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Notes:

1) There are 9 questions in total. The first 8 questions are worth 100 (full)
marks. The last question is a Bonus.

2) Text book, Mathematics Handbook and calculators are NOT allowed.

2) Except for the multiple choice questions, you must show all the steps
in your calculation on the page with the question. (Rough work can be
done on the back of the previous page.)

4) Do not remove any pages from the exam book. Do not remove staples.
There should be 11 pages in the booklet (including the cover page).

Circle your (lecture) section 001 — P. Yu
002 — C. Drapaca
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[30] 1. For the following multiple choice questions, circle one (only one) answer

for each question. {3 marks for each question. No penalty for guessing.}

(1) The average value of f(z,y) = zv/y% — z° over the region
D={(z,y)|0<y<1,0<a<y} is

@; ®; ©; o4

(2) For B={(n8,8)la<8<p c<o<d add)<r< albde)
fffE f(z,y,2)dV equals

B (d gal8.d
@ [ [;:;; ¢)) f(p cos psin®, p cos pcosd, psin¢) p* sin ¢ dpdepdf

N (B d ml6d) L, o -
/oz [ /g;(a,eas) f(p singcosf, p sindsinf, pcos d) p° sin ¢ dpdg db

B d 6 ,, . o _
© [/ f;:; g | (poindcost, psingsing, peosd) p sin pdpdpdf

B (4 oald, , ,
O ['[[ [y 7o sinsing, p singcoss, peond) o singdpdpds

(3) Let I'= f[R sin(2z + y) dA, where R = [0, %] x [0, g] Then I equals

@ ®w; 0 oFf

(4) A lamina occupies the region inside the circle z? + y* = 1 of the first
quadrant. If the density at any point of the lamina is proportional to

its distance from the origin, the center of mass of the lamina (Z,7) is

given by

@D ®mey ©cH O]

(5) Define D as the region bounded by |z| + |y < 1, and Dy as the
region bounded by the line z + y = 1, the z-axis and the y-axis. Then

[[D(l +x +y)dzdy equals

(A) 4]]D1(1+:c+y)dmdy B)o0o (O)1 2
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(6) If ffD f=y) dmdy:f_i /0“086f(rcosB,rsinB)rdrdﬂ,

then the region D is
(A) 72+ 4% < a? (B) z2+y?<a?, >0
@w2+y2§am,a>0 (D) z?+3¥*<ax, a<0

(7) Given f_O:of_o; e~ ") gy dy = 7, then j:o vz e *dr is equal to

W vE  ® g @ (D)zv

(8) fafmf(mvy) dydz equals

)/[ zayy flz,y)dzdy .ff \/—f(a:,y)da:dy
) [ fepdzay @) [ Y fe ) dody

(9) fna[:eyzdydm equals

% (e —1) (B) ?a(e"z—e") ©) %a(ae"’—é) (D) Q@Q(eﬂ“_1)

2y
(10) Suppose D = {(z, y)|2? + y* < R?}, then ffD (;5 + 6—2) dz dy equals

(W) R4S B eR ) (OF R G i) ©) 3R G+p)
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[10] 2. (a) Use Riemann Sum (suppose the limit of the Riemann Sum exists)

to write the definition of the definite double integral f jR f(z,y) dA,
where R = {(z,y)|a <z <b, c<y<d}

(b) For a =c=0, b=d =1, f(z,y) = zy, find [[Rf(w,y)dA by
calculating the limit of the Riemann Sum.

jgjc(m)dA—- b Z fl Fed 4

mn->00
_[;l&‘nﬁ e:-[u_aQ PM“LI ~|—wn, a\u! c.‘f\oo 5619
QXD), §5) o the Lpper —vi gkt cormer, +Hhan

m

50

f $09) Ak = bodd b T )

m, W= o

|

{f $0c9) 4p
R

M n-> ok e )3
= Qi =tx > 4y,
mpses O 371 )
— , 1
(m')oé | K )( %l:;b :)%1 3 )
= (e L2 5 _4.1,_3_.)
(b = E = 5
— (ﬁm e M(W\H) )1
In90b
—m Y
= (2)
BR

A’\.
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{10] 3. Find the volume of the solid that is bounded by the paraboloids

z=322+3y% and z=4— 2% -y

Prbjecjn“on o} the
‘atersection of +Hae
+wo parabolecd sn
e xy-plane :

2= 3x%3y3
2= 4 x>y
@ 5

= X;}Hj:_: i

V= Sgdv

4-x=y*
= Sg [S 5 AZ] C\ A (use Pblar cnme;\iﬂo}-%‘)
D 3Xtdy2
—t SQT‘Si ‘i"'f?" 4 =T cos o
6 Sy ngz 42 rdy de LI = rome
— 1 _ OO & 27
= am S (4-‘4rl)rdr - e 1
o

— - 1
= AT [2_1-" r‘l-!
O

— QAN Qum‘-{} )
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{10] 4. Find the surface area of the part of the sphere z% + 3% + 2* = a? that

lies within the cylinder z?® 4+ y* = az and above the zy-plane.

A= [ @ & A

D( s A
12[ 0058
:‘_"g —2& _— dvde
ST . lo=y2
b (s
— g , = Q.CO5Q
—.—g [ Ql&"""rz_] -G AO
=}
= \(%
| alalseolrd)dg
R
=¥
a, (l—lSMgl)de
.y
L

’g (1-swe) de
= 4ar] ot tassf
“~==4q1( .-ij_+0-c~.{)

= 40\2(1""2{—1, -l) C““H—l)

=k arceso

= QA&cose

Pblar C-oﬁ\’?j(i M“u :

X=T7TCos e
3 H,:_'r Sm 8

—fcos L

OS T 2qcess

2= l a=xk g2
j *(3;4)“‘ (a 'j)

= (2= V)

a

_ ——

@y
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[10] 5. (a} A lamp has two bulbs of a type with an average lifetime of 500
hours. Assuming that we can model the probability of failure of the
bulbs by an exponential density function with mean u = 500, find
the probability that both of the lamp’s bulbs fail within 500 hours.

(b) Another lamp has just one bulb of the same type as in part (a). If

one bulb burns out and is replaced by a bulb of the same type, find
the probability that the two bulbs fail within a total of 500 hours.

, 1
(Hint: Exponential density function is given by . e s VYt € [0,+00).)

_ X
L= i _51&36 e Xz0

o XL
A o
54 = 556 € 7 Yo
o KEO
—x -
. A AT 2
Fcg)= $65404) = 552 € P ¥y0 ds0
© oHrwise
& PCOﬁXﬁSbC, 0= Vs 56o) gy |
= {{ fexg) ak />
]:"'30 50 X N = ' /
— Y1 - 3 _ L o -
S S S%Q g C\X&‘j 5
— 580 _.L_- - "Xﬁo Seo —-— .
fo s 70 & , w e 4

_ T;— Q_'ﬁ\!zcu [_ e- .-g-b:l::‘cg

= (- &)

. L]
4) _ -
Plo< x+Y < Se0) )
an f {{ $69) An 0 D, .
— S'bo sea-X _ Se\’; _ "E-,;) Seg
S S & c A‘j AX
Svo _ P - "S—o ty5Ee - X
= S:'?' "*5’1—26 e oo [ —-e 5o ] oo &
eo—X

I

Sb‘bo __fl___ﬁ 516[1__6-'"7;?0_1&\)(
c;cao _j___ (e 5":‘{;._ Jé_')c\)(

e | 5ee _ 4.
[‘C - e K—L ="'Je— = |

H

[r—
o
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[10] 6. (a) Find /fD ev dz dy,
where D is the region bounded by y* =z, =0 and y =1

(b) Evaluate f/fE r*y*z dV,
where E is the region bounced by the surface 2z = z? + y* and

o
%La\x fk‘j (s.1)

the plane z = 2.
@ (e
D &
'-"-:-'S:g (“_%—dxc\ﬂ
= Tye®] 4
= S: (Ye’-4)ay

i

( i x"92 dV
E,
={[{ ®y=dzdA

— (T2 2 2 2 2 2
__g S S Teeso v Smo i—c{i rdffl@
8]

L2
z

"”‘( (S‘mchsg)c{,{S zde r’dr

a 2 2
=4 % (Sm ”’)"‘SSG e, rdr

e
2

o]

N 2
=j ‘%(\"&5493:!95 (2—‘;%\‘4)T5dr
M) ]

vsR eylomdriesl coord.

Lg(@ 4.3!\'!‘5) 2" [5\"" Fo ¥ 1

Lz ] are 2
C

3
%*)

5

PH *\

|
.IL,,

@
=
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{10] 7. I f(z,y) is continuous on [a,d] x [c,d] and
a(z,y) = [ [ f(s,t)deds

for a <z < b, ¢ <y <d, show that gz, = gz = f(2,9).
oh. gum 30 [ ([ st ]
= (1 500u)a]
P Sﬂ ’f(‘xt{_) dt-
814*1‘” ‘&‘ﬂq = avii.g xet) clt}
= )
W= Eﬂj{g g (5”&)"‘*0‘1
= 21 ( (" gcsec)o\g)af]

= [ $spds

— Y
(3%_ -—_—': }x[g ’E'(S‘j)cis]
= F0eyy

Ty = g = fy)
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[10] 8. The density at any point on a square lamina with edge length a is
proportional to the distance from one corner of the square. If the density

1
at the center of the square is —, find the mass of the lamina.
a

1
(Note: f3603 df = 5 [ sec@tand + In(secd + tand))].) Y=o = = D

Pt one cornar of the squase thoj_\‘j / (a,a)
Lamina, ot Hhae ciffg o swch +hat

FHho dwo stds are snHe Xk and
gy axer (see e frgurel T

SGd) = kiwy = kr
?(%;Si)":- %;; = kl%)l.t@_"— == K%i— = k Z

m = Jjg S(K“j)dﬁ- ((}L‘hQ P)\ar COORL)

W A -
S/Q— Su:ae

o % (e,
kracde + (0 [™ krdede
&

|

o %
3 I 3
—— e 1' ) C\ 2 _—L . 0‘.' J
k fﬁ 3 C{YJS@ AQ t k Sﬂ 3 Siﬂ5©__ o T
4 i 6= z -6/
ka3 (F 4 ka® (% _ (gl
___;5-—-5 cggBe‘LQ"_"T\[a ey

2kad 7

3 . o
_?-E-g-—- : 3{_‘[5&@- tmq@{' ﬂu(secs-{-'{_aw@)]j

= k“:%rqy x}\[ 5+ b (17 +0)]

%‘ [+ b (Fe0]  (anit)

|

I

WEAARS L WA AN WL L
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[10] BONUS Question:
Find the surface area of the part of the cylinder z2 + ¢* = a® between

the plane z =0 and the surface z = .
Bﬂ-j Symma%ﬂ] , We me«j need 4o Conslder Ha pavt-
of e sudece tn Hau fist cetand, nanmed S
ard s PTE)'?.C:LFCM on Hhe yz2- plane ap D

S+ = {azyz
D. os2< Y[amyr , o0f4yza

I‘ﬂ%)%r(%ijl “;J‘+(:*F5Jﬁ)%+ o = e y
A= 4 (s =4 [( o
Jg"( ds L"&f (‘-@:—F‘i‘jdz‘

— LFS:-_S;—_- clkj gimdi_

= = T gy

= goaf %‘11]:

=2a& (unit?)




