Calculus IIT Exam 3 Fall 2000 12/1/2000

Each problem is worth 10 points, show all work and give adequate explanations for full credit.

Please keep your work as legible as possible.

1. Write both vector and parametric equations for the line through (1,-4,3) and (3,0,2).
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2. Find an equation for the plane containing the points (7,0,0), (0,3,0), and (0,0, 10).
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3: Des.pite extremel.y tight security, an orange is thrown from the ori
8|+}?J+5k and subject to -9.8k acceleration. Give vec
position t seconds after being _ghrown.
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4. Alvin the Ant walks in a spiral path up around an ice-cream cone so that his p?.th is given by
the vector function r(t)=<tcos t, tsin t, 3t>. Show that the length of the path Alvin traverses from
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5. Show that for any three-dimensional vectors a and b, a x b is perpendicular to a.

el

Thefom, Ex% 15 Lt T (and 405 ) .
Pfoof VOFiIred da e CrosS PeoNuct 4 T tb
o =40, Q,, a5y

E—.:_<_L_'__L.E‘. 5&7
s |
a, a; 4y l = L(@a-ba - abbn\'\\( Cl,b3 ‘C'fg_,b,\-} K_(Ql by - Q;,b,)
‘0( bob3 | T T R —
& La v bd = -

08, a5 Waby-aap, -

, O ibq+ Qaby +
- _ 3TR330 +a, by ~a b
O‘Q‘S“?&, -Axp3a, sb Y

TIPS W tAvbrag t A brag - Qabs o

~ 0
Waeo We dot Troduci +w .
: \ - > § duecktors egdal _
e e 410 veceors are L LIS pero, 14 can be storta
VP ////f We% ome!
N
a L

6. For what value of x is the vector <-1,5,x> perpendicular to the vector <2,4,-3>?
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7. Jonathan is a Calc student at Kansas State University, and he’s having some trouble with cross
products. Jonathan says “Man, I just can’t handle this stuff. We had this test question about,
like, when you do the cross product of two unit vectors does the answer have to be a unit vector.
Well, I knew that if you do like i crossed with j then you get k, and that’s a unit vector, so I said
it had to work. When we got the test back I got, like, practically no credit, and it’s driving me
nuts so I can’t even focus on the game tomorrow!”

Explain to Jonathan why his reasoning is or isn’t valid (so he can go into the game with a clear
head and get beat fairly). ‘ : Sod
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8. Reduce the quadric x* + 8y = z? + 4y +8 to standard form, classify the surface, and take a
moment to visualize it mentally.
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9. The helix r,(t)=cos t i + sin t j + t k intersects the circle ry(t)=cos t i +sintj+ 0Kk at the point

W (1 0,0). Findtheangle of intersection of these curves.
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10. Find the curvature of the helix r(t)=(acost)i+ (asint) j+btk.
k= \( LH 0 \ad\ ) = (acOs’c)Ljf a)\ﬂt3)¥\)§\/\
SN, ol ~ acssk, a8 AT DFE
s L‘(\ Z_as\ At , 0coSK s>
() = L aCoS‘c -aSihg O

\ (- esint acost V*jé{ﬂﬁg?fm‘_cﬁ Sink o}'
(2 “\‘gagm@j@@s«z&\*

s olsn vc+azcu32t§
'd (&)X(”(ﬁ'&):\ A\ ) k‘ \/ L(O+b06‘ﬂt>" CO"'E?E’___)_{’L w

— SNt o(oSt :

—

afost oSk v

| |\ asink —bucst ol (Y[ =

” "\

uS”t oD

2 \o'za c
bacost)? (a?)* = \o arsintt
(\0 mz\

e |

QAo s

U (hasint) s+ (=

Eo ™ ot

\

- — T T S oS 'Ze L2
D 1 (acesO THE = DS Tt R T

: 3 2 2
o2 (s 'nu& mos’i—)*b =D (ﬂl— = @LLHOL)( \W> A/gﬂ A
~oh all 'D%Q‘f\l\QV? W ;
) J/;

|g—asnk, aceSt, b)\

s




