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Directions:
1. Write your name with one character in each box below.
2. Show all work. No credit for answers without work.

3. You are permitted to use one 8.5 inch by 11 inch sheet of prepared notes. No other
aides are allowed.
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1. [15 points] Determine whether the following vectors are linearly independent. If the
vectors are linearly dependent, give a dependence relation.
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2. [10 points] Characterize when the following vectors are linearly dependent in terms
of simple conditions on h and k.
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3. Transformations from R? to R?.
(a) [9 points] Let T be the transform given by [ o ] — [ } Is T one-
1) xo + 1

to-one/injective? Is T} onto/surjective? Is T} linear? Explain.
in jechin | onh Lo !
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So T‘ s Vlﬂ" ‘M\j-ﬁdﬁ%.

(b) [6 points] Let T, be the transform given by [ il } — [ Tt ? } and let T3 ,
2 2 E %

be the transformation that rotates points by 7/6 radians. Find the standard
matrix for the composition transformation T o T3 given by x +— To(T3(x))

[ o ’& [’ﬂ ’\g T3 (;) = &(.DS TVL “Siu T, :{ [)ﬂ, i& - (%, 7 ¢
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e standard matrix for 7.

Counst ke Dviar.

Se QWW‘) MW})C 1S

4. Let T: R™ — R™ be a linear transform, &

(a) [2 points] How many rows does A have? How many columns?
A Wiy m yousS o " C()LMMVLS.

(b) [8 points] By analyzing the pivot positions of A, prove that if n > m then T is

not one-to-one/injective.
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5. [20 points] Find the inverse of the following matrix.
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6. [10 points] Find elementary matrices E1, Fs, E5 such that FsFEyE1 A = B.
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7. [10 parts, 2 points each] True/False. Assume the matrix operations below are
well-defined. Justify your answers.

(a) Every clementary matrix is square.
Iﬂmj Ammle mabcig s owebhl and 5o gt b SqUase -

(b) (A+ B)C = AC + BC

[T Tus o e didabbve poperts.

(c) (A+ B)(A+ B) = A2 +2AB + B2

\7 st | (ae®) es) = k(arg) FB(AR) = AT +AB + BA +BT  awd Tuis @[w&o

A + R +BY  oaly f AB=BA
(d) If AB = BA, then A and B are inverses of one another.

Prce|l T O A=B B AB<BA bF hypually o wabic kom0
mVrse-
(e) If A and B are invertible (n X n)-matrices, then A and B are row-equivalent.

[rue By e T.MT  hin Aol B are MNQZJW Y T U/;/Kws
) ek ot ow-equwhed b Gk dlher.

(f) If A and B are invertible (n x n)-matrices, then A+ B is also invertible.

: = are inverkble buf  A+B s T
ALSE Lt A=T, B=-1 . Now Awl B o Wverh
F i V‘Zeﬂ) Wmc/ e 15 clearly nd- nverhbl

(g) If A and B are invertible (n x n)-matrices, then AB is also invertible.

(Tee] (o) =3 'a"t

(h) An (n x n)-matrix A is invertible if and only if its transpose AT is invertible.

Troel By TmT.

(i) If S and T are linear transforms from R™ to R™ and S and T are equal on at
least n points in R, then S =T.
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(j) If T'is alinear transform and {v1i, ..., vy} is linearly independent, then {T'(v1),...,T(vk)}
is also linearly independent.

Prse| . T o e 20 dude TR)=3, e U5 e {G) 0
J&W? mdependit oot ST s l"’,‘””[j 911)&)%%
4

T cavere Ts tvue: zj‘E ET(\/‘ TC\/QS s A .L\)J(&)wws Tuae
3\/(,.-/\Jd & An. wdgpendest.

)
:



Math 343 Test 2 Oct. 17, 2025




