
MATH 512 - FINAL EXAM PART 2
December 16, 2011

This exam contains 50 TRUE-FALSE questions, worth 2 points each. Please write T or F
on the line next to the number of each question. There is no partial credit.

WRITE OUT & SIGN PLEDGE: I pledge my honor that I have cheated on neither the
take-home portion of the Math 512 Exam nor this in-class true-false portion of the final!



1. When a group G acts on itself by conjugation, the stabilizer of the identity element
is the whole group.

2. A group of order 60 can not act faithfully on a set of order 15.

3. A group of order 15 can not act transitively on a set of order 60.

4. Every group of order 27 is solvable.

5. The action of GL(V ) on a vector space V by linear transformations is an irreducible
representation.

6. A cyclic group of order n > 2 always contains at least two elements of order n.

7. Every group of order pq, where p and q are distinct primes, is abelian.

8. The action of Diagn of the group of n × n invertible diagonal matrices over a field
F on the space of n × 1 column matrices by multiplication is an irreducible repre-
sentation.

9. The dihedral group D5 has an irreducible representation over C whose character χ
is (2, 1, 1,−1,−1, 0, 0, 0, 0, 0).

10. The dihedral groupD5 has exactly four isomorphism classes of irreducible represen-
tations over C.



11. A group of order four containing no element of order four is isomorphic to the Klein
4-group.

12. The symmetric group S5 has a representation V whose character χ satisfying χ(e) =
120 and χ(σ) = 0 for all non-identity permutations σ ∈ S5.

13. Let V be an irreducible complex representation of the finite groupG. Then any linear
transformation φ : V → V defines an homomorphism of representations of G.

14. There is no two dimensional faithful representation of the dihedral group D17 over
the field F7.

15. The character χ of the standard representation of Sn satisfies χ(e) = n − 1 and
χ(σ) = −1 for any n-cycle σ ∈ Sn.

16. Every finite group of order n is isomorphic to a subgroup of Sn.

17. The order of the group GL2(F7) is 48× 42.

18. Every complex irreducible representation of the group Z15×Z3 is one-dimensional.

19. The group GL2(F3) has a subgroup of order 32.

20. The group GL2(F2) is isomorphic to S3.



21. The action of the cyclic group of order 8 on R2 by rotations through appropriate
multiples of 2π

8
is an irreducible representation.

22. All non-abelian groups of order eight are isomorphic.

23. Suppose that V ∼= V a1
1 ⊕· · ·⊕V ar

r is the decomposition of a finite dimensional com-
plex representation of a finite group G into irreducibles. Then

∑
g∈G χV (g)χi(g) =

|G| · ai for each i = 1, . . . , r, where χi is the character of Vi.

24. Every finite group of order n has a faithful representation of dimension n over every
field.

25. There is an action of D12 on a set of 30 elements such that one of the orbits has
cardinality 10.

26. There is an action of D7 act on a set of 30 elements such that the stabilizer of some
point has cardinality 14.

27. There is a non-abelian group of order n for every non-prime integer n > 2.

28. Let G be a group of order 48. There is a surjective homomorphism G → H where
H has order 12 if and only if G has a normal subgroup of order 4.

29. A group of order 30 has at least one subgroup of order 2, 3, and 5, respectively.

30. Every group of order 100 is abelian.



31. A group of order 52 · 7 has a normal subgroup of order 7.

32. The intersection of two cyclic subgroups of a group is always trivial, unless the two
cyclic subgroups are actually the same group.

33. Every subgroup of Z17 × Z4 × Z3 is normal.

34. The subset {e, (12)(34), (13)(24), (14)(23)} is a normal subgroup of S4.

35. There is a group isomorphism SO2(R)→ U(1).

36. Every group of prime order is simple.

37. A group G contains a cyclic subgroup of order 24 if and only if contains an element
of order 24.

38. Every finite subgroup of rigid motions of euclidean n space has a fixed point.

39. Suppose the character of a complex representation of a group G of order 21 is

(3, γ, γ, γ, γ, γ, γ, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 )

where γ is the complex number 1
2
(−1 + i

√
7) and γ is its complex conjugate. True

or False: the representation is irreducible.

40. The intersection of two normal subgroups of a group is also a normal subgroup.



41. For any field F , SLn(F ) is a normal subgroup of GLn(F ).

42. If a distance-preserving map Rn → Rn fixes the origin, then it is linear.

43. Every element of SO3(R) is a rotation of R3 around some line through the origin.

44. The subgroup of the group of isometries of Euclidean three-space consisting of trans-
lations is normal.

45. The stabilizer of the conjugation action of SL2(Q) on the matrix
(

1 0
0 0

)
is the

subgroup of diagonal matrices (of determinant one).

46. The class equation of the icosahedral group is 60 = 1 + 1 + 10 + 15 + 21 + 12.

47. Every subgroup of prime index in a finite group G is normal.

48. The only finite subgroups of O2(R) are cyclic and dihedral.

49. There exists a group of order 8 with a complex irreducible representation of dimen-
sion three.

50. The orbit of any non-zero point of R2 under the tautological action of SO2(R) is a
circle.


