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IMPORTANT NOTES:

1) Please make sure that you have written your student number and name above.
2) Check that the exam paper contains 4 problems.

3) Show all your work. No points will be given to correct answers without reasonable
work.




1. Let S be the boundary surface of the region bounded by the paraboloid z = 8—z?—y?
and the plane z = —1. Find the area of S.
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2. Let D be the region inside the sphere 12 + y? + 22 = 4 and above the paraboloid
2 = r? + y? — 2, S be the boundary of the region D and

F= <qu + zy?z, =243z, 3y?z? - 1'222),

Use the Divergence Theorem to evaluate # F e 1idS, where 7i is the outward unit
s

notrmal vector to S.

P e L’r." A an -
N ((,,~ ‘1,_3 A g };v».,-l
L R
| 2.1t 6
% Friel =
& -2
A & 21'0' +-1=9°
= (a—ﬂ.\(z»'\: o
Projechv A oA xy-plent -2 er ?1'/
=3 o 3 sz_J'L=3
r_s)ﬁ' 0LOB{Ln
0<r e

228 [a-rt

Fec?waoe J~t 37",

s. and SL ore Seoeobh " Oraen}‘.kzt . go $=S; Ugt ';‘

wcmbulcl.,d Sor frace .

=
Campomh u{' Fowe po/jam.zl, , 5

| derre bres.

' » ;
}5"_‘7 /vuy(. AL sitas D) Valr ks

b
Paf
~ 2.t t_t
’6‘?: Z 2 ,_g.. ,%;>1<133& xv.,ll ,'2.,3;, Syt -x? >
7

o
T T 1 1§
3ty eyt - 6yt + 6y - 2X2
. Atregtr = GhyDe = M

%_3 d vegence Lhrn

y — % ] , :'
’ﬁ ?-FéS= Sss 7'?-'\/ = ) )r r*y Pereorc
5 0 0 P [
1w \f's " ‘1‘_-,\
= S S e 3——\ dreb
0 ) * (AR S
v N

4
CJ\_O
~—

<

.
|2
~
=
]
-
[ o
]
vy
r
¥
~—
oy
P
)
R‘
—
2
h ]
]
LN



1))




3 -4 -1 0
3. Let A= 2 1 3landb=| 0
-2 12 k -1

(a) Find the values of k for which the matrix A is invertible.

(b) Find A™! by using elementary row operations if £ = 11 and solve the system
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— ‘. 01
a\ 3 = -\ \ o o -R, 4R, ] -5 -4 {
2 v 3 o 1 o) 72 {2 | 3 o .t ©
R, +R 1 J
o T | S S o o 3 o 1% k3|l o i
- _ _ - o)
N o I 14 -2 3 OJ
t
Lo 1% L+3 6 1
. - o
:‘.Rz_ \ =% “b 1 _'2_ o
— | o \ A T
Lo 1% ks3l 0 A ‘
5 R0l ] L )
"MI’&SVl o { L
—_—) * s '}_.
0 \ T
) e o k-10 | && 'ﬁ \

Q I A VUL/'QQ .'P - vt\/;j u'F L'IO -.#O
50 , RER\T10],

b) 1} L=dl, bhe

o - R
_L o (o] " (R ]
\ o ! T ‘%T -#3rk, o |-2% 3' o)
- 2 (o} === \ [T
L ' ™ n “RyeRy o e 28
o (o} { b % | ETRNTE
"
=y |28 92 .
5o AN M D ‘
a3
4] )
LY X |
0 T '
o A’
-l X ¢ b
Ax-to " A(Ax\:ﬁ\h —
.15 31 -1 . 9w
So w:AN'eo|TTR T AR iy Ewe Aty
3 o !
K Lt - -
e I

solubroa op tae J\j)l-bw



b}

4. Given the system of linear equations

T — 2y + 2z + 4u - 2w = -1
2r — dy + 32 + Yu - 4w = -6
-3z + 6y — 3z — 12u + Tw = 2
dr - 8y + 4z + 16u - 8w = =4

(a) Write the augmented matrix of the system.
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(b) Convert the augmented matrix to its reduced row echelon form.
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(¢) Solve the system.
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