MAT 1341 D FINAL EXAM April 26, 2000

Instructor: Erhard Neher Time. 180 minutes

Family Name:

First Name:

Student number

Closed book test. No notes allowed.

Non-programmable calculators with single-line display may be used.

The test consists of 14 questions. The first 8 questions are multiple choice, and are worth
5 points each. Questions 9 and 10 consists of scveral short-answer questions, while the re-
maining 4 questions are written questions. The value of each of these questions is indicated
at the start of the question. The total number of points for the test is 100.

Do your work for each question in the space provided. If you need additional space, use
the back of the preceding page.

Record the LETTER corresponding to your answer for each multiple choice question in
the appropriate box below.

TITITIT

Questions 11 through 14 require a worked out answer. Write your answers clearly and
logically. Partial marks may be earned for partial solutions of these questions. To obtain
full marks your answers should be complete and clearly explained.
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1. For what value(s) of & are the vectors (1,—2,1), (2,-1,4), (—1,8,k) linearly

independent?
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| 1 =2 =3 |
2. Find the main diagonal of the inverseof A=| -2 2 4 |.
-3 0 2
A) (2, -7/2, -1) B. (5/2,7/2,3/2) C. (2,1, 1)
I D (-1, -7/23) E. (7/2,2, 1) F. (2,1, -7/2) /
\
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O = -3 0 0 ! 3 2 -
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a o | i{ T -0 g J 1 2 2 -\}
v\ o QO T ‘\W 2 = »\\
yo o v "j T —\}
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1 3. If 7R3 — R%is a linear transformation and we are given that 7°(1,0,0) = (1,2) ]

and 7(0,0,1) = (2, 3), then 7(5,0,2) =
@ (9,16) B. T(5,0,2}) cannot be calculated
C. (3,5) D. (-7,12)
| E. (1,1) F. (9,-2)
\

Ob.&@(‘\/i (g’O,L\ = S(\’O'O\Jr 2(010"3 . S‘a;uu T{s /l\‘“mb
we ek T(g\o‘w=T(§(\\a,m+uo,o,n\

- gT(\\O|U3+’2T(O‘IO\\\

= 5 (1Y & =z (23) =

- (S0 + (K 6) = (3,\¢)
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4. Find the 2 x 2 matrix A which satisfies the equation |

-4 = (5 5

and give the sum of all of its entries.

Ay 4 B. 7 C. 1 D. 0
\

—_\ LI
[or-aY - (_L ) e

@ 254 = (234" (\1;)\ *“@ :5 B (Ml 1)

-3 Z
é_--") A = 211” ) =

z -\

-0 %)
T2 2 4 *(—1 3
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5. Find numbers a, b and ¢ for which

G2 )6)-(3)

and give the value of b.

0O \ \

Al b= | B. b=0 C. b=2
D. b=-1 E. b=-2 F'. 'There is no solution )
\
TO @\Ve M vn o veabdx —(O\"vv- i
Da L ke =0 2 0 A
- - - -1 O
C —b-cC =-2 ) e Rl ‘
o 2z v 3 0 = 1
2w 4 o= 3 /
/’\ o [\ - =\ - NG S N
\ﬂ = \ k3 1\0 0 - 3 \O Q \ \
{ -y o - /’\ 0 O 0O 6= O
™ | 0 \ ~ | 0 \ U \ N Vi o=\
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6. Find all points of intersection of the line (—4,3,4) + ¢(1,1,1) and the plane |
3z —y+2z=1.

@Al (-2,5,6)

B. 'The line lies in the plane.
C. The line does not intersect the plane.

D. (—3,4,5)
E. (1,4,1)
F. (0,—7,—3)

J

A pavd of Mo e Gy = (U B 0O < (- ¥k T wid)

Lied 0w he \?\&V\t 3% ) A 2% =\ &)
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7. The coefficient matrix of a certain homogeneous linear system of 10 lincar equa-
tious in 16 variables has rank 7. How many parameters will there be in the solution?

E‘X_.J 9 B. 6 C. 7 D. none E. 3 F. 16

& ol Prrawdur v Hao goluNou

= ¥ ol varebley - wauk ob Lm.%‘c‘\w\&— wa &b

- t-3 < 3
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8. Which of the following statements are true ?

(1) Theset { (z,y,0) € R® ; 2 =y? } is a subspace of R®.

(2) The set {2+ az® ; a € R} is a subspace of P3.

(3) The set {(a,b,c) €R? ; 2a—c= 0} is a subsapce of R®,

(4) The set{ (Z [C]) : a,b,cER}isasubspace of Ma».

%_\ 3and 4 B. 2and 3 C. 1and?2
.4 E. 1,2and 3 F. 2,3 and 4
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9. [14 points] :
(a) Indicate whether each of the following statements is True or False. Each correct
answer is worth 2 points; a wrong answer 1s worth -1 point; no answer is worth 0
points.
F- {:1:3 —x, 20® + 2% — 2z, 23:2} is a linearly independent subset of Pj.

L dlmPnzn ( &l ?“-.: vy A \)

V' Thereis a sct of 4 vectors whose span is R®. .
(‘E-al.hmp\l . (1,0,0), 1LY | (D01, (,1,0) Span 12 )

Answer each of the following in the blank provided:

T,
(b) (AB)T =_B A for all 4 x 4 matrices A and B.

S
det(34) = 3 3k (A) for every 5 x 5 matrix A.

(c) State two equivalent conditions for a square matrix A to be invertible:

(T wrouwe That A W an vty waatnz)

Condition 1: rawhe A=

Condition 2: dek A = O

other pos cBle towdliNows:

Hae veduced youw  edndlon FQnm of A e T,
AMhe vows of A =paw Dal

vows ob A are o basic of W’
Lnead oy twde Pewnd e

< Mae
Ye rows o A et
dhhe Olannms o A span BT
dhe  livans of A ave

v dhe e s of A are
Lhe Nowmogancons Wweax Syakaa M-&O W ouly Mac "\'«\'\Rc\ LoluNon

o basig of f\?“

Liw eax\sy iv\(,\e\seuckc“‘*c
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10. [6 points] Answer each of the following in the blank provided:
(a) Aisa4 x5 matrix and B is a 5 x 3 matrix. If C is a square matrix and (AB)TC

is defined, what is the size of C'7 bx Y

AL s ‘Jrg_3) A0 (A'EST w Bx W Lewar C e Wwx\Y

)

(b) Give an example of a non-zero 2 x 2 matrix which is symmetric, i.e., equal to its
transpose, but not ivertible.

(o 2)

T —4 3

(¢) Find a complex number 2 for which 1 z-—2

\ml. Answer: 1= 2% ¢

\ = Qf—\-‘c\(;("l\—k'& = ¥— by 4\ G o bx YD = O

s (k-3) = -t ¢ X3 = U &> ox=2oel
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11. [10 points] Determine for which value(s) of b the system

(b+2)a + 3y = b+1

has

(a) no solution
(b) infinitely many solutions
(¢} a unique solution

T et Ao ; \
\ VY SRR G T /\ 2-, L \
( (b+2) v b ) (’ E ) | |

Wy 3200, bw

\ 2- D

e o= B = led(28) = 2o (- = B

() wo ©tlwMon & t=0 , et 0 & bexl b+ O

&= b=

EYN = o= O= Bht &> b= —|
(%) ih\—lmr\-v&j W tnt toluRons &

(L\ 3 W C\\JL-C So'\\-\,H RPN &> o =% O L = :’F =\,
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12. [8 points] Suppose u, v, w are linearly independent vectors of some vector space V.
(a) Show that w+ w, u —w, u + v + w Bare also linearly independent.
(b) If {u, v, w} is a basis of V, why does the result of (a) allow you to conclude that
{u+w, v —w, u+v+w} is also a basis of V7

(e guppo s glurw)y + 5 (u-Uy ¥ clusrvd D = O
e tawtd  Show 6 =Y%=ce O

The CovAilMon W L 4
O = owdaw & busbu doureviow
<« (ALAr YW + cuv & {e-b +c) )
Stwe W\, Qv Wi LM\L; [P Y Pux(\_ud y Wt o\t

ate ¢ = O
c = 0
el k= Q

T only  Lelu=oun of Fhie Sy gt i.“ o=b=c= 0
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2\3 & veosuld i §Su> evayy b G" =X ,e.;‘\\.\m('u-) .\M(LQQW&MQA
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13. [10 points] Let U = { (a,b,e,d) e R* ; b=c ~d }.
(a) Show that U is a subspace of R*.
(b) Find a basis of U, and give the value of dimm U. Justify your answer.

(G\ U= %(Q\C"A)C\C\)ehz* Y a‘c"&‘é-—@%
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14. [12 points] The characteristic polynomial of the matrix

3 2 -1
A=1-1 0 1
2 4 0

is ca(z) = (z + 1)(z — 2)%.
(1) Find all eigenvalues of A and a basis of each eigenspace.
(i) Decide if A is diagonalizable (justify your answer). If so, give a matrix P such that
P~L1AP is diagonal and write down P71AP.

(1Y Thwe e wre hneg of A e e vools of Y chacecdgye
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