PHY111

Our Evolving Universe


Directed Reading Exercise

Life Everywhere
David Darling
Answer all questions.  Each question will be marked out of five.  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.
Briefly discuss the characteristics that might be used to define something as “living”.
2.
What properties of carbon make it a good basis for the chemistry of living organisms?  What other element(s) might serve the same purpose, and why is carbon generally regarded as superior?
3.
What is the fossil evidence for very early life on Earth (more than 3.5 billion years ago)?  What problems are encountered in finding and interpreting such evidence?
4.
Comment briefly on the various properties of water which make it exceptionally suitable as a basis for life.  Relate this to the concept of the “habitable zone” around a star.  In what ways have recent discoveries tended to reduce the usefulness of this concept? 
5.
Discuss the experiments carried by the Viking Mars landers, and the results that they obtained.  What is the relevance of the meteorite ALH84001 to this topic?
6.
Contrast the planetary systems discovered around other stars with our own solar system.  Does this mean that systems like our own are rare, and therefore that extraterrestrial life is very uncommon?
7.
What is meant by “convergence” in evolution?  Give some examples of convergent evolution on Earth.
8.
It is argued in the book that carbon-based extraterrestrial life would be likely to incorporate some chemical compounds and reaction pathways that are identical to those of terrestrial life – notably the citric acid cycle and the molecule chlorophyll.  Explain carefully, in your own words, the evidence for this idea.
9.
It is still conceivable that a future mission to Mars might find microbial life.  This life could be (i) clearly related to terrestrial life (e.g. using the same triplet code to translate DNA to proteins) or (ii) clearly independent of terrestrial life (e.g. not DNA-based at all).  Why would case (ii) be much more important to astrobiologists than case (i)?
10.
Discuss how one might detect the presence of life outside the solar system.
