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QUESTION 1. (8 points) Consider (Z24, +). Note that + means addition (mod 24),
(i) Find a subgroup, say D, of Z,4 with exactly 6 elements.
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(ii) Let D as in (i). Find all distinct left cosets of D.
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(1) Let (G, *) be a group and a € G such that ord(a) = |a| = m < cc. Assume that ¢ = e for some positive
integer n. Prove that m | n (note m | n means m is a factor of n).
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(2) Let (G, *) be a group with 11 elements and a € G. Prove that a = b° for some b € G, where b = a* for
some integer k. Nzl
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QUESTION 3. (12 points)

(i) Let (G, *) be a group and a € G such that |a| = 15. Prove that D = {a, a?, = e} is a subgroup of G.
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(ii) Is it possible that |G| = 35? Explain briefly. \\ Ig i)o '(e féb ' Y e ’ é b
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(iii) Let F be a subgroup of D ( D is as in (i)) with 5 elements. Find F.
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QUESTION 5. (6 points) (1) Let G be a group with n elements and let a € G. Prove that o™ = e for every a € G.
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¢ .~ QUESTION 6. (9 points) Let G = (Zs, +) @ (Z;,, -). : 0
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