Math 490, Spring 2009 Exam # 2

V7418

1. 5pts) Is .

a constructible number? Explain your answer.
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2. Determine whether edch of the following is true or false. If true, prove it. Otherwise, give a

counterexample.
a. (5 pts) Every algebraic number is a rational number.
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b. (5 pts) Every algebraic number is constructible (using siraightedge and compass only).
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C. (5 pts) Every rational number is an algebraic number.
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3. (8 pts) Use the fact that cos(2m/9) is a root of the polynomial
Flz) = (z — 1)(2z + 1)(8z3 — 6 <+ 1) to prove that a regular nine-sided polygon (ak.a. a

nonagon or regular 9-gon) is not conshucuble with straightedge and compass only. .
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4a. (5 nts) Use strawhtedge and compass only to construct ‘{, given length 1 below. (You
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4a. (5 pts) Use straightedge and compass only to construct :‘éé,-_given length 1 below. (You
must do the construction here; citing a theorem is not allowed:) -
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b. « pts) Prove that your con,strgz%on in part (a) works. //_/
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5a. (5 pts) Given squares with areas A; and A; below, use straightedge and compass only to
construct a square of area A; + Az. (Angles+that look like right angles, are right angles.)
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b. (3 jf)ts) Prove that your construction in part (a) above works. (Le. Prove that the area of the
square you constructed equals A; + Aa.)
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6. (6 pts) Find a factor of§j§51f799,813,685,249 =21+ 1
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7. (5 pts each) For which of the following values of n is the regular n — gon constructible? (In
each case you must explain how you reach your conclusion.)
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8. (6 pts) Is /7 — 1 constructible with straightedge and compass only? If it is, do the
construction. Ifit is not, prove it.
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9. (8 pts) Given a cube of volume 1, can a cube with four times the volume be constructed with
straightedge and compass only? (Le. Can the cube be "quadrupled"?) Ifit can, do the

truction; if it can't it, — , - AT
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10. (9pts) Given that 1, v, and 3 are constructible numbers whose lengths are given below, i j4

_prove that the number £ oA constructible with straightedge and compass only. (You must do the "
construction here and explam why it works; citing a theorem is not allowed.) V5 p 4
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11. (6pts) Can a90 degree angle be trisected using strmghtedge and compass only? Explam
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why it can, or prove that it can't. y Y \ 3
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