
A Brief History of Time (intro- Chapter 4) by Steven Hawking (taken from faculty notes, my 

research and elsewhere) complied by Brian Ransom  

 

1) Forward  

 

• A Brief History of Time has sold over 3 million copies and has been translated in over 40 

languages, perhaps because it addresses those most salient of human qualities such as: 

Where did we come from? And why is the universe the way it is?  

• Hawking mentions "dualities," where it may not be possible to express a unified theory in 

a single fundamental formulation, in his new edition, perhaps worth discussing.  

• Also a discussion of background radiation from COBE (the Cosmic Background Explorer 

Satellite) which may signify the fingerprints of creation.  

•  

Q - A good question, of course, why are we reading this book?  

 

2) Background (see handout)  

 

3) Chapter 1, Our Picture of the Universe  

• The anecdote about "But its turtles all the way down" is worth reading aloud (Hawking 

notes, what do we really know about the universe, its beginning, before its beginning and 

time? All good questions).  

• Models of the universe: Aristotle's model: that the earth was a sphere, but that  

the heavens revolved around the earth (figl.l). Copernicus' model: that the sun 1 was stationary at 

the center and that the earth and planets revolved around it. Galileo's discovery, that there were 

moons orbiting around Jupiter proving that not everything had to orbit the earth (Kepler later 

modified this theory to make orbits elliptical). Newton's discovery, that mathematics could 

analyze celestial and terrestrial motion by his law of universal gravitation. He wondered why the 

stars wouldn't fall together? (pg.5)  

• Hawking notes that before the twentieth century, despite compelling evidence, no one 

suggested that the universe was expanding or contracting, perhaps because of people's 

belief in universal truths.  

• St. Augustine suggested that man and perhaps the universe is progressing (pg. 9). He 

accepted the date of 5,000 BCE for the creation of the universe according to the book of 

Genesis.  

 

Q - Was St. Augustine correct? Why or Why not?  

 

• Immanuel Kant (pg. 8), in his work Critique of Pure Reason (published in 1781), asserted 

his thesis, that if the universe did not have a beginning, there would be an infinite time 

before any event (which he considered absurd), and his antithesis, that if the universe had 

a beginning, there would be an infinite time before it, so why should the universe begin at 

any particular time?  

• Hawking notes that both ideas are based on the assumption that time continues back 

forever.  

 

Q - Do you think time has a beginning or end?  



• In 1929 Edwin Hubble observed that stars are moving away from us (you can discuss the 

“the red shift” here) and that the universe is expanding!  

• Discussion arose about the theory of the “Big Bang.” 

• Hawking quote on pg. 9, “An expanding universe does not preclude a creator, but it does 

place limits on when he might have carried out his job!” 

• Hawking ends his introduction with a discussion of scientific theory and the creation of a 

unified theory (one which ties all of our partial theories together). 

• “A theory is a good theory if it satisfies two requirements. It must accurately describe a 

large class of observation on the basis of a model that contains only a few arbitrary 

elements, and it must make definite predictions about the results of these 

observations.”(Hawking, pg. 10) He notes, a good theory is always provisional.  

• Today, scientists are faced with discrepancies between the macro and micro theories of 

our universe. We are searching for a unifying theory where the observed laws coincide.  

 

Q - What are the discrepancies of the theories of relativity and quantum mechanics?  

 

• Finally, Hawking notes that the apparently obscure scientific discoveries of both 

relativity and quantum mechanics have given us nuclear energy and the micro electronic 

revolution.  

 

Q - (Hawking's question) Will our scientific discoveries destroy us all, and if they don't,  

Will a complete unified theory make much difference?  

 

(Chapter 4) The uncertainty principle  

 

1) Begins with a discussion of Marquis de La places deterministic view of the universe (19th C.). 

He assumed that there were laws that could predict everything that happened in the universe as 

well as human behavior. 

  

Q- Do you think human behavior is predictable?  

 

• In 1900, Max Plank suggested that light and similar waves of energy could not be emitted 

arbitrarily, but only in packets which he called quanta.  

• Later, in 1926, Werner Heisenberg formulated his famous uncertainty principle. In order 

to observe a subatomic particle, one must measure its position and velocity, yet by 

measuring, one of the two results alter the predictability of the other (this is typically 

done with light). “In other words, the more accurately you try to measure the position of 

the particle, the less accurately you can measure its speed and vise-versa” (Hawking pg. 

57).  

• (I'm getting in deep here) ∆x . ∆t ≥ ђ/2 or the product of the uncertainty in any two non 

commuting operators is always greater than or equal to ђ/2. 

• It’s tempting to say our equipment isn't good enough to measure beyond Plank's constant 

ђ/2 , but the quantum laws of uncertainty tell us that below this level, the universe is 

absolutely unpredictable!  

• Is it possible that in the void of nothingness, where unpredictable possibilities of particles 

and antiparticles briefly come into existence (or anti-existence), the universe began?  



• Much talk of mysticism in the world of quantum physics has been generated by 

discussions of what lies beneath the so called limits of predictability.  

 

Q - What does this tell us about the nature of the universe?  

 

• The students should be careful not to assume that everything in the universe is a crap 

shoot (remember Einstein's quote on pg. 58? “God does not play dice.”), but we know 

where the crap shoot starts.  

 

 

 

Some good e-information can be found at the following sites:  

 

A good synopsis: www.generationterrorists.com  

Hawking’s webpage:www.hawking.org.uk 

Great PBS sight with quotation, explanations and a teachers guide with activities: 

www.pbs.org/wnet/hawking/html/home.html 

The entire book!  

http://newton.physics.metv.edu.tr/~fizikt/html/hawking/A_Brief_History_in_Time.html 

 

 


