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e
ria. Let V" be a vector space of dimension n. Which of the following statements are
true’

(1) Every spanning set of V can he extended to a basis of 14,
(2) Every set of n vectors in V' is linearly independent.

(3) Every sel of n linearly independent vectors in V is a basis of V.

A. (1) and (2) B. (1) only C. all of them
D. none of them E. (2) only F. (1) and (3)
G. (3) only H. (2) and (3)

Tlval 2004~ e L
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f
E". Determine the numhber of parameters in the general solution of the system
Ty + we —=Fy— 2 =1
&+ X9 L2, =3
21 + 235 —ws+ xqg — 0
0 paramelers B. 4 parameters

e svstem bas no solation. D. 3 parameters
arameters I'. 1 parameler

=Qp
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001 2 3 4
AW Consider thematrix A — |0 0 0 1 2
0000 7
Lel r = rank{ 4) and let d be the dimension of Lhe sohution space of the homogeneaus

f

syslem AX = (. Determine the values of » and o,
A, r=2andd—=10 B. v=3andd=1 C. r=3andd=2
E. r=3and d=3 F. =3 andd =5

:D. F=2and =73
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!

WY. Given that {u, v, w} is a basis of V¥, which of the lollowing arc also bases for V7
(1) {ud v—w, v+w)
(2) fut+v,nufw u—v, viw)
B {u+v+w u+w v
() {u, v —w, v+ w}

A, (2] and (3) B. (1) and (3) C. (1) and (1)
D. (3) ouly E. (4) only F. (2}, (3) and (1)

oy
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[

53. Tind the roots of the [ellowing qnadralic equation:

Qo L+ § (.

A w=—1+42 B g C. a=-21+2i
D z=23 E. w=2+22i F. 2=1+¥3;
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f:} At age 38, the age of Mr. Green is the swn of the ages ol lis three danghters,
The age of the oldest daughter equals the sum ol the ages of her Lwo sisters, Also,
the age difference Letween the oldest and youngesl sisters is 14 vears, What s the
age ol the yonngest of the three daughters?

A, 6 years

B. & years

C. 3 years

D 2 vears

E. Cannot be determined from the given data.
F. 4 years
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F)e. Tor what value of & do the following two lines intersect?

= =347 €6 =2 X

¥y =3+2r o= 10 —2¢

ro= —y z =1+Fkt
A F=d B k—¢§ O k=0
by fo=r E L=3 F. ke
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for the (3, 2)-element of ABY.

Let A = (oy;) be a4 % 3 matrix and B = (bi;) be a 3 » 3 matrix. Cive a formula

G b
T
A. (AB* }aa = E Daplay (ABT )y = Z agpbar
k=1 k=1
. 3
. lf_;iﬂ" laa = Z Ll;g,lri;.‘ig_a; I:J!.ﬂ Jaa = Z ﬂ_.”.tbﬁ:d
=1 =1
a =
. ]'.. -
E. (AB' )z = ZQSJ;DF:.E (AB* )a: — Zﬁ‘-an“%
k=1 k=1

b’
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f

Q. Use Cramer’s Rule to solvwe for vy in the followi ng lnear system:

2 1 0 "1, 2

3 2 3 ae | = f

3 3 -6 I3 =4k
A L= _].ﬂl_-"fB BE. Ta = '-l"-g.,"ig'

. €Ty = —35;"'3
F

D s =103 F. 1y = 14/9 To = 25/6

I




MAT 1341 D Final Exam (Winter 2001) Pageld of 18

1 0 0
18 Letd—| -2 1 0 andlet £ be any 3 » 4 watrix. What can one say abant
0 0 1

row 2 of the product ABT

It iz equal o row | of B multiplied by —2.

It is equal Lo row 2 of B mu[hphed hv —2.

Iv is equal to row 1 of B minus two times row 2 of 7.
It 18 equal to row 2 of B mimus two times row 1 of B3,
It i3 equal to row 2 of B.

It is equal to row 3 of B minus two times row 2 of B,

TEUaQRE
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11, [14 points)
(a) Indicate whether cach ol Lhe following stalements is True or False. Fach corvect
answeor is worth 2 points; a wrong answer is worth -1 poinl; no answer is worth 0
points.

— If the reduced row echelon (RRET) form of o matrix A has a row of (s,
then the linear svstem 4 X = 0 will have infinitely many solntions.

There exist square matrices A and B for which 4B = BA.
It 4 is an mvertible matrix, its columns are linearly dependent.

Il A and B are invertible i x n malrices, then (AR) ‘= 4—1p-1,

Complete each of the lulluwing statements:
: - 5
(b) If A= ( boi B ) then A7 =

n

(¢) Let P = (2,1,4) and ¢} = (6,3, 1). The poinl £ the way from P 1o () is (

(d} T Aisadx3matrix und dot A — 4, Lthen det(2A-1} =



MAT 1341 D Final Exam (Winter 2001) Page 15 0l 18

12. 6 points] Answer each of the [ollowing in the blank provided:
(a) Suppose T': Py — I'; is a linear wap satisfying

Tl+x)=1—u, T{x+ 2c%) — 1 4+ 2, T{a?) =1-—a%
Find 7'{i).

Answer: T(z) =

(b) Let A be an % % » matrix. Prove that 4 + AT is s vinmetric,

(c) Cive Lhe definition of Lhe span of a sel of vectors {vi, vy, vg} in a vector space 17,
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13. [10 points] Determine the values of b and ¢ for which the system

has
(a)
(b)
()

Tu Lhe

r+2y z=h
Tt oyrlLtbz=5h — ¢
&+ v+ r=1-12¢

exactly one salution
no solution
inlinitely many solutions

case where Lhere are infinilaly many solutions, give the general solution,
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14. [10 points] Consider the subspace IJ of Mys given by 7 — { (a E) s, b o e H,}

\ 0
: 3 / 1° £
and Lthe matrices v; = (é 3), vy = (flj 2 J and vy — (é 1). Is {vq,va, vz} a

basis for U7 Eilher pmw*: thal it is, or show thal it isn't. Jnstif ¥ ¥OUr aNSWer.
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15. [10 points] {2) Show thal (f = {plz) e Py; 20(0) = n(2) } is a subspace of T*;.

(b) Find a basis of 7, and determine dim [V,
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16. [10 points] (a) Find all cigenvalues of the matrix

a o 1
A=10 0 0
1 0 0

Is A disgonalizable? Please justify vomr answer.

{b) The eigenvalucs of the wmatrix

—5 0 &'
D=1|-3 1 3
3 0 4

are Ay = 1 and Az — 2. Find all eigenspaces of B, Is B diagonalizable? DPlease justify
YUUL answer.

more work space on next page...]
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