e Q1. Let T : R* — R* be the transformation

T(x1, x2, x3,24) := (0,21, X2, T3).

e (a) What is the rank and nullity of 77

e (b) Let 8 := ((1,0,0,0),(0,1,0,0), (0,0,1,0), (0,0,0,1)) be the stan-
dard ordered basis for 7. Compute [T]g, [T2]§, [T3]§, and [Tﬂg. (Here
T>?=ToT, T?=ToToT,etc.)

o Q2. Let V denote the space

V:={f e BR): f(0)=f(1)=0}.

(a) Show that V' is a vector space.

(b) Find a basis for V. (Hint: if f(0) = f(1) = 0, what can one say
about the factors of f7?)

e Q3. Let V and W be vector spaces, and let T : V — W be a one-to-
one linear transformation. Let U be a finite-dimensional subspace of
V. Show that the vector space

TWU):={Tv:veU}

has the same dimension as U. (You may assume without proof that
T(U) is a vector space).

e Q4. Let V be a three-dimensional vector space with an ordered basis
B = (v1, v9,v3). Let v be the ordered basis v := ((1, 1, 0), (1,0, 0), (0,0, 1))
of R®. (You may assume without proof that v is indeed an ordered ba-
sis).

e Let T : V — R? be alinear transformation whose matrix representation
[T} is given by

0
1= 0
1

o = O

1
0
0

Compute T'(v1 + 2vy + 3v3).



e Q5. Find a linear transformation 7 : R* — R* whose null space N(T)
is equal to the z-axis

N(T)={(0,0,2) : z € R}
and whose range R(T) is equal to the plane

R(T) = {(z,y,2) € R’ 12 +y+ 2z = 0}.



