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Instructions for Candidates
l. Write your Roll No. on the top immediately on receipt of this question paper

2. Attempt all questions by selecting two parts from each question.

3. All questions carry equal marks.

4. The use of a calculator is not allowed.

(a) Define an abelian group. Show that dre set ofall 2 xf matrices with real entries is (7.5)
not I group utrder multiplication.

2

(b) wc=t(: Z), ^* o, a e n). ProvethatGisagroupundermau'ix (7.5)

multiplication.

(c) 
Findtheinverseot[i il . sL(z,zi). (7'5)

(a) What is a subgroup2 Let Gbe an abelian group with identity e. Then show that (7.5)
P={x e Glxz = el is a subgroup ofG.

(b) Let G be an abelian group and H and,(be subgroups ofG. Then show that HI( =
{hklh e H,ft € /{} is a subgroup ofG.

(c) Ir the group Zrz, find lal, 16l andla +61 whena:5, b = 4.

(7.5)

(7.s)

3 (a)

(b)

(c)

r"t"=[] i'rtifl*ou:l:r,?ii',21 (75)

Compute o-1, p-t,o(d.),o(p) and pd.

List the elements of the subgroups (3) and (15) in Z1s. Let a be a group element (7.5)

oforder 18. List the elements ofthe subgroups (43), and (a1s).

State Lagrange's Theorem. Suppose that rf is a proper subgroup oflland 116 " 
(7'5)

pmper subgroup ofG. If lKl = 42 and lCl = +ZO, what are tbe possible orders
of H-

,a;a' s
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6. (a)

(b)

(c)

)

(a) hove that the group SL(2, f,) of 2 x 2 marices wittr determinant I is a normal (7.5)

subgroup of GL(2, R), the group of 2 x 2 marrices with nonzero determinant.

(b) 
Define factor group. what is the order of the hctor grou p z5n/ \151. 

(7 5)

5

(c) I,et O be a homomorphism from a group Gto a group 6 and let rl be a subgroup

of G. Then show that if His cyclic then Q(Il) is also cyclic- Check whether the

mapping $(x) = x' from R" the real numbers under addition to itself is a
homomorphism?

(a) (i) Prove that the set": ttf; ;] la,b ezlis a subring of the ring of all 2x2
matrices over Z.

(ii) Prove trat a unit ofa ring divides every element ofthe ring.

(b) Prove that the ring Z, of iabgers modulo p where p is a prime is an integral

domain. Is Z @ Z an Integral Domain? Justit.

(c) Prove that characteristic ofao Integral Domain is 0 or a prime number.

Let f : R --+ 5 be a ring homomorphism. Prove that
(i) /(.,4) is a subring of S where.A is a subring of R.

(ii) ifA is an ideal and fis onto S, then (A) is an ideal of ^1.

(i) Prove that every ring homomorphism f from Zo to itself has the form

f (x) = aa, y1l1qe s2 : s.

(ii) Prove or disprove that the correspondence r - 5x kom Zs to 216 is a ring
homomorphism-

Let Rtr] denote the set ofall polynomials with real coeffrcients and let 14 denote
the subset of all polynomials with constant term 0. Prove that I is an ideal of
R[x] and e =< .r >.

(7.5)

(i.5)

(7.5)

(7 .5)

(7 s)

(7 5)

(7 5)

(4s00)


