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Note:	 The question paper is divided into three sections A, B and C. 
{ZX}e :	 àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡&

	 Section - A	 7 × 1 = 7
(Contain seven (07) Very Short Answer Type Questions)

Note:	 Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit may be thirty words.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "A' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| 
H$mo g^r àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&

1)	 (i)	 Define order of a group.
		  g‘yh H$s H$mo{Q> H$mo n[a^m{fV H$s{O¶o&

	 (ii)	 Define group homomorphism.
		  g‘yh g‘H$m[aVm H$mo n[a^m{fV H$s{O¶o&
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	 (iii)	 Find all the cosets of subgroup { , }1 1H $= -6 @ in group 
1, 1, ,i iG $= - -6 @" ,

		  1, 1, ,i iG $= - -6 @" ,  ‘| Cng‘yh { , }1 1H $= -6 @ Ho$ g^r 
ghg‘wÀM¶ kmV H$s{OE&

	 (iv)	 Define Bases of vector space
		  g{Xe g‘[ï> Ho$ AmYma H$mo n[a^m{fV H$s{OE&

	 (v)	 Define ideals of a ring.
		  db¶ H$s JwUOmdbr H$mo n[a^m{fV H$s{O¶o&

	 (vi)	 Define integral domain.
		  nyUm©H$s¶ àm§V H$mo n[a^m{fV H$s{O¶o&

	 (vii)	Define linear combination of vectors.
		  g{Xem| Ho$ EH$KmV g§M¶ H$mo n[a^m{fV H$s{O¶o&

	 Section - B	 4 × 8 = 32
(Contain Eight Short Answer Type Questions)

Note:	 Examinees will have to answer any four (4) question. Each 
question is of 08 marks. Examinees have to delimit each answer 
in maximum 200 words.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$ H$mo H$m 
h¡& narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¢&
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2)	 Prove that set G = {1, 2, 3, 4} is and abelian group for operation X5 
(mod 5) where		     

If a b 5# 1

	
a b=# a b

5

a b

#

#

5 *
	 Remainder of If 5a b $#

	
	 àX{e©V H$s{OE {H$ g‘wÀM¶ G = {1, 2, 3, 4} g§{H«$¶m X5 (‘m°S²>¶ybm| 

JwUm 5) Ho$ {b¶o EH$ H«$‘{d{Z‘o¶ g‘yh h¡ Ohm±	
						    

¶{X a b 5# 1

	
a b=# a b

5

a b

#

#

5 *
	 H$m eof ’$b , 	¶{X 5a b $#

3)	 Show that 3-symmetric group S3 is an finite group for multiplication 
of permutations.

	 àX{e©V H$s{OE H$s VrZ Aem§H$ g‘{‘V g‘yh S3, H«$‘M¶ JwUZ g§{H«$¶m 
Ho$ {bE EH$ n[a{‘V g‘yh h¡&

4)	 State and prove Lagrange’s theorem for finite groups.
	 n[a{‘V g‘yhm| Ho$ {bE boJ«|O à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&

5)	 If Z (G) is centre of group G and ( )
G
Z G  is cyclic then prove that G 

is an abelian group.
	 ¶{X Z (G) g‘yh G H$m H|$Ð h¡ VWm ( )

G
Z G  MH«$s¶ h¡, Vmo {gÕ H$s{O¶o 

{H$ G Am~obr g‘yh hmoJm&

6)	 Prove that characteristic of an integral domain is zero or a prime 
number.

	 {gÕ H$s{O¶o {H$ nyUmªH$s¶ àmÝV H$m A{^bjU eyÝ¶ AWdm EH$ A^mÁ¶ 
g§»¶m hmoVr h¡&
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7)	 Prove that set , , , ........... ,v v v vS= 1 n2 3" , of non zero vectors of vector 
space V(F) is linearly dependent if and only if any vector v dm S, is 
linear combination of previous vectors where m n2 # #

	 {gÕ H$s{O¶o H$s {H$gr g{Xe g‘{ï> V(F) ‘| AeyÝ¶ g{Xem| H$m g‘wÀM¶  
, , , ........... ,v v v vS= 1 n2 3" , EH$KmVV: Am{lV hmoJm ¶{X Am¡a Ho$db ¶{X 

O~ H$moB© EH$ g{Xe v dm S AnZo nyd©dVu g{Xem| H$m EH$KmV g§M¶hmo, 
Ohm± m n2 # #

8)	 Show that set (1,0,0), (1,1,0), (1,1,1)v v vS= = = =1 32" , is base 
for Vector space ( ) , , , , ,V R a b c a b c R!= ^ h" ,

	 àX{e©V H$s{O¶o {H$ g‘wÀM¶ 
(1,0,0), (1,1,0), (1,1,1)v v vS= = = =1 32" , g{Xe g‘{ï> 

( ) , , , , ,V R a b c a b c R!= ^ h" , H$m AmYma h¡&

9)	 If W1 and W2 are any 2 subspaces of vector space V(F) then prove 
that dim. . . .dim dim dimW W W W W W2 2 2++ = + -1 1 1^ ^ ^ ^h h h h

	 ¶{X W1  Ed§ W2  {H$gr n[a{‘V {d‘r¶ g{Xe g‘{ï> V(F) H$s Xmo Cng‘[ï>¶m± 
hm|, Vmo {gÕ H$s{O¶o {H$ {d‘m (W1  + W2) = {d‘m W1  + {d‘m 
W2- {d‘m W W+1 2^ h.

	 Section - C	 2 × 14 = 28
(Contain 4 Long Answer Type Questions)

Note:	 Examinees will have to answer any two (02) questions. Each 
question is of 14 marks. Examinees have to answer in maximum 
500 words. Use of non-programmable scientific calculator is 
allowed in this paper.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	IÊS> "g' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¢& 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¡& Bg àíZnÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ 
H$s AZw‘{V h¢& 

10)	 Prove that 2 ,R m n m n Z!= +" , together with ordinary addition 
and multiplication is a commutative ring with unity.

	 {gÕ H$s{O¶o {H$, gm‘mÝ¶ ¶moJ’$b VWm JwUZ’$b g§{H«$¶mAm| Ho$ gmnoj 
2 ,R m n m n Z!= +" , BH$mB© Ad¶d g{hV EH$ H«$‘{d{Z‘o¶ db¶ h¡&

11)	 Prove that a ring without unity can be embedded in a ring with unity.
	 {gÕ H$s{O¶o {H$ BH$mB© Ad¶d a{hV db¶ H$mo {H$gr BH$mB© Ad¶d g{hV 

db¶ ‘| A§VñWm{nV {H$¶m Om gH$Vm h¡&

12)	 Prove that matrix set 

	 0
0

,V
a
b a b R!= e o) 3 is a vector space over set of real numbers R 

	 for matrix addition and matrix scaler multiplication.
	 {gÕ H$s{O¶o {H$ ‘¡{Q´>³g g‘wÀM¶

	 0
0

,V
a
b a b R!= e o) 3

	 ‘¡{Q´>³g ¶moJ Ed§ ‘¡{Q´>³g A{Xe JwUZ Ho$ gmnoj dmñV{dH$ g§»¶mAm| Ho$ 
joÌ R na EH$ g{Xe g‘{ï> h¡&
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13)	 (i)	� Prove that intersection of 2 normal subgroups of a group is a 
normal subgroup of that group.		  (4)

		�  {gÕ H$s{O¶o {H$ {H$gr g‘yh Ho$ {H$Ýht Xmo àgm‘mÝ¶ Cng‘yhm| H$m 
gd©{Zð> ^r Cg g‘yh H$m àgm‘mÝ¶ Cng‘yh hmoVm h¡&

	 (ii)	 State and prove Caleys Theorem for group homomorphism.	(10)
		  g‘yh g‘H$m[aVm Ho$ {bE H¡$bo-à‘o¶ H$mo H$WZ H$a {gÕ H$s{O¶o&


