(12 pts)
L_) P‘]’gf (a) Find the area of the triangle through the points A(1,2,1), B(3,1,2), and C(2,4,3).

i AB=<2,-1,\7
ﬁ?:=<l,2,2>
R Aren =3 () s (3T (S [ +]
19 S8 = 76 +q+25
| 2 2

=(2-2)T-(4- ﬂ_n(‘*")k
= <-4,-3,57

5
Area = % 50 = i\lz\

Lh’TS (b) Consider the curve y = —2? + 4z + sin(z — 1). At the point where z = 1, give a unit vector
that is parallel to the tangent line and a unit vector perpendicular to the tangent line.

\j’.—_ 2% +Y4 + cos(x-1)  VECTOR PRRAUEL TO
+| 3_ , TanGesT Lng: <437 (Tl
3 |X=I = —?_1"‘{ +cus(0\=5 o= 4"1_3>
A VECTOR PERPeNDICULAR
To THE TANGENT LINE: < 3,-1 + ]
oe <-3}\>

LENGTH = { o7 -
NGTH = I3 =TI ACLEPT E THER

t1

-
a unit vector parallel to tangent') = _§& <\,32 o { <y

[l - \ .
a unit vector perpendicular to tangent = W <3 -2 oe W<

) Find the center and radius of the sphere with P such that the distance from P to (0,0,4) is
H"P]-S‘ triple the distance from P to (0,0, 0).

#13 g - ST
X +Y 24 22-82+1b= A( x+j+%
| Z x4yt 2 _Betlb=+Ay*+1e*
o = 8x‘+83‘+‘3z°'+5z
+1 2=% +:] 3 +4\%

L3 @y

= +u+ (2+E
=X +3* ( L) Center = (0.0 ‘/7—\

Radius = \l % = %

.H = 2+71T

Quick Notes Page 2



2. (14 pts)

i 2 PTS[ (a) Assume a, b and c are vector in 3-dimensions. For each of the following expressions write if

the result would be ‘a Vector’, ‘a Scalar’, or ‘Meaningless’.

+| i. (a+b)-c is o ScALAR
+| ii.axb-—c is o \ECTG
G -PTS (b) Find parametric equations for the line of intersection of the planes = + 2y — 2 = 4 and
20 —y+z=1
i X+2y-2=4
Q 2 % v>+7:=| 2= |—2x+g,
¥ DY + L}—— 5

c5 = WE ACCEPT ANY ANSWEZ
P(O 5@) x=02 372 BET e

x=|23+Yy=5 222 =242 @ DigecToN VECTOR 1S
15L a(i,2, 1) '

PARALLEL To < |,~3,~57

7% - @ poINT USE IS oN BoTH
50 = 2 _ PLANES
’”‘i PQ.=<« | 2, 5>
Line Equation: X= t 5 %t % é 5‘[:

é ‘PTS)( ¢) Find the equation of the plane that passes throughk‘ghe point (1,2,3) and contains the line
r=2+t y=1+t z=4+ 2t Then find the z-intercept of this plane.
e P

"GIVEN: P(,22) aeeonTHE  p(),23)
Gl ,43 PLANE
+ ——  <\,,2> IS PApausLTo THE pune <V h
THUS, Pli=< 11> AND  <U,20 ARE RoTH
l PARAUEL To THE DESIRED PLANE.

tL J\ = (2-0t - (2-07 + (1-- N3
t I | L2l =4 3/'|)z>
it o 7320 = OO B
+ ZSL -3(x-1)- (3-1.§+2{'e-3) =0 <6\ o \_.
_$x+1‘5+z+2%‘4’ 0/‘ {/\ W E A—CLEPI— ANY ES;L‘::\\’B\,T
-3%-y422 =
‘{"\ y> lzz’lanle Equation: 3 x+U-2% :.—]

z-intercept: (z,y,z) = (OJO/ \/2;)
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(B kN 2
3. (12 pts) _y=- X"yt
2 PT S a) Give the precise name of the surface given by the equation 4 = 22 — 2y? — 22

o ELLJ Hy I>/ H’YP Surface name: Hy P‘Erz@ﬁ{-’olb oF Tl/JD SHEﬂ-S

(b) Find parametric equations for the curve of intersection of the cylinder 2 + y? = 4 and the
LH> T plane z = x — y. Then set up, but do not evaluate, an integral for the arc length of this
curve for one complete trip around the cylinder.

X=2 Cos(%\/3= ZSi,\H:\ 2= ’Z_Cos(k\"LS.M[-lt\ 0<k<2nm

X'= 2l =2eostd) 2 = -2sinb) -2lt]

" geteH
) \J iy “\H‘“w‘\ +Lasiatyacet o %Sf’cj;zf T e T

AND THERE ARE OTHBRS.

+ pA Curve Equations: F(‘ES =< ZCOSH)JLSM [47\/ zc’“&\- 2sia (42

+ 2_ Arc Length Set-Up: 81: L{ + Ll (5]‘4“.‘\ + COJ’(’HF C"L’

(¢) The curves ri(t) = (2t +1, 6 —¢, t* + 2t + 1) and ro(u) = (u—2, u, “£2) intersect at a
point. Find the point of intersection and the angle between the curves at that point. Give
your final answer for the angle either in simplified exact form or as a decimal rounded to the

nearest degree.

(P1s

— t+ —-( b-E\ -2
TNTERSECTION - 7—:*; N = 2z +\
+1 _u+3 t::g cHeck

d‘
N
4
It
=x
P.l

E=t= ("/Jﬁ-\‘ (3/51 4)

= =5 u=5= (ﬁy}ﬂ=(3/5l'+)

TANGENT DigecTlom ,
+23 R/ =42 2840 7 =<z, "*P
| Ry mE=O
1-1+2

-1 z—-lJ\-\)- <\J\J 7_7 _ CGS—\
+15%NQLE= ces (W\‘HHVQL - ‘ET\I—GV:
- i (Eg) T (&) = GHhlas

M
’EX&CT For Intersection Point: (z,y,z) = ('b/ 5/ L")

\ﬂ Angle = (o L\' degrees
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4. (12 pts)

(a) Consider the curve rq(t)

= {2 +1, 3t—2, 3 —1).
{ [ i. Find parametric equations for the tangent line to the curve at the point (2,1,0).

®= 2+ 2w
‘_"S_t-; 'i'Z = \ + Z[A @\ HC(-‘EPTP[KUF
\3 Tovse
B4 =<2k, 3,38 -1 =0+ 2u k Here
| R1y=42%,25
Tangent Line Equations: X =7+47Zwn ) % = \ 13w / z= Zu,
‘X— l ii. Find the point where this tangent line intersects the zz-plane

EINTE\ZSEC\' Xz - PLANE =>b =0

y x=z+z(—'/3)=4/3
Z 430 2 w=-
+I§O |+ 3u W= 7753 lj:\-\—;(_l}):é "
z=2(-'4

2
Intersection point (z,y, z) = (%:/ O/ - 3\'
———(b) Find the curvature of the curve ro(t) = (¢,
qEJf S

(t, t3, 2t) at t = 1. Hint: Remember to plug in
t =1 as early as possible. You can leave your final answer in unsimplified exact form or as
a decimal rounded to 3 digits.

2= 2> = 2=
tl {“”M <oz, 0> = Al =<9

2,07
AT LT comeeors ot =<

s : Jioro+t __ _ Jz0
) l2y < 2l aehel o SISt = 2

3 - 3
AR Iyl Wizd+d ) 3

Quick Notes Page 5



