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Instructions:
e Read each problem carefully.
; : e Write legibly.
Quane Poss1'b]e ey e Show allgyozllr work on these sheets.
] pomltg e This exam has 9 pages, and 6 questions. Please
> 2 make sure that all pages are included.
e You may not use books, notes or calculators.
g i e You have one hour to complete this exam.
: 12 Good luck!
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1. Determine whether each of the following statements is TRUE or FALSE. Justify your

answer.
(@) If (#,...,¥,) is a basis for R” and A is an n X n matrix, then (A¥,...,

basis for R”.
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(b) If Q is a region in R2? with nonzero area, and A is an invertible 2 X 2 matrix such

that
Area of A(Q) = Area of Q,

then detA = 1.

Folse.  Consider 1 - zunf sgrere with corners
0 2 L€y, 88 &
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Aree of A(R) = Areo of 2 but det A=
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(c) There is a vector ¥ € R? such that ([ —:2] : [ _(3)2 ] ; D’) is a basis for R>.
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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 reflection T across a line through the origin in R2, there is a basis of R?
relative to which the matrix of 7 contains a column of zeroes.
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(b) For a b € R?, the set of solutions % € R3 of the system [

subspace of R>.
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(¢) For a linear transformation T : R'® — R, dim(ker T) = 2.

Never. BCS FMK—nVH-'B me’

J:m kch + dim m T = IO

T T R O PR S i
50 Arm Kevd 2%

(d) For fixed ¥, and ¥, in R?, the kernel of the linear transformation T : R} — R given
by

I
T(X) = det|\7’1 h ic’]
e o e

it Bititon 2.
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2
1.
2
(a) Find a basis for ker A. —_ =
X = O

We £l kecA ‘va §°\V'”&
[\'H}:o -®C| O X o

1
3. Consider the matrix A = 1
2
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(b) Find a basis for imA. L )
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(a) Compute detA.
P SeCOn’K.)
;fOCQCA bﬂ 60Fac+0f @)(Fcng;an Glonﬂ —H/,g m—
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det A= "Z'Jd(o Z ‘\)
A
&6 NOw, e;q;cmA °\onj -F:rs* row.

det A- ’Z(Jﬁ(fjb *5464(2’%): -2(-5+5<‘G>>=
= '2(S~(—|+-g)) = 70

-17
(b) How many solutions does the equation AX = [ © ] have? Justify your answer.
2

-17
AC} (A) FO 3 A :nver%ble. Co A; :[.‘g]

l""s oncﬂj ane Soluton.
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6. Find ALL values of ¢, k, and d, if any, for which span ([ 3 ] ] [g]) has dimension
@ 0 ®) 1 © 3.

Justify your answers.
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