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The matrix A= | 27 3 E] reprezents a linear transformation R — ®
1. 5 =3

with respect to the standard basis in both the domain and the codomain.
{a} Find the row-reduced form of the matrix A

ib] Hence determine the kernel of f.

(e} Determine the dimension of Tmi{fl. and find a basis for lmi f).

{d) Determine whether the veegor v = (2, 3.4) belongs 1o Imi f}.
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(i)  Prove that  is a linear transformation. 3]
() Find a basis for Ker(r) and write down dim(Ker{1))- £l
(i3} Shnwt]:ml:latﬁ,.__.1',-“}han=i;mvmnraf:andwdt=&uw=h=

corresponding eigenvalue. 31
(iv) Write down an eigenveciar with eigemvaiue 10. [

This questicn is about the vector space of functiona
V= {|:'|1 bz + n:i::le:z' o I L H}-
and the linear transformetion
L=V —V
f—F

{i.e. L is the differentiation operator). You are NOT azked to prove either that
ig & vector space or that L is a linear trznsformation.

{a)} Show that [ 13 one-ons,

(b] Find the matrixof [ with 1espect to the basia f{e?=, ze?% g%e**} in both domain
and codomain.

(¢) Find any sigeavalues of L and the corresponding sigenapaces.
{d) Determine the inverss transformation I~ giving your answer in the form
L1 -{atbe + et e —
This question concerns the set
5 ={(a,b,2a~3b):a,bERL
{2) Provethat 5 is a subspace of R,
{b) Determine a basis for 5 and write down the dimension of 5.
(¢) Determine bweo vectors in 5 thal are orthogonal.

{d) Find en orthogonal basis for R® that includes your solution to part {c) above.

This question concerns the set
5 = {{a.b,a = b,b—2a):a,bER}.
(a) Prove that § is a subspace of B
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(b) Show that {(1,1,0,-1), (2,1,1,—3)} is a basis for 5, and state the dimension

of 5.
(¢} Find an orthogonal basks for § that includes the vector {1,1,0,-1)-

(d) Express the vector (2,1,1,—3) in terms of your orthogonal basis from part (c).
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