MATH 60, FALL 2008, TEST I

Please print your‘ name clearly!
Name: QO L_ UTIO/\) S

Please show all your work, that is ezplain every step of your solution - it
“is your work, not just the answer, that. is being evaluated. When asked
to prove a statement, make sure to provide reasoning behind each claim
you are making in the process of the proof. The use of calculators or
any other electronic devices is prohibited during the test. You are also
not allowed to use any study materials except for those provided to you
during the test. Cheating is strictly prohzbzted and will be prosecuted.
Good luck! '

Problem 1. (40 points) Let A be a real number, and let
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a) (20 points) For which values of A are these three vectors linearly
dependent? Prove your answer. _
b) (20 points) How many solutions does the linear system
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have? Prove your answer. Find these solutions. Show all Work
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2 MATH 60, FALL 2008, TEST 1

Problem 2. (35 points) Suppose that U and W are subspaces of
a vector space V such that U is not contained in W and W is not
contained in U. Define the set

S={veV:veUorveW}

In other words, S is the union of U and W. Is S a subspace of V7
Prove your answer.
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Problem 3. (25 points) Let

£L'2

f@) = = g(e) =z +1, hiz) = -

be functions in the vector space C*°[2,3], which is the space of all
continuous functions with infinitely many continuous derivatives on
the interval [2,3]. Let

V' = span{f(z), 9(z), h(z)},
so V is a subspace of C*[2,3]. What is the dimension of V? Prove
your answer.
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Bonus question: (20 points) Let m > 3 be a positive integer, and
let V be as in Problem 3 above. Let

2 222 -1 322 -2 mz? — (m — 1)
W, = . .
" Span{a:—l’x—l’x—l’ ’ z—1 }
For which values of m is W, a subspace of V? A proper subspace of
V? Prove your answer.

(Hint: Recall that if W is a subspace of V, we say that it is proper if
W #£V.)
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