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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 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) What is the order of cyclic permutation  f = (1 4 3 5) ∈S6

  MH«$s¶ H«$‘M¶ f = (1 4 3 5) ∈S6 H$s H$mo{Q> ~VmBE&

 (iii) Define homomorphism.
  g‘mH$m[aVm H$mo n[a^m{fV H$s{O¶o&

 (iv) Define ring without zero divisor.
  eyÝ¶ ^mOH$ a{hV db¶ H$mo n[a^m{fV H$s{O¶o&

 (v) Give an example of field.
  joÌ H$m EH$ CXhmaU Xr{O¶o&

 (vi) Define proper subspace.
  C{MV Cng‘pîQ> H$mo n[a^m{fV H$s{O¶o&

 (vii) What is the dimension of vector space

   ( ) , , , ,V R a b c a b c Rd= ` j& 0 

  g{Xe g‘pîQ> ( ) , , , ,V R a b c a b c Rd= ` j& 0 H$s {d‘m ~VmBE&

 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$mo {H$Ýhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$m| H$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 = {1, -1, i, -i) where  i = ,1  is an commutative 

group for multiplication operation.

 àX{e©V H$s{OE {H$ g‘wÀM¶ G = {1, -1, i, -i) Ohm± i = ,1  JwUZ g§{H«$¶m 
Ho$ {bE EH$ H«$‘{d{Z‘o¶ g‘yh h¡&

3) Show that the symmetric group S3 of degree 3, is a finite 

noncommutative group for operation permutation multiplication. 

 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 AH«$‘{d{Z‘o¶ g‘yh h¡&

4) Prove that is f is homomorphism from group (G, *) to (G’,*’), then 

the kernel K of f is subgroup of G.

 {gÕ H$s{O¶o ¶{X f g‘yh (G, *) go g‘yh (G’,*’), ‘| g‘mH$m[aVm hmo Vmo f 
H$s ApîQ> K g‘yh G H$m Cng‘yh hmoVm h¢&

5) Prove that ring (R, +,⋅) is ring without zero divisor if and only if 

cancellation law holds in R.

 {gÕ H$s{O¶o {H$ db¶ (R, +,⋅) EH$ eyÝ¶ ^mOH$ a{hV db¶ hmoVr h¡ Am¡a 
Ho$db ¶{X R ‘| {ZagZ {Z¶‘ bmJy hmoVo h¢&

6) Every field is without zero divisor.

 àË¶oH$ joÌ eyÝ¶ ^mOH$ a{hV hmoVm h¡&
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7) Examine whether the set 
0
0 ; ,S A A

m
n m n Zd= = > H* 4 is ideal for 

 the ring  ; , , ,R B B
m
n
p
q m n p q Zd= = > H* 4?

 narjU H$s{O¶o H$s ³¶m g‘wÀM¶ 
0
0 ; ,S A A

m
n m n Zd= = > H* 4 db¶ 

 ; , , ,R B B
m
n
p
q m n p q Zd= = > H* 4 H$s JwUOmdbr h¡?

8) Let ( , , 5),v 1 a=  be element of vector space 

( ) , , , ,V R a a a a a a Rd= 3 32 21 1` j& 0. For what value of α the 

given vector v can be expressed as linear combination of vectors  

v1 = (1, –3, 2), v2 = (2, –1, 1)

 ‘mZm ( , , 5),v 1 a=  g{Xe g‘pîQ> ( ) , , , ,V R a a a a a a Rd= 3 32 21 1` j& 0
H$m H$moB© Ad¶d h¡& α Ho$ {H$g ‘mZ Ho$ {bE {XE J¶o g{Xe v H$mo g{Xemo 
v1 = (1, –3, 2), v2 = (2, –1, 1) Ho$ EH$KmV g§M¶ Ho$ ê$n ‘| ì¶³V H$a 
gH$Vo h¢&

9) Let , , , ,V a b c a b c Rd= ` j& 0 be the vector space. Again let 

, , ,U a b a a b Rd= ` j& 0 and , ,W c c R0 0 d= ` j& 0 are two 

subspaces of V. Show that V = U ⊕ W.

 ‘mZm , , , ,V a b c a b c Rd= ` j& 0 EH$ g{Xe g‘pîQ> h¡& nwZ: ‘mZm 

, , ,U a b a a b Rd= ` j& 0 Am¡a , ,W c c R0 0 d= ` j& 0 V H$s Xmo 
Cng‘pîQ>¶m± h¢& àX{e©V H$s{O¶o H$s V = U ⊕ W. 
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 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.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "g' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýhr ^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) (i)  Show that set : ,G a b a b Q2 d= +$ . is commutative group 
for addition operation

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

 (ii)  If 
123456789
254631978f Sd= 9f p  then write f in terms of product of 

  disjoint cycles and find order of f also.

  ¶{X 
123456789
254631978f Sd= 9f p  Vmo f  H$mo Ag§¶w³V MH«$mo Ho$ JwUZ’$b 

  Ho$ én ‘| {b{I¶o VWm f H$s H$mo{Q> ^r kmV H$s{O¶o&
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11) If ⊕ and 9  are operations defined on set of real numbers, where 
a b a b 15 = + +  and a b a b ab9 = + + , ,a b Rd6  

 Then prove that , ,R 5 9` j is commutative ring with unity.
 ¶{X ⊕ Ed§ 9  dmñV{dH$ g§»¶mAm| Ho$ g‘wÀM¶ R na n[a^m{fV g§{H«$¶mE° 

h¢, Ohm±, a b a b 15 = + +  VWm a b a b ab9 = + + , ,a b Rd6  V~ 
{gÕ H$s{O¶o {H$ , ,R 5 9` j EH$ BH$mB© Ad¶d g{hV H«$‘{d{Z‘o¶ db¶ h¡&

12) (i)  If V be the vector space over field F and W be nonvoid subset 
of V, then W is subspace of V if and only if

   ¶{X V joÌ F na g{Xe g‘pîQ> hmo Am¡a W, V H$m A[a³V Cng‘wÀM¶, 
Vmo W, V H$s Cng‘pîQ> hmoJr ¶{X Am¡a Ho$db ¶{X

  (a) ,u v W u v W&d d6 -

  (b) ,a F u W au W&d d d6  
 (ii)  Show that vectors v1 = (6, 2, 3, 4), v2 = (0, 5, –3, 1) and 

v3 = (0, 0, 7, –2) in ( ) , , , , , ,V R a a a a a a a a Rd= 2 3 4 2 3 41 1` j& 0 
are linearly independent.

  {gX²Y H$amo {H$ g{Xe g‘pîQ> 
  ( ) , , , , , ,V R a a a a a a a a Rd= 2 3 4 2 3 41 1` j& 0 ‘| g{Xe 
   v1 = (6, 2, 3, 4), v2 = (0, 5, –3, 1) VWm v3 = (0, 0, 7, –2) EH$KmVV: 

ñdVÝÌ h¢&

13) If W1 and W2 are finite dimensional vector subspaces of vector space 
V(F), then show that 

 dim (W1+W2) = dim W1 + dim W2 – dim (W1∩ W2)
 ¶{X W1  Ed§ W2  {H$gr n[a{‘V {d‘r¶ g{Xe g‘pîQ> V(F) H$s Xmo Cng‘pîQ>¶m± 

hm|, Vmo {d‘m (W1+W2) = {d‘m W1 + {d‘m W2 –  {d‘m (W1∩ W2).


