Astrophysics and cosmology - 2022 A2 Physics 9702
1. Nov/2022/Paper_41/No.9

(a) State what is meant by the luminosity of a slar.
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(b) Astarin the constellation Canis Major is a distance of 8.14 x 10'®m from the Earth and has a
luminosity of 9.86 x 1027 W. The surface temperature of the star is 9830K.

(I) Calculate the radiant flux intensity of the radiation from the star observed from the Earth.
Give a 5!1\1 with your answer,
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radiant flux intensity =

(i) Determine the radius of the star.



(e) Explain how tha surface temperature of a distant star may he determined from the wavelength
spectrum of the light from the star.
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Nov/2022/Paper_42/No.9(b)

(b) The same part of the emission spectrum from hydrogen as in (a), observed in light from stars
in a distant galaxy, is shown in Fig. 9.3. The numbers indicate the wavelengths in nm.
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Fig. 9.3
The spectrum shows the same pattern as Fig. 9.1 but with different wavelengths.

(i) State the name of the phenomenon that gives rise to the change in the wavelengths.
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(iii) Use one of the lines in Fig. 9.1, an

speed of the distant galaxy relative to the observer. y
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3. June/2022/Paper_41/No.10
(a) State Wien's displacement law.
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(b) Fig. 10.1 shows the wav distibutions of electromagnetic radiation e

itted by two stars
Aand B.
A
rate of
emission
Paas N étal:A e
I
II star B C
7 ~ N B 1
7 ~ - ]
{ s
JT 17
1' s
[
0 4 . 1
0 0.5 1. 1.5 2.0
- wavelength/pm

@Qm

The surface temperat known to be 5800 K.

() Determine the perature of star B.
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(i) Star B appears less bright than star A when viewed from the Earth.

Use Fig. 10.1 to suggest, with a reason, how else the physical appearance of star B
compares with that of star A.
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(c) The lines in Fig. 10.1 have been corrected for redshift.
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() State what is meant by redshift. s s
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(ii) Explain how cosmologists are able to determine& light from a distant star has
undergone redshift.
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4. June/2022/Paper_42/No.9
(a) (i) State Hubble's law. V =Mook Ve d ruea H, = tewnstawni,
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(ii) Explain how cosmologists use observations of emission spectra from stars in distant
galaxies to determine that the Universe is expanding.
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(b) Explain how Hubble's law and the idea of the expanding U
of the origin of the Universe.
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5. March/2022/Paper_42/No.12
(a) State what is meant by luminosity of a star.
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(b) The lumir:?sity of the Sun is 3.63 ~ 107"W. The distance between the Carth and the Sun is
151 % 10" m.

Calculate the radiant flux intensity F of the Sun at the Earth. Give a unil with your answer.
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(¢) Use data from (b) to calculate the mass that is converted | gt very second in the
Sun.
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surface ol the Sun is 5770K.

(d) The radius of the Sun s 6.96 x
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