Momentum and Collisions Name:

Collisions in Two-Dimensions

The Law of Momentum Conservation (2-Dimensions):

During a collision in an isolated system, momentum is conserved. The total
momentum of all objects in the isolated system before the collision is equal to the total
momentum of all objects after the collision. If the colliding objects are moving in 2-
dimensions, then the momentum vectors must be resolved into horizontal and
vertical components. In such instances, both the total horizontal momentum and total
vertical momentum are conserved.

Technical

Stuff Y pix = Y Pfx Y piy = X Pfy

1. A fullback (90 kg) and a defensive back (70 kg) collide in mid-air. The momenta of the two players
are shown below. Use principles of vector addition and momentum conservation to determine the
total momentum of the system before and after the collision.

Total Momentum Before Collision:
Fullback
p=400kgmis
i Total Momentum After Collision:
Defensroe
Back +
_—
p =300 kamis
Determine the post-collision speed and direction of the two players if the collision is completely
inelastic.
2. Ima Rilla Saari becomes careless in the GBS p=1200 kg mss3, East
parking lot. As she cuts across lanes on an Lisa ooy '

icy December morning, her car collides with
Lisa Honda's car. The before-collision
momenta of the two cars are shown below.
After collision the two cars travel together as

"a single object." Use principles of vector 7 I0%
resolution and momentum conservation to I ma A —1000 ka m#fs 30°
fill in the table below. p= 9 g
Before Collision After Collision
Px Py Px Py
Ima’s Car SKIP SKIP
Lisa's Car SKIP SKIP
Total

Determine the final speed and direction of the two 900-kg entangled cars.
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A top view of two inelastic collisions on a football field is shown below. Before- and after-collision
snapsots are shown. Determine the x- and y-components of the momenta of the football players
before and after the collision. Determine the total system momentum before and after collision; use
these values to determine velocities and directions of the players after the collision.

Before Collision

After Collision

1 @ 120kg 120kg
smfs | Smis kg Mg
B kg {32—* + (combined
Plx = kgem/s Ypx = kgem/s
p2x = kgem/s LPy = kgem/s
Ypx = kgem/s V' = m/s
ply = kgem/s = degrees
p2y = kgem/s
Lpy = kgem/s
This space provided for work:
Before Collision After Collision
kg 25 N
1 ' . H
Omfs ¥ {combined
Bkg (— velocity)

> Bmfs
Plx = kgem/s Ypx = kgem/s
p2x = kgem/s Zp'y = kgem/s
Y px = kgem/s v = m/s
Ply = kgem/s 0 = degrees
P2y = kgem/s
Lpy = kgem/s

This space provided for work:




A top view of two elastic collisions on a billiards table is shown below. Before- and after-collision
snapsots are shown. Assume identical mass billiard balls (0.25 kg). Determine the x- and y-
components of the momenta of the billiard balls before and after the collision. Determine the total
system momentum before and after collision; use these values to determine velocities and directions
of the billiard balls after the collision.

Before Collision After Collision
H on's
T{o—
2
Om's
Plx = kgecm/s Ypx = kgecm/s
p2x = kgecm/s LPpy = kgecem/s
Y px = kgecm/s vy = cm/s
Ply = kgecm/s v = cm/s
P2y = kgecm/s 0= degrees
Lpy = kgecm/s
This space provided for work:
Before Collision After Collision
68 o= o
G— 2
1 §2 ®
Om's
Plx = kgecm/s Ypx = kgecm/s
p2x = kgecm/s Lpy = kgecm/s
Y px = kgecm/s vy = cm/s
Ply = kgecm/s v = cm/s
P2y = kgecm/s 0= degrees
Ypy = kgecm/s

This space provided for work:
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