technical proof technical proof

TP 3.2
Ball speeds and distances after stun-shot impact

from:
“The Illustrated Principles of Pool and Billiards”
http://billiards.colostate.edu
by David G. Alciatore, PhD, PE ("Dr. Dave")

originally posted: 7/10/03 last revision: 7/30/08

For a rolling cue ball shot, see TP A.16.
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From conservation of momentum (see TP 3.1),

v := 100 incoming speed, scaled to 100
V(@) := v-cos(¢) post-impact object ball speed
Vo (0) = v-sin(P) post-impact cue ball speed

¢ = 0-deg, 1-deg.. 90-deg
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V(20-deg) = 93.969 v (45-deg) = 70.711 Vo (70-deg) = 34.202

v(20-deg) = 34.202 v (45-deg) = 70.711 v(70-deg) = 93.969



From TP 4.1, the final ball speeds (after rolling develops) are 5/7 of the initial sliding speeds. Also,
with constant rolling resistance, the travel distance is proportional to the square of the speed (as in
TP 4.1), so the approximate relative distances traveled by each ball, compared to the distance the
stunned cue ball would travel without collision (dmax), is:
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do(kp) = (7\/0(@)) dc(@) = (7 Vc(@)} dmax = dc(90deg)
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At a 45-degree cut angle, the post-impact speeds are equal and about 70% of the initial cue
ball speed (see the graph on the previous page). For the same cut angle, the post-impact
ball-travel distances are also equal and 50% of the distance the stunned cue ball would
travel if there were no collision (see the graph above).



From TP 3.3, the cut angle and ball-hit fraction are related by:

f(¢) =1 - sin(¢)

so the graph above can also be expressed in terms of ball-hit fraction:
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A 45-degree cut angle is between a 1/4-ball and 1/3-ball hit:
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£(45-deg) = 29.289 %

= 33.333%
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