Question 1

Let S = {v1,7s,...,0,} be a set of vectors in a vector space V. Complete
the definitions: ' '

(a) The vectors in S are linearly iﬁdepencient if

(3)
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(b} The set S generates V if _
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(é).’l‘he set .S is a basis for V' if : _ '
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Question 3

For each of the following, draw a sketch of H and explam why itisor 13 not
 a subspace of R2.

a) H = {($§)6R2|y>0} @)
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Question 4

Let T : V —> W be a linear map between vector spaces. If 7'(v,) = w; and
T(vy) = wy, find .
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(b)) T(3vy ~ 5vg) = 3"?"{&;)4_5‘ T{uw) (3)
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Question 5
1 -2 3 —-42 5
. . : ~2 4 -1 -7 6 -9
Find a basis for Col(4) if A= 1 -2 4 -7 4 1)
"\~3 6 -6 3 0 5

What is the dimensxon of Col(4)7?
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Question 6.
Let H be the subspace of R* defined by

H = {(z1}$23$3,374) |3:1“‘“ Ty -+ 2x4 =0 a,nd Ty =~ 23 w0 } .

(a) Find a 2 x 4 matrix A such that H = Nul(4) | (4)
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(b} ané & basis for H and compute its dimension.
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Question 7

| ‘ 1 -1 4 [z 0
Use Cramer’sruletofind 23 if A= |2 —2 3} and A [z} = |0].
\3 1 5 T3 2

[Useful fact: |A] == —44 ]
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Question 8
Indicate Tme { T) or fafse (F). [no reasons need be gwen}

(a) If A is an n X n_matrix and the equation A = 0 hias no non-trm&i
solutmns, then the cclumns of A are linearly mdependent ag vectors in R"

(b) KV = Span{v, vs,... ,.?Jn}, then {vy,vs,. ,'un} must, be a basis for the

vector space V,

—————

(c) The coiumns of a 10x17 matrix can never be imea.rly independent vectors
in R,

{d) The area of zhe tnangie with vertlces at (0 0), (1 3), and - (4, 2) is

i, (14
det(“

(e) If {ur,ug,.. ,um} isa imearly mdependent set of vectors in a vector
space V, and {v1,v9,...; 0} i8 a basis for V, then m <n.

(f) Let. Nul(A) be the null space of a 5'x 5 matnx A. If the dimension cf

- Nul(A) is one, then the homogeneoas equatzon A:c O has only one solntlon

: (g) Zf A and B are both 9 x 9 ma.tnces then det(A + B) det(A) + det(B)

' (h) IfT V ad W isa linear map i}etween vector s;m.ces, then

Ker(T) {véV[T(v) o}

isa stibset of V and a sz:b.space af W

T
F
T
T
T
F
F
F







