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Math 300
Test 2
April 1, 2016

Name: \ { \,/

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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. Modified true/false: If the statement below is always true, write “true”. Otherwise, correct
the statement. (2 points each)

(a) f V is a 5 dimensional vector space and Uy and Uy are subspaces, then dim(Uy) 4
dim(Uz) < 5.

F ) Oflm(Uﬁogfb jO\FA\LW\(UD@O(]M<U(3{S’
(b) The smaltest possible list of indepenident vectors in a 10 dimensional space contains 10
vectors. } \L/
Fo e spand
: leeé& — §F’éwwn/\c>

(¢) Let v be a vector in the n dimensional vector space V over F. Then (v)pg is a vector in

e e

(d) TET : V — W is a linear transformation between finite dimensional vector spaces, then

T(0y) = Oy
T =

(¢) Every list of vectors in a finite dimensional vector space V' can be extended to a basis

for V.
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2. Are the vectors

flx) =23 4522 4+ 3r — 1
g(x) 8zt — 303 4404+ 7
hix) Sttt -3

in P4(IR) independent or dependent? Explain your answer carcfully. (15 points)
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3. Recall that C'(—n0,0c) is the (infinite dimensional) vector space of all continuous real valued
functions defined on (—oc, o0c). The vectors fi, fa, and f3 € C(—o0,0¢) given by fi(x) =
cos?z, fa(z) = sin’z, and f3(z) = 1 span a finite dimensional subspace U.

(a) Find a basis for U. (10 points)

Col™"xdgwm™x =\ by
dCos x ¥ hsnxs O = L b0
R Cos X BTM\TY\

J

(b) Determine the dimension of U. (5 points)

Ao LU

r/

g
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4. Find a formula for the dimension of the vector space sl(n,R) of all n x n trace 0 matrices.
(15 points)

%QQ)\%\\(OK g 3 = i, = 5
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5. Let f be a vector in the space P3(R) of polynomials of degree at most 3. If f has coordinates

with respect to basis
B=(z'—1,2" 41,2 - 2% 42% — 2),

find f(x). (15 points)
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6. Let T : B2 — R? be the linear transformation defined on the basis

for R? by \/ \/‘(_ \/
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(u}g+ w)g. (15 points)
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