
July 14, Week 7

Torque 14th July 2014

Today: Chapter 7, Torque

Homework #7 due Monday, July 21 at 5:00pm
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In which of the following cases would the torque have the maximum
value?

(a)
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(d) They each
cause no torque

(e) They each cause equal torque



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

Line of Action

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

d

Line of Action

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

d

Line of Action

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

d

Line of Action

τ = rF sinφ

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

d

Line of Action

τ = rF sinφ = (r sinφ)F

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

−→
r

φ

d

φ

Line of Action

τ = rF sinφ = (r sinφ)F

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

r

φ

d

φ

Line of Action

τ = rF sinφ = (r sinφ)F

b



Perpendicular Distance

Torque 14th July 2014

The calculation of torque can be simplified in some cases by the
use of the perpendicular distance.

Perpendicular Distance, d - The distance from the axis of rotation to
the force’s line of action that is perpendicular to the line of action.

bO

−→

F

r

φ

d

φ

Line of Action

τ = rF sinφ = (r sinφ)F

τ = dF



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

−→

F

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

−→

F

r

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

−→

F

r

d

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

−→

F

r

d

b



Perpendicular Distance II

Torque 14th July 2014

The perpendicular distance is particularly useful in finding the
torque exerted by vertical forces.

bO

−→

F

r

d = x

b



Perpendicular Distance II

Torque 14th July 2014
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torque exerted by vertical forces.

bO

−→

F

r

d = x

For vertical forces:

τ = xF
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A 300-N uniform bar is leaning against a wall as shown. What is the
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O

Uniform ⇒ center of
gravity at the center
⇒ τg = (2m)(300N)

300N2m
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An object in equilibrium is not accelerating and not rotating.

Not accelerating ⇒

∑−→

F = 0

So
∑

Fx = 0 and
∑

Fy = 0

Not rotating ⇒

∑
τ = 0

Note: The sum of the torques about any point must be zero.
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