olubions

Name:
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6 21
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1. [20 pts.] Consider the points in space:

a). [6 pts.] Express the vectors Fa and PR in standard component form.

’\35 = <2, -1, 2> (BPTS> e ‘We“h’
PR={3, 2 1) (3s) — b ced

b). [7 pts.] Find:

PO x PR.
PR T R el 2—‘ -‘\2' B
LN 4 — +k -
-3 -2
(1pt) - sety N gt ‘
e | =@ =1, 7 )

2p¥s. ach_

c). [7 pts.] Find an equation for the plane determined by the points P,Q and R. You do not need to
simplify.

Novrmal Vector - ﬁxa=<3, -3, -—3{—> (lpt,)

Pk P: 3(-D-3(3-2)-FT®) =0 ettecone (6513.)
Pk ®: 3 (3-8 (y-N-F(z-2)=0
Pt R: 3 (x2)-8(y) -F@EZ-N=0



2. [18 pts.] Find parametric equations for the line that is tangent to the curve:
(t) = (2sin(t)) 7 + (t* — 5cos(t)) 7 + (4e*) K,

at the point on the curve where t = 0.

V)= (2ot 4845wt , Be%)  (6AS)- 2. each

'\-/'(0)= <2/ 0, 3> Wv’(‘pafa\ld'\'o“’he \ine (3;5*5)

f(0) = {0, -5, 4y peinX on The Wne : (0,-5,%) (2p15.)

Tarametric g uations : X= 2%
(6(7'\'5 ) ‘y = -5
7 pis. o Z=4+3t



3. [14 pts.] Consider the vectors:

a). [7 pts.] Find the dot product @ - 7.

©L.V=2+= E (%91—5)

b). [7 pts.] Find the angle 0 between % and v. Give an exact answer.

Cose = ——
\®| Wi \7\ = V5 (1;:1:5)




4. [17 pts.] Given that:
dr - —t\ 7 1 7

70) = k
find 7(t).

rw- | o8 Wil

=<Se\m'o\t e, S———o\t

/(ZP*SM“W
3/2 S C Fots. c,ow,‘,ov\excb
=‘-<6°%’('\:+|3 -\-Cu, ~€ L3, »Qﬂ('t“'n‘*’ 3>( P ) (\91‘) -Q-u'r
= <4(’t+ﬂslz+(’,| p —e %C2 2 L)+ 03> consznrs
S T0)= {4+l -1+Ca, C3) } = =l s -0k) for
={ o, °©,| 17 Czi‘ cons t=arlo

r&)= <4(‘\:+\\ v LI- ,Qn ’t+D+\> (




5. [10 pts.] Find the length of the curve:

7(t) = (tcos(t))7 + (tsin(t))j + (%ﬂtﬂ*ﬂ) k,

from the point (0,0, 0) to the point (—7,0, 2_5/5751/2)'

T(0)=<0,0,0) =7 start peint (4p%)

v (m=4m,o, %\’5_'7:1?/17 = @ end poinc (4pt.)
VZ 3 L 'a _ 4ot each
7({:)=<cos‘t-—t‘aw‘nt , #int +taost, 2:_37_’ St > (3p'\'3,) ip

= {anst- teint snb+teost, \FZ.\]E>

\V&) [1: st -2t M’c v Pant

it -\-ZW-«- ¥ eost (1pr) - Bvwpl feakion

+2v
= (cos?tb+ i) + £ (Wt ~eos*t) +2L } (1pt)
= |+2t+t"
= (1+t)*
V@) = |1+l =14t for 02t (‘Pt}
———

L= ST V@)t = ST(\-(—'%:)a:b = (t+_"_5£)\1: ___.] S\ _T;_j_" ( (\P—t>
I ) ‘il answes”
(1 P‘\“) 'S;O'fmdov | %




6. [21 pts.] Given the curve:
7(t) = (t, 2sin(t), 2cos(t)),

find:
a). B pts.] The unit tangent vector T(t).

V({:)=< Bl 2est, —Zﬁn't> (3 P"B-)

19 =1+ 4ot~ aamet =\ 1+ b(sr2troos?) = V5

L 2cest 2%nt '
T= <v"/ N5 ..__&_?L_> (%P*S)

= \I'J:5<\‘ 2ce0st | —Zﬁ‘nt>

b). @pts.] The unit normal vector N (t).

AT \F‘<° 2%t Zcpst> (3pts.)

\3—;‘2 "q: V&‘i‘l‘rf‘bﬂrws‘{; = —\f?:'; (2pts.)

91

N = = (o, -#nt | —eost) (2pfs.)

W /Atl

c). [5pts.] The unit binormal vector B(t). (You can use the back of this page for B).

(2pts)



Uﬂa

\1

(\PJV-) «&rrwwdw

(\pb.)-Setine wp Aetermlnanty

SN
k

TxN -') Y

v P
‘ \ 2est  -2%nT
[} o —ent —aost

\[? <—Zwos L 26t /

oSt -‘h‘n'b> (3pts) - Iph.each.

= J\f?‘< -2, eost, -—%\'n'l:>
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given nor received help on this exam.

Pledged:

Problem | Possible Score | Earned Score
1 18
2 16
3 17
4 16
5 18
6 15
Total 100

Remember that you must SHOW YOUR WORK to receive credit!

Good luck!



Dispts.]

1. (a). Find the limit, or show that it does not exist:

im 322
(z,y)—(0,0) 2 + 242 22’

Lonean. paths : j: Wx (EPTS_) 2 . ,
7, - A 3
1) = S ) T2 oo 2K
K+ 2(‘J r
=> Liwit DNE by Hhe Tuo-Pah Test (4 pts.)

e e

‘?'(x/j)\":“x = Xz'\’ ZK/zXz

(b). Find the limit, or show that it does not exist:

VE-2/0

m
(z,y)—>(4,1) T — 4’_1/

-2y _ X2y L (5ph)

—

x-4Y (-2 (We2y ) R+ 20y
\ \ l
y = =&* i (k¢ts.)
(xj)n”fz o Wa2dy  Ar2 -




