3. Mind Map: Understanding Torque

1. The rotational equivalent of force. It causes angular
acceleration
2. Torque measures the rotational force's effectiveness
The Concept = in causing angular acceleration. A larger torque leads
to a greater tendency for rotation
3. Can be calculated with respect to any reference point,
regardless of a physical connection to the force

Torque is a cross product: t=rxF
Magnitude of torque = Ir| IFl sin ¢

/- Mathematical Expression * r (Position vector) is the distance from the fixed point

T to the point of force application.
Orque * F (Force vector) is the applied force.

\ How to determine the direction of torque using RHR
"‘ 1. Align the vectors tail-to-tail. Point your right-hand
\ Direction of Torque vector === fingers in the direction of r (the position vector)
, 2. Sweep them towards F
'\ 3. Your thumb points in the direction of torque

FL=Fsin¢
t=rFL

E\ . Perpendicular Component (F.L)

i

~ Torque (Alternate ways) =

rL=rsin¢
t=rl F

\—
Moment Arm (r.L) Approach
ez
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Choosing a Rotation Axis: You have
the jfreedom to choose the axis of
notation. Smant choices can simplify
caleulations (e.g., choosing an axi
where a fowce acts eliminates the

Worde-Frengy [heornem Analogy: Just
as force b nelated to linean
accelenation, toque i nelated to
how the wonk-enengy theorem has a

angular kinetic enengy
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T2 Faet

T=rFsind T=Frsingd

1. Perpendicular Force Component Way

FL=F siv ¢
T=r FL

2.. Moment Arm way

rL=rsmvo
T=rl1F
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