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The transfer of momentum is frequently observed in physical performance e.g.. 
in the track start a track athlete lhrusts an arm forward to start quickly down the track. 
a pulling lineman pulls the arm horizontal to the ground to turn the body in the direction 
of the run, a discus' thrower throws the off arm backward to transfer momentum to the 
discus, a long jumper throws the arms upward at takeoff to transfer momentum to his 
body,a high jumper throwsarms upward when leaving the ground to transfer momentum 
upward to go over the bar, a gymnast throws both legs upward in performing a kip up 
on the horizontal bars, and at center jump in basketball, the jumper thrusts both arms 
upward to transfer momentum to the whole body. Greater force may be obtained by 
integrating the momentum that was initiated by one body part and transferring it to 
another. Most books in biomechanics address the principle of transferring momentum 
from the part to the whole, yet little research could be found in the literature addressing 
how grcat this effect might be. 

The purpose of this study was to compare the effect of transferring momentum 
from the part to the whole in the vertical jump and the standing long jump. 

More specifically it was the purpose of this study to: 
1. Determine the percentof the vertical jump and the standing long jump attributed 

to leg production and to the transfer of momentum. 
2. The relationship between performance in the vertical jump and the standing 

long jump. 
3. Compare leg production in the vertical jump with leg production in the standing 

long jump. 
4. Compare transfer of momentum in the vertical jump with transfer of momentum 

in the standing long jump. 
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Table 1 \\. 

A Comparison of the Vertical Jump and The Standing Loag Jump 

MEAN SD SE f 

VJ. (m) 0.57 f0.08 39.01 .62 
B J. (m) 2.48 M.22 M.04 

L.P. (V J.) (m) 0.47 f0.06 M.01 .68 
L.P. (L.J.) (m) 1.99 f0.19 M.03 

T.M. (VJ.) (m) 0.09 M.04 M.01 .25 
T.M. (L.J. ) (m) 0.48 M.12 M.02 

V.J. - vertical jump; LJ. - long jump; L.P. - leg production; 
T.M. - transfer of momentum 

When comparing leg production in the vertical jump with leg production in the 
standing long jump it may be seen in Table 1 that the mean vertical jump without the use 
of the arms was .478 m with a standard deviation of + .0660 m and a standard error of 
+ .012 m. Leg production in the standing long jump produced a mean of 1.999 m with 
a standard deviation of + .I99 m and a standard error of + .0358. The coefficient of 
carelation between leg production in the vertical jump and leg production in the 
standing long jump was .68. A definite positive relationship exists between leg 
production in the vertical jump and leg production in the standing long jump. 

When determining transfer of momentum affecting the vertical and standing 
broad jump, the distance jumped without the use of the arms (leg production) was 
subtracted from the distance gained with the use of the arms (leg production plus transfer 
of momentum). The difference gives the benefit derived from transfer of momentum of 
the arms to the whole body. As may be seen in Table 1, transfer of momentum in the 
vertical jump accounted for a mean of .0932 m in the vertical jump with a standard 
deviation of k.0493 m and a standard error of + .0089 m. In the standing long jump a 
transfer ofmomentum meanof .4841 m was obtained with astandard deviation of + ,123 
m and a standard error of & .022 m. The relationship between transfer of momentum in 
the vertical jump and transfer of momentum in the standing broad jump was .25, a low 
but positive relationship. This relationship is lower than the leg production relationship 
between jumps probably due to the timing and coordination involved in the transfer of 
momentum and change of center of gravity in the body in the vertical jump as maximum 
height occurs. 



Table 2 shows information that compares leg production and transfer of momen- 
tum production in the vertical jump and the standing long jump. Leg production in the 
vertical jump accounts for 84 percent of the vertical jump while transfer of momentum 
accounts for 16 percent of the jump while in the standing long jump, transfer of 
momentum accounts for 19 percent of the jump and leg production accounts for 81 
percent of the jump. Transfer of momentum in the standing long jump was found to be 
significantly greater m.01) than transferring momentum in the vertical jump. 

TABLE 2 
A Comparison of Leg Production and Transfer of Momentum in the 

Vertical Jump and the Standing Long Jump 
C 

ldmmmn I! 
Mean Percent Mean Percent 
(inches) ofMax. (inches) of Max 

Leg Production 0.47 84 1.99 81 
Transfer of Momentum 0.48 16 0.48 19 .O 1 

The reason that transfer of momentum accounts for a greater percent of total 
production in the standing long jump than in the vertical jump may be because there is 
a m s f e r  of momentum forward as the arms are thrust forward while the feet are still in 
contact with the ground and as the arms are thrust backward while airborne just before 
landing. Therefore, the principle of transferring momentum from the part to the whole 
plays a more active role in the standing long jump than in the vertical jump. 

CONCLUSIONS 
Based on the results of this study it may be concluded that: 

1. Leg production in the vertical jump and standing long jump accounts for a little 
over 80 percent of the jump. 

2. Transfer of momentum in the vertical jump and standing long jump accounts 
for a little less than 20 percent of the jump. 

3. There is a marked relationship between performance in the vertical jump and 
performance in the standing long jump. 

4. There is a greater transfer of momentum in the standing long jump than in the 
vertical jump. 




