Math 115A Midterm I Jan 29, 2020

Name: .

UID: _

Signature:

Instructions: You have 50 minutes to complete this exam. There are five problems
worth a total of 50 points. This exam is closed book and closed notes, and calcu-
lators are not allowed. You must justify your answers and show all of your work to
receive full credit. Simplify your answers as much as possible. You may lose points
for answers that are not simplified. Write your solutions in the space below each
question. If your answer continues onto another page, write an easily visible note
under the original question. You may use the last two pages of the exam for scratch

work.

Question | Points ] Score

'

2 10 3

3 12 L |
4 12

5

Total: 50




1. Write out the following definitions.
(a) (2 points) A subspace W of a vector space V' over R.
6tV be o ector spaU over R ‘
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(b) (2 points) A linearly independent subset S of a vector space V over R.
btV ke 0 witor spa@ oveu v
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(c) (2 points) A finite-dimensional vector space V over R and the dimen-
sion of a finite dimensional-vector space V over R. Y
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(d) (2 points) Given a vector spa.ce. V over R and subspaces W; and W; of V,
the sum W; + W,.
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2. Let V = Py(R).
(a) (5 points) Is the set {1 — z,z —z% 1 —z — 2%} C V linearly independent?
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(b) (5 points) Find subspaces W; and W; of V such that dimW; = 1 and
[ ‘dim W, =2 but Wy + Wy # V.
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3. (12 points) Let V be a vector space over R, let S C V}{‘_b_e; alinea:ly'irgéééﬂen?eqt
subset, and let v € V. Prove that S U {v} is linearly dependent if and only
v € span(S).
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4. LetV = Mx2(R) be the vector space of 2 x 2 matrices with real entries. Recall
that if A = (a b) €V, its transpose is A’ = (a C).

c d b d
(a) (6 points) Show that W = {4 € V| A = A} is a subspace of V.
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(b) (6 points) Find a basis for W and compute dim W.
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5. Give an example of each of the following (no justification needed):
(a) (2 points) a set of four distinct vectors that spans RY;

D\ {(l,G\O)' (0,1,0), (o,o,\'), Ul':'))
(b) (2 points) two subspaces W; and W, of R? such that W, U W; is not a

subspace of R?,
g, Y

\

o e Whe ) [, ) gl

(c) (2 points) a subset of {1 — z,1+ z F 2?3 + z?, 2z — 2} that is a basis for ’
2 P(R);
= N=x) 1t 26003 / A

(d) (2 points) a subspace W of P,(R) such that P,(R) = W @ span({1 + z}).

W= fax* | aelr) xep, ()Y
WO (50) 4T R)
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You may use this page for scratch work.
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Wt span(Zityd) = B (R)
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