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Instructions:

¢ There are 6 problems. Make sure you are not missing any pages.

e You may use without proof anything proven in the sections of the book
covered by this test.

e You may only cite an exercise from the book if it was assigned as homework.

e No calculators, phones, books, or notes are allowed.

Question | Points | Score
1 10
2 15
3 L
4 20
5 15
6 10
Total: | 8O

85



1. (10 points) Let T: 8% — R® be the linear transformation given by

6)-66)

(a) Find a basis for the null space null(T). (7 points)
(b) What is the rank and nullity of 77 (3 points) '
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2. (15 points)} Prove {(using induction) that if W is a subspace of a vector space
V and wy,wa,...,w, are in W then ajw; + aswe + ... + g, € W for any scalar
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3._(10-points) Let V be the vector space ngz(R) Let W be the subspace of
diagonal matrices.

Let T: V — V be the linear transformation given by

Let 1 o
\ U={veV:Tk)eW}

{a) Prove U is a subspace of V. SRR o ks
_ (b) Find a basm for U (You do not need to prove it is a basis.) (5 points)
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4. (20 points) Let U= {A € My2(R): — A = AT} be a subset of the vector space

Maya{R) of 2 x 2 skew-symmetric (or antisymmetric) matrix whose transpose
is also its negative; i.e., —a;; = a;,;. For example,

)
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is skew-symmetric.

(a) Find a basis for U. (6 pomts) v Lo k [l otn a,é»‘j
(b) What is the dimension of U? (2 pog,ﬂﬁ{ y
(a) Prove it is a basis U. (12 points) i’ L/ g"vkg .
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5. (15 points) Prove the following lemma, Let T: V — W be a linear transfor-
mation, then T is cme-to-one if and only if nulE(T) f{O}

e 4? ""‘V\Li 5&?; \ W\Q\N
i dnz
- 5 Vo 44 o ( L ; Ay o O AAg
Tlest ¢ e POHE T W w onereewe

witis o ugl () = 36% (Tt elesy OF€ ANAY
Pecavse TOH=a (Tt aesr ) | Moo wosty, Ci“‘»“ét%f T
A :
No other  elemeud d the wulMd “fi\) , L) Y (1

2 P OnL ﬁ-ﬁ%; Sufpose oy cenA T e e kb i _ f

4. Uve Awll (T e, Tu=o  fhen. W =07

.

T v aue~mo-odl-g Hao Lu & L0 "Q-@Jﬁjﬁﬁ% Vo=

fu?

Ak

f-“i”& - gﬁw\"t LA, &\N m%ﬁ &“{j}‘vk { z;)
({ \> g?\"i« I LAQ a{ oy €
s - k \Jg fﬁi&“”ﬁbﬁ\ TR i {L:}

RV Ty = @ SO

P e

A U\\\x g \\j ?w(:} % LAY sy L g"’% &neko

i~

e, o Me
s y

Co  tbek E Y 4+l N

KM ( vV i ) N bhe catije w§ by KE ey T i-"\ N
| o C:%B : | , b ) {ﬁ e
vev e aall “‘1\} j Nene e 5:9\{ Hae b T2

i % : — . Ly e § ¢ ,
< ARE| i/ls {T\ﬁ ) ““’;E\) Vo O 9O i/ = S
o ’A | [z
(e oy e ok |
*-"EJ PM [i - ' g-@y ;/Lmﬁ‘awf‘i\@ @%\
Weting a5

. AT N 'ﬁ ‘
T '8 S~ OWLE \Qg A ug& { ‘*\,\f) = LS

o V-0 Lot Uaa, Avan




6. (10 points) (a) Let T': R? — R® be defined by T(ay,a2) = (&
Let 3 be the standard ordered basis {e;,e;} for R? and o = {(1 1,0) (O 1 1) 2 2 3)},
compute the matrix representation [T3. (5 points)
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(b) A transformation T: V — W is cailed linear if what? (3 points)
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(c) Let T: V — W be a linear tranformation define the tnverse of T. (2 points)
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