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1. (8 points) Match the vector fields F' with the plots below.
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(i) F = (1,zy)

(iv) F= <y2,:c2>
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1 1
2. Let R be the region in the zy-plane enclosed by the lines y = D Y=37 and the

hyperbolas y* = 2 — 1, y* = 2 — 3 in the first quadrant.

(i) (3 points) Which of the following is a transformation that maps R onto a rectangle
S in the uv-plane?

Wu=yv=a=y  The Wmeg; A _ L X =
57, 9
R A AL S Y S P f

Cu=z+y,v=x—-y

U=, v=a-y°

2iust

(D) u=ay, v=y*—2a’

(E)u:%,v=y2+m2
—~ .\ z 2 2 ‘éfk)éB
(J .:(F)u=§,v=x -y

(ii) (4 points) Sketch and shade the rectangle S in the uv-plane.

v
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1 x? 2y
3. (4 points) Which of the following is equivalent to / / / Floy,2) dedy da?
o Jo Jo

® [ 1 / . |tz dydzdo E=f(x 92)

o D=2 (49| pexel <€Y<y
(B)//ﬁ/af(x,y,z)dydzdx ] % ]D‘ €,0<9 X}
0o Jo 0 D(\ﬁ \\s'H’bQ PYUSQ’(/*—\\(A'\ 0& ‘H'\Q,
Solidl € oty vhe Y- plane

(©) /;/f/zjf@,y,z)dydzdx
J
(D) /01/122/11_%f(x,y,z)dydzdx

@/Ol/ow/%xzf(w’y’z)dydzdx - SKS ‘Y"X,‘?,

0Ex< | DEYEX; 0S 25@}

2 E
(F) /ol/xj/; f(z,y, z)dydzdz
- ~ 5
N Lﬁ%i:&)& Pa 75 the pre)saion
o —
|, T E o e x3-plang

f("a)

>




. (4 points) Which of the following represents the volume of the solid in the first octant
with coordinates satisfying x +y + 2 < 37

3 3 r3
(A) / / / 1dzdydx
o Jo Jo
3 p3—-z p3+y—z
(B) / / / 1dydzdz
0o Jo 0
3 8 p3—y—z
(©) / / / 1 dedydz
o Jo Jo
3 p3-y p3-y-z
(D) / / / 1ldzdydz
0 Jo 0
3 p3—x p3-z-y
/ / / 1 dzdydx
0o Jo 0
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5. Suppose T'(u,v) = (x,y) is the one-to-one transformation given by the equations z = 4u + 3v

and y = 2u +v.
(i) (5 points) What is the Jacobian of the transformation 77

~_ 2x9_ 2 i 1y 3
‘) o(u,v) Yy M4 ‘ l
U Vv
(WO -@)=g-6=

"4

N T

9 > % ry > U

(ii) (3 points) Let S be a region in the uv-plane. If T' transforms S into a region in the

zy-plane that has an area of 10, what is the area of S?
R s
O = j S 0\/—\ XY —plang
R

= {{Islay =2 )} da'

IS ,S T MV\P\&V\Q
= 2A4(S)
So Alg) = —% = (E
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6. A force field F and three paths C;, Cs, and Cs from A(-1,1) to B(1,—1) are shown in
the figure below.

Consider a particle with the force  moving from A(—1,1) to B(1, —1) along three paths
Ol, 02 and Cg.

(1) (3 points) Circle the correct answer to fill the blanks in the following sentence.

The work on the particle moving along the path Cl is the largest and the work
on the particle moving along the path _( E is the smallest.

(4) C1, G () Cs, Gy

(B) G, C4 (D) Cs, ¢4 (F) Cs, Co
(ii) (3 points) Explain your reasoning for your answer to part (i).
Aol 2 and oA < Tliyolt have the Same dractioy
TAR S0, 30t wwk:'f Lo >0
Aongt, T LAY, +he wovk = [ Rd? = o
NmﬂCg, :\3—s e oA otr hoave the opposif d;m—h‘m}
PP o, 0 e wok = [ Erdv <0
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7. (13 points) Compute [ z?cos(z®y) dx + ysin(zy) dy, where C is the line segment from
@
A(-1,1) to B(1,-1).

Solution |. ™ML &4n 0 the WMo $Ymant AR 1<
Az -x, -1¢xel, so dys 0{7( and

e ut: =
- %md 5 % 505()( (’X))le 351\4( X )(*l)dx
=\ s dx - §. | x$inbl) A x
Chus® | du=z st ©0dA femetin S tie 2 it =
&-\-X Coso(?)o\x 5( COS(M)A(A = SM(C{)) - __ S\v)(|)

So the M*’-@,\fa Bk
QM(‘)‘ 0= (m

Soluk >
ol ukiom . ¢ PMMW&@A% NGE TOE I+ Sy

oY X T Qt-) AX‘AOH' S
{%:""t fdﬂ‘*)d# Teat-La-at D<te|

So e T il
el = 5 (2t cos[cat—')zé-aﬂ]aolt
T 0-at) Sia [ (At) (-a0] C) d
S [ (ot cos(( 2ty ) ~(at-Y) §\w(@t4)2)320(+

i at—g [ ulcos(u?) - (ASM(Mz)Mu

= (50 4 (] (oot fncinga
:Kﬁ:g‘ (\l
PRAMMD

| l Page 7 of 11




Solutiom 3+
S ¥ Co5 x‘j)al»(i- 3§m(xﬂd3 j = dr

v T = X (o5 (3Y), ‘j§~n(><‘1>>
Pavamenize g oae ;Wf /Jf(%

rO= (-0 ++ 0B = (- £) 1, 1>+ £ -1 SHat- -2t d
T'®=l2a,-2> o<t < |
M‘fejml S(Cat—\) 3 o a4 (-20) ) (- &t)bm(ﬁt-‘)("c?ﬂb da,-a>dt
& [ (at) § o (tAY) - A3t S (34§ )]Ai—
U=at [u Coo(W) U (U ]M

[__L Sm(b\ )‘1’ 605@‘ {_Lg‘ \(l *”603(11‘(59\»'\(%)‘\' &5(»”]

= /5\\'\ (\>
?o\wrwva( /5(\5 W=-X_  -1exel WX‘;’E’I Y % from | to-

| XCoS()?‘l\A\(“ﬁSm(m\d‘j g X (- o\x+j Ysin(- Mj 3l

1’\:&'_ )dx 42 =X’ ,Lg cos () Ay = 3{4(‘4)1 = /5 ()

12—-5“‘%»\(&& dq =52, 95Ny = 0 bie () aVodd
8 \S Sm(u\olw*—lCos(u)) -0 Fumction of Y

go ln'\fQﬂVﬂ :l—rll‘:r%j\ V) (\ .



8. (13 points) Let C be the space curve given by the parametric equation
7(t) = (cos(t),2sin(t),t)

for 0 <t < 2w. Compute / yv3x?2 + 2 ds.
c

oy
Y (ﬂ-‘— {=S0h), Q0 [

ds{ Ttaldi-= [ stmcofr (2 Gso) + ) oAb

= 2 — [ —
- /\]Sm(ﬂ +UCas(e) + |Jt',\) SOt ot + 3 sty +) O

= taesdor At = Jzedm+ o At

~_\‘

_ Y —
Jo 5 ds= 17 50 [sadirs Joadora db

= J?ﬁa $vw () (5 cos?&)ﬂ) At

U= Gos (t) ' l- 5 N
dy=- cmlt)dt &| 2A3u+3) dul “‘)@
Oy L
— ~&(u\3‘r 2u) l —*@
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9. (12 points) Compute the total mass of the lamina that occupies the region in the second
quadrant bounded by
P+yP=1 P+y’=4, y=0, y=-z
and has density p(z,y) = arctan (%), measured in g/m?. State the units of your final

answer.
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1
10. (12 points) Compute the surface area of the part of the plane x + gy —#= 0 inside the
cylinder 22 + 2% = 4.

Solutvm | v The qmﬁw ol e SW’LMQ 5‘: 3:3(&-%)
A==, f=a Y+ ‘ﬂ%ﬂ = N RS =R

The Surbaty argo~ 33 ,J%M{“H'dm EJK ) 20dA=3))0lA

whopre s
g By 75 s Projection 0f & onty Hie x2 - -plane
L S Y radius

S’oHuSwa& ool = 333 dA 5'\(9) E]

50| A
WAL ThE plane S:x 1y 35 o be Pavme i 3o
% V~<Y;(93*<Y€0§(5’ XY (67 0- (,05(9) Y§»m6’> O<(9<D\H DLYED
Yr S, Q(6¢nd- 59 Ste>

1‘0 ~{-rsinf ;v(Cas(?i-Sm(?) Yios9) = Y{ -
Y%\P& '

\\’]‘9,2@)5(9'1‘5]“4(9) COS@

Cos@ E /

S 2(9“"(9 o) Sn@

2 ) %Y(M(Hs”‘g) Yeos0
=, CoSOSME — &)50 = £

Y v % -\ z
L : > (S n(%o99+5,,,(9] ) (Ycog(si‘?m\q?@)
+R[5{Y(Co§9+5m(960517)+a Y'(S‘m&*

-Qvécose+s,n:7> C= Y {eosg 45 )

"49409(9)]

+ D\Y(a,gmsmﬁﬁ v v
¥, *(9\ N (-27)? +m =B k=20 an

The surface Mmtbs\%fd ‘ja“ 3valvold
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1
10. (12 points) Compute the surface area of the part of the plane z + Fy—z= 0 inside the
cylinder 22 + 2° = 4.

Selation 31 L Floy )= X4 dY=2, Then e plae ¢4
'S F(x,»,2) =o.

S

%2

:3}3>%(%0‘A3 5(4(% of 'ng)

=3 (2= (12T

'P)Q 1% g ']ijech‘m« (Jg +Heo S’Wyj'é@ i ,\/&-P)a,,lé

@,
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.
(7 11. (13 points) Evaluate the triple integral

/Ef/zdv

over the solid E bounded by the sphere 2% + 2 + 2% = 1, the sphere z* +3° + 2% =4,
and the cone z = /2% + y? as in the figure below.

[v sphevi @ corrdinaiey

D> X< (35;\'\4’00 &
? U: Pga\«k Stn @
2= f’c05<f3
dl/ ]0 QW\CF dfd&d%

O Sl&“‘\/‘ﬁ m Peos} Fing olfdsdcfi

S Cos+§m<]\>4‘{’jgol‘9j ng(o
= 4% Gm 2
E)?"— o] ) +[GY -0 )]

:Z $)6om) () (6-0 <[ 5T
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