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Note :  The question paper is divided into three sections A, B and C. 

Use of calculator is allowed in this paper.

ZmoQ> :  àíZ nÌ VrZ IÊS>m| "A' "~' VWm "g' ‘| {d^m{OV h¡& Bg àíZnÌ 
‘| Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

   Section - A 7 x 1 = 7

Note :  Section ‘A’ contain 07 very short answer type questions. 

Examines have to attempt all questions. Each question is of 01 

marks and maximum word limit is thirty words.
(IÊS> - A)

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

1) (i) Define Binary operation.

  {ÛAmYmar g§{H«$¶m H$mo n[a^m{fV H$s{O¶o&
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 (ii) Define permutation group.

  H«$‘M¶ g‘yh H$mo n[a^m{fV H$s{O¶o&

 (iii) Define cyclic group.

  MH«$s¶ g‘yh H$mo n[a^m{fV H$s{O¶o&

 (iv) Define normal subgroup of a group.

  {H$gr g‘yh Ho$ àgm‘mÝ¶ Cng‘yh H$mo n[a^m{fV H$s{OE&

 (v) Define a Vector space.

  g{Xe g‘pîQ> H$mo n[a^m{fV H$s{O¶o&

 (vi) Write the characteristic of a field #z
7 7 7
, ,+^ h and 

, , , ..,z 0 1 2 6
7
= " ,

  joÌ #z
7 7 7
, ,+^ h, Ohm± , , , ..,z 0 1 2 6

7
= " , H$m A{^bjU ~VmB¶o&

 (vii) What is the order of identity element in a group?

  {H$gr g‘yh ‘| VËgVH$ Ad¶d H$s H$mo{Q> {H$VZr hmoVr h¡?

   Section - B 4 x 8 = 32
Note :  Section ‘B’ contain eight short answer type questions. Examinees 

will have to answer any four (04) questions. Each question is of 
08 marks. Examines have to delimit each answer in maximum 
200 words.

(IÊS> - ~)
ZmoQ> :  IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 

^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$ 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) Show that the set ; ,G a b a b Q2 != +" , is an abelian group for 

the addition operation.

 àX{e©V H$s{OE {H$ g‘wÀM¶ ; ,G a b a b Q2 != +" , ¶moJ g§{H«$¶m Ho$ 
{bE EH$ H«$‘{d{Z‘o¶ g‘yh h¡&

3) If  ( )1 7 2 6 3 5 8 4σ =

  1 2 3 4 5 6 7 8
2 5 4 3 8 7 6 1

ρ = c m

 Then prove that

  ( (1) (7) (2) (6) ( ) (5) (8) (4))3–1ρσρ ρ ρ ρ ρ ρ ρ ρ ρ=

 ¶{X ( )1 7 2 6 3 5 8 4σ =

  1 2 3 4 5 6 7 8
2 5 4 3 8 7 6 1

ρ = c m

 Vmo {gÕ H$s{OE {H$

  ( (1) (7) (2) (6) ( ) (5) (8) (4))3–1ρσρ ρ ρ ρ ρ ρ ρ ρ ρ=

4)  Prove that there have no proper subgroup of an finite group of prime 

order.

 {gÕ H$s{OE {H$ A^mÁ¶ H$mo{Q> dmbo n[a{‘V g‘yh H$m H$moB© C{MV Cng‘yh 
Zht hmoVm h¢&

5) State and prove Caley’s theorem for group homomorphism.

 g‘yh g‘H$m[aVm Ho$ {bE H¡$bo à‘o¶ H$m H$WZ H$a {gÜX H$s{O¶o&
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6) Prove that a field has no proper ideals.

 {gÕ H$s{OE {H$ EH$ joÌ H$s C{MV JwUOmd{b¶m Zht hmoVr h¡&

7)  Show that the following set V of matrices is vector space over the 

field R of real numbers with respect to matrix addition and matrix 

scalar multiplication where:

 {gÕ H$s{OE {H$ {ZåZ ‘¡{Q´>³g g‘wÀM¶, ‘¡{Q´>³g ¶moJ Ed§ ‘¡p³Q´>³g A{Xe 

JwUZ Ho$ gmnoj dmñV{dH$ g§»¶mAm| Ho$ joÌ R na EH$ g{Xe g‘pîQ> h¡&

 ,
a
b a b0
0

V Rd= e o* 4

8) Prove that every finite generated vector space has a base.

 {gÕ H$s{O¶o {H$ àË¶oH$ n[a{‘V O{ZV g{Xe g‘pîQ> H$m EH$ AmYma hmoVm h¡&

9)  Prove that in a vector space if every subset of a finite set is linearly 

dependent then finite set is also linearly dependent.

 {gÕ H$s{O¶o {H$ {H$gr g{Xe g‘pîQ> ‘| ¶{X {H$gr n[a{‘V g‘wÀM¶ H$m 

H$moB© Cng‘wÀM¶ EH$KmV naV§Ì hmo Vmo dh n[a{‘V g‘wÀM¶ ^r EH$KmV 
naV§Ì hmoVm h¡&
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   Section - C 2 x 14 = 28

Note :  Section ‘C’ contain 4 long answer type questions. Examinees 

will have to answer any two 02 questions. Each question is of 

14 marks Examinees have to delimit each answer in maximum 

500 words. 
(IÊS> - g)

ZmoQ> :  IÊS> "g' ‘| 4> {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝhr ^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¡&

10) Prove that every ring can be embedded in a ring with unity.

 {gÕ H$s{O¶o àË¶oH$ db¶ H$m EH$ VËg‘H$s db¶ ‘| AÝVñWmnZ {H$¶m 

Om gH$Vm h¡&

11) Prove that V(F) is an finite dimensional vector space and W is any 

subspace of V, then quotient space V/W is also finite dimensional 

and dim.(V/W) = dim. (V) – dim. (W)

 {gÕ H$s{O¶o {H$ ¶{X V(F) EH$ n[a{‘V {d‘r¶ g{Xe g‘pîQ> h¢ VWm 

W, V {H$ EH$ Cng‘pîQ> h¢ Vmo {d^mJ g‘pîQ> ^r n[a{‘V {d‘m {H$ hmoVr h¢ 

VWm {d‘m V/W = {d‘m V – {d‘m W  
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12) Prove that prime field of non zero characteristic p is isomorphic to 

field , ,Z
p p p

#+` j, Where 0,1, 2, 3 ...... ( – 1)Z p
p
= " ,

 {gÕ H$s{O¶o {H$ AeyÝ¶ A{^bjU H$m A^mÁ¶ joÌ, joÌ , ,Z
p p p

#+` j

Ho$ Vwë¶H$mar hmoVm h¢ Ohm± 0,1, 2, 3 ...... ( – 1)Z p
p
= " ,

13) (i)  Prove that the intersection of any two normal subgroups of a 

group is a normal subgroup.

   {gÕ H$s{O¶o {H$ {H$Ýhr Xmo àgm‘mÝ¶ Cng‘yhm| H$m gd© {ZîR> Cg 

g‘yh H$m EH$ àgm‘mÝ¶ Cng‘yh hmoVm h¡&

 (ii) State and prove fundamental theorem on homomorphism.

  g‘H$m[aVm {H$ ‘yb^yV à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&

 


