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b) A pebble thrown upwards will reach a

‘certain height-then fall-back to earth. A

pebble catapulted uppeééz atepeeds over

around 11200 metras p econd will never

fall back to earth; "such a speed is greater

than the escape.yelucity, required to

escape The earth's gravity. The analogy is

useful for the future of the universe. All

the galaxy clusterz in the univerze are

moving away from each other, but are they
- movi fast enough for =sach to escape the

gravitational attractlen of all the othars?

The answer @epends on the d ity of the

Universe, which determines giifpescape

velocity, and on the value of a guantity

analogous to the escape velocity; Hubble's

constant, H. We can form an eguation to B
relate density and H, and define the

critical density; if the density of the ok Avelmi ol
universe is less than or egual to critical;

the unlverse expands forever. 1f the ﬂ-u ,',";,r
denzity of the unlversze is greater than x =

critical, 1t will eventually collapse. 1Y
Unfortunately values for density and Fhestit - . l?’_'l
Hubble's constant are uncertain, and we ﬂ,q, '7?{}

don't know whether the universe will expand
forever or one day collapse.
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