
Scale / evidenceScale / evidence

HierarchyHierarchy
Solar System: Sun / planets / moons; Milky Way:Solar System: Sun / planets / moons; Milky Way:

galaxygalaxy
Gravity / weightGravity / weight

Mass unchanged; W = mg differs with local gMass unchanged; W = mg differs with local g

ModelsModels
Geocentric → heliocentric; Venus phases / JupiterGeocentric → heliocentric; Venus phases / Jupiter

moonsmoons
Scientific changeScientific change

Telescopes / repeated evidence improve explanatoryTelescopes / repeated evidence improve explanatory
modelsmodels

OrbitsOrbits

DirectionsDirections
Gravity radially inward; velocity tangential;Gravity radially inward; velocity tangential;

direction changesdirection changes
PathsPaths

Planets / moons / satellites; comets oftenPlanets / moons / satellites; comets often
elongated ellipseselongated ellipses

Speed / radiusSpeed / radius
Same central body: smaller stable circular radiusSame central body: smaller stable circular radius

→ faster→ faster
Free fallFree fall

Gravity remains; sideways motion keeps missingGravity remains; sideways motion keeps missing
surfacesurface

Orbital speedOrbital speed
v = 2πr/T; r from centre; convert period unitsv = 2πr/T; r from centre; convert period units

StarsStars

FormationFormation
Nebula → gravity / heating → fusion beginsNebula → gravity / heating → fusion begins

Main sequenceMain sequence
Outward pressure balances inward gravityOutward pressure balances inward gravity

Sun-like pathSun-like path
Red giant → outer layers lost → white dwarfRed giant → outer layers lost → white dwarf
coolscools
Massive pathMassive path
Red supergiant → supernova → neutron star /Red supergiant → supernova → neutron star /
black holeblack hole
Mass / lifespanMass / lifespan
More massive → faster fuel use / shorter mainMore massive → faster fuel use / shorter main
sequencesequence
DistinguishDistinguish
White dwarf not a normal hydrogen-burningWhite dwarf not a normal hydrogen-burning
main-sequence starmain-sequence star

Universe / observingUniverse / observing

DopplerDoppler
Away → longer λ / lower f; towards → shorter λAway → longer λ / lower f; towards → shorter λ
/ higher f/ higher f
Red-shiftRed-shift
Greater distance generally → more shift;Greater distance generally → more shift;
expansion evidenceexpansion evidence
Competing modelsCompeting models
Big Bang: hot dense beginning; Steady State:Big Bang: hot dense beginning; Steady State:
matter creationmatter creation
CMBCMB
Cooled early-Universe radiation favours BigCooled early-Universe radiation favours Big
Bang; models refinedBang; models refined
InstrumentsInstruments
Optical / radio / space reveal complementaryOptical / radio / space reveal complementary
processesprocesses
Choose telescopeChoose telescope
Ground accessible; space avoids atmosphere;Ground accessible; space avoids atmosphere;
wavelength / costwavelength / cost
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1. Scale / evidence → Orbits: Gravity governs weight and orbital acceleration.1. Scale / evidence → Orbits: Gravity governs weight and orbital acceleration.
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2. Universe / observing → Stars: Radiation observations reveal both stellar processes and cosmic history.2. Universe / observing → Stars: Radiation observations reveal both stellar processes and cosmic history.

SP7SP7
AstronomyAstronomy
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