MCQ Practice Unit 1

18 April 2021 11:57 PM

Objective Questions
13 Which of the following set 1s a group under indicated binarv operation,
(a) (N, +) (b (R,)
© (R*4) AT (R )

(O«) (N’qﬂ No \é&ﬂ\-\)rlj , Mo ANN O

(b) (Rﬁﬁ \nq\,mj ol bul Mo invuue %O

@ UR*,'T) No iden ¥

@) (R, +) hcumr] ol i&;uw\%k& and  hyerue.
2) Let G beagroup and a,, a,,as, a; € G then inverse of a,a, *a; *a, 1s

(@) a, lasaza,”? (b) a, 'azasa;”!

\Leﬁ/sz'lngnznl_l (d)  None of these
N PSRN BN B
(Oh%‘ 0\3' oh\ = a, @3\ Qo;y Q,
[ewy = sha ] [ (@ ~e)
- -\ - ~
(a, 03 04 04) = G, Gy 0,9,

3) Let G be a group and a, b, ¢ € G then the solution of the equations axb™" = ¢ and
aly bt =care
(a) x=a t¢7iby=a"tlc"p? \jb}/Jr:a_lcb,}-':b_lc'lﬂ'l

(c) x=a t¢7ib,y=b"tc"ta? (d) x=atlcby=b"1cta™?
ox b =c = o{(@x\_s)b = a'ch QO‘JQ)'L@S‘ \:;): ach
D ewe =ac =1 «x=48'cb

@Q'j\ ) b = atb = (ad))y' (k) = ach .
N eyt = ack Y= (ack)

IR

-
- lO < G
4)  Let O denotes the set of odd integers. Then
(a) O forms group under multiplication (b) O forms group under addition
\/er/ﬂ dosen’t forms group under addition  (d) None of these
(D O = 0dd ‘\n\qsi\w*\ W.3 .t X NO TONTUR

() add + 0dd = evrn Czt O = no clovut Pxo\ou
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5) (M, +) 1s not a group as
(a) Associative law does not hold in (N, +) (b) Cancellation law does not hold in (N, +)
‘\M has no identity element with respect to + (d) N has elements which have more than one
inverse with respect to +

(@ (N,¥) hove o i&ﬁk&\j

(9 (N,¥) hove 0o eNURL

under multiplication of residue classes modulo 40. Then

\/Gb')/ G is a group with 25 as identity
(¢) G is a group with 5 as identity (d) None of these

ST "c‘d&ﬂ\“ﬂ (Q,X@) 16 o gstoup

6) Consider the set G = [ 15,25,3 —Sh}
&

15,
(a) @ isnot a group as 1¢

Ty Consider the group (Z, #), where ZTissetof integersanda+b=a+ b — 6
(a)

NI

—6 15 1dentity of (Z, *) and inverse of a € T1s 6 — a.
6 is identity of (Z, *) and inverse of @ € Zis 12 — a.

() 6 is identity of (Z, +) and inverse of @ € Z 15 6 — a.
) None of these

N

o* b = &a¥h & Q&Q_\:Q:g

axe _ g+@-C = a | = at+o -6 =6
S e-o o 3 o = 6rC-Q
= e =6 = 12-0

8) Consider the sets (1) (Z, <)1) (N, +)(1) (R, )
(V) (G, ) where G ={2™3" : m,n € T}

(a) (1) and (1v) are groups. \/Lbj/énljf (1v) 15 group.
(c) (11) and (111) are groups. (d) None of these

(iIY(Z.") = Mo imNTUR
Gy (N, =) No invud® , MO i&“h%y
() (R,) A zow  doey nol  howe iavrye
() G-I mac 7]
@ m=o,m=0, & =1 £G L denhk
N @ Lm«-ow (nx o) 6«(\1-6\3 (nﬂo)e
@ (Qm’&\("f‘ %\] oD eI £
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9)  Which of the following group 15 non—Abelian

@ (g.4) @

53
(©) fty , the fourth root of unity @ None of these

Sy doex ﬂojf SQ\;\SbLj Q;—mmuka\{\/g
= ()

10) The dentity of G = {(2 :) :a EQa+# O] under multiplication of 2 X 2 matrices 1s

@ /1 1 e 11 (c) (1 n) (d) (1 1)
4 4 2 2 0 1 11
1 1 1 1
4 4 2 2

/—\

N
N
= of
o 7
—_—

2
(o L1 o o a o & %
KZ 2_( — 2 2 2 2 _ o &
L1 a a 643 4 ,a on
= 2z 7/_*7_ > =

11) Let G, = {1, 2, 3} under multiplication of residue classes modulo 4 and G, = {1, 2} under
multiplication of residue classes modulo 3. Then

(a) G, and G, are groups (b) @, 1s a group but G, is not a group
\L2¥" G, is not a group but G is a groups (d) None of these
Xl =3 ¥a| Vo2
] R T X No C;ocmmF \ Y
2 2 O P \
2 | 3> 2 2 2

12) LetG ={1,3,9,11,a,19, 27, 33} under multiplication of residue classes modulo 40 where
1= a = 40, Then

(a8 a=13 \,Gb’)/t1=1? () a=23

(d) a=31

T % & [ a \aq 31 33
T T % & T oz = = a3 AT =R\ =)
— N — — ﬁ 9\1 — (moAgo)
2 3% & 2F & 1 % 1 1%
3 Q%= 19 (me!
2 3AIG =B = 13 (mod ko)
CA
1
£y

V)
b
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7

—

23

14) Let G = GL,(R). Then

(a) G is an infinite Abelian group forn = 2 (b) G is a finite Abelian group forn = 2
M 1s an infinite non-Abelian group for (d)

None of these
n=2

As (C(Ln(@q , ) AJUQ_% \f\oif SOLS—?SBUX Q,mrmmukfe,\%\/q Jigm,\g_

15) Let G be a group a, b € G such that ab = ba,o(a) = m,e(b) = . Then
(a) o(ab) =mn

\/Gb’)/ o(ab) = l.c.m[m,n]
(c) o(ab) divides Lem[m, n] butmaynotbe (d) None of these
equal to [. c. m[m, n]

o (o \3}: N Oﬂ\t& LWJ"(\B: |
16) Let G be a group, a € G a such that o(a) = n.[f a” = a“ then
(@ r=s ) r4s=n \/QZ')/ r=smodn (d) None of these
6(@)*" = o =e
o * = o =
n | (v-9)
= ¥= S (rood D)

17) The number of elements in U(n), the group of prime residue class modulo 1 is
@ n (b)

n=—1 (c) ¢(n)

ploy= Fulod $ goockion
Q(R) = o)
$r) = P o)) = Py

18) The set Z*,, under multiplication of residue class modulo n 1s a group if and only 1f
(a) nisodd

MJ is prime

(d) None of these

(€)

nis even
zr

(d) None of these
n

6 o groub only wkan W is pria

19) Inthe group (Z,,, +), order of 18 is

7 (b)y 18 (c) 6 (d) None of these
(ha, l?’\: & Lo &—Zi«lw
M= 3x2 X
- |

- {

= — Ocl
42\ 1% Y \R=BY4 o(’;l)
(IX & =
,.“I.—]\

08 %0 (mod 1)



i QI < j

N2 = 3xa X7 . ‘8% 6 = 08 $ 0 (meduy
R L
2wy =38 % 0 (mo hL) 1BxF = 126 = 0 (wnod 42)
o) = 7
o(@"\\ _ 0 = h

Q“\J\Lv . _E_F hq

20) The inverse of 3 in the group (Z*5,") is
(a) 3 Wb 5 () 2 (d) None of these

T

O(Z‘ﬁ =4 , 2% B Ix = | Umoc\l)

21}  Whach of the following 1s a Klein-4 group.
(a) U(10) (b) 4, fourth root of unity L7~ U(8) (d) None of these

20-04-2021

22) LetG beagroup and a, b, € G. Let e be the identity element of G. If a* = e,ab = ba“ then

\}eﬂ/ a=e (b) a=b (©) a=b? (d b=a?

ot=e , Qo= bo

(& oa=¢, eh=e 3 ez e = b=y

> \ Y

(5 o=b, W-e, bbbl =\ W oy

N > o ﬂo\ brawee
(@ o=¥ =2, bb=bE) P whid,

P/
oy ol be duo
23) Let G be a finite group. Then the number of solutions of the equation x* = e
(a) 1sone (b) 1s a multiple of 3
1s always odd number 15 always even number
J2ris al dd numb (d) isal b
%’b - Q_

'/\Q\M (x = ?)'Iic\ TOO& o Un:“\l
x?> -1 — O
Solukion G’\DU\:\ , 6O W = odd <oluohion

25) Let G be a group and a € G. If o(a) = 20, then o(a?) 1s
(a) 15 TS (c) 12 (d) 20

NI = 90
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26)

(a) 15 BT S (c) 12 (d)
O Lof\ = Q0

0
:ﬁoo\:e

:27 LQL\\E = @
=1 O QOPW: )

Consider the group (Q%, 0) where Q7 is set of positive rational numbers and a o b = ? fora,b € Q.
Then

() %isthﬂidenﬁtyelemmnnfﬂmgmupandfmn eEQta™? =i
(b) 1 is the identity element of the group and for a € Q*,a™! = E
(€) 3 is identity element of the group and a™! = z fora € Q%

d) None of the above

+
Ok"b:_@;é ,O\sbé Q

> <

_ ooox = ¢
o, = O O\O\"
G _ o —= T2

>
€ |
= =

27) LetGbeagroupanda € G.Ifo(a) = 17, then o(a®) is

\},9/1? (b) 16 (c) 8 d 5

o@Y=11 = g = ¢

o (o) = i(;ﬂ)

_ T
|
= |3
28) Suppose a group G contains elements a and b such that o(a) = 4,0(b) = 2,a*b = ba. Then
o(ab) 1s
a) 2 by 5 (c) Infinite (d 6

OW= L = ot =e

cB -0 5 T-e O (ab) = 2

1}
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O (G\\o) =2

>

o(l=2 A b ==~C
o®b = bo
o (2 = o (k)b

= (o) (b¥) = @B (@h)
> R = {Q\D\L
e = (ok)

29) Inagroup G, the number of elements a € G such that a* = a 1s

(a) 0 \_aaﬁ/’ 1 (c) 2 (d) None of these

2

e = &

Practical - 02 Objectives

Objective Questions

() The group of symmetries of a rectangle which 1s not a square 1s

(a) (Z,.+) 7~ V, —Klein's Four group (c) D, (d) None of these
CLYLO—U..P cfb gj’mmi —\—T\? AN O/b MC-/\ N CJ\Q = N n
2)  The group of symmetries of a square has order

(a) 4 (b) 24 ey 8 (d) None of these

(3)  The group of symmetries of
(a) asquare iz Abelian (b) an equilateral tnangle 15 Abelian

\/Qe’)/ a rectangle 1s Abelian (d) None of these

(4)  The group of symmetries of a regular n —gon (n > 3) has
(a) n elements of order 2 and n — 1 elements of order n.
(b) nelements of order 2 if n 1s odd.

c) exactly 2 elements of order n.

(d) None of the above.

o(®) =4 , 0(R)=2 |, 0(Ra) =L | o(R)=0(Ry

,OQ’RQ
Sotheset G={Ry,R;,R, ,R3,Rs,R5,R¢,R; } = O(R)= 2L
R, R, R, Ry R, Rs Rs R,
R Ry R | R, R« R. R- R« R Roe®i=%y
0 0 1 2 3 4 5 6 7
R, R, R, \R;|Ry Re R, Rs R, (RoR)oR, = RoR,
7?5

- I — _ V=— 1 _ - - - -
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Ry Ry R, \Rs \Ro R¢ R; Rs Ry (R,oR o R = R0k,

‘ 7?_3
R, | Ry Ry \Ro){Ri Rs Ry Ry Ry (R, )2 R,OR, - ReF,
R, R, R, |R, |R; R, R¢ R, R . R
QRIB :RO

R, Ry R, |Rs |Re (R) R, Rs Ry

R: Re Rs |R, |[R, R, @ R, R RyoRy = Ro
QQ::_)L = 2

Re R¢  Rs |R, |Rs Ry Rs R,

R, R Rs |Re |Re Rs Ry Ry (Ro

(3)  Let G be the group of symmetnies of a square. Then center of G has
(a) only one element, (b) four elements,

VQ{.‘)/ exactly two elements. (d) None of these

(e = i ee | 7 vy e o)
,, R, € Z (&)

(6)  Let G be the group of symmetries of a regular pentagon. Then G has
\Laa/ > reflections and 5 rotations. (b) no reflections and 10 rotations.
(c) 10 reflections and 10 rotations. (d) None of these

() Letoe S, beacycle of length . Then ¢® 1s a cycle of length r 1f
(a) kisodd b (k) =1 (c) kiseven (d) None ofthese

© ¢ Sn b @ o\ojdgdb (e =Y

&G&G\LB — ¥ 07\\% (e ) =)

&) The number of elements of order 2 in 54 18

(a) 8 (b) 6 \gﬂ/ 9 (d) None of these

() LetH = {aa € 55+ a(1) = 1}. Then
(a) H has only identity element, (b) H has only even permutations.

ST o(H) = 24 (d) o(H) =12
O(Sgh:bl’ = 120 \
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O(Sg,j:bt = 120
Y =, hio= quy

= Io&)=2h

10)  The orders of elements in the group A, are
vﬁaﬁ/ 1,2and3. (b) 1,2and4 (c) 1,3and4. (d 1,2

o@q:_‘i‘i:%ﬁi =\2 \, 2, 3. h, G2

(1) The maximum order of an element in 550 18
(a) 10 by 24 (c) 25 \_Lda/STJ
O (SIO\ = 101
C.,\ 'J_?Dj Ll_\\z)@‘—[ %\ Q‘o\%i < Sieo
o Q-?% = >
o Ld>613d)~ D v
o (L2 (Weer 2) Qo\%ﬂ = dom &% R %
= 20 (XYL KB)

(12)  The normalizer N{(123)) ofthe element (123) mn S; 1=

@ (1,(123)} T {1,(123),(132))
() {I,(132)} (d) None of these

(127)0 = ¢ Q22) , ¢ € S,
(123) T = 1 (ax) = T N (Qaw)

(%) (23) = (1) = (123) (12%) ) () 6)
_ N
2D () = T o= (022) Q92) 5 020 e N (2y)

(13)  For what value of n, D, =35,
\/ﬁaj’ n=23 (b) n=4 (c) n=5 (d) there 1s no such n exists

(nlaePis wiwe Oo(D =vw , O((>)=w
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(Wgasf)is W O(l)=w , O(GP)=xr
(a) always less than n. (t) mk \/@ l.e.m[m, k] (d) None of these

(13) Ifo €S, has odd order then
(a) o 1sodd permutation, \ﬂ;)/ g 1s even permutation.

(c) o may be even or odd permutation. (d) None of these

353(123\ = Q\\)?S_\ = (—\)1 = + QN e

(16) Every permutation 1 4, can be wntten as product of
\/Qaﬁ/ even number of transpositions (b) p transpositions, where p 1s an odd prime
(¢) odd number of transpositions (d) None of the above

B, (_\9\"31(1&0)
C23) = i)

(I7) Let B € S, such that §* = (2143567) then § is equal to
(a) (2516473) \M{245?136} (c) (2631754) (d) Nomne of these

(ab2F 120 (Ansl 130) (BT 130) (an w7 XA
= (21w 25 7))
(18) In the group of symmetry of a rectangle (which 1s not a square) , the element obtain 1n
rotation of rectangle by angle 180° 1s
(a) (12)(34) AT (13)(24) (c) (14)(23) (d) None of these
2
L\ . 3 2 9 \
O . -
Q0 \20
\ 2
3 5
[
Cr 2y 3 N

(19) The group of symmetric of an equilateral triangle 1s

@7ss () 4 © A @ s
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(207 In the group of symmetries of an equilateral triangle with vertices. 1, 2.3, let o denote
clockwise rotation through 120 about center and 7 denote reflection about the line joining
vertex 1 and mid point of opposite side then

\/Qa’)/ o does not commute with 7. (b) o commutes with every element of the group

(¢) o, 7 have order 2 (d) o,thave order 3.

) “)_
AN S s,
> ‘ =
[ 2

~ = () (23)

ANEUET CE IR GEI N
N = EHe) = UN @)

sV F S

(21) Let Gy, G4, G3 denote the group of symmetries of a equilateral rectangle, rectangle and
square respectively. Then,

(a) Gy, G4, Ggare all abelian (b) G,,G,, Gy are all non-abelian
\,Qf{ G, and G5 are non-abelian and G, 1s

abelian (d) G, G, are abelian and G4 15 non-abelian

(22) Let G denote the group of symmetries of a square then the number of elements in the
centre of G 1s

(a) 1 \g;a/z © 3 d 4

(23)  The group of symmetries of a regular n — gon is

(a) S, (b) S, © 1z, udr D,

(24)  Consider the groups Ag, A,, S5, S, Among them

) A, is abelian, S,, 5, are non-abelian €] A, A, are abelian, 55, 5, are non-abelian

(c) All the groups are non-abelian (d) As,S; are abelian, A,, S; are non-abelian

My = % T, L2y, Q%z}’k
T (2)= axy T, O23) 0322 =1 = (122)(123)
Lad) @) = T (122)

SY PM MS Sem 4 Page 11



(25) 53 has no element of order

(@) 1 (b) 2 Ner~ 4 d 3

A, Ry, 3

Practical - 03 Objectives

1. Let H be a proper subgroup of the group (Z, +) such that 18, 30, 40 belong to H then
() H=10Z ~4JH = 2L (OH =T (d) H = 360Z

o l1f,»0, Lo -
1o 5 20 (o 3AC0
Bé’b,B,QD acd = 2
ﬁ\?), VLo Ly
5

2. Let & be a group having elements of order 1, 2, 3, 4, 5, 6. The minimal possible order of & 15

(a) 100 (b) 30 (c¥60 @1

tom = 5125, 56] = axaxaxs o

3. Let G be a group of odd order and e be an identity element of G. The equation x* = e has

\;;13’ a umique solution in G (b) no solution 1n & (c) two solutions in G (d) Cannot
say
. N z
- | x=e , e =&
X = e VS oY SO \.uﬁ

4. Let ¢ be anon-Abelian group Z(G) = {x € G |lax = xa ¥V a € G} then

W{G} = {e} (b) Z(G) # G and Z(G) 1s Abelian (c) Z(G) = G (d) Z(G) 1s non-
Abelian

5. A group G has subgroups of order 45 and 75. If 0(G ) < 400 then
(a) 0(G) = 150 \/(*ETU(G) = 225 (c) 0(G) = 375 (d) 0(G) = 150 or 225

WEN 150, wslaasv 15|22 v
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6. A, has no subgroup of order
()2 (b) 3 ©4 X 6

7. Leta = (13)(24) € 5,. Let N(a) = {o € 5,| oa = ac}. Then order of subgroup N(a)s
\/Qa’)/:l (b) 6 (c) 12 (d) 24
4 = (13) (L) € Sy Le N
G2 @r) )@y = (2N (DR (HEDHENE
O GERHODER) = (W) @3 0D (@) eV (o)
0D YLD @) = (W) (az) O (25 € )

1)

8 Leta=(123)€5; Let N(a) = {0 € 53|lc0a = ac}. Then order of subgroup N(a) 1s
(a) 3 (b) 2 (c)1 (d)6

10, ©* under multiplication has

(a) No non-trivial finite cyclic subgroup (b) Only one non-trivial fimte cyvelic
subgroup
\}w/lnﬁnitely many non-trivial finate cychie (d) None of these.
subgroups

11. Let pbe prime. If a group & has more than p — 1 elements of order p_ then

{(a) 715 cyclic (b) G 13 not cyclic
(+ has a umique subgroup of order p. (d) None of these.
=
In that subgroup of order p, there are ¢(p)=p-1 elements of order p. Hence, there are only
p—1 elements of order p in G. If there are more than p-1 elements of order p, then

there must be one more subgroups of order p,
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12, U(12), the multiplicative group of units in Z,, . has

(a) Only one proper subgroup \/(»Hf Two proper subgroup.
(c) Three proper subgroups (d) None of these.

o LRy = Qs Ay \\’g o (o) = I
W= SW\LS JH'L:%\JB’_%

13, (1,4,7F m U9)is

(a) Not a subgroup of U(9) (b) Is a subgroup of U(9)
(c) ¥ a cyclic subgroup of U(9) (d) None of these.

U (@)
)
L =Gy =\
14 {oc€ES,: ag(6)=1} mn5;1s
J{a)-Not a subgroup of 5 (b) Is a subgroup of 5,
(c) Is a cyclic subgroup of 5 (d) None of these.

W wy ol Om:g foo  odfamentx G’l7 fle <ok
(lazusc) | (1o (2345) € sef
Nowd (o Wy oo & SUBambuSo S\
(1&) (2aus) Qqs@%@) = (16)(@345) (&5 4 3 ar)
= (NQO)ENLYE): @ ) ¢ s

15. If a group  has only one element a of order # | then which of the following 1s true;
(1) a€Z(G) (n) n=2 (m) aisinverse of itself
(a) Only (1) (b) Only (11) and (i11)
(c) All the three (d) None of these.

If a group has only one element a of order n, then a belongs to Z(G) and
n=2.

ond A e 3 ois inveur chPsqfq;
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