MAT 1341 D

[ 1. Let V' be a vector epace of dimension . Which of the tollowing statements are
true?
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Y

(1) Every spanning set of ¥ can be extended to a hasis of V)
(2) Every set of n vectors in V is linearly independent.
(3) Every set of n linearly independenl vectors in V is a bagis of V,

A, (1) and (2) B. (2) only C. (1) only
D. (1) and (3) [E.} (3) only . nome of them
G. all of them H. (2) and (3)
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Determine the number of paramelers in the general

solution of the systemn
e

&g —5— 24 = 1
T+ Xa + 254 = 5
2wy + 245 —wad x4 = 0
A. 1 parameter B. 2 parameters
C. 4 parameters ). 0 paramecters
E. 2 parameters [F} The system has no solution.
e
wor e g e d 1 ¥ = =\ \ | ! -1 -1 \
fuse v tudee el | \ 0 z z e 0 o \ 2 5
Vol et
V2 o= - \ 5 0 0 | E ]
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i o6 \ = = ~ D © i al R /
O 0 0 B o=l kt} y v} 0 \
Beonuae Mo Anad s < W ooowy y o N "Ql“ii‘l"l”"‘ ‘g
o -L“bi-.t.l--}-; 0




MAT 1341 D Final Exam (Winter 2001) ' Page 4 of 18

[ 01 2

3 4
3. Conpsiderthematrix A= (0 0 0 1 2
g o0 0 0 1

Let v = rank(A) and let d be the dimension of the solution space of the homogeneous
gystemn AX = 0. Determine the values of  and d.

r=3etd=23 B. r=3etd=25 C. r=2eld
[ D)yr=3ctd=25 K. r=2ctd—=23 F. =3 etd

I Il

0
1

e mmwbde T elven <ho, At TE.L ovpuy el p o "g-"""—‘) " e
'rm'l":_ e YR 3 z T e oA LN 5 ;-J\.n,-;l_u.:, E-E_h X 2 Ay L Lew,

e s S V‘M—in,!:.h-_;l ,E-hgr_“u-__ = w-v = 5S-2==



MAT 1341 D Final Exam (Winter 2001) Pape 5 of 18

4. Given that {u, v, w} is a basiz ol V. which of the following are also bases lor V'
(1) {fu+v-|w,v+w}
2) {ut+v,u+w,u—v, v+w}
() {u+v+w,u | w,v}
(4) {u, v—w, v+ w}
A, (1) and (3) B. (3) only C. (2) and (3)

D. (2), (3) and (4) [E.\ (4) only F. (1) and (4) -
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2. I'ind the roots of the followlnyr quadratic eopial lon:

S 1 A |e3= 1k

3
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AL w=—-24/94 B. :.r.'-——:--ilje'—iE L 8 :;:]_j_@?_'
D)g=—14+234 E. »=249y2i F. e =3EY14
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age of the youngest of the three danghlers?

6. Al age 38, the age of Mr. Green is the sum of the ages of his three daughters.
The age of the oldest daughter equals Lhe sum of the ages of her two sisters. Also,
the age dilference between the oldest and youngest sislers is 14 years. What is the

'

AL 4 vears

B. 2 vears

. 6 years

1), 5 years

5. Cannot be delermined fram Lhe siven data.
Bl
F. 3 years
L r,
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7. Tor what value of k do the following two lines inlersect?

r =-—-3+r Py R
¥ =a+2r y =10 — 2
r =-7 z =14kt
A k=4 B. EF=10 ﬁcj = _2
L D. k=3 E. k=6 F. b=-1
fdlrmashiicn ey X= -2 kv = 234 P TEE B 8
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1 = — T [T T vk ke = =
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l & 5 ';.i Fadw rbls -l‘éq.} -D - 1 A lkra..
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-
. 8. Let A= (o) bea4x3 matrixand B — (b:5) be a 5 % 8 matrix. Give 2 formula
for Lhe (3, 2)-clement of ART.
B 3
A, (ABT)g =3 asbay B. (AB")350 =3 usubpo
k=1 k=1
N 3 P 3
. [:Jij?i }32 — L e bz ﬁl._]z‘_\ {ABT]HE = Eﬂ-aki‘l’.‘:
k=1 E=1
5 3
E. (AB%)s =" asphar F. (ABT)a = ausbea
- k=1 k=1 y

(32~ deweuk of  AC A As (aid, C=lEiy Aa
o
ey %2k Cho

Ht&; x_*_,,'l" C_, = 2‘1’ . 1:1,_ i = lb'mm sy fFu hrt- 3'—*
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[ B, Use Cramer’s Rule to solve [ur o4 in the following linear systen:

2 1 0 | 2
d 2 3 i = b
7 a —h £y —4

A, wmp=14/9 B, 19=—14/9 C. wa=10/3
[ D. @ = —25/6 [E\ = = —10/3 F. @y =25/6
A= [V = 1 dele A= =3 \ -G ]
e m el "’ £ 3 4
= -2 (b-%) = & (w-3)= -1-b=--13
o 2z O
E?_ = A = 2 = [aS AR "I}fhﬁ = !'5"-_';', ""’-'F{ﬂ. CArnery e
p IR 2 SR 32
$eklic <3 e = -2 (-2-10) -G (W-6) -
5 <Y iR
= W — i o= - B -2w = 30
Aok E‘[ A0 8
'}{'L = 5 b= il o —_—
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f

1 0
10, letd=1{ -2 1
0 0

row 2 of the praduct AB7

and lel B be any 3 x 4 matrix. What can one say aboul

e I o

A. It is equal to row 1 of B multiplied by —2.

B It is eqnal ta row 2 ol B minus two times row 1 of A.
C. It is equal to row 1 of I minus two times row 2 of 5.
D. Isis equal to row 3 of B minus two times row 2 of B.
E. It is equal to row 2 of B mulliplied by —2.

F. It is equal to row 2 of B.
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11. [14 points)
(a) Tndicate whether cach of the follawing statements is True or False. Each correct
answer is worth 2 points; a wrong auswer is worth -1 point: no answer is worth 0

points.

T If the reduced Tow echelon (RREF) form of a matrix A has a row of (',
then the linear system AX — 0 will have infinitely many solutions.

\ There exist square matrices A and 7 for which AR = BA,

.

If A is an inverlible matrix, its colurnns are linearly dependent.

¥ If A and B are invertible n x n matrices, then (AB)~! = A~1B~1.

Complele each of the following statements:

(b) It A= ( & ‘f) then A4~1 =

—u

5 \

S s

2

Mete.  der A = 3oy - ((SYEy- 12-0= =

. Wz z
b . "1-—(; y ) N {_gfa. 1"1.,}

p:rtrT

(¢) Let P =(2,1,4) and @ = (6,3,1). The poinl % the way from P to Q is ( g

—
_,a-’"“;; -’.'J-?*i' Ji‘ PL = L2y Jr--"._,: EU;.-. NI -[2,,\1'-?".__] =
A

?‘f = (208 4 (4,2 -2
u v Vi =

(d) If Ais adx3 matrix and det A =4, then det(24-Y) = 2

dq}r@ A ]: Eli_l:l_l.al"h\)ﬂ == E: = 2
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12. [6 points| Answer each of the following in Lhe blank provided:
(2) Suppose T': Py — I3 is a lincar map satislying

T(1+z*) =1-= T{e+2Y)=1+27 T(z®) = 1+&°,
Find T'(z).

w - (;f -\-1;:1) o
e v ( xr2g 2 2ty = T{xs 20 =2 T02)
= st - 2(1e) s | 4+ B2

Answer: T(z) = =1 4 =B Bt

(b) Let A be an n x n matrix. Prove Lhat A 4+ AT is symmetric.

I - 24 T ¢ e |
[..fll" 4 A J \_] : ] Jé": s JLAT\:IT = rl'-‘-'-T LA ] At A v -!;hh--.\-LL::t:.-\r:.

(c}) Give the definition of the span of a set of veclors {v1.v2,va} in a vector space V.

C;.!Fl‘nh %U;.IU:._,‘VJ}-T )?ﬂ._\.,-l'ql—'lb\l’z_"‘. C.!.J':_L ]l 5|P|=!.,l: = EEE
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13. [10 paluts] Determine the values of & and o lor which the syshem

T2y -+ z=0
x4+ v+l 1hz=0—¢
e el P = 1-—2n
has
{a) exazclly one selution

(b} na solulion
{e) infinitely weany solutions

Tn the case where there ave infivitely many solutions, give the general solution.

r =
Sickn 4 w\q':l.;ll,-e‘*,‘ |||’ | s . | L-_:r \ ill | = 'l 't___
\ TN "| ) | SR L— ¢ | ko -1 L, —¢.
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Loy (0 1 wcnak l*::, Gt EeluMe. =n - e ae O
2y () o Sl desy Lb=0 , btoe-1® D
£=7 L= O y = == 3
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Y Bt
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14.

0 e
and the matrices vy = (é j)’ Vo = (é 21) and vy = (§ f) " Ta l‘-’l«";‘a:“‘i’:ﬂ} a

basis for U7 Either prove that it is, or show that it isn’t. Justify yvour answer.

N o . . : Fal :
[10 points] Consider the subspace U af Moy given by U = : J O Nl R}
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(b) Find a basis of U/, and determine dim 17,

Fage 16 ol 18
10 points] (a)] Show thal (f = {plz) € T'3; 2p(0) = p(2) } s & subspace of Ps.
i3 ()

e pv= 0 o g a6y 2* Lee Leue
eld = 2 ) Del = aud 2, & o, +&ay
o Cig =
<

— )

Lk:-— “H G ny e 4 Xy Flprt B Lo v

e
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16, [10 points] (a) Tind all cigenvalues of the masrix

g
A=10 0
10 0

Iz A diagonalizable? Please jussify vour answer,
(b) The eigenvalues of the malrix _
-5 0 B

B=(-% 1 3
—3 0 4

are A1 = 1 and Ay = —2, Find all ¢izenspaces of B, Is 17 diagonalizable? Please justify
FOLT SISWOT.
tul (e _ | > e
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Wom 23 2%
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