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1.

(a)

(b)

(c)

(d)

LetV ={(a;,a;) {a;,a; € R} Forevery (aq,a),(by,by) €V,

define (ay, az) -+ (by, by) = (ag -+ by, ap + by} and c(ay, az) = (cay, cay) for ¢ € C where ©
is the complex number field. s V a vector space over the field of complex numbers under these
operations? Justify your answer.

LetV ={(ay,a;) | a;,a; € R} Forevery (ay,a),(by,b2) €V

define  (a;, ap) + (b, b2) = (2a; + by, ap +3by) and c(ay, az) = (caq,caz) for c€R
where R is the field of real numbers . Is V a vector space over the field of real numbers under
these operations? Justify your answer.

Determine whether the set 4 ={(a+2b,a+1)|a b € R} is a subspace of the vector
space R? over the field R under usual addition and scalar multiplication.

Let S={P,=1—xP, =5+3x—2x% P, =1+ 3x~x%} be asub set of the vector space
of all polynomials of degree at most 2 over R. Is S linearly independent over the field R? Justify
your answer.

Let M={ [g 2] la,b,c,d € R }. Note that M is a vector space over the field R under the
usual matrix addition and scalar multiplication.
. b a+d b+c
Let tl r T a = .
et the mapping T : M — M be defined by T( {c d]) [ ¢ e+ d}

(i) Show that T is a linear transformation
(iiy ~ Find the kernel of 7.

(ii))  Is T an isomorphism? Justify your Answer.



