SACRED HEART COLLEGE SENIOR

YEAR 10 SCIENCE- ASTRONOMY WORKSHEET

1. Name some of the common units of distance used in astronomy and explain each one.
Suggest a reason why they are used.
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2. Betelgeuse is 650l.y. away.

How many parcecs is this?
&, SO

=3y = 1494 pc
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3. Bellatrix is 75pc away, how many light years is this?

A8 x 36 = 7244 5 l.(a.

4, Contrast the terms absolute magnitude and apparent magnitude

P(\oso(u«‘-—u ’\Aﬂ’\v;\kAaLc_ S A MeasUve o-@ uHmz_.
amnounnt OQ \\:L‘l—— D-ﬁduu_g’ ‘pz\) o sto L
we s (Opc "Q‘\/‘va\ E&\v’*\“\ﬂ ‘

AthDoWA/\\" AAC VAN M{. o A MLA.SU\VC— 0«@ Lol
\0./\3(,\«\'- A ghaj dppcav4 e e O.\ﬂsc/\/\/&/ =1 5“""‘4‘\

Describing Stars

Astronomers can analyse the light from a star to determine its colour or spectral type. These colours range
from blue through white and yellow to red. The colour of a star corresponds to its temperature. Blue stars
are the hottest of the stars with temperatures of around 20 500°C, whlte stars are around 9500°C, and red

stars are the coolest with temperatures less than 3000°C.

Stars can therefore be classified according to their colour. Their colour is often determined by the surface

temperature of the star.
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5. Draw the graph of the results of examining colour and the temperature of the star.
(Place the Colour Index on the X axis and the surface temperature on the Y axis) -

6. Stars can be classified into characteristic typés depending on their position on the H-R diagram see
page 220). Stars outside the main sequence and near the top of the diagram are extremely large
(supergiants); those at the bottom of the diagram are white dwarfs and are very small. Within the
main sequence there is an increase in mass from the lower right moving up to the top left.

(a) State the surface temperatures of a blue star and a red star.
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(b) State the surface temperature of our own Sun.
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(c) State the temperature range.of supergiants.
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Life and Death of stars

Stars were formed as a cloud of gas collapsed under its own gravity, releasing energy in the form of

radiation. In its early life a star is bright but relatively cool (about 30002C); as it collapses it becomes hotter,
igniting the nuclear fusion process. The nuclear reactions between the hydrogen atoms cause the release

of energy and the production of heavier elements such as helium. When the hydrogen in the core of

the

star starts to run out, the core begins to collapse and is surrounded by a burning shell. The star has become
a red giant. When our Sun reaches this stage, about 5 billion years from now, it will likely engulf Mercury,

Venus and Earth. A star with little mass will then throw off its outer layer creating a planetary nebula
of its atmosphere and the core will form a white dwarf. ‘

7. Inthe space below, draw the possible life cycles of a star.
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8. What is the formula for calculating density and what are the units?

maes (ic |
: macs (egy 1 :
AMéti—\ = '\Io\dvv*f—d(m)%‘ PUNELS @Cfa&wstﬂ) > \4-1\"/‘«/\3)

o

9. Calculate the density of the following, showing all working out.’

a) The moon, mass = 7.3 x 10%%kgs, volume = 2.2 x 101°m?3
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b) A red giant, mass= 3.6 x 103%kg, volume = 1.2 x 10%®m?3
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10. State the meaning of:
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Our expanding Universe

Scientific evidence that the Universe is expanding away from the site of the Big bang comes from the light
emitted from stars. :

The normal light spectrum from stars shows the colours of the rainbow (ie Red, orange, yellow, green,
blue, indigo and violet).

Normal Light Spectrum

Violet Indigo Blue ~ Green Yellow Oréhge Red

The spectrum also shows black lines formed when certain colours are absorbed in the atmosphere of the
stars. Hence the light that reaches us on earth does not have those light colours and consequently we see

black lines.

In the same way that sound waves are compressed (or squashed) by an object coming towards you, light
waves from stars coming towards us are also compressed. In other words a star coming towards us has its

light wavelengths squashed or shortened

As the train approaches, the sound waves
reaching you are bunched up. The frequency
is higher and you hear a higher pitch.

As the irain speeds away, the sound waves
reaching you are more spread out. The
frequency is lower and you hear a lower pitch.

500 nm © 600 nm
‘Wavelengths of different colours .
This shows itself in an effect called the red shift discovered by Christian Doppler.

]
400 nmn-
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Example of a Red Shift

Normal Spectrum

N\

Shifted%(trum
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Violet Indigo Blue - “ Yellow Orange Red

11. Explain, in your own words and diagrams, the Doppler effect

Diagram of the Doppler Effect j § Soun e < courcla doa sl
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12. A small number of galaxies, :including the Andromeda galaxy, are moving towards the Earth. If you
were able to analyse the spectrum of light emitted by a star in this galaxy would you expect it to be
red shifted or blue shifted? Explain your answer.
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13. Name 3 shapes of galaxies. ;
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14. Name the galaxy we live in, describe its shape, suggest how many stars it contains and how wide it

is.
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Topic: Theories of the origin of the Universe

15. Complete the following table to summarise the two main theones of the origin Universe.
(page 316 of your text book)

Theory Who Briefly explain the State the evidence Explain the evidence supporting the
suggested the theory supporting the theory | theory
theory and
when? 4
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16. Identify any similarities between the steady state theory and the Big Bang theory.
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17. Identify the main differences between the steady state theory and the Big Bang theory.
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18. How old is the universe estirr;]ated to be?
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19. Scientists define the observable universe as anything within 13.7 billion light-years of Earth.
Analyse why it is impossible for us to observe anything further away than this. .
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