Name: go["(:l\\o “ Kaj Panther ID:

Exam 1 MAC-2313 Fall 2018
To receive credit you MUST SHOW ALL YOUR WORK. Answers which are not supported
by work will not be considered. '

1. (20 pts) Given the vectors u = —i+ j, v == i+ 2j, do the the following (5 pts each):

{(a) Sketch u and v as vectors in the xy-plane with initial point at the origin.
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{b) Find the angle 8 between u and v.
(If you get an answer like § = arcsin(1/5),

for example, you do not have to simplify).
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(c) Find the area of the parallelogram determined by u and v.
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(d) Find a vector w with length +/17 and with the same direction as u.
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2. (14 pts) Circle True or False. You do not have to explain these. Assume that u, v are arbitrary vectors
in R3 unless stated otherwise. a :{? =0 (Wece ..E; if@ )

(a) Ifu L v, then (5u+v) - (u+ 2v) = 5|[ul2 + 2| v|]%. C’ig ue)False f’& R WY , ot

)

(b) For any non-zero vectors u, v, |[e+v|| = |Ju|j+|v|]. True false)

~
(¢} Every plane has exactly two unit normal vectors. False

(d) If two planes intersect in a line L, then L is parallel to the cross product of the normals to the two

planes. False
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(f) 3y* — 2> = 1 is a hyperbolic cylinder. False 'TI'

(g) The graph of r(t) = (3 ~ 2¢)i + 5¢j + (1 — t)k is a line in 3-space. False

3. (10 pts) The lines Ly and Ly are given by the following parametric equations:
Li: 2=1+T, y=34+1%, z =5 — 3L, Ly #=4—-35, y=6, 2=T+4+25 .

Determine if the the lines Ly, Lo are parallel, intersect, or are skew. Justify your answer.
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4. (10 pts} Find an equation of the plane that contains the origin O(0, 0,0} and the line
r=14+Tt,y=3+1t z=5— 3¢
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5. (12 pts) Consider the vector-valued function r(¢} = 2costi— 2sintj+ 3k, for ¢t € [0, 271']
+

{a) (6 pts) Sketch a graph of r(¢) in 3d
and blleﬂY describe the shape in words.
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{(b) (6 pts) Compute ||t'(2)] .
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6. {10 pts) Find the point of intersection (if any) of the line # = 1 +¢,y =1 — ¢,z = 2¢ with the plane
r+y+z2=4

we bﬁml& -‘l‘&‘ér %olue {’En \\1%
f v lf’l") | gw[,d.,'i-,,‘,a[&.\.l /g‘\m{ 3 & H 4"6} e ?e'{

-4 ) -
¥ -J.Jr) ((H') FO-4) w24 = b so <2 | 3o {=/
Ty rdz |, .
Tt B e o o o o ot
P(1et 1, 20)  or /i(:.,o,z_l_ :

7. (12 pts) {(a) (6 pts) Specify the type of the'Quadric surface z2 — 22 — 2% = 4 and sketch its graph
(part (b) might also help). \¥# ¥
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(b) (6 pts) What is the intersection of the surface 22 — 2% — 2y% = 4
with the plane z = 37 What about the intersection with the plane z = 1?7
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8. (10 pts) Find the rectangular coordinates (i, y, z) of New Orleans given that its geographical coordi-
nates are 90° West longitude and 30° North latitude. Assume the Earth is a sphere of radins 4000 miles.
Assume also that the coordinate system is chosen so that the origin is at the center of the Earth, the
ay plane corresponds to the plane of the equator and the zz-plane corresponds to the prime meridian

(which also contains Greenwich, England).
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9. (12 pts) Choose ONE proof. If you do both, only the larger score will be considered for this problem,
but the second proof may give some bonus towards a previous problem where your score is smaller. You
can use the back of the page.

(A) Prove the point-normal equation of a plane. That is, you should find (with proof} the equation of a
plane in B3 through Py(zo, ¥, 20) with normal vector n =< a,b, ¢ >.

(B) Prove Theorem 11.4.6a, that V' = |u: (v x w}{. If you like, you can assume u- (v x w) > 0 for

simplicity.
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