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A white dwarf is what stars like the Sun become after they have exhausted their

(/\)\N\_ & g’ J& \\ 3 ,\_\/\ “ L\, & ?’ \ & nuclear fuel Near the end of its nuclear burning stage, this type of star expels most of its
- € WA CorN o o \NOC w e\ o le USESS CK() o€ outer material, creating a planetary nebula.
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| Stefan—Boltzmann law L = 4nor’T*
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= L/( 6 ( Stefan—Boltzmann constant o =587 x 10°°Wm2K™*




12 (a) State what is meant by luminosity of a star.

(b) The luminosity of the Sun is 3.83 x 10%W, The distance between the Earth and the Sun is
1.51 x 101 m,

Calculate the radiant flux intensity F of the Sun at tha Earth. Give a unit with your answer,

— G
Y T L
M d by C\ S(%\S‘Bz-a“‘z’

-
F= \BL(O it . [2]

(c) Use data from (b) to calculate the mass that is converted into energy every second in the
Sun.
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(d} The radius of the Sun is 6.96 x 10°m.

show that the temperature T of the surface of the Sun is 5770K.
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(e) The wavelength A__. of light for which the maximum rate of emission occurs from the Sun is
5.00 x 10~ m,
The temperature of the surface of the star Sirius is 9940 K.

Use information from (d) to determine the wavelength of light for which the maximum rate of
emission occurs from Sirjus.
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12 (a) A star has a luminosity that is known to be 4.8 x 10°° W. A scientist observing this star finds
that the radiant flux intensity of light received on Earth from the star is 2.6 N\Wm™

(i) Name the term used fo descrlbe an astronomical object that has known luminosity.
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(if) Determine the distance of the star from Earth.
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(b) The Sun has a surface temperature of 5800 K. The wavelength A__ of light for which the
maximum rate of emission occurs from the Sun is 500 nm.

The scientist observing the star in (a) finds that the wavelength for which the maximum rate of
emission occurs from the star is 430 nm.

(i) Show that the surface temperature of the star in (a) is approximately 6700 K. Explam
your reasoning. e B gp{
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(ii) Use the information in (a) and (b)(i) to determine the radius of the star.
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1) A particular spectral line in the spectrum of a star is found to have wavelength of 600 80nm
compared to 600.00 nm as measured in the laboratory.

What is the velocity of the star? Is it moving towards us or away from the Earth?
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The H-alpha emission line in the hydrogen speclrl.u'nissﬁﬁﬂ nm when measured in the
laboratory. Star A is observed to have that line at 656.60 nm star B at 655.90nm and star C at
656.40 nm.

a) Which star is moving the fastest relative to Earth?
b) What is the direction of motion of each of the stars? A
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- &'S\_M(e 2) The wavelength of a spectral line in the spectrum of light from a distant galaxy was measured at
398.6 nm. The same line measured in the laboratory has a wavelength of 393.3 nm. Calculate
a) the speed of recession of the galaxy
Cwu cer % Aoy S '~ b) the distance to the galaxy. (pg347, Oxford Uni Press)
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The Quran also mentions:

“Have those who disbelieved not considered that the heavens and the earth were a joined
entity, then We separated them, and made from water every living thing? Then will they not
believe?” (Quran 21:30)
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