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1. (15 points) Let P =(1,2,3) and Q = (0,-1,2).

a) Find the distance between P and Q.

Qo Yty {o-\, -1 -1 ,1-3)
R e e A

b) Give the equation of a sphere, centered at P, that has the point @ on its surface.

Contec (\1'1, 3 ) , 'Bc\ci\‘us " 4\; Ll

N

C-1,-3,4D

(1) s (y-2) « (e-3)'s 1

c) Find the vector 1@ = (-}, -3)-\>

d) Find the angle between 73) and 6 Q= Cos™" K P-Q >

=ERfel
P-A=Vvo+2(-1)+3.2

Y
=4 = Cos™ &
q S
Pl=ne 2+ =414 i

\
L&l = JSroriray = WF

e) Parametrize (with parametric equations) the line segment which starts at P and ends at
A——

Q- -~
Pl-£) + Q+ = <(‘-e3+e’c,2(\-t)+(-1)t,3(\-t3+2£>
= <\\-’c/2-3t,3-{_>
x= \- %, \d: -3¢ 1=~ t Lo octel

~ — w ‘"
,;_\Qii STou  con  alse  use Yo vectoe PQ foc the Sope anc
Yo povey T oas ee S ahal @O%V\BY\Q‘\ .
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2. The following points define the vertices of a triangle:

A=(0,0,1) B=(1,3,-1) C=(22,2)

(a) (10 points) Find the area of the triangle.

—_—
AB = (1,3,-2
¢ =<2,2,1)
- — '(‘ J . - g
AB < AC = (3 -2\ = (% TR ‘(H“l)f—
z 2 | 2-6) A
Acea of He »E_ru\\re)iagmm S +‘( )
Vel oW = [AC[- [AB]sine AR -k
_ \A—Z . A%‘ Avea cg ?Qm\\e\q%mm S ¢ m?*(*{v
s =dio =zl
(: \AB *AC‘\> 3o, the acea of the “rf‘(cma\e s '3\]1;(:)5
Y2 \

(b) (10 points) Find an equation of the plane which contains the triangle.

7
(i
— >
Ac -~ RN — — . .
aime I calcwlated AR xAC  in Fhe previowd

?m\olem, R - _ )
n CXAR = -771457 +48 (ond Fhis is ouc aotee)
Vac_*c(‘\_)

gfw\-(cm*. -7()(-0)»(5‘(\6-0)\—‘-1(%-\):0.
and

Note, T celdd have used e vedtoe AT\;; \CA—E/ éo_ Oﬁ% 01\6. —\70'«\\—_

(c) (10 points) Find the distance between the point (3,2,1) and the plane from part b).
—

?
AR = {3-6,2-0,\-1) = {3,3,05
c\z AR | N AP :{'34—1)%—2(5)*0»\3
\‘?“ﬂﬁ \ rTaaEe =

* b i

L
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3. (a) (10 points) Let u =i+ j, v =1¢+ j+ k. Find the projection of u onto u + v.
U4V = 2¢ +2J’+\{ , so
. (unev)e y

’?(m\')qu(u = lu*—v‘z (\A%—V\

i

/‘%‘_ (21'+1‘]‘+R>

(b) (10 points) The vectors u = i + 2j and v = j + 3k lie in a plane that goes through the
point P = (1,0,1). Give the equation of this plane.

wxV = (¢ —?DS r & [ this 1s euc  necmal vcc.*of)

6 (x-1) —'s(u()—o) «l(g-\)=0O

(c) (10 points) Give the equation of a line, perpendicular to the plane 2z + 3y + z = 6, that
goes through the point (1,0, 1).

A P normal veddor  foc dhe plone s (1,3,07

\

el W tom ws e ris vador 08 oul h S%?&( e

x=V+2%, Y=0+3t =i+t

(d) (10 points) Find the point in space the line from part c) intersects the plane from part b).

\U\'\a owvt T oY cg)csimg) o onswex his cthskcvfz
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4. (15 points) Match the surface with its equation

1=22+2-2 %)
y=a° + 22 e)
1=x2+y2+22 ¢)
=y2—x2 4a)
=x2+y2—22 a)

2=+ +1 b)

[em N &1

w
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5. (20 points) Find the length of the curve given by the parametric equations
x=cos(t) and y=t+sin(t) for0<t <7,

Also, find the equation of the tangent line when ¢t = .

Thae -QL‘(\%‘\'\(\ o‘g» e cnaev e XS

j n} (S y +( di

J( sinle )4 (resste))’ At

0-__#-—7

¥
A/ SN +) v Zeoste) + cost(ey Ak

o

S—D

=

\

50 N+ 2 tos(4) At
v
Sc 2-(2eos(y)) At

0¥
- Q
= 250 \CDS (%)l c,\k , b,g\' @3(%)7/0 on (o,’\‘r}/
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Yag ~Sin Lt ) :

2-(5 1) =1 (x-0)
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6. (20 points) Find the length of the curve

fromy=2toy=3.

Nowd, e hame

The  Loo 6,(\'\\ (e
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7. (20 points) Consider the polar coordinate equations r = 2(1 + cos(#)) and r = 2(1 — cos(6)).

a) Graph both of these curves. For both graphs, find and plot the equation of the tangent line
when 6 = %

=z 2(\+Cos(co\> r= 1&\—%(@\3

ﬁ“—’ﬁ CR > >
|V
Reeal e E\ﬁ\  3e)sinle) + §te)cunte)
AN N\ (v
) Fe) en(0) 4 -$la)sinle)
r=F(6)= 2+ 2es00Y , When = X(s).
‘3'(_@) 2 =2 8n(e) 17 '%‘(073 _ ZSih(,CQ\ )
@ 0= L S My =2t =
2 _Az)reia(g).6 $0) = 2 - 2(C) - 243
* o= % E\l‘é ). G
©oy)e (2+2(2)). & By = BT
16— (2-F). .

- I (T ‘V\nink}
X= € cos(ey = (Q—A%)-,g?_ ~Z -3
\6;‘( sin(e) (’l-ﬁﬁ'—;: - -3

‘X:rwc(g.): (2¥(§)r%;’(—3+%

*6=r5<q(@\ - (a+(§).

r—_————— s

Y- mr) (a2 \ 5~(l—i’;§: (%= (E-2))

N
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b) Find the length of each curve.
By, Samm@%) ond seme algebra ] 5 viswal (nspeckion | dese cunrves

) should have the same 41!!5,‘“\, bul

t
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o (2 *'2("3(‘0)) + (-'ZSmLCp)Sl do = ‘QL N &+ 8oy Ao ’ 241 x‘\\x}*’b\
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© x© 2> &
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o v 5y s
w0 = 2 Y ey de Qo s

= \6 _ W &
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Ui, e changed e 702 = & (aces(%) \‘h-\
(4]
because “[“"fbff_cg) =y ]m‘%)\ anel in‘s%m&iﬂa - \b

X

0bselute valug s'\ang v a ‘?o\(\f\.)

¢) Find the area between the curves in the first quadrant.

li/1
A_ Lg‘ (2+1Costco)§—(’z«2c:5>m)1dcq

T2
0
v V2
= Y+ B> 644 cest(0) - (4 -Beoslo)+Y wst(o) o
o

3]

v (T
{g o d(e

4]
. Tz
& sn0 \o

- &

\!



