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Objectives
1. Momentum
2. Impulse



Conservation of Momentum
(m1v1final – m1v1initial) = 
(m2v2final – m2v2initial)

m1= mass of bat
v1 = velocity of bat
m2= mass of ball
v2 = velocity ball

Above ignores:
1. “Trampoline effect” of bat
2. Stiffness and mass of batter





Internal forces and momentum 
transfer for throwing a ball

• Force from legs transferred to trunk
• Further muscular force increases

momentum and is transferred to upper 
arm
– Mainly as an increase velocity because

mass is smaller
• Sequential transfer of momentum 

continues with mass decreasing and 
velocity increasing 

• Finally momentum is transferred to 
thrown ball





Impulse Ft = m(vf – vi)

The product of force and 
the time it is applied
F = ma

• Substitute (vf – vi) / t for a:
F= m (vf – vi) / t

• Multiply both sides by 
time:
Ft = m (vf – vi)

Fig 12.12





Impulse and Momentum
Ft = mvf - mvi

• Any change in momentum is equal to the impulse that 
produces it

• Force applied in direction of motion will increase momentum
• Force applied opposite to direction of motion will decrease 

momentum; for example, how hard will UKE hit the ground?









UKEMI
(“Break Fall”)

including

ZEMPO KAITEN
(“Forward Rolling”) 

http://www.youtube.com/watch?v=PHXsc57jYHc�
http://www.youtube.com/watch?v=7hNzmfZe8W4�
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