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1. Indicate whether each of the followi €ts of numbers constitutes a mathematical
group. If your answer is no, explain why it is not a group. [2 each]

a) Rational numbers under addition % 43

b) Nonzero real numbers under multiplication'\2S
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¢) Rational powers of 10 under multiplication 10%,10",10** etc.... %&3

d) Rational powers of 10 under addition (A9
l0°~x ) mv\\d Q(‘QM\ U\) w\/\i(‘\l\ s ot ‘-Oft' BQ'(‘,L\Q 87’0\‘?‘

2. Explain why the trivial set of numbers: { 1, -1} is a group under multiplication but
not addition. [4]

Ce = wet o&%reui@ Me,\( gdd\t"l)v\ ‘onMSQ \‘\'(’\\\ O
s r\/\ S et M(\Mde& WWC% - Tx = &‘}ms

qu\d N vvw\\«AQ\nq’ow lnedunae et
(-0 is \| which o all (‘,Oufa‘\r\ed A the avbuf

3. a) How many elements are there in a 4 post snap group? i [2]
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4. Prove that the size of the set of natural numbers is the same as the size of the set of
:\h«;t;oe odd numbers. Be very clear. [3]
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5. Consider the dihedral (reflection/rotation) group for the regular hexagon where the
element shown is the identity element.
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Let “f” be defined as the operation “reflect over the horizontal symmetry line (for the
identity this would be line FC). Let “r” be defined as the operation rotate
counterclockwise by 60 degrees.

a) Draw the element represented by f e r? 2]

as: Rame the element below (use r’s and s) [2]
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6. Consider the rotation group of a regular nonagon (9 sided figure).

a. Explain why R,,,and Ry, could be generators of this group but Ry, would not be. [3]
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b. What would the period of Ry, be? _ 0\ 2]

c. How many elements are there in the described group? q) (2]

d. How many elements would there be in the refiection group for the regular nonagon?
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¢. How many elements would there be in the reficction group of a regular nonagonal
prism? ,bdu 2] =24




