1. [5 points per part] For this problem, consider the points
A=(2,3,3) B=(1,1,1) C=(1,4,-3).

(a) Compute the angle /ABC.

E?C=<O,7>/'L[> ‘Z_;q ‘A = ’BA”B¢| cos©O
~2= 35:.¢cosO

BA,: |44+ =3 Cos_\<l-_°~_ ~ | 705 rmd= 977
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(b) Find the equation of the plane containing A, B, and C.
— —
RA=BZ= 14,4 3D
\__Y\/

'\Of'mq' vector
_\q(x-l)-l-"l('a—'i) +3 (2-3):0
"\\“X '\-\1\3 dz= "¢

or

(c) Find the coordinates of the point P marked in the below parallelogram. (3,3,3)
(C' is the midpoint of AQ).)




2. [2 points per part] For each of the following objects, figure out how they intersect.

Circle one option. You do not need to show work on this problem.
(@) Thelinex =t,y = 3t,z =1 — 4t and the plane z + 3y — 4z = 7.

a point a line a plane no intersection
Linc 71 hOfM\I To f,‘lncl So t\\ey Inrersect at r°°"\1'.

(b) Thelinex =t,y = 2t,z = 3tand the planex +y — 2z = 1.

a point a line a plane no intersection
t+ Qt-?)t: l o d O =| y no so’u‘l:long

(c) The planes 2z + 4y + 6z = 2 and 3z + 6y + 9z = 3.

a point a line a plane no intersection
Tkesg_ are 1‘1\'. Same r"h( I

(d) Theplanesz +4y —2z =landx + 4y + 2z =T.

a point a line a plane no intersection
TLzse. r,uLS are not 'oqrqllel/ So Tl\e7 1a¥cSect In G line.

3. You do not need to show work on parts (a) and (b). Please show work on part (c).

(a) [3 points] Give an example of a vector asuch thata-a ="7.

‘-'J;T, e.q. <ﬁjoj‘>

(b) [3 points] Give an example of a vector a such that comp_(1,2,3) = —2.

()

A’V Yector ulxerc

One \JAY" qvl7’ Vector TLM‘ r.’,-(rs q’w\) "'\'\(. hQ‘TtﬁVZ \a‘qx{; }'[((
a= O“LO

(c) [5 points] Give an example of two nonzero vectors a and b such that jax b| = —a-b.

R 14 0= - 4 [} ces® i

tan® = —| —)e=§l a.];' %3 ncaq'rivg

1 3 .
A“\/ vectors that w.aLc. an q-\Jlt of ‘q‘lL) Se Qis oltuw

ey <‘IOJ0> «d <",'J°>



4. [8 points] Find the equation of the ellipsoid which is centered at the origin and contains

the points (3,8,0), (5,0,0), and (2,1, 1).
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5. [6 points] Consider the line in the following graph.

Convert the equation for this line to polar form.

Write your final answer in the form r = [some function of §].

\a:%-x -“‘ )
r5in® = 5 reos® —|

(S\)\e_ lchoSG=’|




6. [6 points per part] The force exerted on an 8-kg cat at time ¢ is given by the vector function
=
F‘(t) = (16t,24,8vVt+7) Newtons.

At time t = 0, the cat is at the point (1,2, 3). At time ¢ = 2, the cat is at rest.

(a) Find parametric equations for the line tangent to the cat’s path at time ¢ = 0.

Acceleration=a (t)= %: <31/ 3/ F;'>

%
’\j(-t)=<t:*C,/3't*C,> %(.“7) 4C3> C="1
W@+, 6rey 3(27) +c3> ={0,90 ‘X:Cf‘é

(,=-13
@G, 0, (e grsaCny
Y = |"Lit
=2-6+t

zzg,,(z;-(:)”‘-m)t

(b) Find the tangential component of acceleration of the cat at time ¢t = 0.

104 3O & (6)(03, 7

W= TOED 15y F(1)-13F)
T |¥ (o) ‘{-‘ll-él 33._(7)31,-”9,

“1g ¢ T(W)-18J7
= \\IC*“"(%'@)%—l%)l




