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P I X L Distance increases further £ The Sun, 8 Mercury, Venus, Due to the Sun’s gravity, planets A planet’s velocity changes
Partners in excellence away from the Sun. 4“5; planets, moons, Earth, Mars, accelerate toward_s the. Sunand = . speed remains constant.
@ | dwarf planets, | Jupiter, Saturn, so changes direction.
/ S | asteroids and Uranus, /
Milky Way our galaxy.
y ey ot gataxy ? comets Neptune. Planets further away from the . If the Moving objects go in a straight line
Sun, gravity pull is weaker. So = direction unless a force acts on it.
. speed of planet is slower. S changes,
Planet A large body orbiting the Sun 2| velocity will | An object in orbit, the gravitational
Moon A natural satellite orbiting a planet c | change. (As force is at right angles to the
- Planets close to the g velocity is a direction of movement, so force
Dwarf A body large enough to have its own Sun, gravity pull is vector). changes direction not speed.
planet gravity which caused a spherical shape strong. Planets
Solar Any object orbiting the Sun due to move quickly.
system gravity S Velocity is both speed and direction..
=
j illi o) Velocit
Galaxy Collection of billions of stars £ o :;y An object travelling in a circle at a
Universe Collection of galaxies D13 s f_; changes constant speed, is accelerating . (It is
o ’ constantly changing direction so
= changing velocity).
Geocentric Earth at centre, Greeks used visual observations D ©
Aristotle everything with naked eye. Saw Sun, moon, ‘g Force Resultant force
o . o . » .

(ancient orbits Earth in stars move across the sky in the U “T; acting acts upon an
Greek) circles same direction. A RONO *g towards | object movingin
. . L ‘' | the centre a circular

Heliocentric Sun at centre, Galilei (1610) used a telescope to » ° = . .
. . . . o | ofacircle. motion.
Copernicus everything discover 4 moons going around o
(1473 - orbits Sun in Jupiter. Supported Copernicus’s \
1543) circles heliocentric idea. escape velocily s _ _
Too fast = disappears into Space.
Everything .
e orbite Sun in Newer technology has refined Each Kg has a 3 ang Correct speed = steady orbit
o : our information and view. gravitational around Earth
elliptical orbits pull of 9.8N olge :
orbital velocity Too slow = falls to Earth.
The Earth is larger than the moon, so an object weighs = ] _ Gravit : . v ch "
more on Earth than the moon. §_ < Gravity Earth’s £ ravity causes orc? of gravity changes the
= © | exerted = moons to orbit moon’s direction not its speed.
22 9| aroundan . gf\l‘c' ;( 2| planets, planets
s . . . ) . ’ H
< Depends on the mass of the | The larger the mass, the stronger g 21 object. & & | toorbit the Sun, :::J:efzr;:: tS(l)Jvr\]/asrirsatvP:tey’Szlr? gitds
£ C body creating the field the gravitational force. L stars to orbit S
g = \ e galaxy centres. so changes direction.
c
& 2L ) b= Force acting
< 7 Dezer;dsdon the c.hsta;:ce fr;;m CIoseLto the' boFIy, t?f stronger | ypon an object — Newton (N). 2| Moon Circular orbit.
= the body creating the fie the gravitational force. = | dueto gravity % Planets Mostly circular orbit.
\ 2| Comets Highly elliptical orbit.
Stable If the orbital speed Faster moving objects in a stable @ How much matter Kilograms (Kg) o — Geostati tellit eul bit
orbits changes, the radius | orbit have a smaller radius than a S an object has g 8- ° Artificial eostationary satellite - circuiar orbit.
will change. slower moving object. O| satellites Polar satellite - elliptical orbit.
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P I X L Frequency of When a wave source More evidence Steady | Universe has always existed and is expanding. Evidence supporting ®s
Partners in excellence sound wave moves relative to an supports The Blg State New matter continuously created as expansion
Y, decreases, ] ©observer, the frequency Ba‘mg theory so it theory occurs. Steady State Red.shift
<MWW\/V\NV\ wavelength and wavelength is the current theory. ed-shitt.
increases changes. accepted model Big The whole Universe and all matter started out
igi ang as s tiny point of energy. Universe expande i -shi
for the origin of B ] int of Uni ded Big Bang Red-shift
The observed increase in wavelength of light the Universe. theory from this point and is still expanding. theory. and CMBR.
SRE :c; from most distance galaxies. Light moves
towards the red end of the spectrum. CMBR
Hubble | He studied light from distant galaxies; found as Orlgm of
(1929) frequency decreases, wavelength increases. Redshift Universe Cosmic Microwave Background
radiation
-I | - Light from star in our galaxy.
-" “- Light from star in nearby galaxy. EDEXCEL Huge amounts of radiation relea;ed at
Big Bang. As universe expands,
m |l | Light from star in distant galaxy. TOPIC 7 ASTRONOMY (PHYSICS ONLY). wavelength of radiation has increased.
X ~— - - Detected now as microwave radiation.
Provides evidence for Galaxies are moving away
expansion. from us in all directions. Life cycle of stars
Greater the red-shift, the Light from distant galaxies is =
furtheraway a galaxyis '~ red-shifted, so galaxy is (@) Particles pulled together by own gravity. Cloud
so the faster it is moving. moving away from us. % Nebula A clozgsﬁg;;czlgzgen contracts becoming denser. Hydrogen becomes
5 9 hotter as it spirals inwards, starts to glow.
Reflecting telescope. Refracting tel . o
g P craciing elescope 5 Protostar The large ball of gas More mass is attracted, clouds gravitational pull gets
. . - contracts to form a star stronger and temperature rises. A star is ‘born’. Outward pressure
ol Uses liaht to For clearer images use a higher o from hot gases
T 2 g quality of objective lens and () Main . Temperature and pressure become high enough 8ases
S 8| help to see . th ture (i o] Stable period of star . . . balances compression
8 2| 4i . increase the aperture (increase Q sequence forcing Hydrogen nuclei to fuse to form Helium. d ;
C 3 distant objects the diameter of objective lens (@] ue to gravity.
3 clearly. to all I! hti () h "
o allow more light in). Stars the same size as our Sun. Stars larger than our Sun.
on | e moshare eecs ot of o et used st |
Earth i h; olllgution mlakges it harI::j to. Red has been fuse, Core is not hot enough to Red super una{ergo m?re Expand and contract more times, as
gntp : . giant outer layers withstand gravity and it collapses. giant fusion making | balance between gravity and thermal
see dim objects. expand, star swells heavier expansion shifts.
In Avoids atmosphere, so better elements.
space images obtained. White Star pulled inwards Nuclear fuel runs out, fusion Gigantic
< dwarf by gravity and stops, dense very hot core which explosion due to Outer layers of dust and gas flung into
= Allows us to ‘see’ | Telescopes using all collapses cools to become a black dwarf. Supernova | vay fusion | SP3Ce- Large gravitational forces
._:D § parts of the parts of EMS have reactions collapse the core into a tiny space.
£ 2 Universe not been developed
3 ey . Neutron . .
emitting light. (1940s). - — 8. 8 e Very dense star | Matter pulled back in due to gravity.
A Whit
Modern telescopes often / w o s -
X-ray telescopes connected to computers Nebula Huge Stars.
detect high for sharper, clearer images. =
tempera'Fure Bigger telescopes provide Black | Gravity pulls Gravitational puI.I o)
events le: better resolution, and — | See fainter objects, ele remains in. strong not even light
exploding stars. gathers more light. further in space. escapes.
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The Sun, 8

planets, moons,

Mercury, Venus,
Earth, Mars,

Due to the Sun’s gravity, planets
accelerate towards the Sun and
so changes direction.

A planet’s velocity changes
but speed remains constant.

dwarf planets, Jupiter, Saturn,
/ asteroids and Uranus, /
Milky Way our galaxy.
comets Neptune. Planets further away from the If the Moving objects go in a straight line
Sun, gravity pull is weaker. So direction unless a force acts on it.
. speed of planet is slower. changes,
A large body orbiting the Sun velocity will | An object in orbit, the gravitational
A natural satellite orbiting a planet change. (As force is at right angles to the
- Planets close to the velocity is a direction of movement, so force
A body large enough to have its own Sun, gravity pull is vector). changes direction not speed.
gravity which caused a spherical shape strong. Planets
Any object orbiting the Sun due to move quickly.
gravity Velocity is both speed and direction..
i illi Velocit
Collection of billions of stars cons tan:;y An object travelling in a circle at a
Collection of galaxies D13 B changes. constant speed, is accelerating . (It is
constantly changing direction so
changing velocity).
Earth at centre, Greeks used visual observations D
everything with naked eye. Saw Sun, moon, Force Resultant force
orbits Earth in stars move across the sky in the IF acting acts upon an
circles same direction. A RONQO towards object moving in
L the centre a circular
Sun at centre, Galilei (1610) used a telescope to » N of a circle motion
everything discover 4 moons going around ’ '
orbits Sun in Jupiter. Supported Copernicus’s \
circles heliocentric idea. escape velocity = _ _
Too fast = disappears into Space.
Everything .
orbite Sun in Newer technology has refined Each Kg has a 3 ang Correct speed = steady orbit
livtical orbi our information and view. gravitational around Earth.
e lpt’ca orpits pu” Of 9.8N. J 0
orbital velocity Too slow = falls to Earth.
The Earth is larger than the moon, so an object weighs - -
more on Earth than the moon. Gravity Earth’s Gravity causes Force of gravity changes the
exerted moons to orbit moon’s direction not its speed.
around an 9 gﬁ/; planets, planets ]
Depends on the mass of the | The larger the mass, the stronger object. ' & to orbit the Sun, | Due 'Ico tl;e fun > iratvrllty,splanetds
body creating the field the gravitational force. stars to orbit accelerate towarcs the Sun an
\ galaxy centres. so changes direction.
. Force acting
Dezer;dsdon the dlsta:c;frlzm CIoseLto the body, tllwf stronger upon an object —| Newton (N). Moon Circular orbit.
the body creating the fie the gravitational force. :
due to gravity Planets Mostly circular orbit.
\ Comets Highly elliptical orbit.
If the orbital speed Faster moving objects in a stable How much matter Kilograms (Kg) G . Il el bi
changes, the radius | orbit have a smaller radius than a an object has ograms {%g)- Artificial eostationary satellite - circular orbit.
will change. slower moving object. satellites Polar satellite - elliptical orbit.
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P I X L Frequency of When a wave source More evidence Universe has always existed and is expanding. ®s

B sound wave moves relative to an supports The Big New matter continuously created as expansion
/ decreases, ] ©observer, the frequency Bang theory so it ocCurs. Steady State edoahit
<JWWW\/\/\M/\ wavelength and wavelength is the current theory,. ed-shift.
increases. changes. accepted model The whole Universe and all matter started out
for the origin of as s tiny point of energy. Universe expanded Big Bang Red-shift
from this point and is still expanding. theory. and CMBR.

the Universe.

The observed increase in wavelength of light
from most distance galaxies. Light moves
towards the red end of the spectrum.

Origin of
Redshift Universe Cosmic Microwave Background
radiation

He studied light from distant galaxies; found as
frequency decreases, wavelength increases.

| - Light from star in our galaxy.
EDEXCEL Huge amounts of radiation released at

-" ]’- Light from star in nearby galaxy.
& Big Bang. As universe expands,
“ ||- Light from star in distant galaxy. TOPIC 7 ASTRONOMY (PHYS'CS ON LY). wavelength of radiation has increased.

Detected now as microwave radiation.

AN
Provides evidence for Galaxies are moving away
expansion. from us in all directions. Life cycle of stars
Greater the red-shift, the Light from distant galaxies is —
furtheraway a galaxyis '~ red-shifted, so galaxy is (@) Particles pulled together by own gravity. Cloud
so the faster it is moving ; o A cloud of hydrogen ;
: moving away from us. = as and dust contracts becoming denser. Hydrogen becomes
5 9 hotter as it spirals inwards, starts to glow.
Reflecting telescope. Refracting telescope. oQ . P
g P g P 5 The large ball of gas More mass is attracted, clouds gravitational pull gets
- i i is ¢ ’ Outward pressure
' For clearer images use a higher 8- contracts to form a star stronger and temperature rises. A star is ‘born’. Y
Uses light to uality of objective lens and i from hot gases
L .
help to see . q y ) : I_g Stable period of star Tem!oerature and preSSt'Jre become high enc?ugh balances compression
. . increase the aperture (increase o forcing Hydrogen nuclei to fuse to form Helium. ;
distant objects . . due to gravity.
the diameter of objective lens (@]
clearly. to all light in) () h "
0 allow more light in). Stars the same size as our Sun. Stars larger than our Sun.
Earth’s ajcmosphe're reflects and Most of Hydrogen Fuel used faster,
apsorbs |'8h'f coming fr9m Space. has been fuse, Core is not hot enough to undergo more | Expand and contract more times, as
Light DOHUtIOﬁ malfes it hard to outer layers withstand gravity and it collapses. fusion making | balance between gravity and thermal
see dim objects. expand, star swells heavier expansion shifts.
Avoids atmosphere, so better elements.
images obtained. Star pulled inwards Nuclear fuel runs out, fusion Gigantic '
< by gravity and stops, dense very hot core which explosion due to Outer layers of dust and gas flung into
Allows us to ‘see’ | Telescopes using all collapses cools to become a black dwarf. run away fusion Spﬁce. Li;ge grav.ltitlonta'\l forces
parts of the parts of EMS have reactions coflapse the core Into a tiny space.
Universe not been developed Verv d . Matt lled back in due t it
emitting light. (1940s). . — S8 o ery dense star atter pulled back in due to gravity.
Average White
Modern telescopes often / sr Red Gint iy Dt
X-ray telescopes connected to computers Nebula Huge Stars.
detect high for sharper, clearer images. =
. . . Gravitational pull so
tempera'.cu.re Bigger telescopes provide Black | Gravity pulls N A P licht
events le: better resolution, and —__| See fainter objects, ele remains in. strong not even lig
exploding stars. gathers more light. further in space. escapes.

better hope — brighter future




P I X L Distance increases further £ Mercury, Venus, Due to the Sun’s gravity, planets A planet’s velocity changes
Partners in excellence away from the Sun. 2 Earth, Mars, accelerate toward§ theSunand = speed remains constant.
& Jupiter, Saturn, so changes direction.
/ % Uranus, /
Milky Way our galaxy. »n
Neptune. Planets further away from the o Moving objects go in a straight line
. . o+
Sun, gravity pull is weaker. So S unless a force acts on it.
speed of planet is slower. O
Planet &z An object in orbit, the gravitational
Moon 0 force is at right angles to the
Planets close to the g direction of movement, so force
Dwarf Sun, gravity pull is changes direction not speed.
planet strong. Planets
Solar move quickly.
system = Velocity is both speed and direction..
=
o
Galaxy £ An object travelling in a circle at a
Universe DI B < constant speed, is accelerating . (It is
o constantly changing direction so
= changing velocity).
Geocentric Greeks used visual observations D ©
Aristotle with naked eye. Saw Sun, moon, ‘g Resultant force
(ancient stars move across the sky in the OF ”T; acts upon an
Greek) same direction. A RO *g object moving in
. . o = a circular
Heliocentric Galilei (1610) used a telescope to » e .
. . . ] motion.
Copernicus discover 4 moons going around o
(1473 - Jupiter. Supported Copernicus’s \
1543) heliocentric idea. escape velociy ‘ _
Too fast = disappears into Space.
Modern Newer technology has refined Each_Kg ‘has a : and Correct speed = steady orbit
our information and view. gravitational . around Earth.
pull of 9.8N.
orbital velocity Too slow = falls to Earth.
The Earth is larger than the moon, so an object weighs = =~ -
more on Earth than the moon I ’ = Force of gravity changes the
: o = Earth’s > te Aiemti .
= O W © moon’s direction not its speed.
o gfs = oo
- z2 "5 9.8N/kg. o Due to the Sun’s gravity, planets
2 The larger the mass, the stronger G 2 accelerate towards the Sun and
. . Y
=< the gravitational force. \ B so changes direction.
5
- =
o <
£ Closer to the body, the stronger X L Newton (N). ” Circular orbit.
© the gravitational force. = 5
© = Mostly circular orbit.
\ § Highly elliptical orbit.
Stable Faster moving objects in a stable § Kilograms (Kg) 5 G - I el bi
tabe orbit have a smaller radius than a £ ograms (Kg). 5 eostationary satellite - circular orbit.
slower moving object. © Polar satellite - elliptical orbit.
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P I X L Frequency of When a wave source More evidence Steady Evidence supporting
Parters in excellence sound wave moves relative to an supports The Big State
decreases, ] ©observer, the frequency Bang theory so it theory Steady State _
<JWWW\/\[\N\/\/ wavelength and wavelength is the current theory,. Red-shift.
increases. changes. accepted model Big
for the origin of Bang Big Bang Red-shift
the Universe. theory theory. and CMBR.
Red-
shift
o o CMBR
Hubble Origin of
(1929) Redshift Universe

AN

Provides evidence for
expansion.

Light from star in our galaxy.

Huge amounts of radiation released at
Big Bang. As universe expands,
wavelength of radiation has increased.
Detected now as microwave radiation.

EDEXCEL
TOPIC 7 ASTRONOMY (PHYSICS ONLY).

Light from star in nearby galaxy.

Light from star in distant galaxy.

Galaxies are moving away
from us in all directions.

Life cycle of stars

/
Greater the red-shift, the

Light from distant galaxies is

. -
further away agalaxyis |~  red-shifted, so galaxy is 8 Particles pulled together by own gravity. Cloud
so the faster it is moving. moving away from us. = Nebula contracts becoming denser. Hydrogen becomes
5 hotter as it spirals inwards, starts to glow.
Reflecting telescope. Refracting telescope. o : P
g P g P 5 Protostar More mass is attracted, clouds gravitational pull gets
For clearer images use a higher -+ stronger and temperature rises. A star is ‘born’. Outward pressure
_ o . . o ) - from hot gases
E § ' quality of objective Ie.ns and (_6' Main Temperature and pressure become high enough 1 p1ances compression
8 2 increase the aperture (increase Q sequence forcing Hydrogen nuclei to fuse to form Helium. due to gravity
o ° the diameter of objective lens 8 -
to allow more light in). Stars the same size as our Sun. Stars larger than our Sun.
Earth’s atmosphere reflects and
On absorbs light coming from space. Red Core is not hot enough to Red super Expand and contract more times, as
E Li i i . . . . i
arth ight poIIuthn malfes it hard to giant withstand gravity and it collapses. . balance between gravity and thermal
see dim objects. expansion shifts.
In Avoids atmosphere, so better
space images obtained. White Nuclear fuel runs out, fusion
AN dwarf stops, dense very hot core which Outer layers of dust and gas flung into
= Telescopes using all cools to become a black dwarf. Supernova spﬁce- L?;ge gravgtattlontél forces
(%]
S g parts of EMS have collapse the core into a tiny space.
£ 2 been developed Neutron
u . .
> (1940s). . - —> 8, . Matter pulled back in due to gravity.
White

Modern telescopes often / AV;,TF

connected to computers
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Planetary
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AN

detect high for sharper, clearer images.
tempera'Fure Bigger telescopes provide Black Gravitational puI.I o)
events le: better resolution, and —__| See fainter objects, ele strong not even light
exploding stars. gathers more light. further in space. escapes.
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