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1. (10 points) Let a, b and c be three nonzero coplanar vectors (that is, they lie in the sa,rre
pla.ne) in R3, and assume that no two of them a,re parallel. Let v : a x (b x c). For each of
the following statements determine whether it is Thue (T) or Fatse (F).
No erplanation of ansuers is needed, for this problem. Be sure to eaplain your
other problems!

(a) v is the zero vector.

(b) v:(bxc)xa
(") t.(b x c) :6.

(d) v is perpendicular to the plane contrining vectors a, b and c-

(e) v is parallel to the plane containing vectors a, b and c.

2. (7 points) Write an equation of the plane that contains the line r(t) : l-2 + t,3 - 2t,t) and
is perpendicular to the pla.ne t + U - 2z : L.
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(a) Show that this curve lies on the cone 12 : U2 + 22.

)E= ( "r'rif {7" L, f,/ --..Jn(Uft;.r'r) =e'l ("! : t
-J-<' 1 v

(b) Find parametric equations for the lengent line to this curve 
"!ftU" 

point (-1,0,1).
(-t,ot t) = (-ef efr,'"f etos/J -) )El1t/r, ," ^{ ^{-r t. /\ +l ,.'-<

"' 
) = 1-ef ,el(s,v,'f 

tc#) ,"r (c^l-r;d> -D
V= -,1o) :11^t, (,, I

:> Pc(tbrryr-fn'C Cro 9rr

(") Find the cunrature of this curve at t6e poi*l':t,ffi

3. (19 :2+ 5 + 7+ 5 points) consider the curve r(t) : (-et,etsint,etcost).

?U) : 2! --el,er (s,bf*../ ) d (*r* -s,r./l)
F"f* ) = {-e( e+7.,, { *2o, (-s^a 1. e+(c,s+ -2'#-''lD

(l (vl <-'/-/ut 
l

F,(rr,,f ,r 6c) = 12,-t - r) -5 I F'(cixa'rtJ r' t1 +r (

:-, ub)*.tr -G- = fg-l@=--s \3 r

(d) Findthelengthof theportionof thiscurvebetweenthepoints (-1,0,1) and (-ri/r,"r/2,0).
(-{fr, en/1 c) - l= '/.

-t



4. (14:6+4+4 points) Consider the following two curves: one is represented by the Cartesia^n

equationfi+g:2,and'anotheronebythepolarequationr:cosfl_sin0.
(a) Find the slope of the l,engent line to the second cur',re at the point corresponding to

|y i .'*= U : ca\e€ - .>\$ ="^@ : co"2e-Z: ':(2o)
t'i : rs* o - c-P:9s'u65v''6: j s'^eq -3'."2 o

':) d: =-_k*s6srv'O -l '/'c.s(zo) =-Srvr (:g)-*=(ze'l
Ae '^- *e l,'^ n : -l -o .= €)

" -"'a= 
o=/2 o)- s'- (zo)

d v | .Z -ce: (zen-Z s,n^ O'cn'l' - e L \rr')\L\'/-- 'ds-t 
: o- l:-fag '.=''| trlo=\ -_

-==- sdpe =l#rlr=!_ +{]-l
(b) Find a polar equation for the first curve.

X::-1 , ?r:5 r(cos &+ s '^Q)= z:)
l
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(c) Find the points of intersection of these two curves, if any. Show your work!

We qr€ 'f"k'<eJfn z = -*&*sn^P
,t \f.l5
,* ri q7
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SsC* z.--

o= O +sno O =D6Jile
f*= &s 0 -S'a I
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