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1. Given u = (1,2,0),v = (—3,—1,0), and w = (—2, 1, 5).
(a) (3 points) Is w perpendicular to u and/or v? Explain.
(b) (4 points) Calculate the angle between the vectors u and v.

(c) (3 points) Find the area of the parallelogram spanned by u and w.
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9. Let P = (1,0,0),Q = (1,1,1), R = (0,1,3), 5 = (1,5,3).
(a) (6 points) Show that P, @, R are not collinear and find an equation

of the plane containing P, ), R.
(b) (1 point) Show that there is no plane in R? that contains all four of

P,Q,R,S.
(c) (3 points) Find a parametrization of the intersection between the

plane from part (a) and the surface 4z% + 22% = 1.
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3. Suppose r1(t) = (€*, cos(nt), 2t), and ro(t) = (3t,12,0).

(a) (5 points) Find the unit tangent vector and a parametrization of the
tangent line to the curve parametrized by ry at ¢t = 1.

(b) (5 points) Find the arc length of the curve parametrized by ry for
0<t<L3. . |

/ . <l meintm) 2

(O 07l) = < &%, -sinlar), 27 Te) = -

() =<e 0,a7
R
Tl = /’ e,0,27 e 2
— —,0,——7
l ez 14 ettq \e%qy

Tan ent ling to cuvve @ &=l
J
V(1) =<e, -1, a7

Y /() =<2, 0,27

L Tangent tme equ [(9)7 <etelll,axals)y

. (ov  mong 5‘\\%(;!7 ,‘\ A {u) = < e(uw) , ", 2u7! (0\' u= st )

———

L) ;
( g icmtjﬂm 0l - }(

\

Q

| ¢/ o | 4t

Rt = <ot 2¢,07

lr./ ol = {3etzs gz = Jaost = 200t

W

b prc length - gdmu* - (B " l Jio (1) -¢

(0]




o

4. At t = 0 a skydiver jumps out of a plane. Gravity together with some
heavy winds make his velocity vector at time ¢ equal to

v(t) = (4sin 2t,4 cos 2t, —4t).

(a) (5 points) Assuming he jumped out of the plane at the initial point
(0,0,8), find the parametrization r(t) of the curve our skydiver tra-
verses.

(b) (2 points) At what speed does the skydiver hit the zy-plane?

(¢) (3 points) Is the parametrization r you found in part (a) the arc
length parametrization? Explain why or why not.
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