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Expansion of the Universe Pre-Lab

Hand in this pre-lab at the beginning of the Expansion of the Universe Lab.

Reading: The Essential Cosmic Perspective, Chapter 15, Section 15.2

or A Beginner’s Guide to the Universe, Sections 17.1 – 17.3.

The Universe is expanding.  The Hubble Law has the form v = H0 ( d, where the recession velocity, v, of a galaxy is proportional to its distance, d.  This formula probably looks unfamiliar, but in fact it is very similar to a very familiar formula.  This similarity leads to some profound conclusions about the Universe, and you’ll be investigating this connection in this week’s lab.

Long ago in a far away math class, you learned that “distance equals velocity times time.”  In equation form, d = v ( t.  If you drive 60 miles per hour (mph) for 3 hours, what distance have you traveled?  (It’s an easy question – but keep close track of units, showing mph as “miles/hour” as this gets more complicated soon.)

Rearrange the equation to solve for the time.

Let’s say you pull into Las Vegas at 70 mph coming from Los Angeles (280 miles away).  What is the simplest estimate of how long ago you left LA using just the information given here?  Show your work and keep track of the units.

What assumption did you make in your estimate of the time en route in the previous question?

Draw a plot that has “distance from Los Angeles” on the vertical axis and “time” on the horizontal axis.  Draw a straight line that begins in Los Angeles (think about where that is on the plot) through Las Vegas (280 miles) in 4 hours.  What is the slope of this line?  (Make sure you have the right units!)
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