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Department of Mathematics — University of Tennessee
Math 251 Matrix Algebra I
Test 3 Practice

N ame: SD lUll’iOV\ S

Time allowed: 50 minutes

Instructions:
e Calculators are not allowed.
e All electronic devices must be put away.

e Answers with insufficient or incorrect working will not receive full credit.

e Simplify answers whenever possible.

Page | Points | Score
2 10
3 10
4 10
5 10
6 10
Total: | 50
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1. (10 pts) Decide whether each statement is TRUE or FALSE. No justification is required.

¢ R™ with the usual addition and scalar multiplication is a vector space.

Tf'u\& .

e A vector space must contain at least two vectors.

False.

The set of all invertible n x n matrices is a subspace of M.

False )

The union of two subspaces of a vector space V' is also a subspace of V.

F'odse .

The span of a finite set of vectors in a vector space V' is closed under addition.

Tewe..

Every linearly independent set contains the zero vector.

False .

If V = span(S), then S is a basis for V.

False .

Every linearly independent subset of a vector space V' is a basis for V.

False.

e Every set of four vectors that span R* is a basis for R*.

Trwe.

Transition matrices are invertible.

True.
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2. (6 pts) Let V be the set of all pairs ¥ = (a,b) of real numbers with the following operations:

(a,b) + (¢,d) = (a + ¢, b—d),
k(a,b) = (ka,0).

(a) Does V satisfy axiom 2 for vector spaces? Prove or give a counterexample.

N_g_. (o,h.\-(l,o): ('|’|) and (I,O)-l—(o)!):(l,-”’
So (0.'§+ (1.0) # (1,0) + (o,1) .

(b) Does V satisfy axiom 8 for vector spaces? Prove or give a counterexample.

Yes. (k ) (a,b) = ((lu-w\)a, 03

= (lu\ + ma 0)
= (ka, O) + (ma)o)
< L(a,b\) x w\(a,b) ;

3. (4 pts) Determine whether the set of 2 x 2 matrices [x y‘ such that z + z = 0 is a subspace of M.
0 =z
Tl W, +2, =0 and A +2, =0, Heon
[ o, ‘5-] N Wy,  Ue K, + Ny Y4 +4.
° 2 o 2, | o 2, +2,
whare (4 400 ¥ (2.6 22) = (ul;;d »(+2)= 040 =0,
I wrez =0, then
L w Y ke by
o 2% ] o lez
whare ko s lez = k(wr2) = k() =0,

'ﬂ\rs se,l— S cloged wnolur a.ob(.‘l-r‘o\« oand  scalar wu’hplfcaLMV\ ,
so s a subspace of M,, .
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4. (10 pts) Let S = {1,1 +z,1 — z + 2}
Recall that Py is the set of all polynomials with degree at most 2.

{a) Determine whether S spans P.

e, (1) 4 kt(“-x\ 4ok (I-x +x"3= a, +a, x + azxz

e, + ky + ky = a, k, = ao- o, -2a,
= ky - kg =a, = k, = Q, +a,
by = A2 ey, = a,

This SSS‘('QW\ i« onsstet Lo all  dewes of g, a,, Q.

y

'ﬂr\us‘ g SPMS R .

{b) Determine whether S is linearly independent in P;.

Fm“" P"“'l' (a\ , ‘H'\e onls S'olw’u‘on I
lt‘(\\ + hz(lku) +k3(l—x+x‘\ =0

s He tmwal  solubion k=0, k=0, ky=0,

Thas S s lrmrl'i& snolependint-

(c) Is S a basis for P,? Explain briefly.

\{_e_g: S i l:‘nenr13 Mdlpv.u\dml' avol Spans P, s
S is a basis ﬁr Pz
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5. (10 pts) Let By = {(1,0),(1,1)} and By = {(0,1), (1, ~1)} be two bases for R*.
(a) Find the coordinate vector [4] 5, with respect to By for o= (3,1).

Ve (2= 2(n0 +1(1,0)

)

(b) Find the transition matrix Pp,_,B,.

? | 2
%%, | I
e
(¢) Use your answer from part (a) to find [7]p,.
- -
[ v] = P [v ]
g, B k, '

t
==
-
]
—

1)

\
W L
—
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6. (10 pts) Describe the solution space for each linear system as a subspace of R3, and state the dimension
of each solution space.

1 -2 1| |z 0
luk i
@ lo o ol lyl=1o The  solukion space s the plane
0 0 O0f |z 0 ‘H'\rougl'\ the en‘s\‘n wiu\ V\orwm.' (‘)—21‘).
e, all poubs = 2s-¢, 9= s, z=t.
The  dwension ¢ 2.
1 o3 m 0 The Soluvl'x‘on space is ‘”M, I_i‘v_\_e
() o 1 =2| |y| = 1|0
00 oflz] |o ‘l'L\rouSL\ He orain  poralll o ( 3)-2,«).
ie. all Pom"S x =3¢, 5:—2(:) %:-f_
’n\.e_ dimension 3 L.
R 0 ‘T[\e, So(u"l‘ov\ Space s “'\L F_o_l_:\_" (0,0' 0‘)‘
() [0 1 y|l = |0
0 1] |z 0

The  dimension s 0.



