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Important Instructions : ‘ﬁﬁqﬂf ﬁiﬂ :
1. The candidate will write his/her Roll Number | 1, appeff ar IS Bad S R R R
only at the places provided for, i.e. on the cover Sﬁﬂm
page and on the OMR answer shect at the end W ¥ fo R e I 7E % AN

and nowhere else.

R
2. Immediately on receipt of the question booklet, 2, TN

the candidate should check up the booklet and ﬁﬁﬁﬂﬁ E{ﬁﬁiﬂ 3

ensure that it contains all the pages and that no 3 Ak aﬁ’?gimggﬁg gsﬁs;l R 'CFTQ ‘BW
question is missing, If the candidate finds any 2 o T
discrepancy in the question booklet, he/she ¥ m P @ 10 e & HIR &
should report the invigilator within 10 minutes e 7 &Y aifey SR AT 3R

B IRUER
of the issue of this booklet and a fresh question @ m LAG Eﬁﬁ?ﬂ WIS TR o ARy |
booklet without any discrepancy be obtained.




Let G, and G, be two finite
groups such that 0(G,) = 2000
and 0(G,) = 400. If f: G, = G,
is a subjective group
homomorphism then :

(A) 0 (Ker(f)) =2

B) 0 (Ker(f)) = 4

(© 0(Ker(f))=5

(D) 0 (Ker(f)) =10

Where 0(G,) and O(G;) denotes
order of group G, and G,

. "9 fafsw 6, 3R G, & Rt e
79 TR & % 0(G,) = 2000 W@
0(G,) = 400.3  f:G, > G, @
TS TR [N & al
(A) 0 (Ker(f)) =2
(B) 0 (Ker(f)) =4
(C) O(Ker(f))=5
(D) 0 (Ker(f)) =10
W&t 0(G,) ¥R 0(G,) ¥F G, W@
G, P dIfe 7 <A Z|

2. If52°5=pn(mod11) and ne 2. IR 5215 =n(mod11) IR ne
{0,1,23,4,5,6,7,89,10}, then ‘n’ {0,1,2,3,456,7,89,10}, & @ ‘n’
is equal to : TR 2
A 1 @A) 1
(B) 2 (B) 2
© 3 © 3
(D) 4 D) 4

3. The value of a for which G= 3. a @& 79 fWe fw 6=
{a,1,3,9,19,27} is a cyclic group {@,1,3,9,19,27} TH WG 56
under multiplication modulo 56 3ld T TR T ¥
IS : A) 5
B B) IS
(B) 15 © 25
© 2 D) 35
D) 35
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pis 4 ufRRaeG@fe ‘n FE AR p,n F

4 If a €G 1s of order 'n’
coprime to n, then the order of AT 2 Al aP B BIfe B
af is (A) 1
{A) | (B) n
(B) n (C) n A B
(C)  Lessthann D) n A

(D) Greater than n
5. Let(Z.1) be the group of integer. 5. afe (z, 1) ydiE WA & g Bl sl

Then the numbers of subgroups D [ II-—FR &
of (Z.t)1s: (A) 2

A) 2 (B) 2" neN

(B) 2".nEN (C) 2n+1 neN

(©) 2".neN (D) Infinite

(D) Infinite

6. Let G be a non-abelion group, yé 6. A Al 6 G IF 3@ el e

G and let the maps f, g, h from G ' 2 yEGT £, g h G ¥ T ¥ Bor
to itself be defined by f(x) = 2R B FO) = yxyl, g(x) =
’ -1 = 51 d h= .
yxy™h, gx)=x"" an x~1Td h = gog ¥ URMIRT & o -
0g, the :
999 (A) f, gh @R &
(A) f, g hare homomorphism
(B)  fHHT®IRGT R
(B)  fis homomorphism
. C h  GHIEIRG Afdq
(C)  h is homomorphism but g (©) 8 g
is not a homomorphism TAIGIRAT e &
(D)  Both (B) and (C) (D) (B)3R (C)3H
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7 The value of Enter of function 7. IR - p(105) BT | BT |
¢(105) is: (A) 24
(A) 24 (B) 48
- »
(D) 64 (D) 64
8. If G is an abelion group then for 8. M G Uh A Y 2 oa
all a,beG, b 'oa‘oaob is abeG, & fU b'oa'oaob
equal to W 2
(A) aob (A) aob
B) alob? (B) alob™?
) e © e : :
(D)  None of these (®) R ¥ e
9. Which of following is not forma 9. = ¥ & 37 &g el T 2 ?
BN ®) .
A W) B) (Z.0)
(B) (Z.1)
© (0.0 ©) (@0
(D) (R, (D) (R,1)
10.  Which of the following is false  10. f=foRad # ¥ @1 W Tod FuF 27
statement ? (A) ¥ HA—gRadT BT Yehd T
(A) Inverse of even o 2
- :rmutat]on is :ven y ®) Rw wReE @ e
verse 0 0
permutation is odd R <R @
(C) Product of two even © A T IR N R
permutation is even W & @
(D)  Product of two odd (D) < v FA-uRadH &1 b
permutation is odd faww B €
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If G is a group then the quotient
group G|N will be defined if :
(A) Nisasubgroup of G

(B) N is a normal subgroup of

1. R G @ wE & a fwm T
ofenfa & afe
(A) N, G & @ U ¢
(B) N, G @ (¢ yqHd STAYE

G g
(C) N is a finite subgroup of (C) N, G @ TP 7RfAd ITEE
G g
(D)  None of these D) T A P e
12.  Let H be a subgroup of a group  12. IR H fosft ¥ G @1 ITIYe ?
G and N is normal subgroup of TN SUH T T STIE g ar
G, than: ‘ (A) HNN, H & WF S0
(A)  HNN is normal subgroup 2
of H
_ (B) HNN , G & WM IUEYE
(B) HNN is normal subgroup N
of G
(C)  HUN is normal subgroup () HUN, G B SR
of G &
(D)  None of these (D) T 9 &g T
13. Consider a group of positive 13. TR} Q* ITRYH
. + . .
rational number (@ with x*y= Ezz . Vx,yeQ*
operation defined by . _
o . & A Th YT IRA Tl ot
Xy ==, Vx,yeQ .
Then, identity element of this e & P ﬁ UL
group : Ay 1
A) 1 (B) 2
B) 2 <€ 3
& s @ 3
D) 2
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14.

15.

16.

If a=b (mod n) and C=d
(mod n), then which of the
following is correct ?

(A)  a+c=b+d(modn)
(B)  ac = bd (mod n)

(€) a-c=b-d(modn)
(D)  All(A), (B) and (C)

If pis a prime and ‘a’ is any
integer not divisible by p then :

(A) a’™'= -1 (mod p)

(B) aP~' =1 (modp)

(C) aP*'=—1(modp)

(D) aP*l=1 (modp)

Let a group of real number R

with the binary operation given
by axb=a+b+ab
Va,bERa+ -1,p+ -1

Then inverse of any element x €
Ris:

A) «x7t
(B) x+x71
© =
DO =

14. Rt a = b (mod n) and C = d (mod
n), ®, a1 frfeilead & @ a9 @ W
27
(A) a+c=b+d(modn)
(B) ac = bd (mod n)

(C) a—c=b—d(modn)
(D) ¥ (A), (B) 3R (C)

15, I} p UH awea e @ AR 2 DR
e & W 6 p ¥ fowfog &t R,
ar
(A)  aP™'=-1(mod p)

B) aP"!=1(modp)
(C) aP*'=-1(modp)
(D) aP*' =1 (mod p)

16. I R TS FwR @ WE @

a*b=a+b+ab, Va, b ER

a*-1p *-1

@R & B orTq x o1 Eed §
A)  x7!

(B) x+x!

© =

D) —=
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17. If every element of a group G is  17. Rk @ G & YA Haqd T Pl
its own inverse, then G is FFH e MG e
(A)  Invertible (A) wuﬂ—q
(B)  Cyclic B) T
(C)  Abelion ©) T
(D)  None of these :
(D) T/ IR T
I8.  The additive cyclic group of 18. el Z & e Tl TF TP
integers Z, is generated by an 3qUq § I~ BT & ¢
element : A) 2
(A) 2 B) 1
4 < -l
) ) ®)IRC)
(D)  Both (B) and (C)
19.  Generator of the group 19. WG ={1,-1,i,—i} F I ¢ :
G=1{1,-1,i,—i}is: A) 1
A 1 B) -1
®) -l © i
© i (D) IR )
(D)  All of above
20. The set of third roots of unit 20. 3@ & dA! Tt Ry 44T &
froma:
(A)  Group of order 3 under (A)  TF W @l 3 7 T
multiplication (B) AW & T IS 3 F WE
(B)  Group of order 3 under
addition (C) T & W Ffe 3 3T g
(C)  Group of order 3 under (D) T Q38 T
division
(D)  None of these
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21.  Number of distinct right cosets 21, UHTHD e G = {(L,-1,i,-0}
of H={1,-1} of the H={1,-1} & = R 75 w=a
Itiplicati - = :
multiplicative group G = & @
{1,-1,i,—i} is :
(A) 1
(A) 1
B) 3
B 3
(B) ©) 2
C 2
D 4
22. In a given group (G;),aeG 22. fodr e (G)¥ a€Gola)=n
such that o(a) =n and a™ =e AR a™ =edl:
then : (A) n,m 3 ST FRar
A divides
(A) ndividesm B)  m,na@ R
(B) mdividesn
(C) mn=e
6 mn=e
(D) n=me
(D) n=me
Where ¢ is an identity of G.
23. IfGisagroup oforder 24 and 23. IR G I 24 & W@ TR ¥ W
a?%23 = g" with o0 <n< 24, a?0%3 = g™ | o‘< n<24a ‘n’ H:
then the value of ‘n’is: i
A) 10 (A) 10
@) 7 (B) 7
() 14 © 14
(D) 8 (D) 8
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B 8 @ B T W @

24.  How many generators are there 24.
of the group (cyclic) of order 8 S Bt ?
is? A)
A) 1 B) 2
B 2 © 3
© 3
O 4 (D) 4
25. Let‘a’ and ‘X’ be any elementof ~ 25. HF MU f& @ G @ F§ Hqqq
a group G then : ‘@’ R x' g ar:
(A)  0(a) = 0(x"tax) (A)  0(a) = 0(x tax)
(B) 0(a) = 0(ax) (B) 0(a) = 0(ax)
(€ 0(a)=0G""a) ©  0(a) = 0(x'a)
26. The order of every element of a  26. U&% NG WE & YAd 3/[@°qd a
finite group is : Jife 2 :
A 0 (A) 0
B) 1 B) 1
(C) Infinite ,
o ©) IAad
(D)  Finite
(D) uRf@
27.  The order of the identity element  27. U® WE G H ToMa 3 dife g
in a group G, is always : ‘ ad 2
A 1 A) 1
(B) 2 (B) 2
< 3 €) 3
D) 0 D) 0
1394 MAT 201 Page - 10



29.

30.

28.

Let G be a group and a € G then:
(A) 0(a)<0(a™M)

(B) 0(a)>0(al)

€ 0(@=0(a"

(D)  None of these

Where 0(a) denotes the order of
an element a € G.

The integers ‘a’ and ‘b’ have the
same remainder when divided by
a positive integer ‘n’ if and only
if :

(A) a=b(modn)

(B) a#b(modn)

(C) ab=0(modn)

(D) ab =1(modn)

Let G be a finite group of order
‘n’and a € G then:

(A) a%©@ xe

(B) a'®@=¢

(C) a’@® =0(G)

(D) a’® =g

Where ‘e’ be the identity element
in G.

1394

28. WA AT S GU6 TR R w6 ac
G
(A) 0(a)<0(a™h)
(B) 0(a)>0(a™)
€ 0@(@=0(™)
(D) & ¥ B A
el 0(a) & 3@d a € G B IS
Pl T &l
29. UG ‘a’ W ‘b’ T4 Th A
e 0’ | ffoe e o 2 @
6 A WWha fem 2 IRk &R
Padt I
(A) a=b(modn)
(B) a % b (modn)
(C) ab=0(modn)
(D) ab=1(modn)
30. WM f& G @It ‘0’ @ w uRfta
TEeARacGRA:
(A) a’@ ze
(B) a’@=e¢
C) a’@ =0(0)
D) a'© =g
WEl ‘e’ WHE G BT T 4aTq 2|
MAT 201 Page - 11



31. Let G be a group and a € G.  3I. UﬁGWW?HﬂTaEG?ﬁ
Then which of the following is fyeforRag 3 @ 98 oY &
correct statements ? (A)  0(a) < 0(6)
A 0(a)=0(6) B) 0()>0(G)
B)  0(a)20(6) (©) 0 (a) vy W &
(C) 0 (a) is prime number D) 0@).00) =1
a). =
(D) 0(a).0(G) =1
32 Let f:G->G' be a group 32. ¥ Wi f& f:6 -6 '@ TR
homomorphism with identities e THIRINGT & o dawe 39ad e
and e’ then : WReld e
(A) f(e) = el (A) f(e) - el
® faH=(f@) vae B) fl@)=(f(a) Vaes
¢ ©) f(e)# e
s 1
© toxe @) (@) R (@)
(D) Both (A) and (B)
33.  Which of the following represents ~ 33. f=feiad # 9 39 tdoa—wRady 2
an identity Permutation ? A) (1)) 3)
A 1)@)3) B) (123)
B) (123)
© @21
© @21
D 12
o (12) D)y A2
1394 Page - 12
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34. Let e be identity element of 34, #F A & ¢ 98 G &1 & :
group G and f: G- G' be a TqHD FIIT 2 W f: GG Th 2.
group homomorphism and one- T gafar iR W’Eﬁ g an
one, then :

(A) Kerf=0G
A K =0 '
@) Res B)  Kerf = (e)
@) Kerf =18} (€)  Ker f =Gt
Ker f = G
@ Kot @) h (A), B)IR (©)
(D) All(A), (B) and (C)

35. Inverse of the permutation ¢ =  35. A IRada Jaqq
1 2 3 4\. _ 1 2 3 4
(2 3 ) s (2 4 3 1) 8
n (1 2 3 4) IR
@ 1 3 42

(A) (1 2 3 4—)
1 2 3 4 1 3 4 2
® )
1 2 3 4 (B) (1 2 3 4)
1 2 3 4
(© (1423) © (1423)
(D) (142) (D) (142 |

36. Index [G:H] of a subgroup H 36, @I 200 & & ¥ G & dIfC 10
with order 10 of a group G with U6 STGYE H &1 910id (G : H] &
order 200, is : (A) 20
(B)y 10 ©) 15
© 15 (D) 24
(D) 24
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Which of the following is odd

37

Preifafir § @ @ faed BH-oRad

permutation ? g & 7
1 2 3 4
‘, 1 2 3 4
SN CR 4) TR G 4)
1 2 3 4
2 3 4
® (457 3) (B) (:, 2 1 3)
() (1234) (C) (1234)
> (12 (D) (123)
AR A subgroup N of a group G is  38. G &1 U N e
p e il
normal if and only if : afe 3R daa afe -
(A) gng '€N VneN, (A) gng *eN vneN,
VgEG VgEeG
(B) gNg'=NVgeeG (B) gNg'=NVgeG
(C) Ng=gN VgecG (C) Ng=gN VgecG
(D)  All(A). (B) and (C) (D) a9 (A) (B) iR (©)
39.  Which of the following is an  39. f=fofed § ¥ &N Go—pa—aRad
even permutation ? Hqqq &
1 2 3 45
1
®w (12349 @ ;3349
| 1 2 3 45
® (3475 (B) (éﬁi‘;g)
(C) (123)(45) (C) (123)(45)
(D) (1234)(5) (D) (1234)(5)
1392 MAT 201
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40.

Let

S=1{1,23} be any non- 40
empty set and T be the group of
all even permutation on S. Then

order of T 1s

afe s = (1,23} b ulfad smqery #
ot T vt R uRadei @ e

A s e AT A wfe &l

(/\) §
(A) 6
(B)
By S
(C) 4
() 4
(D) 3
(DY 3

41, Which of following permutation 41 %= 3 & @l a¥ wA-feada & 7

1s even (A)  (12345)

(A)  (1234)5) By (1234

(B) (1234) (C) (123)45)
(C) (123)@5) (D)  (12)(34)(56)
D) (12)(34)(G6) .

42.  Let (R',) be the multiplicative 42, #F aifvll f6 (R*,) acAs arcdfas
group of positive real number T B A 9 & W (R
and (IR +) be the additive group qrefas s @ o T ¥ ar

f all 1 numbers, then the
SENRE e B f: IR—> R W & f(x) = logx
mapping . IR'= IR given by
,Vx R4 affa ¢
f(x)=logx ,vx R 1s:
. ‘ (A) GATHTRET -

(A) Homomorphism

(B)  One-one (B) e '

©  Onto (C) T

(D) Al (A), (B) and (C) (D) (A), (B)Ud (C) w4l

1394 MAT 201
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43. If f is homomorphism of G onto 43. fe f afe K » 99 G q 6 W
G’ with kernel K then : STEIEd qEIEINGT & a9
(A)  G'=GlK (A) G'=GlK
(B) G'=K|G (B) G'=KI|G
(C) G'=KG ©) G'=KG
D) G'=K-G D) G'=K-G
44, Order of Alternating group A¢ of ~ 44. 4BfeTsd FIF Ag @I P 8
even permutations of degree is: (A) 6
A 6 (B) 30
(B) 30 C) 36
(€ 36 (D) 360
(D) 360
45. IfHis a subgroup of a group G 45. I H,G &1 (& SUHYE EAHD
then any two right cosets of H is - Cy
G- : Pg a1 3 WA G H &
(A) Neither disjoint  nor (&) TR E AR T & T R
identical (B) AT 3rerar v M
(B)  Either disjoint or identical ©) o B R
(C)  Always disjoint
(D)  Always identical (D) T T §
46. The identity permutation is 46. THHD HAGY THI ¢
always : ' (A) @ R maE
(A)  An odd permutation
(B)  An even permutation (B) TP ¥ W
(C) Both odd and even (C) o W wW R wwey
permutation :
(D) None of these ©) I 7R
1394
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Let G be a group then (ab)™! is

47. WM RN GUE T &, A (ab)?

"l .

cqual to : Y
(A)  a'p?

(A) at'bh7?
(B) b 'a

(B) b7la
(€)  ba™?

(C) bal
D h-1q-1
(D) b7la ©) bla?

48. If f:G = G* be an isomorphism 48, IR f:1G > G' T TG 2 dr
and if a € G has order ‘n’ then AR aeGd e ‘v 2 d9 f(a)
the order of f(a) is : DR
A) 1

(Aa) 1
B 2
(B) B 2
C
(C) n © =
(D)  None of these .
(D) ¥ 9 1§ T

49, If G is a finite group and H its  49. 3 G & IR ¥ & @ H
subgroup then according to TGN IR & dl AR @ Y
Lagrange’s theorem : 'rﬁ AR
(A) 0 (G)|0(H) (A) 0 (G®|oH)

(B) 0(H)=0(G) (B) O0(H)=0(G)
© 0 (H)0(G) © 0(H)]0(6)
(D)  None of these (D) & q g e
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50.  If nis a composite integer, then - 50 af¥ n T ¥Iog qOiH &, Al
(A ¢m) <Vn A pm<Vn
B) o¢Mm)<n-Vn B) ¢(n)<n—Vn
© ¢ >n-vn (€) ¢m)>n—Vn
(D) @) <Vn-n (D) P <vn-n
Where ¢ denotes Enter function e ¢ JfTeR e B Swnr & U
andn > 1, -
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