
Full Marks : 60 

1. 

(ii) 

(ii) 

(iv) 

(v) 

[The figure in the margin indicates full marks. Candidates are required to give their answers in their 

a) 4 
c) 7 

(0) Choose the correct option. Let (G, o) be a grOup and a, bE G. If o (a) =3 
and aobog-l = b². then for b +e. the O(b) is 

a) 1 

Choose the correct alternative from the following: 

c) 3 

1S 

a) 

c) 
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Identify the correct option. In Klein's 4-group {e, a, b, c}, the order of each 
non-identity elements is 

n! 

c) 1 

2n 

own words as far as practicable.] 

Group-A 
(Multiple Choice Type Question) 

Select the correct option, The number of elements in an alternative group A, 

b) 6 
d) 

b) 2 
d) 4 
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b) : 

d) 

IfG = {1, -1, i, -i) is a multiplicative group, then identify the order of -i 
b) 4 
d) 8 

4 

Time : 2:30 Hours 
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Select the correct option. The number of elements in a symmetric group S, is 

1x 15=15 

347- 10 



(vi) 

a 

c 

(vi) IfG is a group, for a € G, N(a) is the normalizer of a, then Vx € N(a) 
select the correct option 
a) xa= Qx 
c) ax =e 

(xv) 

r 

a) 10 
c) 2 

Let G be a group of order 30. Let A and B be normal subgroup of order 2 and 
5, respectirely. Then, identify the order of the group G/AB is 

a) at least one 
c) exactly two 

M IfG be a group of erven order, then select the coect option from below for it has 
element of order two 

a) abelian group 
c) ring 

a) 1 
c) 4 

(xi) Evaluate the order of 2-sylow subgroup of A4 

(ix) If (G,) is a group and for all a, bE G. b-1 *a-ib *a=e, then choose 
the corect option for the group G from below 

a) 4 
c) 2 

d) U is a proper subset of R 

(«) Identify the number of elements of order 2 in a cyclic group of even order is 

) U is a super set of R 

b) 

d) 

a) integral domain 
c) ring with unit element 

(xiV) Write the correct option. Extension of 

b) xa =e 

a) N 

d) xa # ax 

c) Q 

b) 3 
d) 5 

a) o 

c) 

b) at least two 

(K) Select the correct option. If U is an ideal of ring R and 1 € U, then 

d) at most two 

b) non-abelian 
d) field 

b) 2 
d) 6 

(xii) Identify the correct option. Cancellation laws are always satisfied in 

b) 6 
d) None of these 

b) 
d) y = ¢ 

b) ring 

U is equal to R 

d) commutative ring 

b) Z 
d) C 

Write the correct option. Algebraic closure of R is 

b) 

Group-B 
(Short Answer Type Questions) 

2 Examine if the converse of Lagrange's theorem for a finite group is true. If not. tell (3) 
the condition for which the converse of the theorem is true 
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3. 

4 

5 

6 

7. 

8 

9. 

10. 

11. 

Show that every group of order 45 has a normal subgroup of order9. 

Show that the polynomial x3 +x+1is inreducible over Es. 

Illustrate the definition of algebraic extension. Give an example of it. 

Justify that SL (n, R) is a nomal subgroup of GL(n, R). 

OR 

Let G be a group and Z (G) be the centre of G. Then justify that if a € Z(G) then 
cl(a) = {a} and conversely. 

Group-C 
(Long Answer Type Questions) 

Let H be a subgroup of a group G and [G:H] = 2. Justify that for every x € 
G, x? E H. 

Define nonnaliser N(H) of a subgroup H of a group G and show that N (H) is 
a subgroup of G. 

Let S andT be two ideals of a ring R. Examine that S +T is an ideal of R, 
where S +T = {s + t: s E S, t € T}. 

Evaluate [@(V3, V7): Q(V3)] nd [Q(v3):Q) 
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(3) 

(3) 

(3) 

Let H be a subgroup of a group G and a e G. Justify that the subset aHa-1 = 5) 
{aha-i: h e H} is a subgroup of G. 

(3) 

5x6=30 

(5) 

(S) 

(5) 

(5) 



12. 

Let G be a group and H be a nornal subgroup of G. Test whether (g, h) 
ghg is a group action ofG on H or not. 

OR 

Let G be a non-commutative group of order p', Pa prime. Evaluate |Z(G)|. 
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(5) 

(5) 
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