
WorkWork

Mechanical transferMechanical transfer
E = Fd along force direction; 20 N × 3 m = 60 JE = Fd along force direction; 20 N × 3 m = 60 J

No aligned movementNo aligned movement
No work by support at rest / perpendicular forceNo work by support at rest / perpendicular force

in circular motionin circular motion
Friction / methodFriction / method

Thermal transfer; measure aligned force andThermal transfer; measure aligned force and
displacementdisplacement

Energy accountingEnergy accounting

Stores / pathwaysStores / pathways
Eight stores; work, electrical, heating andEight stores; work, electrical, heating and

radiation transferradiation transfer
DissipationDissipation

Lifting / falling transfers; useful + unwanted =Lifting / falling transfers; useful + unwanted =
inputinput

GravitationalGravitational
ΔGPE = mgΔh; vertical height, not slope lengthΔGPE = mgΔh; vertical height, not slope length

KineticKinetic
Eₖ = ½mv²; v = √(2Eₖ/m); double v → fourfold EₖEₖ = ½mv²; v = √(2Eₖ/m); double v → fourfold Eₖ

Conservation exampleConservation example
Ignoring drag: mgΔh = ½mv²; constant-speed lift EIgnoring drag: mgΔh = ½mv²; constant-speed lift E

= mgΔh= mgΔh

PowerPower

RateRate
P = E/t; W = J/s; 600 J ÷ 3 s = 200 WP = E/t; W = J/s; 600 J ÷ 3 s = 200 W

RearrangeRearrange
E = Pt; t = E/P; convert kW and minutes firstE = Pt; t = E/P; convert kW and minutes first

PracticalPractical
Stairs / lift: mass, vertical rise, time;Stairs / lift: mass, vertical rise, time;
useful P = mgΔh/tuseful P = mgΔh/t
Input versus outputInput versus output
Useful lifting power can be lower than totalUseful lifting power can be lower than total
suppliedsupplied

EfficiencyEfficiency

RatioRatio
Useful energy / total energy; useful power /Useful energy / total energy; useful power /
input powerinput power
PercentagePercentage
Use fraction in calculation; output = 0.6 ×Use fraction in calculation; output = 0.6 ×
input at 60%input at 60%
ImproveImprove
Lubrication / insulation reduce unwantedLubrication / insulation reduce unwanted
transferstransfers
Task mattersTask matters
Kettle: water heating useful; lamp: lightKettle: water heating useful; lamp: light
usefuluseful
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1. Work → Energy accounting: Work done changes energy stores.1. Work → Energy accounting: Work done changes energy stores.

22

22

2. Power → Efficiency: Compare useful and input power for efficiency.2. Power → Efficiency: Compare useful and input power for efficiency.

SP8SP8
Energy — forces doingEnergy — forces doing

workwork
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