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INSTRUCTIONS: There are 7 prob-
lems; the point values are listed with
the problems. You may use a calcu-
lator with matrix capabilities. No wifi
enabled device can be used as a cal-
culator. There are no notes, or books
allowed. Illicit use of a smart phone,
tablet, device that runs apps, or
hand written notes will result in a
grade of zero on this exam as well
as a formal allegation of academic
misconduct. To receive full credit,
you must clearly justify your answer.



(1) (30 points, 5 each) Let T : R — R™ be defined by  T'(x1, x9, x3) = (32, 23 — 211)
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(b) Find the standard matrix A for the linear transformation 7.
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(c) Is (1,1) in the domain of T'? If so, find its image.
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(d) Is (1,1) in the range of T'? If so, find x in the domain such that 7'(x) = (1, 1).
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(e) Is (1,1,0) in the domain of 7'? If so, find its image.

Ses | Ty = (3,-2)

(f) Is (1,1,0) in the range of 7'? If so, find x in the domain such that 7'(x) = (1, 1, 0).
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(2) (10 points) Find all values of x such that det(A) = 0 where A = 0 z+41 1
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(3) (a) (5 points) In your own words, give a definition of Span.
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(b) (5 points) Suppose u is a nonzero vector in R”. What if anything is the difference between the
set {u} and Span{u}?

{TAg hXY a &J’ Cown -\_,;\v\v.hg O \Iq%,.
S@,\_\ {-"C \& g c ):\_A' 0(2 WA ﬁav\. A’C \‘Q !\e\.,\,b \/uﬁ —r
9.99» Jl) ’\'\Np. ’FBN\ C_(.:\ @N

gc,o.\arf cC .



(4) (25 points, 5 each) Use the given matrices to evaluate the desired expression. If the expression
is undefined give a reason (more detailed than “because a calculator says so.”).
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(5)Let A = [ (1) ? i } . Find a spanning set for Nul(A).
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(6) (10 points) Suppose we wish to solve the given system using Crammer’s rule. Determine the
values of the parameter s for which the given system has exactly one solution. Then for those s,
find the solution using Crammer’s rule.
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(7) (5 points) Let T' : R? — IP; be the linear transformation defined by

r([3]) e

(a) EvaluateT({ 1 }) = \-7t

(b) EvaluateT([é}), - 0+0k =0

(c) EvaluateT([(l)])_ =\ =3k

(d) Is [ (1) } in the kernel of 7'? Qes S~ TL ( \‘;\3 =©
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