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PART I. Answer each of the following problems in the space provided for each
problem ( Problem 1 to Problem 4).
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(b) Find a basis of the column space Col(A) of A. (Do not prove it is a basis)
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2. Prove or disprove the following statements:

(@) Let W={p(x)eP, |xp'(x)+1= p(x)}. Then W is a subspace of P,
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3. Consider the subspace W ={p(x)eP, | p(1)=0} of P,.
Let B={x-1,x*~1,x* -1}

(a) Prove that B is linearly independent 5
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1 2 1
4.IfT: R* —> R is a linear transformation with 7" (J = T(J =T(2j . Prove that T is the zero

linear transformation. (That is show T(v)=0 for every v € R?)
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PART II. Circle the correct answer for each of the following problems

( Problem 5 to Problem 12) IN THE TABLE OF THE FRONT PAGE .
[4 points for each correct answer (No penalty)].

5. Let A be mxn matrix and let R be a row echelon form of A.
Which one of the following is FALSE?

(@) N(A)=N(R)
col(A) = col(R)

(c) Ifcolumns 1and 2 of R are linearly dependent then columns 1 and 2 of A are linearly
dependent.

(d) The nonzero rows of R form a basis of row (A)

[ 4 points]



6. The subspace W of R* spanned by S= { } has a dimension equal to
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(@) 1
() 2
(c) 3
(d) 4
(e) None of the above
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7. Let T:R>—>R3 be a linear transformation such that T( (1) ]= 1 |and T( 1 ]= 1
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8. Let S={x+1, x2+x, x3+x2}c P5;. Which one of the following is TRUE:

(a) Sis abasis of Ps

Span(S) is a subspace of P; of dimension 3
None of the above

(b) S is linearly dependent
(_9_ the constant polynomial 1 belongs to Span(S) . L’/ wcv(; ;;,L%M’
@ = Meli «
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9. Let S={u, v, w, z} be a linearly independent subset of a vector space V. Which one of
the following statements is FALSE:

(a) The dimension of V is at least 4
(b) The set{u, v, z}is linearly independent
qi:j; Span(S) has dimension 3
S is a basis of Span(S)
[ 4 points]
10. Let A be mxn matrix with m<n. Which one of the following statements is FALSE?

(a) The columns of A are linearly dependent. .
(b) col(A) is a subspace of R™. "t 2 3 X3
(c) row(A) is a subspace of R". ( v3 L)\ é AXS
d) dim(N(A))#0
dg_))} The rows of A are linearly independent.
[ 4 points]
11. Let W ={p(x)eP, | p()x* + p(-1)x + p(0) = 0}, then dim W =
(a) 3 P(x) = ax+bx+C
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12. Let U be the subset of P; given by
U={p(x)=ax’ +bx* +cx +d eP; |p"(x)=0}.

Then dim U= Pr) = Baxty 2bxt T
o 1 PiCk) = pox +2b =0
(c) 2 =D o.=0 , b=¢
;d) 3
(e) 4
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PART III. Answer TRUE or FALSE only: (Questions 13 to 18) IN
THE TABLE OF THE FRONT PAGE [ 2 points for each correct
answer, NO PENALTY]
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[ 13. If A and B are two nxn matrices such that AB =3I, then Col(A) =R".

Aot
F 14. If S= {v}, then S is linearly independent. ‘T-i Ve & Pewn S # A%

15. A subspace W of a vector space V is linearly independent. @ e\t\/ ) . Cx Lﬁ}ﬂ).’i‘ =
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17. If A is a 3x5 matrix, then the columns of A are linearly dependent
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T__ 16. The set of polynomials {1+x, x*+3, x*+x} is a basis for P,.
B
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18. T: P,—> R defined by T(ax*+bx+c)= Ial is a linear transformation b
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