Name: K € V

Mathematics 108A: Practice Quiz H
August 12, 2008

Professor 1. Douglas Moore

1, True-False. Circle the best answer to each of the following questions.

1. If 3 is a 1oot of the polynomial p(z), then there is a polynomial ¢(z} such
that p(z) = (z ~ 3)g(z).

TRUE FALSE

2. Every nonconstant polynomial with coeflicients in R has a root in B.

TRUE ( FAL@
S

st

3. Bvery nonconstant polynomial with coefficients in € has a root in C.

Q_PRU@ FALSE

4 Let 8= (vi,v2) be the basis for R? defired by

() =)

If T: B? — R? is a linear map such that T(v;) = 3v; and T'(vq) = 7ve, then

1=

M(T,,8) = M(T, (o va), (raval) = (§9)

LTRUE) FALSE

5 The linear map 7" : B? — R? defined by

z1 . 0 -1 I
(@Zp-0 7))
has no real eigenvalues.

FALSE



8. The linear map T : C? ~ C? defined by

()= 7))

has eigenvalues =i, where 1 = /-1

(_TRUE)

7. Let V = { differentiable functions f : R — R }, a vector space over | with
addition and scalar multiplication defined by

(f +9)(&) = 1(t) +a(2),

and consider the linear map

FALSE

(af}(t) =a(f(®)), for f,gcV andach,

d
T:V R, defined by T{f){z)= Iﬁ—(:ﬁ)
Then the eigenvectors for eigenvalue A for this operator T" are the solutions %o
the differential equation

df

E(m) = Af{z).
@ FALSE

IT. Complete answers. Write out complete solutions to each of the following
problems.

1. Let T4 : R® — R® be the linear transformation defined by

3 1 0
Ty(x)=Ax, where A=1[0 3 1].
0 0 3

Find a basis for the eigenspace

Wy = {x € R®: Tq(x) = 3x}.
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