1. (20 pts) Determine whether each given set S is a subspace of the given vector space V.
If so, give a proof: if not, state a property it fails to satisfy.

(a) V =R* and S = {(a1.a2.a3) € R¥a; = 3as and a3 = —ay}.

e[ 91)

Circle final answer. S is a subspace: @or NO

(b) V =R% and S = {(a).as. a3) € R3|5a} — 3¢5 + 6a3 = 0}. ’S )'lﬁg %V‘QW
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Circle final answer. S is a subspace: YES or@
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(c) V = Myx(R), and S = { A € Myyo(R) ’ tr(4) = 0}.
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See HW

Circle final answer. S is a subspace:@or NO

(d) V = Py(R). and S = {p(.;-) € A(R) [ Y1) = p((])}.
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Circle final answer. S is a subspace:@ or NO




2. (16 pts)

{a) Use any method to find the inverse of

Include all details.

St above

Inverse;




1 2 3 0

(b} Let a, 1].d = |[3]. a3y = 2 |.and b = {1]. Determine if b €

0 ) 4 1

Span{dy, @z, @3} or not. If so. \\uto b explicitly as a linear combination of {&@,. @, {3}

if not. explain why not. /4 M I J?a ~+ )
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Circle answer. b € Sl)all{&'l,ﬁg,d'3}:@y1- NO
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If answered YES, write b as linear combination here:
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3. (14 pts) Show that {32? + x + 1.2z + 1.2} is a basis for P(R).
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4. (19 pts)

(a) Compute the determinant of the matrix 4. defined by

+ -+ -
— o+ -4 1011
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det(A) = 1

(b} Answer the following questions regarding matrix A from part (a).

Circle answer. A is invertible:@or NO
Explanation: (iﬂ/j( ;_:\ :\; 0
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(c) Suppose B is a 3 x 3 matrix with determinant 2. C is obtained from B by interchanging
two rows. D is obtained from B by adding 5 times row 1 to row 2 (while leaving row
1 unchanged). Find the following determinants (no work needed - just put the final
answers alone in the answer boxes. There is space for optional work below the answer

boxes. )

aet(®) = (fAB)* 1= p 4et(B") = dpf f= 7

det(B 1) %f*ﬂ'; ’/—;, | det(2B) 25a€e/(8) z'/—/é

| - -—Mg-—z det(D) CMB Q

() Suppose K is a m x n matrix of nullity 5 and where Col(K). the column space of i
1 0

. 0 1 ‘M'-Lf
has a basis given by the vectors ¢ = 0 and i .| State what m and n have
2 5
3 7

to be. (No work needed though there is space for optional work below the answer boxes)
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5. (16 pts) The matrix

1 -2 1 3
A=}3 -6 2 7
4 -85 3 10
has reduced row echelon form given by v bdd
X X3 xy

@2()1

v=|o0 ()@2

0 0 00
(a) Find a basis for the nullspace of A.
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{b) Find a basis for the column space of A.
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(¢) Compute the rank and nullity of A.

Rank of A is: (g_

Nullity of A is: 9\
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6. (15 pts) Choose the correct answer {which should be universally correct) out of the list

provided. You do not need to show work, and partial credit will not be offered.

(a) Let S = {#). 1. .... #,} be a set of vectors in R* for n = 2. Suppose A is the n x n
matrix given by A = [ & ... #,). where det(A) = 0. Then i can always be written

as a linear combination of #.. ...
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. (a) MA:’O -__—)?Vlf' qui% Lo 1’“"
tatement (a} is true.
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Expl gl 97 ] e deb=
(b) Let A € My, (R) and suppose 1 < < . Then: 0 o @

rg Al }D —t — -
O dim(nullspace(A)) < n —m. (‘#‘F \\;’U{’Qfm ut v, 7’1' GVt GVy
O dim(nullspacc(A)) = 10— m. 47 m»/C-qu//H\/ =A
B dim(nullspace(A)) z n — . 7 hu”’f}’ Zn-m

0 Noue of the above conclusions can be drawn without more information.

(¢) If A is a lower-triangnlar 2 x 2 matrix with entries in | and tr(A) = 0. then:
O det(A) = 0. A = [% ?‘l i¢ fower-D AcA-o— =-4

O det(A) = 0. (a0
er(fi‘4)<(]. S0 A ' [\o_q’l "—)M{A}-" -aL.éO

1 None of the above conclusions can be drawn without more information.

(d) Lot S = {p(r) € P3(R) | p(+) = p(—=2)}. Thew: g: %G 4‘!9)(1' Ci’1+0r k3 ‘ b<d= O-I]

- Tf — "
O S is not a subspace of P3(R). . ia +X 3 - Sf’f’r\(i{f )
O S is a subspace of P3(R) with dimension 4. 2-9-
4Mbg(ao{,

O S is a subspace of P3(R) with dimension 3.
EI S is a subspace of P(R) with dimension 2.
(R)

O § is a subspace of P3(R) with dimension 1.

(e) If A is an n x n invertible matrix, then A + AT is also invertible.
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