Exam 1 Calculus 3 9122003

Each problem is worth 10 peints. Show adequate justification for full credil. Please circle all answers and
keep your work as legible as possible, Everything in the book is true, but not everything true is in the book.

1. Write a vector equation for the line passing through the points (-5,7,3) and (1,2,4).
Ae e 7.2y B=<0,a,42

oy
- ol

y o jisheL ~
avelor (1 dhe f_aﬁ g e Jf [ey) - lHI.: [ene 5 D

- A

2. A koala bear is sitting in a tree at the juncture of two branches with direclions given by the
veclors 3i + 2+ 2K and i - 5j + K. Find the angle between the brapches.,
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3. Find the length of the curve r{t) = =<72sgint 5t,2co5t=for-10< 1= 10
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4. Find the curvature of r{t) = <t, £, £= {which is a curve called a twisted enbic, which 1s a pretty
funny name} at the point (0,0,0).
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5. Convert the point with cylindrical coordinates (3, 3n/4, 2) to
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b) Spherical coordinates

BTt oGPy CTE e oA
oo G T R Wl §
i
) % —
‘IJ; @Liﬂ:‘? = ,;I.__L-I'_ﬂl..n,'m _ﬁﬁ?‘l"

(=, *—EJ,&@E) Ve ?

£, Write an equation for the plane passing through the peint (U,0,c) and confaining the veclors
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7. Show that for any three-dimensional vectors a and b, a * b must be perpendicular to a.
=3
Lok =40, 0, 0 2D
b =Lb, b, 02>
Y A

i 2 \o

- 1

A&ﬁb> o, gt Q2
TR

Lo

i( 0,0, 02 bgjj )—-‘E[ (ﬂk{ o Ao \DIJT e (Uw.b)g 5 GL?T\OD

S e

@—11%"@%)01 :"“?‘;f?r‘ & b}J 0:0; —CEJQH}

Now Jo AtewJreh Tha Jy L oo &
05,020 - L P>

4&11'9% “_&'2,_,\02 : '(1%10, - ﬁq_fﬁgj

. . b
(G- .05 145095 1995 Y

A

g Gactl
Toy 0 dod produte Jo e 0 Jﬂmj}ﬁm o
S m bo L.t Bxp 16 \@WW ,

e




8, BifTis a Calc 3 student at a large stale universily, and he’s having some trouble. Biff says
“Man, this cale stuff is kicking my butt, There was this problem on our test, and there were four
points, and you were supposed to say i they all were on the same line or not, like in three
dimensions, [ could wtally do it if there were three peints, *cause there was an example like that
in the book, but they never told us how to do it if there was four points. 1t's totally unfair, when
they haven’t even told us how to do it yet. 1 wrote that it was impossible to determine it if there
were four points, because [ figured if there were a way, then it would have been in the book,
right!?”

Explain clearly to Biff a reasonable way to determine whether four points all [ie on a common
ling, or defend his assertion that it’s impossible to determine whether such a thing happens.
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9. Prove or give a counterexample: The dot product is asrociative, i.e. for any three three-
dimensional vectors a, band «,

a-(h-c)=(a-b) ¢ /
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10 Suppose you want to write an equation for a hyperboloid of one sheet. You wanl it to open
along the z-axis, and have its smallest cross section, a circle with radius 3, where it crosses the
plane z= 1. You also want it to have a circle with radius 5 for its cross section where it erosses

the plane z ={. Find an equation for such a surface. WL
;:";,--*' i g =
. = TR i
hjgel polid Tomh aret® 2 GBI Lteb S o
B
I L' It T 2 ? '3 f; Firus "!:'.4*-) }3 i T\f
Les 2N F - i L
i — Y —— —
t . fri = "']
|l 'I"-\.1 ~ E}_‘, 1
= i= - = 2
a{ul & 5 ral
? =
e, R T
when 2= 0 GRPETEL
gisle s e
o e "-'l.ﬁ:“') =2 by

e v
G e
-d-_____._ e —-_\_\_H_--‘-
i 2 'l " Y + 2
ilae iy el e
|. | B | .-‘I:-} /J




