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Q1]...[20 points] Say whether each of the following statements is True or False.

(1) The equation det(AB) = det(BA) holds for all n x n matrices A and B.
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(2) If Ais a3 x 3 matrix, then det(24) = 2det(A).
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(3) The collection of all 2 x 2 matrices A such that det(A) = 0 is a subspace of the vector space Maxs.
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(4) If {v1,v2} is a linearly independent collection of vectors in a vector space V', then so is the collection

{v1,v2,3v1 + 2v9}. e
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(5) If the collection {v;,v2} spans the vector space V, then so does the collection {v1,vs, 3vy + 2vs}.
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Qz2]...[20 points] Compute the determinant of the following matrix:
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Find the area of the triangle in R? with vertices (é), (
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Q3]...[20 points] Let A be an m x n matrix.
(1) Define the null space Null(A4) of A.
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(2) Prove that Null(A) is a subspace of R™. ( AB N \\(A) .
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(3) Give a geometric description of the subspace Null<é (1) i) of R3.
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Q4]. .. [20 points] Show that the following collection of functions is linearly independent in the vector space of
all real valued functions of a real variable:

{sin(z), sin(2z), sin(3z)}.
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Q5]...[20 points] Let A = (0 0

subspace of Mays.
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1) Show that the collection H of all 2 x 2 matrices B such that AB =01is a
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Find a linearly independent spanning set for H.
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