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Math 362 Linear Algebra Qﬁwford

Exam 2
15 November 2017

Books and notes (in any form) are not are allowed. You may use a calculator — but please indicate when you use the
matrix functions on the calculator. Put all of your work and answers on the separate paper provided and staple
this cover sheet on top. Show all your work for credit. Good luck! Calculator #
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; . which contains the parameter s.
Oevi A gy = 2 b

1. (16 pts) Given the system

(a). Use Cramer’s Rule to find the solution.

(b). Determine the value(s) of s for which the system has a unique solution.

: : A=Ak s =0k ()
2. 1 tf e =
(16 pts) Given A {1 e ()]'

(a). Find a basis for Col A. (b). Find a basis for Nul A.

3. (16 pts) Let H be the set of all matrices in My, such that A? = A. That is, H = {A ey I | A% = A}.
Determine whether H is a subspace of M, x,. If it is not a subspace, clearly show all subspace properties that do
not hold.
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4. (8 pts) Let vy = |—1| ,vo= |4|. and vz = |9|. Let H = Span {vy, v, v3}.
3 0 3

It can be verified that 2v] + 5vo — 2v3 = 0. Use this information to find a basis for H. [Justify your answer.]

5. (9 pts) Determine whether the following statements are true or false. If the statement is false, correct the
statement and /or clearly explain why it is false. [You may answer these questions on this cover sheet, if you would like.]

(a). For an n X n matrix A, det(kA) = k" det(A). | — 2
pveds

(b). For an n x n matrix A, if the det(4) = 0, then two rows or two columns are the same, or a row or a column
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(c). For A= e f Z f;,thedeterminant is given by |A|=aj;. 'z l‘_ej ; ll 2f ; hl‘
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6. (8 pts) Answer the following questions and briefly explain your answer. [You may answer these questions on this
cover sheet, if you would like.]
S ‘bu el

(a). If Ais a 5 x § matrix and the equation Ax = b is consistent for every b in R?. is it possible that for some

)b the equatlon Ax = b has more than one solution? W'hy or why not?
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(b). Let T : R™ — R™ be a linear transformation with the property that T'(u) = T(v) for some distinet pair of
vectors u and v in R™. Can 7" map R" onto R"? Why or why not?
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7. (30 pts) Prove 3 of the following. Clearly state theorems and properties that you use.

Bonus: You may do (or attempt) all four options and each will be graded out of 10 points. Whichever three you score h,lghﬁ)z
be your base grade. Any points from the fourth problem will be cut in third and added to your base grade.

that the set {T'(vy),T(vz2),T(v3)} is also linearly dependent.

(b). (New-ish) If the columns of an n x n matrix A are linearly indgpanelqu >
R", i

(c). (New) Let B be an m x m invertible matrix and let 2
x is in Nul (A).

(d). (New) Let A be an invertible n x n m
adjoint for an arbitrary n x n matrix.| -
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