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Tensional Work and Tensional Energy

The total tensional workWφ done by the tensions acting on a particle
is given by

Wφ =
r∫

ro

Ta ·dr +
r∫

ro

Tb ·dr + · · ·+
r∫

ro

Tn ·dr

Grouping yields

Wφ =
r∫

ro

(Ta +Tb + · · ·+Tn) ·dr

As Ta+Tb+ · · ·+Tn = 0 by the second principle of the new dynam-
ics, it follows that

Wφ = 0

Therefore, the total tensional work done by the tensions acting on a
particle is equal to zero.

Now, the total tensional workWφ

ab done by the interacting dynamic
tensionsTDa andTDb acting on particle A and particle B respectively,
is given by

Wφ

ab =
ra∫

rao

TDa ·dra +
rb∫

rbo

TDb ·drb
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or else

Wφ

ab =
ra∫

rao

(a◦a−a◦b) ·dra +
rb∫

rbo

(a◦b−a◦a) ·drb

resulting in

Wφ

ab = −∆
(
− 1/2(v◦a−v◦b)
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)

wherev◦a is the inertial velocity of particle A, andv◦b is the inertial
velocity of particle B.

If we call the tensional energy of the dynamic tension dynamic ten-
sional energy, then the expression between brackets represents the dy-
namic tensional energyED

φ

ab of the system particle A - particle B.

Now, the total tensional workWφ

ab done by the interacting kinetic
tensionsTKa andTKb acting on particle A and particle B respectively,
is given by

Wφ

ab =
ra∫

rao

TKa ·dra +
rb∫

rbo

TKb ·drb

or else

Wφ

ab =
ra∫

rao

(ab−aa) ·dra +
rb∫

rbo

(aa−ab) ·drb

resulting in

Wφ

ab = −∆
(

+ 1/2(va−vb)2
)

whereva is the real velocity of particle A, andvb is the real velocity of
particle B.

If we call the tensional energy of the kinetic tension kinetic tensional
energy, then the expression between brackets represents the kinetic ten-
sional energyEK

φ

ab of the system particle A - particle B.
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