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Note :– This paper is of Thirty five (35) marks divided into

two (02) sections ‘A’ and ‘B’. Attempt the

questions contained in these sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on

th e given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

 (35)  (02)
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Section–A

–

Long Answ er Type Questions

 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any tw o (02)

questions only.

(05) 

(9½)

(02) 

1. State and prove Lagrange's theorem.



2. Prove that H is a normal subgroup of a group G if the

product of any two right cosets of H in G is a right

coset of H in G.

HG

GHG

H

3. Let R be a commutative ring. Then prove that R is an

integral domain if and only if cancellation laws with

respect to multiplication holds. Also show that

cancellation law may not hold in an arbitrary ring.
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RR



 



4. Prove that a finite dimensional vector space V has

dimension n if and only if n is the maximum number of

linearly independent vectors in any subset of V.

        V 

nn, V



5. Write short notes on the following :

(i) Definition of group

(ii) Group homomorphism

(iii) Integral domain

(iv) Basis and dimensions

(v) Linear dependence and independence of vectors



(i) 

(ii) 

(iii) 

(iv) 

(v) 
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Section–B

–

Sh ort Answ er Type Questions

 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

    (08)      

(04)

(04) 

1. Prove that the set of all nth roots of unity forms an

abelian group with respect to multiplication.

n



2. Prove that the intersection of two subgroups of a group

G is a subgroup of G.

 G   G



3. Define cyclic group and show that U8 is not a cyclic

group.

       U8 
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4. Define subring of a ring and prove that a nonempty

subset S of a ring R is a subring of R iff (i) ab ∈ S and

(ii) ab ∈ S, ∀a, b ∈ S.


RS, R
(i) ab ∈ S  (ii) ab ∈ S, ∀a, b ∈ S

5. Define field and prove that a finite division ring is a

field.

         


6. Define linear dependence and independence of vectors

and prove that every subset of a linearly independent

set is linearly independent.

        
 


7. Find two subspaces A and B of V = R4(R) such that

dim A = 2 dim B = 3 and dim A ∩ B = 1.

V = R4(R)   A B    
dim A = 2 dim B = 3  dim A ∩ B = 1.

8. Prove that any two bases of a finite dimensional vector

space V(F) have the same number of elements.

V(F)


**************


