Question 1 (10 points). Let

Is the vector w in Span{vy,vs}?
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Question 2 (20 points). It is known that the solution set of a given non-homogeneous linear system
Ax = b of 6 equations in 6 variables has 2 free parameters.

a. How many pivot columns must an echelon form of A have?
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b. Let ay, ..., ag be the column vectors of A. Suppose ¢ is in Span{ay,...,ag}. Is Ax = ¢ a consistent
system? If so, how many free parameters does its solution set have? Explain.
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d. Do the column vectors of A span R? Why or why not?.
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Question 3
vector form.

(10 points). Solve the following linear system and write the solution set in parametric
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Question 4 (15 points). Let the linear transformation 7' : R* — R® be given by
T(x1, 22,13, z4) = (21 ~ 229 + 323 + 474, o — 14,21 + x3).

a. Find the standard matrix for 7.
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b. Is T onto? Justify your answer.
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Question 5 (10 points). Given an arbitrary 3 x 4 matrix
A= [al az as a4]
with ag # ay, find a matrix B such that

AB:[al az ajg a3]
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Question 6 (10 points). Compute the inverse of the following matrix.
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Question 7 (10 points). Find a basis for Col A, where
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Question 8 (15 points). Decide which of the following statements are true, and justify your answer.

L. If the set {vi,vo,v3} is linearly dependent, then Span{vi,vy} = Span{vy, va, v3}.
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ii. A linear transformation 7" : R* — R2 is never one-to-one.
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iii. Given Asys and Bays, each column of the matrix AB can be wrltten as a linear combination of
the columns of A. -
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iv. If Ayxyp and By, are given such that AB = Id, then AB = BA.

True. Siue AB=14d, we kyow B=A". Thus AR=BA =Td.

v. Let T': R™ — R™ be a linear transformation. Suppose {v1,..., vy} is a linearly dependent set in
R"™. Then {T'(vy),...,T(vp)} is a linearly dependent set in R™.
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