V.P. AND R.P.T.P. SCIENCE COLLEGE , V.V.NAGAR
B.Sc.(MATHEMATICS) SEMESTER - 5
Multiple Choice Question Of USO5CMTH?23
( Group Theory)

Que. Fill in the following blanks.

(1) Additive inverse of 2 in Zg is ..........
@) 1 () 3 () 2 @ 4
(2) Multiplicative inverse of 5 in Z;" is ..........

(a) 3 (b) 6 (c) 2 (d) 1
(3) Multiplicative inverse of 6 in Z7" is ..........

(a) 3 (b) 6 (c) 2 (d) 1
(4) Multiplicative inverse of 2 in Z;" is ..........

(a) 3 (b) 2 (c) 4 (d) 1

(5) In Klein 4-group G = {e,a,b,c} ,ab = ..........
(a) e (b)) b () ¢ (d) a
(6) In Klein 4-group G = {e,a,b,c} , b*> = ..........
(a) e (b) b ) ¢ (d a
(7) In Klein 4-group G = {e,a,b,c} , abc = ..........
(a) ¢ (b) e ) b (d @
(8) In group G , (ab)™' = ..........
(a) ab (b) b la™t (¢ a b7t (d) at+bt
(9) In group G , (aba ')~ = ...

(a) aba™'  (b) a'b7la  (c) abla™t (d)  a'ba
(10) Every nonempty group has atleast .......... subgroups.

(a) 3 (b) 4 (c) 2 (d) 1
(11) Z,* forms a group if n is ..........

(a) 6 (b) prime (c) 4 (d) 1
(12) Z,* forms a group if n is ..........

(a) 6 (b) 7 (c) 4 (d) 1
(13) Centre of Z is .....cc........

(a) Z (b) 2 (c) N (d) 1
(14) i is called trivial subgroup of group G .

(a) G (b) {e} ©  He,Gy (4 {0}
(15) worereene is subgroup of (Q,+) .

(a) C (b R (c) Z (d) N
(16) weevreeiieieen is subgroup of group {z € C / |z| =1} .

() {FL42}) () {£24 (0 {-L-i} () {E1+i}
(17) A nonempty subset H of group (G, +) is a subgroup of G iff ...........

(a) a—beH (b)) a+beH (c) ab™t € H (d) a—bed
(18) A nonempty subset H of finite group (G, +) is a subgroup of G iff .............

(a) (aby'eH (b) a+beH (¢) ableH (d abeq
(19) A nonempty subset H of group G is a subgroup of G iff .............

(a) a—beH (b)) a+beH (c) abte H (d) a—bed
(20) A nonempty subset H of finite group G is a subgroup of G iff .............

(a) a—beH (b) a+beH (o (bt e H (d) abe G
(21) Total ............... binary operations can be defined on a set with two elements .

(a) 16 (b) 4 (c) 2 (d) 6
(22) Let G be a group ,an element a € G is called idempotent if a® = ..................

(a) 0 (b) a (c) e (d) 1



(23) In group (@ — {1} ,*) , * is defined by a*xb =a+b—ab, Va,b € G , identity element e =
(a) 2 (b) a (c) 0 (d) 1

(24) In group (Q — {—1} ,%), xis defined by axb=a+b+ab,Va,be G ,a ' = ..o,
(a) a/a—1 (b) —a/a—1 (c) a/a+1 (d) —a/a+1

(25) In group (Q — {1} ,*) , * is defined by axb=a+b—ab, Va,b € G, a™' = ..cccoeerin.
(a) a/a—1 (b) a/l —a (c) a/a+1 (d) —a/a+1
(26) Let R* be the set of all nonzero real numbers and operation * is defined as axb = —ab .In group
(R*, *) identity element e = ...............
(a) 0 (b) 2 () 1 (d) -1
1
(27) Let R* be the set of all nonzero real numbers and operation * is defined as axb = éab In group
(R*,%) a™t = oo

(a) a/4  (b) 2/a ()  4/a (d) a

(28) If X is non empty subset and G is set of all subset of X then identity element of group (G, U)

isE=....
(a) I (b) 0 (c) X (d) 0

(29) If X is non empty subset and G is set of all subset of X then identity element of group (G,N)
isE=...

(a) I (b) 0 (c) X (d) 0
(30) If X is non empty subset and G is set of all subset of X then identity element of group (G, A)

SE= ...
(a) I (b) 0 (c) X (d)y 0
(31) If X is non empty subset and G is set of all subset of X then in group (G,A) , A~ =
(a) A (b) I (c) X (d) 0
(32) If operation * is defined as a*b = maxz{a, b} then identity element of (IV,*)ise = .......ccccoceeins
(a) 0 (b) 1 (c) 0 (d) 1
(33) In group (Z7*,-) , 271 =
(a) 1 (b) 5 (c) 4 (d) 2
(34) In group (Z7*,-) , 37 ' = ...
(a) 1 (b) 3 (c) 4 (d) 5
(35) In group (Z7*,-) , 671 = ...
(a) 6 (b) 3 (c) 4 (d) 2
(36) If G is commutative group then (ab)” = ................... VneZ.
(a) ab  (b) ba (c) ab” (d) a™b™
(37) Cyclic group of order 5 has only ................... generator .
(a) 6 (b) 4 (¢)5 (d)1
(38) Cyclic group of order 6 has only ................... generator .
(a) 6 (b) 5 (¢c) 2 (d)1
(39) woeieiee is generator of group Z.
(a) 2 (b) 3 (¢) -1 (d) 2
(10 B is generator of group {1, +i}.
(a) 2 (b)) -1 (¢) 1 (d) -i
111
(A1) i is generator of group {...8, 15 1,2,4,8, }
1
@ 5 () 1 () =2 (d) i
(42) i, is generator of group {...8, 15 1,2,4,8, }
1 1 1
G ¢ 0 @ 2 @
(43) coriiii is generator of group 7, .

) 0 () 3 () 1 (d 2
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(44) oo is generator of group Z5*.
(@ 3 () 1 () 4 (45

(45) corieiii is generator of group Z5*.
(@) 0 (b) 1 () 4 (d) 2

)
(
@ 1 (b)) 3 () 4 (d) 2
(5) in Z(; IS v,
a) 6 (b) 3 (¢ 4 (d) 2
(50) O(i) in {£1, 44} iS cooornen.n.

(a) 4 (vl (¢) 1 (d) 3
(51) O(-i) in {£1, £i} 18 oovrreee...

(a) 3 (b) 4 (¢ 1 (d) 2

(52) Every infinity cyclic group has exactly ............... generators .
(a) 3 (b) 1 (¢) 2 (d) 4
(53) Group Zs* has .......... generators .
(a) 3  (b) 2 (¢ 4 (d) 1
(54) Cyclic group of order 13 has only ................... generator .
(a) 13 (b) 11 (¢) 12 (d) 2
(55) Cyeclic group with one generator has at most ............... elements.

(a) 0 (b)) 3 (¢ 1 (d) 2
(56) For any a,b € G, O(ab) = ........c.c.......
(@ O(ba) (b) O(a)+0() () Ofa)=0®) (d) 1
(57) If binary operation on the set of all non-negative integers is defined by m xn = m? +n? . Then
unit element of set is .........ccceeee
(a) 0 (b) 1 (¢) 2 (d) doesnot exist
(58) If binary operation on the set of all non-negative integers is defined by m *n = m? +n? . Then
inverse element m of set is ......................
(a) I/m (b) —m (¢) 0 (d) does not exist
(59) Unit element of R X R is ..cccccoueenne under the binary operation
(a,b) * (¢,d) = (ac — bd , ad + bc) defined in the set .
(a) (0,0) (b) (0,1) (c) (1,0) (d)(1,1)
(60) The only idempotent element of group is the ............ccc.......
(a) (0,0) (b) (0,1) (c) unit element (d) (1,1)
(61) If a € G then .....ccceueeee.

()  Z(G) 5N (b))  ZG)CN@ () Z(G)=Na) (d) Z(G)c N4
(62) If H is subgroup of G then ......................

(a) HC N(H) (b) Z(G)DN(H) (¢ H D N(H) (d) Z(G)C N(H)
(63) If G has no nontrivial subgroups then G is a group of .................. order .

(a) 1 (b) composite (c) infinite (d)  prime
(64) oo is not cyclic group but every proper subgroup of it is cyclic .

(a) 54 (b) SQ (C) Sg (d) Ag
(65) Cyclic group with just one generator has .................. element.

(a) at least two  (b) at most two (b) only two (d) 3
(66) Let a,b € G such that b= xaz™!, for some x € G then ..........ccooeenrnne,

(a) O(a) #0() (b)  0(a) =0(b) (c)  Ofa) <O(b) (d) O(a) > O(b)
(67) Let a € G such that O(ab) =mn , b= a" then O(b) = ......c.........

(a) m+n (b) mn (¢) n (d m
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UNIT-2

(1) Let G=Z2, H=mZ then (G: H) = ..cccceceeeeeecn.
(a) Z (b)) m (¢ 1 (d) infinite
(2) If H and K are finite subgroup of group G such that (O(G),O(H)) = 1 then H N K =

@) {0y (b)) 1 (¢) H{e} (d) e

() R <. 18 cyclic subgroup of Zy5 . )
(@ (2 () &) (¢ (10) () (9)
(4) e is cyclic subgroup of Z . B
@ & ® 6 (©© & (@
(5) voreeenn ~+eeer 18 cyclic subgroup of Zj5 . B
(@ @) (b)) 10) (o) (1) (d) (8)
(6) woovrennnn ~+een 18 cyclic subgroup of Zj5 . B
(@ © O & (o @O @ 9
I s is not cyclic subgroup of Zy, .
@) @2 () O () & (4 (6)
(8) weveienn e is not cyclic subgroup of Z15 .
(@) (4) (b) (10) (o) (12) (d) (6)
(9) (10) = covieieieiee
(a) 9 (b)) 2 (c) 4 (d) 10
(10) @(12) = torviieieieee
(a) 3 (b)) 11 (c) 12 (d) 4

(a) 10 (b) 11 (c) 1 (d) 0
(12) If G is cyclic group of order n and a™ = e , for some m € Z then .............cc.......
(a) m/n  (b) n/m (c) m=n (d) m =0
(13) o(€) = wevvovveeieeenn.
(a) e (b) 0 (¢) 1 (d) not possible
(14) If G is infinite cyclic group , a € G, a # e then O(a) IS ..cooceevveeviiennnee
(a) 2 (b) finite (¢) 1 (d) infinite
(15) If G is commutative group ,(O(a), O(b)) = 1 then o(ab) =
(@) O@O() (b) 1 (¢) O(@+0@®) (d) 0
(16) Let H=4Z G=Z then H —1 = woccoovrrvvccr..
(a) H+1 (b)) H+3 (¢c) H—3 (d) H+4
(17) Let H=4Z G=Zthen H—3 = ....ccccceeeevin.
(a) H-3 (b)) H-1 (c) H+1 (d) H+14
(18) a®©) =
(a

) n (b)) 0 () 1 (d) e
(19) If O(G) =n, a € G then .......ccoe.
(a) a/n(b) O(a)/n () n/O(a) (d) Ofa)=n
(20) EG={me Z, /| (m,n) =1} then O(G) = .cececeeevrvireir.
(@) o(n—1) (b) O@m)  (c) ¢(n) (d) 1

(21) Every group of order .................. is cyclic.
(a) 4 (b) 6 (c) 12 (d) 7
(22) If (a,n) = 1 then a®™ = ......c.ccocoeee. (mod n) .
@ 0 b n (@ 1 (@ on
(23) Every group of order ...........c..cceene. is abelian group .

(a) 2 (b) 5 (¢c) 4 (d) 6
(24) Every noncyclic group of order 4 is isomorphic to ................
(a) Klein 4-group (b) Z (¢) N (d) Z,
(25) Every cyclic group of order 4 is isomorphic t0 ..........ccccoceevnrenn
(a) Klein 4-group (b) Z (¢) N (d) Zy
(26) Every infinite cyclic group has exactly ........... nontrivial automorphism.
(a) 2 (b)) 3 (¢) 4 (d) 1
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(
(

) (Z
(a)
) (Z
(a)

27
() 1 (d) m
28) (Z : 3Z) = oo

2 () 1 (d) 3

(29) If G is a non-trivial group which has no proper subgroups then G is a cyclic group of

order .

(a) n (b) infinite (c) prime (d) composite
(30) If H and K are subgroups of finite order G and K C H then

(a) (G:H) (b) (G:H)(H:K) (¢) (G:H)K

(H:G)(H: K)

(G:K)=
cH) (d)

(31) If H and K are finite subgroup of group G such that ((o(H)) , O(K)) =1 then HN K =

(d) 1

UNIT-3

(1) Homomorphic image of abelian group is ............
(a) simple (b) cyclic (c) abelian (d)

(2) Every group has atleast .......... normal subgroups.
a) 3 (b) 2 (¢) 4 (d 1

(3) If H is any normal subgroup of G then ................
(a) Hx=Hy (b) Hx=xH (¢) Hx=H (d)

(4) A homomorphism fis ..................... iff Kerf = {e}.
(a) ome-one (b) onto (c) isomorphism (d)

(5) Every subgroup of group is normal subgroup .
(a) cyclic (b) mnon abelian (c) abelian (d)

(6) Every cyclic group of order is simple group .
(a) 4 (b) prime 6 (d) 1

(7) Every cyclic group of .......... order is simple group .
a) 4 (b) 7 (¢) 6 (d) 1

(8) Define f: R* — R* by f(x) = 2* then Ker f =
@ 0 () +1(© 1 (d) {1}

(9) Define f: R* — R* by f(z) = |z| then Ker f =
(a) 0 (b) £1 (¢) 1 (d) {£1}

(10) Define f: R* — R* by f(xz) = 1/x then Ker f =
(a) 1 (b)) £1 (c) {1} (d) {1}

2

xH = yH
automorphism

noncyclic

(11) Let G={z€ C/|z|] =1}, m e N . Amapping f: G — G is defined by f(z) = 2™ then Ker

(a) 1 () +1 (c) 1Ym (d) {zeC/z=1Y"}
(12) Let I(G) be Inner automorphism of group G , then I(G) ~
@) & (b)) G/Zz (¢ Z2(G)/G (d) G/Z(G)
(13) coiiiiiin. is quotient group of Zi, .
(a) ZQ (b) Zg (C) Z10 (d) Zg
(14) oo is quotient group of Zi5 .
(@ Z (b)) Zy (o) Z7r (d) Z
(5 I is quotient group of Z5 .
(a) Z4 (b) ZlO (C) Z7 (d) Zg
(16) woveeeeieenn is quotient group of Z5 .
@ Z (b)) Zs (o) 2 (d) Z
(17) o is quotient group of Zi, .
(a) 212 (b) Z5 (C) Z7 (d) Zg
() T is not quotient group of Zi, .
(@) Z (b) Zo (¢) Zs (d) Z
(19) cooiiiiien is not quotient group of Zj5 .
(a) Z4 (b) ZlO (C) Zlg (d) Z@
(200 fG=R, G ={z€C/|z|=1} then G' ~ .....c............
@) 2z (b) Z/G (¢) G/Zz (d) G
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) IfG =R, G ={2€C/|z] =1} .Define f:G — G'by f(a) = €™ then f(a+ b)=
(a) fla)+f() (b) fla)=f(b) (¢) [flab) (d) f(a)f(b) |
(22)IfG =R, G ={2€ C/]z] =1} .Define f: G— G'by fla) = e then Kerf=
(a) Klein 4-grop (b) Z (¢) N (d) C
(23) If e** =€ | where 2z, 2o € C' then ....ccoceeine.
(a) z1=20 (b) z1—20=2kmi (c)z1=20+kmi (d) 2z —z2 =27
(24) G = {uoo 1/8,1/4,1/2,1,2,4,8, ...} then G o vooeovvveerereeenn.
(a) Klein 4-group (b) C (¢) N (d) Z
(25) If G = {£1,+i} , then G ~ .......ccoc....
(a) Klein 4-group (b) C (c) Zy (d) Z
(26) Z4 Y i
@ 7 ) 7 (© C (@ 7
(27) If f : R — R* defined by f(x) = 2% then fiS .cc.cocevviiinnnnnn.
(a) not one-one (b) mnotonto (c) onto (d) not homomorphism
(28) If f: Z — Z, defined by f(x) =Z then fis .....cccoeeniiiis
(a) not one-one  (b) not onto  (c) one-one  (d) not homomorphism
(29) If f : Z — Z, defined by f(z) = & then fis ....cccovvirninnnn.
(a) one-one (b)not onto (c) onto (d) homomorphism
(30) External direct sum of Zy is ..ccocoveeiiennnnn.
(a) Klein4-group (b) Q (¢) Z (d) Z
(31) External direct sum of ............... is a Klein’s 4- group .
(a) Z3 (b) Zy (¢) Z (d) Z,
(32) If f: A — B is one-one homomorphism but not onto then A ~ .......................

(a) f(AB) (b) f(B) (c) f(4) (d) B

(33) Hap = wevveerveeennnn.
(a) Hba (b) Hb (C) HbHa (d) HaHb
(34) A simple abelian group is cyclic group of ................ order

(a) 4 (b) 6 (c)infinite (d) prime
(35) Inner automorphism of G is normal subgroup of ..................
(a) G (b) N(G) (o) Z(G) (d) Aul(G)
(36) If H is any normal subgroup of G of order 2 then ..................
(a) H=Z(G) () Z(G)CH (c)HCZ(G) (d) HC Aut(Q)
(37) Let 0 : G — G’ be homomorphism ,G is simple group then 6 is either trivial or ...................

mapping .
(a) not one-one (b) one-one (¢) onto (d)one- one and onto
(38) A homomorphism of Z5 onto Z4 i ...ccooveevviinirennnn. exist .

(a) always (¢) maybe (c) doesnot (d) uniquely
(39) If K is normal subgroup of G and @ € G then ..............c..coe..

(a) o(K)/o(a) (b) o(a)/o(aK) (c) olaK)/o(a) (d) ofaK) = o(a)
(40) If 0 € S5, az(% g i’ then o(0) = .oooviviiiin

(&) 6 (b)4 () 2 (d) 3
(41) Ifo e S5, 0=

1 2
2 3
(a) oK >K (b)
1
2

3
1
oK <K (¢) oK#K (d) K=K
(42) f o €55, 0= i’ , K = A3 thenO(0K) = ..o,
(@ 1 (b) K (¢) 3 (d) 6
43) It G/Z(G) is cyclic then G is .......cccceeennie
(43) y
(a) non abelian  (b) abelian (c) onto (d) one - one

2
3
(c

(44) Zy X Z9 18 weovieiieiiii, group .
(a) cyclic  (b) not cyclic (c¢) not commutative (d) one - one
(45) Zo X Z3 18 wevveeiiieiicn, group .

(a) cyclic (b) not cyclic (c) not commutative (d) one - one
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(46) O((1, 1)) in Zy X Z3 18 ceeeereeennnnn.
(a) 4 (b)3 () 2 (d) 6
(47) Zso = covovevinns SRS B B B B ) B
(a)  (6)x(10) (b) (2)x(30) (c) (5)x(12) (d) (10) x (6)
(48) Largest order of a cyclic group contained in Zg X Zg iS .ocooovveevveeennnee.
(a) 48 (b) 24 (¢) 12 (d) 16
(49) (Z4,+) is isomorphic to .......ccc.......
(@) (Z5.:) ) (Z,) () (Z,) (d)(Z, +)
(50) Automorphism of Klein 4 - group is isomorphic to ................
(a) 54 (b) Z2 X Z2 (C) Sg (d) Z4
UNIT-4

(1) Sp i8S eveiviiiiiis group.
(a) Klein 4- group  (b) cyclic (¢) commutative (d) non commutative

(2) Order of Sy is «oeeueenee.
(a) 3 (b)) 12 (¢) 24 (d) 4

(3) Order of S5 is .occuee..e.
(a) 4 (b) 5 (c) 24 (d) 120

(4) Signature of every transposition is ................
(a) 1 (b)-1 (¢)2 (d)-2

(5) Order of A, 18 «coveeene.
(a) n (b)) 1 (¢) n! (d) nl/2

(6) Order of S, /A, 18 covenenen.
(a) n (b) 2 (¢) n' (d O

(7) Sn/An 1S oo group.
(a) simple (b) non commutative (c) noncyclic (d) cyclic

(8) A permutation o is said to be even permutation if signature of o is ...................
@ 2 (b)) -1 (¢) 1 (d) -2

(9) A permutation o is said to be odd permutation if signature of o is ...................
(a) 2 (b) -1 (¢) 1 (d) -2

(10) f o =(132)in Sytheneco = .....cceee
(a 1 (b)) -1 (¢) 0 (d) 2
(11) f o = (1 4)in S5 thenco = ..o

@ 1 (b) -1 (o) 0 (d) 2
(12) 0 = (il)) g g i 2 ? can be written as 0 = ......cccoceeeeieenn.

(@) (L 6) 5)(1 3) (b) (1 3 51 6) (c) (1 3B 5 6) (d) (2 2)(4 4)
(13) If o = zl)) g g i (53 Eli then eo = ...l

@) 1 (b)) -1 (¢ 0 (d) 2
(14) Ker € = iooiiiiiiin.

(a) A, (b)) e (¢) £1 (d) S,
(15) (1 2 3)(4 6 5) 1S ceevvveerenn permutation .
(a) even (b) odd (¢) evenandodd (d) commutative
(16) (12 4 5 3)~1 oo,
() GHEAEHEE)  (B) BHEYEAG) () (1351 4(12) (d) none

(17) Every o € A, can be expressed as a product of ................ cycles .
a) 2 (b)) 3 (¢ 4 (d n

(18) S, (n>3) has .cooevviieiieee, centre .
(a) non-trivial (b) n  (c) trivial (d) proper

(19) r— cycle is an element of order .................... in S, .

(a) 2 (b) n—r (¢) n (d) r
(20) If G is non abelian group of order p* then Z(G) is cyclic group of order ............
@ 3 () p ( p* (d »p
(21) Number of elements in conjugate class of o = (1 2 3 ..... N) € Sy 1S oo
(a) (n—1)! (b) n!' (¢) (n+1)! (d) n
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(22) Number of conjugate classes of S5 18 ....ocoevviiiieniene
(a) 3 (b) 3! (¢) 2 (d) 1

(23) Conjugate classes of S5 containing ................... elements .
(a) 2or3 (b) lor2or3 (c) lor3d (d) 3
(24) G has a unique Sylow p - subgroup P iff P is .............. in G .
(a)  simple (b) cyclic (c¢) mnormal (d) quotient
(25) A group of order ................... can not be simple .
(a) 60 (b) 42 (¢) 360 (d) A7/2
(26) A group of order ................... can not be simple .
(a) 60 (b) 360 (c) 56 (d) A;/2
(27) A group of order ................... can not be simple .
(a) 60 (b) 360 (c) 108 (d) A;/2
(28) A group of order ................... can not be simple .
(a) 148 (b) 60 (¢) 360 (d) A7/2
(29) A group of order ................... can be simple .

(a) 148 (b) 60  (c) 42 (d) 56
(30) The group A, is simple for ..........c...........
(a) n>4 (b)) n>3 (¢) n>5 (d) n=>1
(31) A4 has no subgroup of order ...................
(a) 1 (b) 4 (c) 3 (d) 6
(32) Under the action of G on G by conjugation , stab(a) = ...............
(a) G (b) G-orbit (¢) N(a) (d) Z(G)
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