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given. Failure to comply with this regulation will be cause for rejection of an anawer
paper

If & student becomon ill or receives word of domestic afliction during the course of an
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Deferrod Final Examinations must be nubmitted to Lhe Registrar by the date specified
in the Univeraity Calendar,

Should a student write an examination, hand in the paper for marking, and
later report extonuating circumstances to support a requost for cancellation of
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[10] 1. Solve the system:
z + 2 + 22 + u + w = 2
2r + 4y + 4z + u + 4w = T
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1 0 O 0 01 1 00
[10] 2. Let A-'!=GFEwhereG=|01 O0|,E=|01 0|andF= 01 0].
00 —3 100 -2 0 1
Note that G, E and F are elementary matrices

(a) Find A.

- -\
A =GFE = A~ EF G
=l O Vv o o[t o o
0o o0 | olflc | o
0

(t

— O W

(b) Find det A.

X 0 -2 )
det A+ o | ol = \\O \ z \KO“(’Z\) =&
b

~——————

1
(c) Solve the system AX = B where B = [ -1 ]
1

A Suare, omd dth 20 = Unigee. solten  XEAD
\ ‘ N E
si-af] o
\ \ -1 '/L '
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[10] 3. Let A, B and C be 3 x 3 matrices so that det A =det B # 0 and det C = 2.

(a) Find det (24-1C2BT)".

de«{kaA“c‘ y ﬂ = dut(ance) = 2 oK)l )oleH @)

- g L (detC) dette) = Rlderc)
det(A) ()

= 5

(b) Find det (C~! + adjC).
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(10} 4 Let A= | -3 —1 -1].

5 2 1

Page 4

(a) Find adjA.

IR "\ \-3 "l
O\OISA: lg‘ | \S \ > ¢ S S

lroa aa_\g\\:g_%\
LAy | 2 \;\ |
L2 B
»-‘ 3 \‘_‘I
S la ¢ M
EERE

(b) Compute A - adjA.

N U % 0 ©
A'stA= -3 - =] {|-* % - - 10 &+ O
s & )

(c) Find det A using part (b).

-3 o O Lo o -
A'GA')A: o -> O|F° -&l0 0\: -3L &;QQ:M)I

00-3-. O < |

=) O&_Q*A" % 2l
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[10] 5 Lee A= | 1 0 1 |.Is A diagonalizable? If A is diagonalizable, find an invertible matrix P and a
1 10

diagonal matrix D so that P~1AP = D.

CalX) = ded(xT-A) = | X 7 7 e |9 i bk | O Gelilen) -l
4 % <= o ox osEee ook
A X[Re® |0 Fx o] [0 -le) we
(e )xct) '(XH)\ ) (XHS\X'\ *\)
- () K = \

= -1)

i 2 -1 = b('\'\)!.(k}) =y M A
_ () () s

o] N1 o S I
5 - 0 ) ) |
FD( )\\\/\'L" ()\‘I—A))Q:O Bt J\ -\ ~\\0 ~ g 0 O\O '—’-7x \é '. t(\) *50
- - o o 010 t
\
- { t:l
- - Qi ot ) =
o b Wemeo > 31 2R1G ¢ ] m\\“\\
4 -1 & 00 &0 t

A i DbGoNALZAGLE!

) ¢
- -.\ ..\ \ l (D:‘r = “\ O
P: X»ﬁ‘ )(l- k - 0 \ | ii‘.’ O )\L O . 0 i\
‘ o & O O }\5 '(‘.) o * |
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[10] 6. Let A and B be n x n matrices. Prove the following statements:

(a) If A is an eigenvalue of A then A% — 2 is an eigenvalue of A% - 2I.

(e i Jo how CppgUi2) 0 3jen Hab  C4U0=0)

CopyyK-2) = oled K(x-m-&A‘-,aI)) - dob(RT-1-A +31)
- det(R1- 1) = ded(AL- )N +A)
- G UT ) = O S G =0 by dsrplin

This, A2 s on eigenalie sf N-ar.

(b) If A= P~1BP for some invertible matrix P then A and B have the same characteristic polynomial.

(e, bord o shos Ca0O = Cal) G Hiok  A=P2P)

()= clod (KT - A) = oKL~ 069) = det| P xIP - 7'8P)
et (P -99) = ) et (KTB)ce)

cuip)

S0 A Grd! (b hae ‘\%{ Sane C\nﬁroc\’eras’r:c, PO\S\GM.CJZ-



MATH211(L04/06) Dinh - Fall 2011 - Final Examination Page 7

[10] 7. For the following, express your answers in the form a + bi where a and b are real numbers.

(a) Compute (1 — )™, \“l\ “ o= ﬁ
ﬁ r e ;-7‘7
|-i ﬁkf—;") ﬁk SiLaseiecll.

_ﬂ\us' \ - ﬁ -1y - U"\)\ =( -|1l‘lq) (ﬁ)k\“fﬂ)’o :&é ::})gé
= Sg\kcos(' ) +isin( e ))

- 2a(0+i6)
= -2
(b) Find all complex numbers z so that z* = 1. é\ar“ = \ N}W\ Y" O,l :7-:5
T S,

o1

Bl Iy
Keme‘aﬂ AL

')
2t > 2- N = ( ) g
= 6/‘"‘7\&“3‘\‘)) =g 1,13

<=

e [T - ﬁ'
k=0 £Z-€ -~ C()qu)ﬂ&m( ) %H

SE ?::Ciz"r: cos(sﬂ/q)h_s\n\m/‘{): ﬁw.\
e 2° %k cas\“/ﬂﬂs‘m(”/q)‘*’%—‘i;’.\

‘o Ty ) = E -3
3 2o = ()i = 5
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8. Consider the points A(1,1,1), B(1,2,3) and C(2,1,3).

(a) Is the triangle with vertices A, B and C a right triangle? Explain.

[10]

A Ab-B-A =[0 t 2]
pe-CA =[1 o al
=-C5 =]\ -1 o)
’ - AR-AC = O+ory =470 I+ s not O
A‘&?‘ 6-1+0 ==l #0 ﬁé}\'} +ri0n3\e
RC-BC = Voo = [ %0

(b) Find the agaa of thg triangle with vertices A, B and C.

Area. = AR x ACl

TR
— T oo v Vo -3 lo-2 +?KO~\ = &
A Ac 'l;” (o] : o) 302 ) [9\ 2 -1
¥ vt

' 3
_ = 1 X 2 2 = ._\, = —

3 \ABxAC = affa £ ) 3\‘ 9 LN
(c) Find an equation of the plane containing the points A, B and C.

W:?)‘PTZ: [9\ Py ’l-]T

T —
Ae0x y 2} <

= 2 49y “E* AW) + al) -
-3

EQuaTior of Plane: aﬁ Y 2‘3 -z =?>
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[10] 9. Let P, be the plane with equation z +y + z = 2 and P, be the plane with equation 2z —y + 2z = 3.
Consider the point 4 (3,7, —2).

(a) Find an equation of the line that passes through the point A and is parallel to both of the planes

v o FQuATion OF LINE:

Y]_T =1 QT (rorma) for R)
SN T K -—> -
nl. = [l -| “l (mrmai &)f P-,,) \I = A g tC‘
i t
-_b= - xs% - \ \ a2
d=nxn. 2o 1 \-
K o 71 4+t

- T(@)- 31 +R) el

f
—
9o
v
«J
-

(b) Find the shortest distance between the point 4 and the plane P, and find the coordinates of the
point B on P; that is closest to A.

Led P-PR.00), Tha Pis on Y par B,
519l

:TZ:: PFOS-;;» M=

]:TJL
=
=)

D

i s

in

L5
-
Pl . |

T |+ 1+

>y

[}

9
oo =
\_,———J

diste = 1L = AT

BR-T. - [3]- H - \\s
) 2l |

JESIPR- S u—"

SIC R
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[10] 10. Let T : R2— R? be the linear transformatio hthtT[] 3] a dT[]:[2

= A= [TE) T@)!: E ﬂ

(b) Is T invertible? If T is invertible, find the matrix of 7=

T iS \MUH}‘& I‘( GAA 00\3 I{' A 19 )nw-}uz M ;&o H 15 thae
makix of T~

0o V) B el of T
CetA= SOo-$4=-4, S0 A lg 5—} s Y main o ,

(c) Is there a vector @ € R? so that T'@ = [3]? If so, find @.

- - _ -1}lo -4
T2 -5 » A-Bl=> o AT - %-e 5]

30 K-lﬂ
‘ o
OR) You cold notie. That T[;ﬂ = m which smiﬂx

End of Examination



