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Introduction

“Music is a hidden practice of the 
soul, which does not know that it is 
doing mathematics.”

-- Leibniz

Announcement

The PHY138 home page now contains 
a link: “Test 1”

Everything you wanted to know about 
the test but were afraid to ask.

Reminder from Class 1

For Physics, the “last minute cram” 
before the test will not work

Get a good night’s sleep the night 
before, or
Go “trick or treating”

You will do your best if you are:
Rested
Calm
Confident

A Loose End …

Impulse:

Fground on body Δt = Δp

Work:

Fleg on upper body Δs = ΔK

Longer Leg: Increases 
both Δt and Δs.

Last Time

Power
Basal Metabolism
Rotational Kinematics

A Review

Centre of Mass: xcm = 1/M Σ xi Δm
Torque: τ = r Ft

I = Σ mi ri
2

α = τnet/I    (a = Fnet/m)

Today

Torques continued
Gravitational torque
Rotation about a fixed axis
Equilibrium

Rotational Energy
ω is a vector
More about angular momentum
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Gravitational Torque

τ2 = - m2 g x2 sin(φ)
τ1 = - m1 g x1 sin(θ)

sin(φ) = sin(θ) 

τtot = - M g xcm sin(φ)

Atwood Machine

String: massless and does not stretch

M = 0

a = (m2 – m1)g/(m1 + m2),

m2 moves down

m2 > m1

M ≠ 0

I = c MR2 0 < c < 1

a = (m2 – m1)g/(m1 + m2 + cM), 
m2 moves down

Forces on the leg Force on Femoral Epiphysis

Forces on the leg Cane: Opposite Side
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Use of a Cane

1.3 W0.6 WCane 
Opposite 

Side

2.0 W1.3 WCane Same 
Side

2.4 W1.6 WNo Cane

Force of 
Socket on 
Epiphysis

Force of 
Abductor on 
Trochanter

Direction of Angular Velocity Vector


