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Math 300
Test 3
April 29, 2016

Name: < € \lf

You must show ALL of your work in order to receive credit.

If your scratch paper shows work that leads to your solution,
please turn in in inside the test. Otherwise, dispose of it vourself.
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1. Modified true/false: If the statement below is always true, write “true”. Otherwise, correct
the statement. (2 points each)

(a) Let A be an n x n matrix so that the matrix equation (A — 37 )x = 0 has only the trivial
solution. Then 3 is not an eigenvalue for A.

—
\rue

(b) If A € F is an eigenvalue for the operator 7' : V —+ V', then T'(v) = Av for all v € V.

?Q\é\’i - ﬂp@w 4(\ Q(DMC}WS VEAYS

(c) If A= A¢p ) is the matrix for T': V' — W with respect to bases B and C for V' and W
respectively, then Av = T'(v) for all v € V.

V&ul - /Ag(\f% t@/(ﬂ)c

(d) T :V — W is an injective transformation, then dim(V') = dim(rangem).

Tvye

(e) Tf V is 5 dimensional and W is 3 dimensional, then no transformation 7' : V' — W can

be suTjective.

(Fo\\gg - No {\/O\\Aéio\/\mqkﬁ\ﬂmﬁ

[ iASQC*RN

-
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2. Find the matrix A = A ) for the transformation T': Uz(R) — R given by
a b\ _ [fatbd
(6 9)- ()
B 10 0 1 0 0
B _( (0 0) ' (0 0)’ (0 1))
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3. The vector space Pi(R) of all linear polynomials over | has basis B = (x — 1, — z). The

matrix
2 1
-1 1

is the transition matrix from a basis C' for P;(R) to basis B. Find C. (15 points)

C :<\/\ | \/13
\/\ -~/ (X\\\ - (’X\

= 7X U+ X
\[= BX-7
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4. The linear transformation T : C* — C is defined by

Iy
T( (Lg)) = x + 219 + 313,
.

-3

Find a basis for the null space of T. (15 points)

T X\ ¥Z><1J>>Xg: O

Cleen ¥ = %, =3,

S®~€\/W\’ bzka;xB
Xév\)\\ <T\ ><i Ke

\/\aé wCCJ‘VV‘/\ E
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5. Let T': Py(R) — Py(IR) be the transformation defined by T'(ax + 4) = a(z+ 1) + 3. Find an
eigenvalue A for 7" and an eigenvector associated with A. (15 points)

il Motm(’v\:otxwwg
JCL\E/\A )OLXt oA X => >\11

bue MNP =gy = ph) g
é@oizo‘

TL\U? >\"1 \/\Qs asso Cootey/

gLnvetton o (x)= PR Lon

O\%&ém

X:\)?(x\:’B (\S
N ;Efcw:c e X WF({‘
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6. The vector space sl(2, C) of 2 x 2 trace 0 matrices has basis

(26 -0 )

Given X, Y € sl(2,C) with
X =aje) + azes + agey and Y = Fye) + Faes + [aes,
we may define an inner product on sl(2, C) by
(X.Y) = 151 + azfs + aafs.

(a) Given X = G :1) and ¥ = (? _12>, find (X.Y). (5 points)

(X;\/\> = ez o+ oy \v(«L\

(c) Find a nonzero vector orthogonal to X. (5 points)

SR ) T (X wD=64T-126

Q@ \/\/(g Q;W{'\/\aj@e/\ql ﬁox
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7. Let T : V. — W be a linear tmnsforma and let §: W — Y be omorphism. Pro
that null (S o 7") = null (T7). (15 points)

Hx el <“‘> then T (x) =
ool S(TON) =S (8) -0
Soe V\v\\(T)C(/\U (gTB‘

Ou e otber ol (£ x Cnoll (6T)
blan ST (k) = O = S(T()):0
Bue S g (A §e ke Co T (X))

T e X ¢ noll (T)

— woll mr) <ol (1)
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