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Attempt any four questions. All questions carry equal marks.

Find the inverse of the element [; g] in GL(2,Z5).

LetG = {[Z Z] |la €ER,a+# O}. Show that G is a group under matrix multiplication.

Prove that a group G is Abelian if and only if (ab)™* =a~'h~! foralla and b in G.

How many subgroups are there, of cyclic group Z,,. Find them and write the elements of all the
subgroups.

_[123456 _[123456 .
Let = [2 1354 6] and f = [6 12435 ].Computeeachofthefollowmg
(i) a”t, (i) Pa, (iii) apf.
Also find the orders of a, 8, a™1, Ba, af .

a 0

Show that the set S = {(b 0

):a, b e Z} is a subring of the ring M, of 2 X 2 matrices over

integers.

Prove that the only ideals of a field F are {0} and F itself.

LetV = {ax? + a;x + ay : ay, a;, a, € R} be a vector space over R. Show that {x? + x +1,
x + 5,3} is a basis of V.

Let V=R3 and W = {(a,b,c):a,b,c ERanda+ b =c}. Is W a subspace of V? If so,

what is its dimension?

Which of the following maps T: R? - R? are linear transformations?
(D) T(xy,x2) = (1 + x4, x3), (i) T(xp,x2) = (x2 —x1,0).

Let T: R® - R? be a linear transformation such that T(2,1,0) = (1,2), T(1,0,—1) = (-1,1)
and T(0,3,1) = (1,3). Find T(5,3,—1).



