1. (8 points) Note: No partial credit for this problem.

Let 7=

(2,1,

3) and W = (2,0, —1). Compute the following:

(0) 25-35=|{~2, & 9>
w

=Y by - Lb,0,->>

={U~6,2-0, b-C»> =42, 2

|v|—]ﬁ\

7] =

0 Jll

SOy O ter = Juti+q = Jig

= Q) + (V) (Y (D))
=4 +0-3=|
><7I)'=3<‘\, %; -aA>
\‘Lﬂff ?T&k 2
ke B 5’%/'0‘?'?/&5“# I
& 0 = A 0

—
—

(0= -3 (29 +Ro-a)

. - <3
-L t8) -2k

=£-1, 8 -5
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2. (6 points) Use the graphs to select the best possible answer. All graphed vectors lie in

the zy-plane.
(a) If |@| = 2, then G- b is y

~\

A RN g
a) -4 A 5-:\;\\-\&)(6099

J-
®-2 =2l Yg\ H
(C) 0 Pt‘:w\ 44,% gYLph , ;
(D) 2 | <\&| @=2 )

ma 9% 60594 | (048
30 0<a-b= X Tl &sg <(;>(a><\) =1

(b) If |&] = 3, then & x d is

(A) —9k y
(B) —3k p |
- 5\\8/ 2=\ =3
< JL
3 6= *
(D) 3k
(E) 9k
e, ¢ . 3 = | - - ~ .
C*d =<\c\~ \o\lSm@\ 4 N umt vectey

- A g poratin \j Sown i
6)(33 N =9qn Cﬂeﬂﬂ“"l/@ %—ax&)

= -dk by e ight hand
Yale,
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_In(z+y*-1)

3. (3 points) Let f(z,y) eSS

domain of f?7 A dotted line indicates the curve is not part of the domain and a solid line

indicates the curve is part of the domain.

. Which one of the shaded regions below is the

(A) . (D) |\

=YL

D:?(x,*ﬁ\’\&‘jﬂ >0, Ik ‘jlﬂ >Ol\
:i(xf‘?)\jxx—h 4<>1—:]2J1
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4. (8 points) Match each 3D surface with one of the equations on the right side. Not all

equations will be matched.
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5. (6 points) Match the vector equation with the curve that it parametrizes. Not all equa-
tions will be matched.

0 (C )

(A) 7(t) = (tcost, tsint, t), 0 <t < 67
6D X f B3 (ot

ThL Cwnvre 1% on He come.

(B) #(t) = (tcost, t,tsint), 0 < t < 67

(C) 7(t) = (cost, t, sint), 0 <t < 67
() & 2h=| Ceylonder)

he Cuvng. % on e C-ﬂ:\u\o(f’l .
(D) #(t) = {eost, sint, 2), 0-<4< 6

(E) 7(t) = (2, cost, sint), 0 <t < 67

N

(F) 7(t) = (cost, 2, sint), 0 <t < 6w
CT\) The cuvve ™S om
(33 planc j:Z/ oo d
B it {I—
0h (,7\“’\({,‘)/[ X—t—%:‘
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6. (a) (5 points) Find a rectagular (Cartesian) equation for the surface whose cylindrical
equation is

r = 2eosd. CA)
Sdution - )V\u\\-hp\j:vtﬁ both soden p£ (a) bf_\ y ﬂIVP/)
,
("= 2rosd ®

| A o \.‘nctv'\‘ta,ﬁ Coovelinates
X= VG50, Y=vsug, =%,
ind A= (re)t (vemd) = y?
Sp  Hhe QﬁV\ D becomn
\i‘ + 9= QX /

(b) (5 points) Which of the following equations in spherical coordinates is the surface
given by the rectangular (Cartesian) equation

4y +2°—22=07 C%f)

(A) p—2sing=0
)

@ r—Tems=>  n QWM‘@\Q (oovd ina¥esn

(C) p—2sinf=0 o

(D) p 26088 =0 X:Eé}lﬂ¢&)$0—
(E) p*—2sin6 =0 = pgy -
(F) p* —2cos =0 U) F ”4?9“49

r 2# 2:7\:— E’?. % :(DCOSc’)

So W pheempn Pz‘ Q(}Q"SC{’ =1
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7. Suppose a particle is moving along a path. The particle’s velocity vector is
3(t) =sin(t) i +t3] + €'k

(a) (4 points) Find the function representing the particles acceleration.

2 = ~ ..
A=V ®=(cstt +2¢7) +ef i

(b) (9 points) Suppose the paltlcle s initial position is at P(2, 1, —1). Find the parti-

cle’s position vector 7(¢

r(t\ 7Ot = Xémt 3 v ) T he k>&(’r

:~Costb+4t)r€ +8
O - 3 1o + O
=, 0,51 C
On e oter hcw\g{}
RGE 0? =42, ,~I>
So (4,015t T =<2, | >
C =430 -5 = o, > =31 -3

> 6’\‘< =~ (s, j(l_”{w/ €*>+<3/1/ s

T 2-cost 4, @ﬂa
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8. (10 points) Compute the area of triangle with vertices at (—1,0,2), (2,1,6) and (1, 1, 2).

Solutins ler AL, B, (1, 2)
R S
A= OB-04 =43,1, 67 -4\, 0, 2>=¢3 |, 4>

L
Ac=0C-0k XLLa> ={+,0,2>=4a,), 0>
=X X <\

)

~

gt o _ L ‘&
AR XAC = EO
g l O

_ 213 2
SR SRR
= xS ;
=0(0°8) 5 (0-9) +R(3 )
e . e
=R YE t R =40 g 1Y
The avee of the Drimugle pfg ¢

——

L
= £ Ao xic|= 1 Jeg 6% o

— 1, e T
36 the v = 5de =] 4
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T xt4+rE-5=0
9. (12 points) Calculate the distance between the plane z +y + z = 5 and the line
7(t) = (t, 3 —2t, t + 1), t € R. The plane and the line do not intersect.

Sduht on |- Clhwvose oy pomt o e ' /P/ L
e || Fler<k, 3-2t, tH> L — —
R Vg ek t=0 3 P03 ,) el Tn: \;\)

Thin oest (L) = dvet (P, ) A (L)? /

_ lt®+ -5 _ -5l E_] (Js
T oy 5 B l
_I\J_"“\;%: The tomule petween o Podat T (5,9, 3) and a plane
Traxtvyrcrvd=0 s dist(p p)c Axethlotcatd|
N vt >
e se chign 0? PR and T7 M
| Pa//n <100 the novmal sy,
[
The o 28 P s Tl1= 674 it 240,3,> + <L 1|5t R
s =t 3t 1+ E>
¢ Y=Btt, 2= v £ R
To £ond e COUYA(V\JH{/) ”5& P\‘,\jj Hem Tt Huz_«&]w L&f{‘
Ct 0yt (bf)=g o ypags b sif=s
S0 &(—L 3y, ) = (3 B T3
Pa= 06-0p =43 2 o£5-<0,3, I>:<*l 5 %

At LT = 1 Pa = T2 G @r =
Solaty 0 . .

(> U\'\Z Cl/\. 0re W’!V) 7ut;\a:ggliléj\ 'Pr/\( QKM"",QUL R(Dog)
Po= O(z Op =0, 2P Thow

0{‘%@)(”" Jl’?l - li%&{ (<0-34><H|>) B ,\)3

J(D OIS

Soluthion 23 I Pa LT, & v He
thin AB+(L,T) = \?&l

< —




10. A particle begins at A(1,0,0) and follows a path C: 7(t) = (cos(3t), sin(3t), 4t), where

t > 0 represents time.

(a) (9 points) Reparametrize the curve with respect to arc length measured from the

point A(1,0,0) in the direction of increasing t.

- , e —
Sslghon s gl Y= O0A b qef Hig il valuwe T,

- CosGt) =| -

tsrv\(ﬁt) =p DT=0
4t =0

'4 2

F(t) = {=256%), 20561, 4

’?’({—) ’: N E3Smen Yt (SCOS(%f)>L+ Gy = Jm = 5
‘t <3 .&
/S(ﬂJBO 'Y(u)ldq: So tdu= 5t

(b) (3 points) Determine at which value of ¢ the particle has traveled 20 units along
the curve from A(1,0,0).

SoluBh on » Hem LQB) JSCT):St*

Se\ve B't':&O. .t:g:(‘4 (
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11. (12 points) Consider a surface given as a part of the sphere 2% 4+ 9? + 2% = 16 that lies
inside the cylinder z*> + y* = 4 and above the zy-plane (2 > 0). Find a parametric

representation for the surface. Specify the bounds for the parameter(s).

Sdution | —— =

2detin 21 Une Cylivdvinl  covvelinaiey

.53 Vo5, Y=Y g, 6 2= y
P fiow oo He samae egu B
TR E=lb ., g 3= - (220)

m

f U=V Sug O<O<arr
&= (J lo—Y* 0= =3,

Soluboma @ Upe 9plLQw’fCa,Q C/eorp{ ‘naden
Xz Potvb (058, Y= Psmc}Sm& 2= PCos

’)LVWX hom ato o W \eqw X+‘f}‘2—‘)é
> Pz, So we havg

__/-——""‘_'—’_—_\1

{X‘ Llréos&%mf’

A=GS50E Sin
2= U (oS¢
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