MA 351: Introduction to Linear Algebra and Its Applications
Spring 2019, Test One

Instructor: Yip

e This test booklet has FIVE QUESTIONS, totaling 100 points for the whole test. You have
75 minutes to do this test. Plan your time well. Read the questions carefully.

e This test is closed book, with no electronic device.

e In order to get full credits, you need to give correct and simplified answers and explain in

a comprehensible way how you arrive at them.
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l.Let A= 0 -1 1 1
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(a) Find a basis for Col(A). Write the vector(s) you throw away as a linear combination of

the basis vectors.

) Find a basis for Null(A).
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2. Given A = ( -1 -3 0 ) and b is one of the following vectors:
1 0 3

SARAHAE.

Determine with of the above vector(s) is such that AX = b is solvable. (You don’t need to
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3. (a) Prove that if {X7, X9,...,X,} is linearly independent and Y does not belong to
Span { X1, Xo,..., X, }, then {X;, Xs,..., X,,,Y} is also linearly independent.

1 2
(b) Give X; = 1 and Xo =] 3 |. Find an X3 such that {X;, X9, X3} forms a
-1 0
basis for R3.
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5. Let Xq = 0|, Xo= 1 and Y] = —1 , Yo = -1 1.
1 2 0 2

Let V = Span{X;, Xo} and W = Span{Y1,Ya}. Is V = W?

If yes, write an arbitrary! vector from V as linear combination of the Y7 and Y5. Similary,
write an arbitrary vector from W as linear combination of the X; and Xs.

If no, find a vector from V that does not belong to W or a vector from W that does not
belong to V.
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'Note: in mathematics, the word “arbitrary” means that it must not be any specific
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