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PART I: Multiple Choice Questions. Three marks each. No partial marks.
Circle the correct answer on the Multiple-Choice Answer Sheet on page 2.
There is only one correct answer for each question.

1. Consider the following augmented matrix of a system of linear equations:

1 22 2|3 | 22 2|3 ()

g 12 ? % . The system has  ~J o I 235 )"" Ml O

1 3 4 5|7 o | 2 iy © 00 (‘_?
-1 -1 0 1|1 o 1| 2 3| 4 wO OO

(a) a unique solution

(b) infinitely many solutions with one free variable

@nﬁnitely many solutions with two free variables
(d) infinitely many solutions with three free variables

(e) no solutions

H([30) (4] ([2])- (] womr [ 2]

ol w3 of] el @

T(()-T (e[t )-2[51) - 1) = T
=3[2)-2[1]=-[3:51- 3 ]

5

2 4 -1

equation Az = b, what is z,?

(@) -2 O @ @ 2
\“ o i gt p i - - IC)-L}-
[%'13 = A b [1 + '

3. Let A1 = [ i 3 } and b = [ ] Ifzx= [ ;1 ] is the solution of the matrix
)
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1 2 3
4. Let u = g LU= i’ and w = é
-1 -1 t
For what value of ¢ is the set {u,v,w} linearly dependent?
(a) =3 (b) —1 (c) 3 (2 > (e) 0
123 ) 2 3 \ 2 3
2 > n &y~ =~ L ~\o -\ -5
0 \ 5 o | b/ O O o,
Lot o | 3tt)] L o o -? .
_ayt=0 2 & =#

5. Let A, B and C be 3 x 3 matrices. If det A =2, det B =4, and det C = 8.
what is det(2AB~1C7T)?

(@) 7 w2  Cor) @ (e) 2

-1 i T
A TY - FPodef A -det B det C
dek (2 AB C ) 4 s

= 5 =2 ""-Ef.z -

6. Let A be a 5 x 8 matrix such that row echelon form has 5 pivot positions (leading entries).
Which of the following statements is FALSE?

(a) dimNuld = 3.
ulA =R%

(c) RankA = 5.

(d) dimColA = 5.

(e) ColA = R®.
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@D ®»1 @0 @ @3

R N
z2 222\l o0 00 O
AT o 90 006 O

8. Let A = [ (1) g } and B = [ (1) _i } Find the matrix X such that 2X — B = AX + I.

@31 wil] @33 @] el

’)1><‘—AX‘:I+B [O ;& [OGD ( -L]

pI-AYR =T+B =

R Nt TR B S S
e B

s L
2
| (2+2 -2+ 4
7 4 16 -1 '5.\01—\ Otz
9. Let A = 2 5 8 | and z = 1
- g -5 0

You are given that r is an eigenvector of 4. What is the corresponding eigenvalue?

@1 (-1 (-3 (@2

e TR P W BisA Y TN
2 s £ L= |2+5 | = O B O

-7 -2 =5 0 2 -2

_,1[4 j
2] ) 2
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6 1 a
10. If the orthogonal projection of the vector x = [ 0 ] onto the vector u = l: -1 ] is [ b :l \

9 2 :

what is the value of b7

®-1 @ @k @0
, |
2~ XU ¢ tot 18 | | = 5| -t
Gl I *
Uu-u '

5+12i
2-3i

(a) —2 — 3i (©2+3i  (d)3—2 (€) =3 + 2i

_5—_.‘.—]‘2;-61 e (5+\1ZM‘1+3£) . lo =36 +('§+22'L)46‘

—

11. What is the standard form a + bi of the complex number

2-3¢ (1—35)(7—v+3c‘) 4+ 9
_ -26 +390 _ _g9 + 3¢
i3

12. Let A = [ i _51) ] . What are the eigenvalues of A?

(a) 1,6 (b)2+4i  (c)4+2  (d)6+i @

2.
-2 -9 | (o) k36 =0
b=
+ 64

'L___ ;) 5 ,..7) =
- 0—7)3 = 3£ >3>7) :ltééa
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PART II: Long answer questions. Show all your work.
[12] 1. Find the general solution of the following system of linear equations.
Write the solution in vector parametric form.
—r1+ 31y —2r3+414 =0
2.’1’?1 o 6.7,'2 + 3 — 2.’174 =-3
Ty — 329+ 423 — 814 = 2
-1 3 -2 Lf- O f 1 ) ?3 T4 | - 3 L/‘ - R 7
2 -6 | ~2]|-3| ~ 2-61 -2|-s\YJje O -F% Ikt
I -3 4 -8l 2 | 3 -2 k|6 o 0 2 —§|2
l-—;?,l_'_.-g?: | -3 © O\—=
Nool*Z\"}OO'ZE
o o o 06 O 0

7<'2. ond X% Y cave {l fee \b\MC\\o\e_s
/ S
Tt ' 0 L) oy
7(12_ 7“2, l ‘,’Xl 0 + L,L
¥3 | T\ 1 +2Xy .

p Xy
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. Find the inverse of the matrix A.

. —
+QOT muOnu
O.\O 000
_99 —

— o |
O\Il \l\' 2 — —
pe s B 9 sl ) _
O o ¥ _—
\\.TO. s

™ o~ ulz .W-O
S —— .ul. ||v2 O
L ™ _ 9 9 1\00

§ — 2

% 4
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70 31 3 Ty
(8] 3. Let A = 3 ? 8 g y D= 1 and r = 22 . You are given that detA = 96.
3
5 0 1 3 9 T4

Use Cramer’s Rule to find r; (without solving for x5, 23 and ) in the matrix equation Az = b.

r3 o3 |
| + 6 © 3
At(b): y I 0 2
90 | 3 el Yl
- \ ¢ oo L wwa >
Co;fac{d‘ e)tf)ar\s soﬂ}dtZ‘%;\\e %3 o |
| _\: 2
,A.(b\\:3\:+l Z ?6\9,
9 0O 3 4

- 3(:21 riog+o = (27 +”Ll+é\
e ro+F - (2O M)}

- | ]
z {129 "99}‘ (3 )

—
—

_ 3(?’0)_'0 = &80
)A\“")\ _— ;8;_9‘—’- %
= —— 96

) A\
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[14] 4. Let A= | 0 1 6 |.
2 0 6
e

You are given that the characteristic equation of Ais A(1 —A)(A—=7) = 0.

December 2016 Page 10

(a) Find the eigenvalues of the matrix A.

(b) For each eigenvalue, find a basis for the corresponding eigenspace.

(c) Find an invertible matrix P and a diagonal matrix D such that A = PDPL.
a) The elaef\\la\\xes ofe M=oy A=l 723 = 7 -
SRR ("A-%I))C =)

, : T ok, s Pree
A _ O ik lo 3 \% ~ \CDOI 2 (0) \}3,2:—6-()(3
(A'Oj:\x\‘ (97_'@66 0 ooo| 0 X, =-3X3

-3
. % -3 X3
= )(24& = "é)is\x 1)(‘3{"6”8
X3 X3
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1 2 3 5
[10] 5. LetVV=Span{[ 3},{1},[4},[5}}.
-1 2 1 3

(a) Find a basis for W. What is the dimension of W?

4
(b) Write z = [ 7 } as a linear combination of the basis vectors of W, which you found in
0
part (a) - ~
a) l 2 i 5|~ o -§ -3 -IOX o | | eZ
i,’m{- co\luwmns

5c/ a basts Po{\ W s

[“1 [LX L dmW =2
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1

[12] 6. Let u; = _i , Uy =

1

LUz = , W =Span{u,, us, u3z} and x =

- = O
Pt et DN
S 0O

(a) Show that {uy, u2, us} is an orthogonal set.
(b) Find the orthogonal projection of the vector z onto W.
(c) Write  as the sum of a vector in W and a vector orthogonal to .

(d) Find the distance from z to W.
.0 = e =
a) U|’HQ_:0) u, Uz =0, U, Us

\ v X~ Ui Uy + 7_(_"_\’&_?__ W2 + E—i—\ﬂé‘ us
s ok = —— '
19) Q = FPOBV\) u‘..'\,lq U\_.L"M'L US’US
,. - +0 +2 110
G- PO i, ¢ £412HEE0 U, ¢ TRl
m | +9 +\ +1 t

é

e
—
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