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The figures in the ri ght-hand n1c.1rgin indicate mark \ 

Answer all questions 

Part-I 

1. Answer the following : 1 Y 12 

a) Let G be a cyclic group of order 7. What is the 

order of Aut(G) ? 

b) What is the object of identity auto1norphis1n ? 

c) How 1nany auto1norphis1ns are possible in z(+)? 

d) Write a sub group of z30 EB z 12 isomorphic to 

z6 E9 z4. 

e) Write down the ele1nents of Uil05)? 

f) What is a fixed point ? 

g) What is the equation of S
3 

? 

h) What are the conjugacy classes of D 
4 

? 

i) 

j) 

How 1nany sylow 5 subgroups of S
5 

are there? 

What is the order of 2 sylow subgroups of A
4 

? 

k) How 1nany elen1ents of order 10 are in z
100 

EBz
25 

? 

1) Are all sylow p-subgroups cyclic ? 
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Part-11 

2. Answer any eight of the following : 2 x 8 

a) Define inner outomorhism. 

b) Let G be a group of order 4, G= { e, a, b, ab} 
a2 = b2 =e, ab= ba. Determine A(G)? 

c) If G is a group on s
3

• Verify whether the mapping 
T : x ➔ x-1 is an automorphism or not. 

d) Verify that a group of order 4 is isomorphic to 
2 2 EB 2

2
• 

e) Write down U(105) as a product o_f cyclic 
groups? 

f) Show that z ~ z ~ z 4' 2 2 W 30 ~ 6 W 10· 

g) Define a sylow p-subgroup. 

h) What are the order of all sylow p-subgroup 
where G has order 18 ? 

i) What is the left action of G on X ? 

j) If X = G, H is a subgrous of G, then show that 
G is an H-set under left multiplication. 

Part-III 

3. Answer any eight of the following 3 x 8 
a) Construct a non abelian group of order 55 . 
b) Show that if TE A(G) then T-1 EA(G). 

• 
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c) For any group G, show that the commutator 

subgroup G' is a characteristic subgroup. 

d) Show that z EB -z ~ z6. 
2 3 

e) Determine the number of elements of order 5 in 

22s EB-zs. 

f) Verify that 22 EB z
30 

:1=.z
60

. 

g) Show that a group of order 48 is not simple. 

h) Show that a group of order 33 has only one 

sylow 3-subgroup. 

i) Let G = GL/R) and X = R2
• Then show that 

axioms of group action are satisfied under 

mutliplication. 

j) Show that A(G) ~ cylic group of order 2. 

Part-IV 

4. a) Let g be a fixed element of a group G. Prove 

that there is a mapping T g : G ➔ G defined by 

Tg(x) = g-1xg V x ·E G is an automorphism 

of G. 7 

OR 

b) Let G be a group and cp is an automorphism 

of G. If a E G is of order O( a) > 0 then prove 

that 0( cp(a)) = O(a). 
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5. a) Prove that 
l(g1,g2 ... . , gn)\ = lcm (\g1\, \g2\ .... \gn\. 

7 OR 

b) Let G and H b~ ~nite cyclic ~roup. Prove that 
G EB H is cyclic 1f and only 1f \G\ and \H\ are relatively prime . 

6. a) State the prove Index theorem. 
7 

OR 

b) Prove that if G is a finite group then G is 
isomorphic to some subgroup of Sn. 

7. a) Let G be a finite group and P is a prime such 
that P divides O(G). Then prove that G contains a subgroup of order P. 7 

OR 

b) Let G be a finite group and let P be dividing 
O(G). Then the number of sylow P-subgroups is 
congruent to 1 (mod P) and di vi des \G\. 

L-44-60() □C] 

') 


