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1. (10 pts) Find the matrix product
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2. (12 pts)Find all 2 x 2 matrices X commuting with the fixed matrix 4 =

is, XA = AX). Duj( X = [_i ;1 TL@W
xa=1% 2\ ¢ ol =& s
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Thes  XA=AX 1 c=0, a=d’ X:[o a]

3. (10 pts) Let T : R®* — R3 be the linear transformation defined by T'(z,y,z) = (y —
z,x +y, 2 — 2z). Find the matrix of T relative to the standard basis e (that is, M¢(T") or
M(T)g).
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4. (12 pts) Let T : R® = R® be the linear transformation defined by T'(z,v, z) = (y, 2, 0).
Find bases for Ker(T) and Im(T) respectively.

Not{ Hak T(Xﬁj) z2)= © ﬁ'ﬁ’ﬁ 5,52.: o
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5. (10 pts) Show that T : Fung(S) — R?, T'(f) = (f(a) + f(b), f(0) + f(c), f(c) + f(a)) is
an isomorphism of vector spaces, where S = {a, b, c}.
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6. (14 pts) Let T : Po(R) — R?, T'(p(z)) = (p'(1), f02 3p(z)dz) be a linear transformation.
(a) Find the matrix (MJ(T") or M(T)%) of T relative to the pair (e, f) of bases, where
e = {1,2,2%}, f = {(1,0), (0, 1)}.
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(b) Using the Change of Basis Theorem, find the matrix (M, j:’ (1) or M (T)f}ﬂ) of T relative

to the new pair (¢/, f') of bases, where ¢’ = {1+ z,1 — z,22%}, f' = {(1,1), (1,0)}.
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. (12 pts) Consider the plane W = {(z,y,z) € R%z +y = 0} with its basis vectors
fl - (]"J _]-a O)}f2 = (070) 1)

(a) Find the matrix (Mg(P) or M(P)¢) of the orthogona.l projection P : R® — R? onto
W, relative to the standard basis e used twice. [\/ 6 {L(_ L
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(b) Find the matrix (M¢(Q) or M(Q)¢) of the skew projection @ : R® — R® onto W
parallel to the vector f3 = (1,0,0) relative to the standard basis e used twice.
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8. (10 pts) Show that T : R®* — R3, T'(z,y,z) = (0,2z,z + y) is a nilpotent transformation
of index 3. Find a vector v € R? such that f = (v, 7(v), T?(v)) would be a basis for R?,
and the matrix (M;(T) or M’(T);) of T relative to the basis f.

Nok Hel

TH%Y, v = T(o,:zx,xg) - (0,0,2x)

ard T2 (wye) = T(0 020 =0

M = (46,0) Hew T(W)=(00,D#0.
i TR 1 (~) T(v), Tiw) ™ « basis
o RS Thes

.ff’: ( (1,0,0), (0,2,1), (o.0, 2)) and]

' @B & ©
ﬁi CT) = [10 C{ OOl



9. (10 pts) Show that T : R* — R3, T'(z,y,2) = (y,2,7) is a cyclic transformation. Find
a cyclic vector v for 7" and the matrix (M J‘: (T) or M (T)}') of T relative to the basis
f=0T),T*0)).
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