Mathematics 300

Quiz 34 Name: Kﬁ ol

You must show your work to get full credit.

1. Write a sentence or two explaining why 32 is the sum of two prime numbers.
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2. Use the 10 = —1 (mod 1)1 to explain why
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3. (a) The rational root test for cubic polynomials is that it © = P is a rational root in lowest terms
q
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asz® + a2 + a1x +ap =0
where ag, a1, as, as are integers then p | ag and ¢ | as. Use this to explain why
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has no rational roots.
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(b) Show that +/11 is irrational.
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4. Prove or give a disproof. The cube of an irrational numbers is irrational. +Fu ’Q-Q v
Let o= %.W. We, bowe, t)mg#lw % b g i i wl
IS \ v ru “}'?g;«g [. F?u»L .}1_5‘ — ” S v 1’?“{‘“.’:@ /

5. Prove or give a disproof. There are integers x and y with 7z — 14y = 3. =y ,; e.
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6. Prove or give a disproof. There are integers z and y with 7z — 14y = 7. w
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7. Use induction to show that for every integers n > 1, that 3 | (n® — n). Hint: You may want to
use the identity (a 4+ 5)® — a® + 3a%b + 3ab® + b°.
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8. If g(n) — —2g(n — 1) and g(O) =5, show that g(n) = TG 1uidy {”
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9. Find the first four derivatives of f(z) = ¢**. Then guess a formula for f((z) and use induction
to prove your guess is correct.
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10. (a) Define R is a relation on the set A.
T\/I{g Wecwrus N 2 AxA.

(b) Define the relation R is symmetric.
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(c) Define the relation R is reflective.
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(d) Define the relation R is transitive.
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11. Let on the set of real numbers let R be the relations
Ry = |Jz—y|<4
(a) Is R symmetric? (Prove your result.)
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(b) Is 12 reflective? (Prove your result.)
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(c) Is R transitive? (Prove your result.) N (),
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