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() Recall the Doppler principle for radial velocities
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Use the diagram on the right to explain the Doppler principle:
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(} Demonstrate an understanding that light from distant galaxies is shifted to longer wavelengths (redshift)\

Referring to the diagram, explain how red-shift occurs explain how light from 400 500 800
different galaxies at different distances from Earth are red-shifted by
different amounts: e bottomn spechren is bopieoh of a reedy ginr,
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Glse the equation: (A-Ag)/Ag=v/c _to determine the radial velocity of a galaxy

Calculate the radial velocity of the most distant Calculate the radial velocity of the second-most distant
galaxy in the diagram in section b). galaxy in the diagram in section b).
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d) Demonstrate an understanding that for galaxies in the Local Group blueshift is possible \

Explain what is meant by blueshift and how it could come about for a galaxy in the Local Group:_4 Stesst
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Blueshift does not occur for galaxies in distant Superclusters because:_oa o loger geode | Fre enporgive fore
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[e) Recall what quasars are
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ﬁLDescribe the discovery of quasars by astronomers \
(163

Quasars were discovered in 4331 _ by Cynl Hotkerdh | He used a <o telescope to analyse the spectrum of
R.ic Source 3C 273. He realised it was a very different object to any seen before because: 1 seceok bo
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g) Demonstrate an understanding of the relationship between distance i ——————— : \
and redshift of distant galaxies (Hubble’s Law) and use the formula: | '
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Measure the gradient of this graph to determine Hubble’s constant H. 2% | "
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h) Describe how astronomers use the value of the Hubble Constant to determine the age of the Universe

i) Demonstrate an understanding of the existence and significance of cosmic microwave background {CMB)\
radiation
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The relative even spread of CMB across the sky is significant because:_{ o sngmeded
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[[LDescribe how CMB radiation was discovered ( (<t e43

frro Penrin  and Rvet  WDbo—  were using a microwave telescope and noticed a constant
wiero~a*hackground noise wherever they pointed their telescope. After excluding any other explanation, they
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k) Describe recent observations of CMB radiation, including the Wilkinson Microwave Anisotropy Probe \
{(WMAP), and their significance to cosmologists

Recent observation of CMB radiations have discovered that: ¢he o f\c}(u@-‘ (S Ate fi} U-q-’/;;m M otd olrectiony,
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6 Demonstrate an understanding of the possible nature and significance of dark-ssctéer cremy \
Dark ma&er means: @ wabrou forn of Oy hopoftes ol Lo parreaie ik of Spece .
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m) Demonstrate an understanding of the significance of dark energy
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/n Demonstrate an understanding of the observational evidence for an expanding Universe \
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o) Demonstrate an understanding of the past evolution of the
Universe and the main arguments in favour of the Big Bang

p) demonstrate an awareness of the different evolutionary models

of the Universe (past and future) and why cosmologists are unable

to agree on a model.

On a separate piece of paper;
1 Write a description of each Stage of the past evolution of the

universe. toiwiaclics ‘camaro(%a of e Wivene
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> Discuss the main arguments in favour of the Big Bang and . Conmrane
explain how they support the Big Bang theory. “ 4.4 by s ;

3 Describe the Standard Model of Big Bang Cosmology and
compare it to some other models of the expansion of the
universe so far. “Puyicek Casomsloyy ook

SCALE OF THE UNIVERSE
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4, Explain what the Big Rip, Big Freeze and Big Crunch are and
describe WhICh one cosmologists think is most likely to happen
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