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PART I. Answer each of the following problems in the space provid
problem ( Problem 1 to Problem 4).

led for each

1. For each one of the following vector spaces V and subsets WCV, prove or d
W is a subspace of V.
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[ i) [Imsight] [ insight

(2) Find a basis for the null space N(A) of A. (no need to prove it is a basis)
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(b) Find a basis of the column space Col(A) of A. (no need to prove it is a basis)
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3. Show that Span{1, x, x*}= Span{ x>-x, x+1, 5} in P, ‘ e
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PART IL Circle the correct answer for each of the following problems
(Problem 5 to Problem 10) IN THE TABLE OF THE FRONT PAGE .
[S points for each correct answer].

5. Let U be the subset of P, given by
U={p(x)=ax* +bx’ + ox* + dx + e EP, | p(0) = 0and p"(x) = 0}.
Then dim U=
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6. Let S={u, v, w} be a linearly dependent subset of a vector space V. Then

(a) wis a linear combination of u and v

(b) {ut+w, ut+v+w, v}is linearly independent in V
(c) u=0 or v=0 or w=0

@ {2u, v, 3w} is linearly dependent in V.

(e) None of the above
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7. Let T: R — R be a linear transformation such that 7(3) =5 , then T'(8)=

(a) 8/3
b) 5/3
6 40/3
(d) 3 e
(e) none of the above. M
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9. Let V be a vector space of dimension n. Which one of the following statements is FALSE:
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Any set of (n+1) vectors in V is linearly dependent.

Any linearly independent set of n vectors in V is a basis of V.

If U and W are subspaces of V such that dim U=dim W, then U=W
Any set of n vectors spanning V is a basis of V.

If U and W are subspaces of V, then UNW is linearly dependent
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10. Let S={v1,v2,v3}C Rbea linearly independent set. Which one of the following statements is FALSE:

(a) The set {vy,v3} is linearly independent.
(b) The subspace span(S)CR* has dimension 3.
The set {2vy,v2,v3} is linearly independent.
@ span(S)=R*
(e) For any vector vé&span(S), the set {vy,v,,v3,v}is a basis for R
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PART III. Answer TRUE or FALSE only IN THE TABLE OF THE
FRONT PAGE [ 3 points for each correct answer, -1 point penalty for each wrong

answer]

11.

12.

13.

14.
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16.

17.

18.

If {v1, v5, v3} is a linearly independent subset of R’, then {vi+vy, Vitvatvs, v}
is linearly independent.

The set of all 2x2 non-invertible matrices is a subspace of M ,,_,. .(

»
LetV=]| y ER3| X, pER,, Then VisasubspaceofR3.‘F

I

The set of polynomials {1+x, x*+3x+3, x°} is a spanning set for Pz.‘F

If V is a vector space having only finitely many elements, Then V={O}.T

a b
Let W= EM,,
b a+2b

Let A be an mxn matrix. Then the set W= {xER"le = 0} is a subspace of R". T

a,b ER}, then W is a subspace of M, _, T

If T:V—W is a linear transformation and if {uy, uz, us} is a linearly dependent
subset of V, then {T(u;), T(uz), T(us)} is linearly dependent in W. T
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