact with the wall for 0.010 s, find the average horizontal force that the wall

exerts on the ball during the impact.
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find
the impulse of the net external force on the ball during its collision with the wall. (b) If the
ball is in contact with the wall for 0.010 s, find the average h-:::uuz-:::untal torce that the w all

exerts on the ball during the impact. A = =0 ‘{0 Kq V, -~ 30% L
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find
the impulse of the net external force on the ball during its collision with the wall. (b) If the
ball is in contact with the wall for 0.010 s, find the average h-:::uuz-:::untal torce that the w all
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v 20%%% 7

FinQ T
4
T=aP = P-Fr = MVe- MY,

\!/Asu

40




You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find
the impulse of the net external force on the ball during its collision with the wall. (b) If the

ball is in contact with the wall for 0.010 s, find the average hm1z-::~ntal torce that the w all
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the
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the impulse of the net external force on the ball during its collision with the wall. (b) If the
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find

the impulse of the net external 7Ce on the Dyl during its collision with the wall. (b) If the
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You throw a ball with a mass of 0.40 kg against a brick wall. It is moving horizontally to the

left at 30 m/s when it hits the wall; it rebounds horizontally to the right at 20 m/s. (a) Find
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A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is

kicked. After the kick it is moving at 45” upward and to the right with speed 30 m/s (Fig.

8.8al0). Find the impulse of the net external force and the average net external force,

assuming a collision time At = 0.010 s.
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A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is

kicked. After the kick it is moving at 45° upward and to the right with speed 30 m/s (Fig.
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A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is

kicked. After the kick it is moving at 45° upward and to the right with speed 30 m/s (Fig.
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kicked. After the kick it is moving at 45” upward and to the right with speed 30 m/s (Fig.

8.8al0). Find the impulse of the net external force and the av exage net external ir.:m:e

assuming a collision time &F — 0.010 s. M 72 ‘{k?. / V: - 20”'/5 (-‘- )
'zf'it/ 'l'—-'bz) \ V Vexl.'l'Vua’)
o WW

v o N
$O 26/7 6_7:/-)5- Vex = Voy = 607%2
Finl D

Y 000 0 S

\ynsu

58




A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is
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8.8al0). Find the impulse of the net external force and the av exage net external ir.:m:e

assuming a collision time At = 0.010 s. M 72 ‘{k?. / V: - 20”'/5 (-" )

l
T=2 et s V,= Vel +ag)

\oww

Vi © N
$O i)/v ei‘/)s- sz-‘-Vua:éo WQ/VZ

Bk
"

/’:I—:MQT\_ T:)%’;'

\!msu

59




A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is

kicked. After the kick it is moving at 45” upward and to the right with speed 30 m/s (Fig.
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A soccer ball has a mass of 0.40 kg. Initially it is moving to the left at 20 m/s, but then it is

kicked. After the kick it is moving at 45” upward and to the right with speed 30 m/s (Fig.
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

Up; = 300m/s. What is the recoil velocity Ug, of the rifle? What are the final momentum and

kinetic energy of the bullet and rifle?
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

Up; = 300m/s. What is the recoil velocity Un, of the rifle? What are the final momentum and
?
Lﬂnetlc energy of the bullet and rifle? MR 3 K? / MB S_g

VB’ZM/SL -
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

vp, — 300m/s. What is the recoil velocity Up., of the rifle? What are the final momentum and
?
Lﬂnetlc energy of the bullet and rifle? MR 3 K? / MB S_g
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bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

vp; — 300m/s. What is the recoil velocity U, of the rifle? What are the final momentum and
?
Lﬂnetlc energy of the bullet and rifle? MR 3 K? / MB S_g

VB’ZM/SL -
5"'"“2\’2 g: 'PF &:’—‘9‘

-

- . A - o~ a
? = MgV, +/'413V3 > -6 =MgVr tMsVi

VR (MR z/{%éé)% MA -0';&"

y /V%Va = (Bky)O57vil) = -I1.SK8F T
P /M3 V3

\!msu




A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

vp; — 300m/s. What is the recoil velocity U, of the rifle? What are the final momentum and
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

vp; — 300m/s. What is the recoil velocity U, of the rifle? What are the final momentum and

Lﬂnetlc energy of the bullet and rifle? MR — SK? / MB S_g
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A marksman holds a rifle of mass my = 3.00kg loosely, so it can recoil freely. He fires a

bullet of mass mp = 5.00g horizontally with a velocity relative to the ground of

vp; — 300m/s. What is the recoil velocity U, of the rifle? What are the final momentum and

Lﬂnetlc energy of the bullet and rifle? MR — SK? / MB S_g
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

Uy = 20mfs vy, = -2.0m/s
——— S —

(a) Before collision J\—Avx 1—3‘ )

my; = 050kg my = 030kg

(b) Collision N

Uaz vga, = 2.0m/s
(c) After collision i\T‘ - - » "

Ll el

\!/Asu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

(a) Before collision

(b) Collision

(c) Afier collision

\!/Asu

Uy = 2.0 m/s Uiy = —2.0m/s
— ]

- T ——*»
|} A I\ ". B "- X

my; = 050kg my = 030kg

d ]
= y % -
x A -'1_:\ B \
U g2y gy, = 2.0m/s
—4. A_"._!" B »_____.
\

N S
P,A = MAVAI
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

(a) Before collision

(b) Collision

(c) After collision

\!/Asu

Uy, = 2.0m/s Uiy = —2.0m/s
— ]
G  —
A I\ ". H "- \

my; = 050kg my = 030kg

Va2, Ugy, = 2.0mys

_4_\4'. ,_! B !— ¥

S - Ma = O-S'I(?
P'A-_—MAVAI '\7‘,= ZM/S?
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

(a) Before collision

(b) Collision

(c) After collision

\!/Asu

UVary = 20m/s vy, = —-2.0m/s
e ]

S P
oA \ B ~ :
my; = 050kg my = 030kg

VA Ugae = 2.0 mys

> e M

. B

S - Ma = O-S'I(?
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Ma= 0-5Ke
AVAI —\7"=2M/.$6

- - -
(a) Before collision _1—“1" 17' v PI 8 ey M B VB, MB - 0‘ 3 K?
my = 050kg  my = 0.30 kg VBI -— - 2/“'/5

velocity compare? P
A _

Uy, = 2.0mys U = —2.0mys
e ]

(b) Collision _4,—!_!_1 » .

Va2 Ugy, = 2.0m/s

(c) After collision _& A , S B , S

\!/Asu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Ma= 0-5Ke

velocity compare? P M V
) = MaVa, 3
Uy, = 2.0m/s Upiy = —2.0m/s 1R / V‘ ] - 2 M/s
- -
(a) Before collision _E—A'P 17" ; — M V MB — 0‘ 'S K
- - - I8 B VB/
my = 0.50kg my = 0.30kg VBI — - 2,\1/5
(b) Collision —4‘—,1"“‘ 3 » .
- A
VBz:fZg%d
U2, Ugy, = 2.0mys
() After collision i_k 4 u 3 . s

\!/Asu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

(a) Before collision

(b) Collision

(c) After collision

\!/Asu

S - Ma = O-S'I(?
P'A-_—MAVAI '\7‘,= ZM/S?

Uy, = 2.0m/s Upiy = —2.0m/s
- -
S s as P =MV MeTO3Key
my = 050kg my = 030 kg /8 VBI — _Zﬂ/s VA
e e :
- A
Voo = 2/9/ (4
R2 s
Uy, Ugy, = 2.0m/s
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P -—M ; £V'n= O-S'I(?
a = 1MAYVA4, \/M'-'ZM/s?

Uy, = 2.0m/s Upiy = —2.0m/s
- -
(a) Before collision _!—A'P t—B‘ X P - M B VB, MB - 0‘ 's K? A
\ \ -
my; = 050kg my = 030kg /8 VBI -— 2/“'/5 VA
(b) Collision i .-i """" gl_, B » "
- A
\/,3z =7 ~z L
Uy Ugy, = 2.0m/s
(c) After collision _& 4 > » e -t _s ) o—
pm t I3 = ‘PZ P + 20

= inz 1 TRB _ES
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig.

8.13bE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

Uy, = 2.0mys Upiy = —2.0m/s

— e
(a) Before collision _!—A'P - B » X
my 0.50 kg mg 0.30 kg
b) Collision - - \d :
(b) A : B - .
Uy Ugy, = 2.0m/s
(c) After collision LR A - = B * \

= "?;A ‘P,o '\"Ps -Pg > M.g_\zqz = f"u,\/,A +/«4,3vm-,148

\!msu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig.

8.13bE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

Uy, = 2.0mys Upiy = —2.0m/s

— e
(a) Before collision _!—A'P L B . \
my; = 050kg my = 030kg
b) Collision . w » -
|: } A - B - L)
Uy Ugy, = 2.0m/s
(c) After collision — - » . » X
\ A . B
==

P Bas

\!msu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13c0). What is the final velocity of glider A'? How do the changes in momentum and in

velocity compare?

Uy, = 2.0mys Upiy = —2.0m/s

el P —
(a) Before collision _!—Ap '!:". . R L

my; = 050kg my = 030kg

(b) Collision . \ 3 » .

(c) After collision LR - = * "

- Ma= 0-5Ke

=MAV4I '\‘/‘,._. ZM/SL

)
7 VB = +P,3

ZM

> ?ZA PA 1'?3 -Pg > vAz-—;—WL;@AVA 0 +MBVDI MBO;Z
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Mn_OS'k?

".-'E'-_IDC]'.tV compare 7 P V
- -
Uy, = 2.0m/s Upiy = —2.0m/s A A 4, V‘, - 2 M/
—e .
- -
(a) Before collision _!.T"P h B » | P - M B VBI MB - 0‘ -S K?
my; = 050kg my = 030kg /8 VBI - - 2”/5
(b) Collision - :1 \ ___-F_ --. ||

- A
Vpz = {7% ¢
() After collision ~ ___& d e I g -5 )
- | | + rB = Zn +PB
= ZA "~ P,o H’s -Ps > Vnz‘WL;Q""'VA,"‘MBVm‘MB
> Vnz- ,5)[0 S¥27 + 0-3 ¥(-27) - 034(?4):)’“
lasu = V,= - 0.4z




Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

".-’E'lDClt}-' compare ? P
e = 2.0m/s Upie = —2.0mys A
g s
-
(a) Before collision _!T"‘P % B * . \ P — M
. /08

my; = 050kg my = 030kg

(b) Collision b A _‘.‘j __'F_ j‘ A
Uy Uy 2.0m

(c) After collision 4 A » L B » ¥ -

> -

e
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N A
ngz 2’% ¢

A
+ rB — ZM+PB
= B tPg-Pg v,n";-.,,';@n\/nﬁ/wgvm-ﬂs
S V= ,5)[0 S¥Z7U+ 03%(C27) - 034 (22))4




Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bIE), glider B has a final velocity of +2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? ‘P M ; £V'n = 0. k?
Uy, = 2.0m/s Upiy = —2.0m/s IR - A 4, V‘ ] - 2 M/.s ?
i e S -
(a) Before collision _&EEE, 5 % , P =M B VBI MB =00 Kag_ "
my; = 050kg my = 030kg /8 VBI - - 2”/5 L
-
-— M
(b) Collision —i.‘ A gl_, B \d " vnt - - 0' V{ L
- A
V,gz = 7 % ¢
Uy Ugy, = 2.0m/s
(c) Afier collision _& A —u. B !—,_ X .

\!/Asu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P M ; £V'n = 0. k?
Uy, = 2.0m/s Upiy = —2.0m/s 1A - A 4, V‘ ] - 2 M/s ?
—e R - S
(@) Before collision _‘!—A'P t—g‘ X P -— M B VB, MB - 0‘ -s K? A
my; = 050kg my = 030kg /8 VBI -_— - 2”/5 L
-
. — M
(b) Collision !.-1 ........ foguu" : VA; - "0! ‘{,{L
- A
Vpz = (27 X
Uy Ugy, = 2.0m/s
(c) Afier collision _{ i = . | M— S

\ynsu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P M ; ﬂﬂn = 0. k?
Ugx = 2.0 mys Ugly = —2.0m/s 1A - - 4, V‘ I - 2 M/S ?
g s - S
(a) Before collision _!.—A'P '!:". B ". \ P -— M B VB, MB - 0‘ -S K? -
my; = 050kg my = 030kg / 8 VBI - —Zﬂ/s L
-
-— M
(b) Collision - r l‘ll_. 3 » . VA';, p— —0. V{L
SRS - A
Vpz = (27 X
Uy Ugy, = 2.0m/s

(c) After collision LR - = * "

R A A

\!msu
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

-~ Ma = O-S'I(?

velocity compare? =
Ugie = 20mfs vy, = —2.0m/s P" = MAVA, —0‘ |I= 2 M/.s ?
— o — S =
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

=
8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P M ; ﬂ/'n = o'sk?
Uy, = 2.0m/s Upiy = —2.0m/s 1R = A 4, V‘ ] - 2 M/s ?
a———t - s— - -
(a) Before collision _!.—A'P L B ‘. \ P -— M B VB, MB - 0‘ -S K? -
my 050kg  my 0.30 kg , 8 VBI - - 2”/5 L
-
-— M
(b} Collision - :1 1‘1__ B » . VAz - - 0. V{ L
D e R A
V,gz = 7 % ¢
Uy Ugy, = 2.0m/s
(c) After collision —!. " L ® y 'S




Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

=
8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P M ; ﬂ/'n = o'sk?
Uy, = 2.0m/s Upiy = —2.0m/s 1R = A 4, V‘ ] - 2 M/s ?
w———t o - -
(a) Before collision _!.T"P h B ’. \ P — M B VBI MB - 0‘ -S K? -
my; = 050kg my = 030kg /8 VBI - —ZH/S L
-
— M
(b) Collision - :1 - B » || VAz - - 0. V{ L
st W R A
V,gz = 7 % ¢
Uy Uy 2.0m/s
(c) After collision —1. 4 " L 3 ® y 'S




Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare?

Uy, = 2.0m/s

(@) Before collision -

= MAVA/

§ ') {
Upg, = —2.0m/s

my = 0.50kg my =

(b) Collision £

_P;n': Mz Ve

(c) After collision _{

\!/Asu

Ma= O'S.k?
-
Var= 2% 7

113




.y

Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

velocity compare? "P -—M ; £V'n= O-S'I(?
a = 1MAYVA4, \/M'-'ZM/s?

Uy, = 2.0m/s Upiy = —2.0m/s
R — - - _
(a) Before collision _‘!—A'P !:—B‘ X P — M B VB, MB - 0‘ -S K? A
my; = 050kg my = 030kg /8 VBI -— 2/“'/5 VA
-
. - .
(b) Collision i ‘i gl_, B \d " vn’r - = 0‘ V{ L
- A
\/,3z =7 ~z L
Uy Ugy, = 2.0m/s
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Two gliders with different masses move toward each other on a frictionless air track (Fig.
8.13b0),

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

8.13al0). After they collide (Fig.

velocity compare?

Uy, = 2.0mys Upiy = —2.0m/s
——e e
(a) Before collision _!—A'P - B » X
my; = 050kg my = 030kg
b) Collision - - - _
(b) A : B = X
V49, Ugy, = 2.0m/s
(c) After collision LR A - = B * \

2
P

= MAVA/

-
= Mg Ve

glider B has a final velocity of 42.0m/s (Fig.

P

ﬁV’n_ OS'I(?
Var= 2’"/5
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Mn_OS'k?

".-'E'lDC]I.tV compare ?
= P — -
Uy, = 2.0m/s Upiy = —2.0m/s P" = MA VA / V‘ ] - 2 M/

a———t - s— - -
(a) Before collision _!.—A'P '!:". B ". \ P - M B VB, MB - 0‘ -S K?

my = 050kg my = 030kg /8 VBI - 2 ﬂ/s

-— M
(b) Collision - r l‘ll_. 3 » . VA';, e 0. V{ L
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(c) After collision LR - = * "
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Mn_OS'k?

".-'E'IDC]I.tV compare 7
- o— -
Uy, = 2.0mys Upiy = —2.0m/s P" - MAVA, V‘, - 2 M/
——e e - S
(a) Before collision _!.—A'P L y B - ) -— V / MB - 0‘3K
_ P.=MgVe G A

my; = 050kg my = 030kg VBI ey _ZH/S

(b) Collision - 1‘5 » . VA'L
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Two gliders with different masses move toward each other on a frictionless air track (Fig.

8.13al0). After they collide (Fig. 8.13bI), glider B has a final velocity of 4-2.0m/s (Fig.

8.13cH). What is the final velocity of glider A? How do the changes in momentum and in

- Mn_OS'k?

velocity compare? V a
Vgl = 2.0 m/s Upie = —2.0mys P" - MA 4 / V‘ I - 2 M/

—e R - =3
(a) Before collision _!.—A'P !:". B "'_. X P -— M B VBI MB - 0‘ -S K?

my = 050kg my = 030kg /8 VBI -— —ZH/S

| - M
(b) Collision - @ ] X VAt - - 0' ‘{’{ ¢
= X - A

tga, = 2.0 m/s

S A= -2.Y% ¢ aVa=(2-(z2 3
- A -
> aVg= 4% AVa +4Vg = 2«'?42\ 7_@_(9__
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot 4, with mass 20 kg,
initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12
kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction that
makes an angle @ = 30" with its initial direction (Figure 8.14b0). What is the final velocity
of robot B?
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot 4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction that

makes an angle o = 30" with its inifial direction (Figure 8.14bE). What is the final velocity

of robot B? anzakﬂ, VA' = 2% Z\
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,
initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12
kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction that

makes an angle o = 30" with its inijial direction (Figure 8.14bE). What is the ﬁ%al velocity

ot robot B fMa = 20ksy, Var= 2% [, Mp = I?K?, Al

0
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,
initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12
kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction that
makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the final velocity
r.:imb:::t B? NA = ZOkﬂ,A\/Al - ZM/S Z\/MB = I'ZK? / %5.;: -
V,.:"Q’% ) cosec +gsimet)

0
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,
initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12
kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction that
makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the final velocity

A A - A,

0
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12
kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction that
makes an angle a = 30" with its inifial direction (Figu’:l'\li‘ 8.14b0), What is the final velocity
r.:imbc:tB? NA = ZOkﬂ, \/Al = 2% A /MB - I'ZK? / 5?
-\ A * - A A .
VA-:(_ "5 (T cose 4--3$wo()/ Vg, = Ve (Tecos s - 9IS n 8)
KNS

S
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

cirDbGtB? NA=20k9/ VA' - ZM/S Z\/MB':'- I?K / 'b.l:ﬁ_

/,
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

::il‘ﬂb:::tB? NA=20kﬂ/ VA' - ZM/S Z\/MB':'- l?K / b'l:"e_

L) cosx v gsimat), Vg, = Voo (Teos 8 - 5580
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14bE). What is the

::imb:::tB? NA = deﬂ, \/A1 - ZM/g Z\,MB = |2K
A A -

al velocity

= -3 -
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14bE). What is the

::imb:::tB? NA = deﬂ, \/A1 - ZM/g Z\,MB = |2K
A A -
VM_:Q’%)(L COSX ?Swo() By = Va2

S S~
P, = a2+F Pea = 2 T

al velocity
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the z-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot A moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14bE). What is the

::imb:::tB? NA = deﬂ, \/A1 - ZM/g Z\,MB = |2K
A A -
VM_:Q’%)(L COSX ?Swo() By = Va2

S S~
P, = a2+F Pea = 2 T

al velocity
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle a = 30" with its inifial direction [F1gu1e 5.14b0), What is the 4

r.::fmbc:tB'? NA_ ZOkﬂ, \/Al = ZM/ MB - I'ZK /
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle a = 30" with its inifial direction [F1gu1e 5.14b0), What is the 4

r.::fmbc:tB'? NA_ ZOkﬂ, \/Al = ZM/ MB - I-ZK /
"QM/)CLCO.SCX 4--3Swo() sz ng(tw!ﬁ a.fuu}@)
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

t:‘h_i';l'DbGtB? NA=20k9/ VA' - ZM/S Z\/MB':'- I-ZK / b'l:"e_
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

t:‘h_i';l'DbGtB? NA=20k9/ VA' - ZM/S Z\/MB':'- I-ZK / b'l:"e_

/,
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

t:‘h_i';l'DbGtB? NA=20k9/ VA' - ZM/S Z\/MB'_"- I-ZK / b'l:"e_
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

t:‘h_i';l'DbGtB? NA=20k9/ VA' - ZM/S Z\/MB'_"- I-ZK / b'l:"e_
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Figure 8.14al0 shows two battling robots on a frictionless surface. Robot A4, with mass 20 kg,

initially moves at 2.0m/s parallel to the x-axis. It collides with robot B, which has mass 12

kg and is initially at rest. After the collision, robot 4 moves at 1.0m/s in a direction tha

makes an angle o = 30" with its inifial direction (Figure 8.14b8). What is the #nal velocity

t:‘h_i';l'DbGtB? NA=20k9/ VA' - ZM/S Z\/MB'_"- I-ZK / b'l:"e_
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