)
1. {13.pts)
(a) Multiple choice (circle all that apply, no work needed):

i. Let £ be the line r(t) = {-3¢,2t + 7,6 — ) and P the plane 6z — 4y + 2z = 4. ¢ 9
Then ¢ is... .U= 4_-3/2/ {7 TS PMALLEL TO THE NOmmaAL d(.l -4} 2% IL

(i) parallel to P orthogonal to P
/. - _H B
(iii) contained in P intersects P at one point A R

ii. Which of the following vector functions give points that are always on the curve of in-

tersection of 22 + 22 = 4 and x = 2y v, n ¥
'-;2 Rt ‘:; S 7.\2 / » * +3% = _
©< 3t v — t2> @(2 cos(t),cos(t), 2sin(t))  ~
{2sin(#?),sin(t3), 2cos(#®))  (iv) (2¢,¢,0) .
x 5’71? X4 724 . 'x:ﬁb wrgt=He # 4

(b) A line, L, passes thru (1,2,2) and the center of the sphere, S, given by 22 4+ 2+ 2° — 6z — 27.
Find all (z,y, z) points of intersection of the line, L, and the sphere, S.

xr?_-'_‘a‘l_‘_ .22--—(9'-?: +q=2?‘fq
XL‘U:‘-*‘(}’@&: Qe =P CENTEns (0,0/33

Ling » *=0+{1-a% y=0*(2-at, 2= 3+ (2-3)¢
XK=k, ysrk 2z 3t

IMTEKL!E“F““ ! 1 n ?
i A% 28 ¢ (3-4-3) = 36
Freuib o it =36 = b D t=¢ {0
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2. (12 pts)

(a) Find an equation for the surface consisting of all points that are equidistant from the z-axis
and the point (0,0,1) AND give a precise name for the corresponding 3D surface.

? f,
\\D\ST Freom (hj Z)Tﬁ M’Sj -_::, \\D\S‘T Friem (qu/%) T3 (991) /
NS RERSN
T ! ___ - —
j \r(xﬂ)gt.{.(y_@?—-p (2-8)" — \[(xfa) tlgS +(%~§J

b - ? Z 1
= I & B>

2" T * (

2 = x4 AR

72 = x +M
SURFACE NAME; Mgi’

(b) Find the equation of the plane that contains the points P(1,5,0 and (0,8,2) and is or-
thogonal to the plane z — 2y + z = 10. 77
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3. (13 pts)

3 4
(a) For some curve, r(t), you are given T(0) = <5, 0, E) = ‘unit tangent at t = 0.

(The three parts below are short answer)

. 12
i."1f |r'(0)] = 3, then give the vector v(0) = 3 ?M) = é %“ ¢ L§>

ii. If you are told that N{0) = (0,a,b) = ‘the principal unit normal at t = 0’ for some
numbers @ and b, then what can you conclude about e and 67 (list all possibilities)

f(o) ' R{d) =0 <0,0,00 muT L&

B var veen
= 0+g-4} =0 . Ve N
sh e So az=-| go +|

5
i If £7(0) = <4,2, ~§> is drawn tail-to-tail with T(0) as shown below. What is the

distance from point A to point B in the picture?
= .3 SN H
T gto+| 3J( z)
.
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(b) Find p(t) if p'(t) = (32, 2te”, 4te) and p(0) = {0,0,0). .,
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4. {12 pts)
(2} Find the angle of intersection (to the nearest degree) of the two curves

ri{t) = (t,6 — 2¢,15 + ¢*) and r2(s) = (5 — 5,25 — 4, 52).

t= S""S 3 (-2lsD=1s-4 3 6-10+U ==Y O0Z0 Miveown

(L-24 = 2s-4 : Mg SavATiep
T A IS+({S-sy=s"= IS+ —10s + g% = g~
=2 Yo=l0s = [s=%=|t=]
T = -z Py (D=L -4z
FL() =210, 2> 2! ()= 22,85

cos(@),','ﬁ_f-l—a- :%ﬁéem
NEERNEET a .

{b) Fo@ﬁndrthg z-value at which curvature is maximum for f(z) = —

P =" 1) = 2% )
| w 2%




