CLASS 11 PHYSICS — WORK, ENERGY & POWER A TopAll

H1 COLLISIONS IN ONE DIMENSION
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System Setup & The Standard Constraint A TopAll

Standard Assumption:
Target Mass is at Rest (vo; = 0)

ma2

Kinetic Track

Before Collision

1. Completely Inelastic 2. Elastic

Bodies stick together. Kinetic energy is lost. Bodies bounce. Kinetic energy is perfectly conserved.



Completely Inelastic Collisions (Zp = Constant )

Before:

Vii

After:

Momentum: m,vy; = (my + my) vy

Final Velocity: ve = [my / (my + my)] * vy;

A AK s positive in the loss equation: Kinetic Energy is lost to heat/deformation. A TOpA"



TopAll
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Elastic Collisions: The Core Framework A\ Topail
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Testable Scenarios: Special Elastic Cases

Equal Masses: m; = m,
The Billiard Ball Effect

HAﬂer!!
Kinetic Track

The first mass comes to rest and
pushes off the second mass with
its exact initial speed.

A TopAll

Massive Target: m, > m4
The Wall Bounce Effect

v f =0

U1 gor~ wi/1i

“After” mo
Kinetic

The heavier target is undisturbed
while the lighter mass perfectly
reverses its velocity.



Key Takeaways £ Topal

£ i)
v Momentum: ALWAYS conserved in all isolated collisions
(Ap; + Ap, = 0).

v/ Kinetic Energy: Conserved ONLY in perfectly elastic
collisions. Lost in inelastic collisions.

v/ 1D Standard Constraint: Standard formulas assume the
target mass is stationary (v,; = 0).

v/ Equal Mass Swap: In an elastic collision of equal masses,
the objects perfectly swap velocities.
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.
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