SPH4U Momentum & Energy

Collisions in 2D - Warm-Up & Learning

Name: Date:

Collision Applet: 1qi21XT

Two balls undergo an elastic collision. The initial conditions of the two balls is given in the diagram as is
the final state of ball 1 (m; = 0.5kg). Calculate the final state (velocity, direction and momentum) of
the ball 2 (m; = 1.5kg). Check your work with the applet.

BEFORE:

AFTER:

Method 1:

1. Write the horizontal and vertical components of the momentum to find the final state of ball 2.

Method 2:

1. Use the matrix method to solve for the final state of ball 2.
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Before the collision:

Speed (m/s)
lv=200

Momentum (kg mis)
o G r) |pl=17%

Momentum (kg mis)
| pl=100

=] Sim Speed . Time =0.00 s

Restart Back F'Iay Step

Ball Mass (kg Position {(m} Velocity (mis) Momentum (kg mJs)
x ¥ W Wy Px Py
o [ os00 |[ os2s |[ otes || zo000 |[ oooo | 1000 0.000
@ [ 1500 || zer7 ][ o821 |[ 1000 |[ 0s00 | 1800 -os00
After the collision:
Speed (mis)
| v |=02358
Speed (m/s)
| w|=288

Momentum (kg mJs)
lpl=0286

Momentum (kg mJs)
lpl=133

Sim Spesd__ Time = 0.69 s

Restart Back F*Iayr Step

Ball Mass (kg Pasiticn {m}) Velocity (m/s) Momentum (kg m/s}
X ¥ Wi Wy Px Py
@ [ oo |[ 1357 |[ 0o01e |[ 2es2 |[ 0835 | 248 0467

e | 1.500 || 2214 || 0.187 || 0.498 || 0.288 | 0.746 0.433




