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Serial 

Number 

Question T/F 

1.  1 is a prime  

2.  If a, b and c are integers, and a divides c and b divides c, then ab divides c  

3.  If a, b, and c are integers and a divides b and b divides a, then a=b  

4.  There are integers x and y such 27x + 40y = 1  

5.  gcd(10, 12) = 60  

6.  For positive integers a and b, ab = lcm(a,b)gcd(a,b).  

7.  One can use mathematical induction starting at any integer a  

8.  D_n has n elements  

9.  The product of a reflection and a rotation is a reflection  

10.  The product of m rotations and n reflections is a reflection if and only if n is odd  

11.  Any group has only one element of order 1  

12.  In a group (ab)^{-1} = a^{-1}b^{-1}  

13.  In general, you cannot take roots in groups  

14.  You cannot divide in groups  

15.  For n > 1, the set {1,2, ..., n-1} is a group under multiplication modulo n  

16.  There is an integer x such that 63x mod 100 = 1  

17.  The set of 2 x 2 matrices with integer entries and nonzero determinant is a group  

under matrix multiplication 

 

18.  The set of 2 x 2 matrices with integer entries and determinant 1 is a group under  

matrix multiplication 

 

19.  In a group (ab)^{-2} = b^{-2}a^{-2}  

20.  In a group (ab)^n = a^nb^n  

21.  The union of two subgroups is a subgroup  

22.  The intersection of two subgroups is a subgroup  

23.  Every group is a subgroup of itself  

24.  A finite nonempty subset of a group that is closed is a subgroup  

25.  Every group contains at least two subgroups  

26.  In general, there is no relationship between |ab| and |a| and |b|  

27.  If |a| and |b| are finite, then |ab| is finite  

28.  |D_n| = n  
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29.  Z(D_n) = {R_0, R_180}  

30.  Z_n is subgroup of Z  

31.  A subgroup of an Abelian group is Abelian  

32.  C(a), the centralizer of a, is an Abelian group  

33.  A subset H of a group is a subgroup if a and b belong to H implies that ab^{-1}  

belongs to H 

 

34.  Z_3 is a subgroup of Z_6  

35.  For every positive integer n there is a cyclic group of order n  

36.  Every finite cyclic group contains an element of every order that divides the order 

of the group 

 

37.  Every cyclic group is Abelian  

38.  Every element of a group generates a cyclic subgroup of the group  

39.  Every cyclic group of order at least 3 has at least two generators  

40.  If a group has an element of order 10, then it has elements of orders 1, 2, and 5  

41.  If a group has an element of order 2 and an element of order 3, then it has an  

element of order 6 

 

42.  If a and b are elements of finite order in an Abelian group, then |ab| is the  

lcm (|a|,|b|) 

 

43.  If g is a group element and g^n = e, then |g| = n  

44.  If a and b are elements of finite order in an Abelian group, then |ab| divides  

lcm (|a|,|b|) 

 

45.  If a and b are elements of a group and a is not equal to b, then a^2 is not equal to  

b^2 

 

46.  The set of rotations in a dihedral group form a cyclic subgroup  

47.  If a group has an element of order 15 it must have at least 8 elements of order 15  

48.  If a group has more than 8 elements of order 15, it must have at least 16 elements 

of order 15 

 

49.  If a group has more than 8 elements of order 15, it must have at least 16 elements 

of order 15 

 

50.  If a group has an element of order 10, then the number of elements of order 10 is 

divisible by 4 

 

51.  A subgroup of a cyclic group is cyclic.A: true  

52.  If m and n are positive integers and phi is the Euler phi function, then  

phi(mn) = phi(m)phi(n). 

 

53.  In a finite cyclic group, the number of elements of order d is phi(d).  



54.  In a finite group, the number of elements of order d is a multiple of phi(d).  

55.  S_n is non-Abelian for all n >= 3  

56.  If a is a permutation that is an m-cycle and b is a permutation that is an n-cycle,  

then |ab| = lcm(m,n) 

 

57.  A permutation that is a product of m even permutations and n odd permutations is an  

even permutation if and only if n is even 

 

58.  Every group is isomorphic to a group of permutations  

59.  A 1-1 mapping takes distinct elements to distinct elements  

60.  A 1-1 mapping from a set to itself is onto  

61.  S_3 is a subgroup of S_4  

62.  Every infinite cyclic group is isomorphic to Z  

63.  Every cyclic group of order n is isomorphic to Z_n  

64.  Every two cyclic groups of the same order are isomorphic  

65.  D_n has a subgroup isomorphic to Z_n  

66.  A group can be isomorphic to a proper subgroup of itself  

67.  Two groups isomorphic to the same group are isomorphic to each other  

68.  If a finite group has order n then the group contains a subgroup of order d for  

Every positive divisor d of n 

 

69.  If a belongs to a finite group then |a| divides |G|  

70.  If H is a subgroup of G and a belongs to G then |aH| = |Ha|  

71.  If H is a subgroup of G and a and b belong to G, then aH and Hb are identical or  

disjoint 

 

72.  If H is a subgroup of G and a belongs to G then aH is a subgroup of G if and only  

if a is in H 

 

73.  If H is a subgroup of G and a and b belong to G then aH = bH if and only if ab  

is in H 

 

74.  If H is a subgroup of a finite group G, then |G:H| divides |G|  

75.  If G, H and K are groups of order 2p where p is an odd prime, at least two of them 

are isomorphic 

 

76.  If H is a subgroup of S_n of order k then the index of H in S_n is n!/k  

77.  If H is a subgroup of G then |G:H| = |G|/|H|  

78.  If elements x and y in S_n, then xA_n = yA_n if and only if x and y are both even  

or both odd 

 

79.  If G is a subgroup of S_n and the number of left cosets of stab_G(1) in G is the  

number of elements in orb_G(1) 

 



80.  If H and K are subgroups of a group G, then |HK| = |H||K|/|H intersection K|  

81.  A group of order 2p where p is an odd prime is cyclic or isomorphic to D_p  

82.  U_s(st) is isomorphic to U(t)  

83.  The external direct product of cyclic groups is cyclic  

84.  The external direct product of D_3 and D_4 is isomorphic to D_12  

85.  U(st) is isomorphic to the external direct product of U(s) and U(t)  

86.  For finite groups G and H, |G + H| = |G||H|. (G + H is the internal direct product.)  

87.  If (a,b) belongs to G + H, then |(a,b)| = lcm (|a|,|b|)  

88.  If G and H are finite groups and (a,b) belongs to G + H, then <(a,b)> = <a> + <b>  

89.  If r divides m and s divides n then Z_m + Z_n has a subgroup isomorphic to  

Z_r + Z_s 

 

90.  If Z_r + Z_s is isomorphic to a subgroup Z_m + Z_n, then r divides m and s  

divides n 

 

91.  If m is odd then U(2m) is isomorphic to U(m)  

92.  If p is a prime then U(p^n) is cyclic  

93.  If G, H and K are groups of order 4, at least two of them are isomorphic  

94.  U(40) is isomorphic to U(4) + U(10)  

95.  U(300) is isomorphic to U(12) + U(25)  

96.  H is a subgroup of a group G and a belongs to G, then aH = Ha  

97.  If H is normal of G and a belongs to G, then ah = ha for all h in H  

98.  Every nontrivial group contains at least two normal subgroups  

99.  If H is a subgroup of a group G then the set of left cosets of H in G form a group  

by defining aHbH = abH for all cosets aH and bH in G 

 

100.  A factor group of a cyclic group is cyclic  

101.  A factor group of an Abelian group is Abelian  

102.  A factor group of a non-Abelian group is non-Abelian  

103.  A subgroup of index 2 is normal  

104.  If K is a normal subgroup of H and H is a normal subgroup of G, then K is a  

normal subgroup of G 

 

105.  If N is a normal subgroup and |aN| = n, then a^n = e  

106.  If aH is an element of a factor group, then |aH| divides |a|  

107.  If |a| = |b| then |aH| = |bH|  

108.  If |aH| = |bH| then |a| = |b|  

109.  If H and K are subgroups of G then HK is a subgroup of G  

110.  If H and K are subgroups of G and one of H or K is normal subgroup of G, then   



HK is a subgroup of G 

111.  All groups of order p^2 where p is prime are Abelian  

112.  If H and K are normal subgroups of a group G then HK is a normal subgroup of  

G. * 

 

113.  If H, K, and L are subgroups of a group and each has order p^2 where p is prime,  

then at least two of them are isomorphic 

 

114.  If a group G = H X K (internal direct product), then |G| = |H||K|  

115.  If H, K, and L are normal subgroups of a group G and G=HKL and the  

intersections of any two of H, K, and L is the identity, then G = H X K X L 

 

116.  Every isomorphism is a homomorphism  

117.  Every homomorphism is an isomorphism  

118.  There is at least one homomorphism from any group G to any group G'  

119.  The homomorphic image of a cyclic group is cyclic  

120.  The homomorphic image of an Abelian group is Abelian  

121.  A nontrivial homomorphic image of a non-Abelian group is non-Abelian  

122.  If f is a homomorphism then |f(a)| divides |a|  

123.  If f is a homomorphism from G to K and H is normal in G then f(H) is normal in K  

124.  If f is a homomorphism from G to a group and H is finite subgroup of G, then  

|f(H)| divides |H| 

 

125.  If the homomorphic image of a group G has an element of order n then G has an  

element of order n 

 

126.  Every homomorphic image of a group G is isomorphic to a factor group of G  

127.  The homomorphic images of a group G are the same (up to isomorphism) as the  

factor groups of G 

 

128.  For every divisor m of the order of a finite Abelian group there is a subgroup of  

order m 

 

129.  Every ring has a unity  

130.  The unity of a subring must be the same as the unity of the ring  

131.  Every field is an integral domain  

132.  The nonzero elements of a field form a group under multiplication  

133.  The nonzero elements of a field form a group under multiplication  

134.  Every integral domain with prime characteristic is finite  

135.  A unit in a ring is never a zero-divisor  

136.  If there is an element a in a commutative ring with unity 1 and a^2 = a then a = 0  

or 1 

 



137.  The only ideals of a field F are {0} and F  

138.  If a is an element of a ring R the set aR ={ar | where r is in R} contains a  

139.  Every maximal ideal is a prime ideal  

140.  If I is a maximal ideal of a commutative ring R, then R/I is field  

141.  Q is the field of quotients of Z  

142.  Every integral domain has a field of quotients  

143.  The zero polynomial has degree zero  

144.  A polynomial of degree n over a ring can have at most n zeros counting  

multiplicity 

 

145.  If a R is an integral domain, then R[x] is an integral domain  

146.  If R is a ring and f(x) and g(x) are in R[x], then deg (f(x)g(x)) = deg f(x) + deg g(x)  

147.  If R is a ring and f(x) and g(x) are in R[x], then deg (f(x)+g(x)) = maximum  

(deg f(x), deg g(x)) 

 

148.  If F is a field then every ideal of F[x] is principal  
 


