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QUESTION 1. (POINTS) For each guestion below, circle the right answer.
(i) One of the following is a subspace of R*:
a. S={la+b -2ab+1)]abec R}X
b. S ={{a—-2b6 ~a0)abe R} X
. S={(3a,2b+a,5) |abe R} ¥
@ S = {(0,0,3a +2b) | a,b € It}

(ity One of the following is a subspace of /:

#

A S={(atb +2z|abeR) X
b. S={a+br+(a—ba’labe R} x
¢ S={3+arlac R} *
@) 8 ={a+3axlae R}
{iii) One of the following is a linear transformation from R3 to 3

a. T: R — B3 Tlab,e) = (0, L,a+b+e) >
b. T: R R T(a,b,c) = 3a+b,c,0) ~
ST/ — 1 T(a,b.c) = (a+b0,¢ - 2b)

d. T/ — R T(a,b.c) = (3a, b2 +¢)

; ‘ : ( , ‘
=> (iv) Let A be a 4 x 3 matrix such that the homogenous system AX = 0 has a unique solution. One of the

following statements is correct:

a. The rows of A are independents. {
3 ! IR SO
h. Rank(A) is at most 2. }

- (€} The columns of 1 are independent

d. Exactly one column of A is a linear combination of the other two columns.

(W) 7T 0 RS — R is a linear transformation such that dim{Ker(T)) = 3, then one of the following statement is

correct:

a. The range of T equals to 7?5,
& The range of T “lives” inside /23 but not equal 1o B°
¢, It is possible 1o find three independent points in the range of 7.
do I 4, B are independent points in /2%, then Range of T = Span{A, B}.

e, {a)and (¢}

(vi) Let T /% — 1 be a linear transformation such that T2+ r)=4T(~1 - x) = ~4 Then T(2) =
a2
R

d. Mone of the above,



]
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a-+h 0 —~a-—b

(vii} Given § = )
’ I 0 —

} fa.b,c e R} isasubspace of B2}, Then dim{S) =

f‘“i 2
b 3
c. 6
d. None of the above.
(viily Let & = span{{1,—1,0},(2,—1,0},(1,0,0}}. Then dim (S} =
i% 2
b. 3
c. 1
~d. None of the above
= (lx) Let 8 = span{(1,1 (1,—1.1),(0. -2, 1)}. Then
a. Every point in R’ belongs to .
b. dim(S§) =3
¢. (a) and (b) are correct
@The point (4, -2, 0) does not belong to S,
> None of of the above
(x) Let § be a subspace of I* such that dim(S) = 3. One of the foll owing statements is correct:
) bk i
a. Every 3 points in S form a basis for S, ' Cottriect On S EAL \é/ oL

b, There are exactly 3 independent points in S. } %w§éli | He Q\ £ @ »%»ﬂ\y}% o kjﬁé

It is possible that the span of 4 independent points in R equals to S
None of the above

(xi) One of the following is a basis for Py:

B={l+.0 —x+ s 3.z}

b B={1+22-20) ¥
ﬂf?»»{lfml%#f T+t +:°}

25‘) (xit) Let A be a4 x 4 matrix such (hat det(A) = 3, Then one of the following statements is correct:

a. Rank(A) is at most 3. Nz
b. span of the columns of A "lives” in #* but not equal R, %
c,; Rank(A)y =4

d. At least one column of A is a linear combination of the other three columns. o

(xiit) Let D = {a + (b + a)r + 362 [a,b - R} be a subspace of . Then a basis for s ;

d. All the above.

(xiv) Let T B? -~ I be a linear transformation such that 7(1,0) = 4,7(2, -2) = 2. Then the standard matrix
representation of T s ¢

r 1
a 4 2
L 3
AL ]
c. fé -2
i ;

d. \i‘am of the shove
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=) Let A= -1 1 —1 -1 0| Then N{A)=
.

3]
bl
o

@ span{{~1,1,0,0,0},(~1,0,1,0,0},(~1,0,0,1,0}} &c’/
beospan{(~1,1,1,1,0)} ‘

c. span{(1,—1,-1,0,0),(1,0,0, -1,0},{~1.0,0,0,1}} %
d. span {{1,0,0,0,0),(0,1,0.0,01,(0.0,1,0,0)} &
‘None of the above

7

(xvi) Lc{ A be the above matrix. Then Column(A) =

(2 Span{(1,~1,2),(1,0,-2)}
b. Span{{1,0,0},(1,1,0}}

¢. Span{(1,0,0),(1,1,-4}}
d. All the above are correct.

(xvii) Let T : Py — Rsuchthat T(a + br + ¢2’) = ]01 (a + bz + cx?) dx. Then ker(T) =

a. Span{t,r, 2%}
b. Span{-0.5 + z}
¢. Span {=32 + r + 17}
@ Span {~0.5 + z, ﬂ«l + .27}
¢. None of the above
{xviii) Let T' = R* — R?suchthat T'(a, b, ¢.d) = (a + b+ ¢ — 2d, ~2d, d). We know T is a linear transformation. The
standard matrix representation of 1" is

T 0 0 0]
a {10 0 -2

0 0 0 -2

Mt 0o 0o -2
b. |1 0 0 -2

0 0 0 -2

M1 0o 0
, I 0 0
C.

10 0

-2 2

T T R
Ao 0 0 2
Z\J/*

00 0 1

(xx) In Question number 18 (XVHT. range{T) =

a Span ({1 1,1, =2),(0.0.0.-2)}
b, Span {{1,0.0, -2}}

5:%/? Span {{1.0.0).(-2, ~2,1%}
d. Span ({1.0.0), (0, -2,0)}

¢. None of the above
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