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B. A. (Part - III) Examination, 2022
(Old/New Course)

Mathematics
Paper Second

(Abstract Algebra)

Time : Three Hours] [Maximum Marks:50

 


Note:  Attempt any two parts of each question. All
questions carry equal marks.

I/Unit - I

1. (A) 
G  P

n 
P 

n G  
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

Define centre of a Group. Prove that if G  is a
group of order P

n
, where P is a prime number

and n is a positive integer, then G  will have a
non - Trivial  centre.

(B) 

State and prove second theorem of Sylow.

(C) G    f G    
N,G N,G  

 f (N)

If G  be a group, f  is an automorphism inG , N

is a normal subgroup of G , then prove that f (N)
is a normal subgroup of G .

II/Unit - II

2. (A) 



Prove that a commutative ring with identity is a
field if and only if it has no proper ideals.

(B) F F(x)
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Show that the polynomial domain F(x) over the
field F is not a field.

(C) (Q,+,.)
4 3 2( ) 2 1f x x x x x  3( ) 1g x x



Find the g.c.d of the polynomial.

4 3 2( ) 2 1f x x x x x and
3( ) 1g x x over the field (Q,+,.) and express

it as a linear combination of the two polynomials.

III/Unit - III

3. (A) V(F)
w   

 Fa  , w a w

Show that a non - empty subset w of a vector
space V(F) is a subspace iff, Fa and
, w a w

(B) 


P.T.O.
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1 2 3 3(1,0, 1), (1,2,1), (0, 3,2) ( )V R 


Define basis of a vector space. Show that the vectors

1 2 3(1,0, 1), (1,2,1), (0, 3,2) form a

basis of 3 ( )V R .

(C)  V(F) 
S L(S), S V 
L(S) = [S]

Prove that the linear span L(S) of any subset S of a
vector space V(F) is a subspace of V generated by
S, i.e. L(S) = [S].

IV/Unit - IV

4. (A) 
V (F)

Prove that the Kernal of a homomorphism is a vector
subspace of the vector space V (F).

(B) 


2 2 29 2 3 4 6x y z yz zx
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Reduce the quadratic form :
2 2 29 2 3 4 6x y z yz zx  into canonical form

and find its rank, index and signature.

(C) T, R3 

1 2 3 1 2 3 1 2 3 1 3( , , ) ( , 4 , 2 )T x x x x x x x x x x x

 1 2 3, ,B 

1 2(1,1,1) , (0,1,1) , 3 (1,0,1) T



If T be a linear operator on R3 defined as:

1 2 3 1 2 3 1 2 3 1 3( , , ) ( , 4 , 2 ),T x x x x x x x x x x x
find the matrix of T with respect to basis

1 2 3, ,B , where 1 2(1,1,1), (0,1,1),

3 (1,0,1)

V/Unit - V

5. (A) 

State and prove Schwartz's inequality.

(B)   V(F)



P.T.O.
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2 2 2 22 2



(B) If  and  are vectors in an inner product
space V(F), then prove that :

2 2 2 22 2

Interpret the result geometrically.

(C) V  , ,V
 ( , ) ( , ) .V

If V be an inner product space and , ,V  then

show that : ( , ) ( , ) .V


