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Note : Question no. 1 is compulsory. Answer any four 

questions from questions no. 2 to 6. The use 
calculators is not allowed. 

1. Which of the following statements are True, and 
which are False ? Give reasons for your answers. 10 

(a) There is a finite field of order 45. 

(b) A group G of order 9 has a representation 
of order 2. 

(c) Every free abelian group is a free group. 

(d) Every set is a semi-group. 

(e) If G is an infinite group acting on an 
infinite set X, then no element of X has 
finite stabiliser. 
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2. (a) Show that for any group G, 

Z(G) = n zoo . 
xe G 

(b) Find the degree of Q ( , ,F7 ) over Q. 
Give reasons for each step. • 

(c) Give an example, with justification, of a 
phase structure grammar with alphabet 

Z5, and for which the set of grammar 
symbols is the underlying set of the centre 

of A4. 	 3 

3. (a) Prove that a group of order 28 has a normal 
subgroup of order 7. 	 3 

(b) Prove that Sn  is not simple, for all n > 1. • 	2 

(c) Simultaneously solve : 	 5 

x = 2 (mod 5) 

x = 3 (mod 7) 

x a 4 (mod 11) 

4. Compute the character table of D5. 	 10 

5. (a) Prove that SO 2  is a subgroup of SU2 . 

Further, show that the subgroup of 
diagonal matrices in SU2  is conjugate to 

SO2 . 
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(b) Let K = Q ( 	, 	) with Galois group 
11, p, a, pal, where p and a are the 
Q-automorphisms of K defined by 

pC,F-6)=—,1=-6, 

a()=-, a()=. 

Find the fixed fields of the subgroups < p > 
and < a >. 

(c) Give an example, with justification, of a 
semi-group which is not a group. 

6. (a) Show that SP2(R) acts transitively on 
R2  \ {(0, 0)1. 

(b) Find the elementary divisors, and the 
invariant factors, of the group 

Z6 x Z22 x Zi6 x Z121. 

9 	— 7 
(c) Let A = 	 and G = < A >. Find 

13 — 10 

a G-invariant form on C 2. 

4 

2 

3 
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