
Math 164: Multidimensional Calculus
Midterm 1

October 15, 2015

N A M E (please pr i n t legibly):
Yo u r Univers i ty ID Number :

Indicate y o u r instructor w i t h a check in the appropriate box:

Bobkova TR 12:30‐1245pm ‑

Chen MW 3:25‐4:40pm ‑

Dummit TR 3:25-4:40pm ‑

Salur MWF 09:00-09:50am ‑

0 You have 75 minutes to work on this exam.

0 You are responsible for checking that this exam has all 8 pages.

0 No calculators, phones, electronic devices, books, notes are allowed during the exam.

0 Show all work and justify all answers.

0 Please sign the pledge below.

Pledge of Honesty
I affirm that I will not give or receive any unauthorized help on this exam, and that all work

will be my own.

Signature:

l U ‐ S '60‘R"1-:‑
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1. (16 points) Let v = {‐4, 3,0) and w = (2, ‐1,2). Find the following:

(a) v - w .
VcW ? “@A 3 + O = ”H

(b) A unit vector in the same direction asw.

lWl':l4+|+4 :3

: ~_ ; '1 ,Lb m~<3l 319>

(c) The cosine of the angle 0 between v and W.

wwfifimv=s
. - MM ._ :JL

0619 ~ lvilwl ‘ \S‘

(d) A nonzero vector orthogonal to both v and w. l v g ~Z

w w : L J K-ty+a+M4Jk-<h' >
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2. (15 points) Find an equation for the sphere centered at (1,1,2) that passes through

the point (1,0, ‐1).

(xrqh Cg‐OLt [$432 : r1

0/134in (043% (+131=r 1

I + 0| ‘2 r1

r = W

( x w fi + (:3"l>L‐L C%~)_)Z: l0

3. (15 points) Find an equation for the plane that contains the point (2,3,4) and also

contains the line parametrized by m= 2t, 31= 2t + 1, z = 3t.

153,4) v; (1,2727 P= (23.43
4,?(2123‘7 V1: (2/1/47

(0,4,0)

v;x v ) , : ‘2, J2, :\:Z{ ’%HHL
2. Z 4 Z:<2,~Z,D>:W
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4. (12 points) Mark the following statements as either true or false. (There is no partial

credit or penalty for guessing.) Al l statements take place in 3-dimensi0nal space.

(a)61:33 False Two distinct planes either intersect or are parallel.

\
(b) True @' Two distinct lines either intersect or are parallel.

“N
(c) True alse / Two distinct planes each parallel to a given line are parallel.

/ ......
k

(d) True/ False TWO distinct planes each perpendicular to a given plane are parallel.
\\‘¢‐/
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5. (12 points) At time t, a particle moving through space has acceleration

a(t) = ( ‐ 3cos t, ‐3 sint, 2).

Also, its initial velocity and position are, respectively,

V(0) = 3J'

3i.

Find the particle’s velocity v(t) and position r(t) at time t.

7/6) ' 7 ‐ <~7psm (”Cl / +300“)! 2k> W 7 9 )

my > « W m , awe H627 #491449
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6. (15 points) Let C be the circle of radius a parametrized by r(t) = (a cos t)i + (a sin t)j.

(a) Find the unit tangent vector T(t) at time t. r’ ( t ) 2 6 OLLth) l, + (dag?)J =9 ”'8”:A

"FL-t) :@ mm L+ ( w t >3

(c) Assume that the equator of Earth is a perfect circle with diameter 7918 miles. Find the

curvature of the equator.
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7. (15 points) For each of the given limits, either evaluate it or show that it does not

exist:

6111133

(b)(xy1)51%00)2z4+y4

\o x)’ a
( , 6 e r :0 W W”fif‘lvo m“? C'‘ % awe» ‘3
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Blank page for scratch work


