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Our Evolving Universe


Directed Reading Exercise

Just Six Numbers
Martin Rees

Answer all questions.  The percentage weight for each question is shown on the right.  Your answers should be careful and thorough, but reasonably concise: do not write more than one typed sheet of A4 (about 400 words) for any question, and most should require less than this.  Diagrams are welcome.

Use your own words.  
Copying directly from the book is illegal (plagiarism) and will be penalised.

1. In human evolutionary terms, why is it not surprising that the observable universe is approximately 10 billion light years in radius?
(5%)

2. If evidence for past or present microbial life were to be discovered on Mars, what implications would this have for the likelihood of the emergence of life elsewhere in the universe?
(10%)

3. Why would life be unlikely to emerge in a universe in which the gravitational force is much stronger relative to the electrostatic force than is the case in our own universe?



(10%)

4. Why can black holes be considered to be simpler systems than planets?
(5%)

5. Why could Earth-like planets not have formed around stars in the early universe?
(5%)

6. Briefly describe three pieces of evidence that support the hot big bang model for the origin of the universe, explaining in each case why they support this model (and not others).
(15%)

7. What is the main evidence for the idea that most of the mass of the universe consists of exotic “dark” matter rather than “normal” matter?
(15%)

8. Why is it likely that the density parameter (Ω) has a value close to one, and why is this in conflict with observations if the cosmological constant () is zero?
(10%)

9. Why is the detailed mapping of the cosmic microwave background radiation (CMBR) so crucial for our understanding of the emergence of massive structures (galaxies, clusters, superclusters) in the universe?
(10%)

10. What is the anthropic principle, and how does it relate to the main themes in this book?  (You may have to refer to sources other than the book itself.)
(15%)

