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Q1. 
(a)     Brown dwarf stars are thought to have been formed in the same way as other 

stars. 
They are too small for nuclear fusion reactions to take place in them. 
Brown dwarf stars emit infrared radiation but are not hot enough to emit visible light. 

(i)      Describe how a star is formed. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Describe the process of nuclear fusion. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iii)     Scientists predicted that brown dwarf stars existed before the first one was 
discovered in 1995. 

Suggest one reason why scientists are now able to observe and identify 
brown dwarf stars. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(b)     In the 18th century some scientists suggested a theory about how the planets 
formed in the Solar System. The theory was that after the Sun formed, there were 
cool discs of matter rotating around the Sun. These cool discs of matter formed the 
planets. The scientists thought this must have happened around other stars too. 

(i)      Thinking about this theory, what would the scientists have predicted to have 
been formed in other parts of the Universe? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     Since the 1980s scientists studying young stars have shown the stars to be 
surrounded by cool discs of rotating matter. 
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What was the importance of these observations to the theory the scientists 
suggested in the 18th century? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(c)     The Earth contains elements heavier than iron. 

Why is the presence of elements heavier than iron in the Earth evidence that the 
Solar System was formed from material produced after a massive star exploded? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 7 marks) 

Q2. 
(a)     As part of its life cycle, a star changes from being a protostar to a main sequence 

star. 

Explain the difference between a protostar and a main sequence star. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     The early Universe contained only atoms of hydrogen. The Universe now contains 
atoms of over one hundred different elements. 

Explain how the different elements now contained in the Universe were formed. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 5 marks) 

Q3. 
Galaxies contain billions of stars. 
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(a)  Compare the formation and life cycles of stars with a similar mass to the Sun to 
stars with a much greater mass than the Sun. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 

The points on diagram below represent galaxies that are moving away from the Milky 
Way. 

 

Each arrow represents the velocity of the galaxy relative to the Milky Way. 

(b)  Light from all galaxies represented in diagram above is red-shifted. 

Describe what is meant by red-shift. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 
(2) 

(c)  Explain how above diagram provides evidence for the Big Bang theory. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(d)  Sometimes scientists have to change theories about the universe. 

Give the reason why. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 11 marks) 
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Mark schemes 

Q1. 
(a)     (i)      (enough) dust and gas (from space) is pulled together 

accept nebula for dust and gas 
accept hydrogen for gas 
accept gas on its own 
dust on its own is insufficient 
mention of air negates this mark 

1 

by: 
gravitational attraction 
or 
gravitational forces 
or 
gravitaty 

ignore any (correct) stages beyond this 
1 

(ii)     joining of two (atomic) nuclei (to form a larger one) 
do not accept atoms for nuclei 

1 

(iii)     more sensitive astronomical instruments / telescopes 
or 
infrared telescopes developed 

accept better technology 
more knowledge is insufficient 

1 

(b)     (i)      (other) planets / solar systems 
do not accept galaxy 
moons is insufficient 

1 

(ii)     provided evidence to support theory 
accept proves the theory 

1 

(c)     elements heavier than iron are formed only when a (massive) star explodes 
accept materials for elements 
accept supernova for star explodes 
accept stars can only fuse elements up to (and including) 
iron 

1 
[7] 

Q2. 
(a)     a protostar is at a lower temperature 

or 
a protostar does not emit radiation /energy 
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1 

as (nuclear) fusion reactions have not started 
accept heat or light for energy 

1 

(b)     by (nuclear) fusion 
accept nuclei fuse (together) 
nuclear fusion and fission negates this mark 

1 

of hydrogen to helium 
1 

elements heavier than iron are formed in a supernova 
accept a specific example e.g. heavier elements such as 
gold are formed in a supernova 
accept heavier elements (up to iron) formed in red giant/red 
super giant 
reference to burning (hydrogen) negates the first 2 marks 

1 
[5] 

Q3. 
(a)  Level 2: Scientifically relevant features are identified; the 

way(s) in which they are similar/different is made clear and 
(where appropriate) the magnitude of the similarity/difference 
is noted. 

4−6 

Level 1: Relevant features are identified and differences 
noted. 

1−3 

No relevant content 
0 

Indicative content 

all stars: 

•   form in a cloud of gas and dust (nebula) by gravity – mostly hydrogen 
•   forms a protostar 
•   fusion begins 
•   fusion of small nuclei into larger nuclei (hydrogen into helium) 
•   main sequence star – stable period where gravitational forces (inwards) 

balance forces (outwards) due to fusion processes 

comparisons: 

•   stars about the same size as the Sun expand to become a red giant, 
stars much bigger than the Sun expand to become a red super giant 

•   stars about the same size as the Sun contract (and temperature 
increases) to become a white dwarf, stars much bigger than the Sun 
explode in a supernova 

•   stars about the same size as the Sun (cool to) become a black dwarf, 
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stars much bigger than the Sun become either a neutron star or black 
hole 

(b)  the (observed) increase in wavelength (of light from galaxies) 
ignore light waves are stretched 

1 

as galaxies move away from us 
1 

(c)  the furthest galaxies are moving away (from the Milky Way) 
the fastest 

1 

(which suggests that) at some time all galaxies / matter 
started at the same point 

1 

(d)  there are new observations / evidence that does not fit into 
current theory / model 

allow specific examples of new observations / theories such 
as dark matter or dark energy 

1 
[11] 


