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BACHELOR’S DEGREE  PROGRAMME 

(BDP) 

Term-End Examination 

June, 2024 

BMTC-134 : ALGEBRA 

 Time : 3 Hours    Maximum Marks : 100 

Note : (i) There are eight questions in this paper. 

 (ii) Question No. 8 is compulsory. 

 (iii) Do any six questions from Question Nos. 

1 to 7.  

 (iv) Use of calculator is not allowed.   



 [ 2 ] BMTC-134 

   

1. (a) Let : 

                  G , , , , 0
a b

a b c d ad bc
c d

  
     

  
R .  

       Check whether or not G is a group under 

multiplication. Is G an abelian group ? 

Justify your answers. 5 

(b) Find the units of : 3 

(i) Z 

(ii) Q 

(c) Let : 

              2 1 5 ,     52 3 5 4 S  . 

 Compute 1.    Write  as a  

product of transpositions. Further, find 

sign .  4 

(d) Check whether or not : 3 

(i)   50,2,4  Z  is a subgroup of 5Z . 

(ii)   60,2,4  Z  is a subgroup of 6Z . 
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2. (a) Give an example, with justification of a 

subring of a ring which is not an ideal of 

the ring. Further, find I J  and I + J, 

where I = 2Z,  J = 3Z in Z. 6 

(b) Let G be a group. Find the conditions on G 

under which : G G,   1( )g g  will be a 

group homomorphism. Find ker . Is  

surjective ? Why or why not ? 4 

(c) Find (132, –250) using the Euclidean 

algorithm. Also, find m and n in Z such 

that :  5 

           m (132) + n (–250) =  (132, –250). 

3. (a) Let R be a ring with ideals I and J such 

that J I.  Prove that : 7 

(R / J) R

(I / J) I
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(b) Find the quotient field of [ 5][ ]xQ . 3 

(c) Find all the subgroups of 20Z  and give a 

subgroup diagram for 20Z . 5     

4. (a) Let A =  {a, b, c} and B = {b, c}. Let p(X) 

denote the power set X. Then show that  

p (B)   p (A). Also find all the distinct left 

cosets of p (B) in p (A). 6 

(b) Check whether 
3

[ ]

9 6

x

x x 

Q
 is a field or 

not.   5 

(c) Let  S C*| 1z z    and Un  be the set 

of nth roots of unity, .nN  Check whether 

or not U S .n   4  
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5.  (a) Let 12R  Z . Give, with justification (i) a 

nilpotent element of R; (ii) a zero-divisor of 

R that is not a nilpotent, (iii) char R. 6 

(b) State the converse of Lagrange’s theorem. 

Prove or disprove, this statement. 9  

6. (a) Show that : 

   
   

   

0
S ,

0

a
a b

b
R  

is a ring with respect to the usual addition 

and multiplication of matrices. Is it a ring 

with unity ? Is S commutative ? Give 

reasons for your answers.  8 
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(b) Prove that every maximal ideal of a 

commutative ring R with unit is a prime 

ideal.  

Further, if R has two distinct maximal 

ideals 1M  and 2M , will 1 2M +M  be a 

maximal ideal of R ? Why or why not ? 5 

(c) By considering the Cayley table below, 

decide whether the operation * is 

commutative or not :  2 

* a b c

a b c a

b a b c

c c a b

  

7. (a) Let G be a group with trivial centre. Find  

Z (Aut G). 5 
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(b) Show that 
[ ]x

x

R
 and R are isomorphic 

rings.  7 

(c) Let R be a ring which satisfies the 

cancellation law for multiplication. Find all 

the zero divisors in R. 3 

8. Which of the following statements are true and 

which are false ? Justify your answers (with a 

short proof, or with a counter-example, 

whichever is appropriate) : 10 

(i) 10Z  is a subgroup of 20Z . 

(ii) If F is a field, then F × F is an integral 

domain. 

(iii) char R = char R [x], for any integral 

domain R. 
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(iv) If G is a group and H G  s.t. 
G

H
 is abelian, 

then G is abelian. 

(v) If R is a ring with identity, then every 

subring of R is also a ring with identity. 
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(i) 

(ii) 

 (iii) 

 (iv) 

       G , , , , 0
a b

a b c d ad bc
c d

  
     

  
R  
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G

G

 (i)  Z 

 (ii)  Q 

                  
 2 1 5 ,     52 3 5 4 S   

1     𝜎

]



 (i)   50,2,4  Z

 (ii)   60,2,4  Z
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I J I + J ]

Z I = 2Z, J = 3Z

G : G G,   

1( )g g 





]

,m nZ

             m (132) + n (–250) =  (132, –250).  

I J R

J I

7 

 
(R / J) R

(I / J) I
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[ 5][ ]xQ

20Z

20Z

A =  {a, b, c} B = {b, c}

p(X) X

p (B)   p (A)

p(A) p(B)

3

[ ]

9 6

x

x x 

Q

 S C*| 1z z   Un

n

U Sn 
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12R  Z (i) R 

( (ii) R

] (iii) char R 

6 

   
   

   

0
S ,

0

a
a b

b
R   

R

R
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1 2M +M

5 

*

2 

* a b c

a b c a

b a b c

c c a b

 

G ]

Z (Aut G)

[ ]x

x

R
 R

R

R
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(i) 10Z 20Z

(ii) F ] F × F

(iii) R char R = 

char R [x]

(iv) G H G
G

H

G

(v) R ] R
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