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Quasars
Quasars (short for quasi-stellar radio sources) have the 
largest observed red shifts in the universe. A quasar is 
a super-compacted region in the centre of a massive 
galaxy formed around a super-massive black hole. 
These objects were formed approximately 12 billion 
years ago, soon after the Big Bang, and are some of the 
most distant objects observable in the universe. They are 

also some of the most powerful, luminous and highest-
energy objects, emitting more energy than the entire 
Milky Way galaxy. The highest observed z-parameter 
for these objects is just over 7, measured using radio-
frequency radiation, as quasars are extremely energetic 
radio sources.

l 13  Explain why quasars have very large red-shift z-parameters. (AO1)  1 mark 

Detection of exoplanets
Exoplanets are planets outside of our own solar system. 
They are difficult to detect directly, as they do not emit 
their own radiation via nuclear fusion, as is the case 
with stars. Observation of these objects can be carried 
out by analysing the Doppler shift in the radiation 
emitted by the exoplanet’s star, as they orbit about a 
common centre of gravity (called the radial velocity 

method). This technique is limited to the more massive, 
gas-giant-type planets, such as Jupiter. The other way 
to detect them is via the tiny drop in intensity of the 
light from the star as the planet transits (or goes in front 
of) the luminous surface of the star (called the transit 
method). A typical light curve for a star with a transiting 
exoplanet is shown in Figure 9.
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Figure 9

l 14 Explain why only stars with planets that orbit in the line of sight of Earth are likely  
to have observed exoplanets discovered by the transit method. (AO1)  1 mark 
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Exam-style questions

l 1 a Draw the ray diagram for a Cassegrain reflecting telescope. Your diagram should 
show the path of two rays, initially parallel to the principal axis of the telescope, 
through to the telescope eyepiece.  2 marks 

	  b A telescope similar to the Cassegrain design, produced in 1663, also used a parabolic 
primary mirror.

 i Parabolic mirrors reduce the effect of spherical aberration in a telescope. 
Draw a ray diagram illustrating how spherical aberration is produced by a concave 
mirror.  1 mark 

 ii The telescope produced in 1663 had a primary mirror with a diameter of 0.14 m. 
Use the Rayleigh criterion to calculate the minimum angular separation of two 
objects, emitting light with a wavelength of 620 nm, that could just be resolved 
by the telescope.  2 marks 
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