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In this guestion 7 denotes the vector space of all pelynomials in = of degre= at
most 2. That ia :

V ={az? +bz+c:a,bcc R}
{You are NOT asked to prove that V' is a vector space.)
(a) Determine whether or not each of the following sets is a subspace of ¥:
(i) S={az?+lz+ceEVi2at+b=10}
(i) T={ax?+bc+ceVia=hc=1L [4]
ib) Show that the function
£V —R?
az? 4 bz 4 c— (2a+b,¢].
ia a linear transformation and determine the kernel of £ in the form
Ker{t) = {az? + bz + ¢ € ¥ : s0me conditions on &, b, and c} [6]
In this question, ¥ denotes the vector space of all polynomials in z of degree at
maost 2, that =
V = {p(z): piz) = az® + bz +¢,0,b,c € R}
{You are NOT asked to prove that V is 2 vector space_]
{a) Determine whether each of the following aubsets of V' is & subspace.
(i} §={plz):plz) =0z oz, cER}
i) T={piz):plr)=az?+brtcabeeR atbte= 2} [4]
(b] Shew that the function
¥ —V
plz) — = p(0) = p(1)
is a linear transformaticn, and determine the kemnel of ¢ in the form
Ker(t) = {plz}: p{z) = az® + bz + c € V¥, some conditicos on @, B, e} (6]
It this question, we investigate the vector space V of all polynomials in = of degree
7 ar less: that is, all polynomials of the form
plz}=az’ +bx*+ex+d  (a.bcdER]
Yo are not asked to verify that ¥ is a veclor space.
{a} Determine whether the following two subsets 53, 5 of V¥ are subspaces of V.
i) Si={peV:p{z)==x— kx for some ke R}
(i) S:={peV:pll)=p(-1)} (5]
{h] Show that the funciion
£ — ¥
plz) — p'lz) - = 81} 7]
s & linear bransformation, and determine the kprnel of ¢ in the form

{az? + bz® + oz + d : some condition(s] on 2, b, e, d}. =]

In this question 17 denotes the wector space of Mmocticns  given by
V={f:flxl=ae" +be "+ a,bcE R}. (You are NOT ashed o prove that ¥
is & vector space. )

{a} Determine whether each of the following subsets of 1 is a subspace of V.
) S={feV:flz)=ale*—e)aER} _

L

Gy T={feEV:fO)=2} » [5]
{b) Show that the function
I TP

b f—(a—ba+e), where flz)=ae” + e 4o,
is a linear transformation. and determine the kermel of ¢ in the form

Ker(t) = {f € V: fir] = e + be™" + o1 some conditions on e, &, e} [5]



