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ASTR101 
Unit 7 Assessment 

Answer Key 
 

1. In the 1930s, George Lemaitre suggested that the universe had a finite age and that 
the early universe was hot and dense.  The suggestion was based on expanding space 
and the General Theory of Relativity.  This idea was taken up in the late 1940s by 
George Gamow, who developed it in more detail, making two significant predictions 
based on the model.  Both were later confirmed observationally, most significantly his 
prediction of the cosmic background radiation which was discovered in 1964.  It is now 
the central component of our understanding of the universe. 
 
2. The model says nothing about time, t = 0.  The temperature and density of the 
universe during the first tiny fraction of a second of its existence are too extreme to be 
described by our current physical theories, and therefore they are not part of the big 
bang theory. 
 
3. George Lamaitre was the first to suggest a model of the universe that had a finite age 
and began as a hot dense state that, due to expansion, evolved over time to our present 
universe.  This model later became the big bang theory. 
 
4. The early universe was almost entirely composed to hydrogen and helium and the 
present universe was filled with electromagnetic radiation (the cosmic background 
radiation) at a temperature of a few degrees above absolute zero.  Both predictions 
have now been verified. 
 
5. The most significant evidence is the existence of the cosmic background radiation. 
Additional evidence is the observational fact that the early universe was almost entirely 
hydrogen and helium and that the relative abundances of the light elements are those 
predicted by the big bang.  Although the evidence in favor of the big bang is very strong, 
it does not prove that the model is correct.  It is possible that another theory could also 
account for the evidence.  In general, fundamental theories in science cannot be proven 
to be true.  However, the evidence in favor of a theory can become so overwhelming 
that it is unreasonable to doubt it.  The heliocentric model of the solar system is a case 
in point. 
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