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Instructions:
e Read each problem carefully.
- . s Write legibly.
ti Possible | S
Question oszlint: core e Show all your work on these sheets.
1 P T e This exam has 9 pages, and 6 questions. Please
3 A make sure that all pages are included.
3 T * You may not use books, notes or calculators.
2 % * You have one hour to complete this exam.
5 15 Good luck!
6 15
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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.

(a) Every diagonal matrix is invertible. (Recall that a diagonal matrix is one of the

aii 0 s 0
_ a) :
form A = , Where a;; are real numbers.)
: 0
0 ... 0 a,
-

(b} Any 2 X 2 matrix that commutes with [ (3; g ], also commutes with [ (1) g ]
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2, Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) For a number £, the transformation T from R* 1o R* defined by

X—y+z—w
(B> -kx*—x+z
8z

X
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Z
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(b) For a linear transformation T from R* to R, there is a nonzero vector ¥ in R? such

that T(_fj = 6
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(c) For 2 x 2 matrices A and B with rank 1, the product AB also has rank 1.
[ SomeT IMEs)
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(27), o= (05) 5 e
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e r=(L0).®

(d) For areflection T of R? across a line through the origin, the only vector ¥ satisfying
T(®) = 2is2=0.
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3. LetA=|-1 0 1|
0 1 -1

(a) Find A%, if it exists; otherwise, show that it doesn’t.
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(b) Find a vector ¥ € R such that A% =
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4. Let Ty, T, T3 be the linear transformations from R3 to R® given by

[543

Foreach i = 1,2, 3, let A; denote the matrix for T;. Find the product

X1

TI Xa T3
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5. Consider the linear transformation 7 from R? to R? which first rotates the xy-plane
counterclockwise by m/4, then applies the shear determined by the matrix [(1) ﬂ, and
finally reflects the xy-plane across the line y = x. Find the matrix of T.
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6. Alex, Hillary and Jan each have some money. All together they have $69. Alex’s money,
minus $3, is half of Hillary’s money. Alex and Hillary’s money together is $9 more than
Jan’s money. How much does each have?
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