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Math 242
Test11.09,VC.01-VC.03
Fall 2005

m Name:
Showall work on this exam.Work mustsupportanswers.

1) GivenvectorsX = {2, 3, —1} andY ={1, 2,-3} ( 5 points
each)
a) Find avectorof length5 thatis parallelto X.

b) Find anequationof aline thatis parallelto X andpasseshroughthe

pointP ={-3, 4, 0}

c) Find anxyz- equationof the planethatpasseshroughP andcontains
thevectorsX andy.

d) Find X..

e) Is theanglebetweerthevectorsX andY acute obtuseor right?
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2) Givethenumbert thatmakesX = {3, -1, 2} andY ={1, 1, t}
perpendicular. (6 points)

3) Thecomponenbf avectorX in thedirectionof anotherwvectorY is
givenby (33) Y.
Whatdoesthisformulareduceto if Y is aunit vector? (6

points)
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4) HerearethevectorsX = {—, ==} andY = {1, 2} with theirtails at

_ V2 V2
{0, 0}, shownin truescale:
y
2.5
2
1.5
1
0.5
0.5 i 1.5 2 2.5
Identify X andY, andpencilin thecomponentf Y in thedirectionof X.

(8 points)
Calculatethecomponentf Y in thedirectionof X.

5) Giventwo 3D vectorsX andY, saywhy you aresurethat
(6 points)
X.XxY)=Y.XxY)=0.
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6) A planehasxyz—equation (6
points)

X—2y+ 7z=14
Give avectorperpendiculato theplane,andgive apointontheplane.

7) Givenafixed point{a, b, c}, andfixed, perpendiculaunit vectorsX
andY in 3D, describethe curvetracedout by
P[t]={a b, c}+ 2Codt] X + 2Sin[t] Y ast runsfrom 0 to 2.
(6 points)



242T1FA05.nb

8) Gowith (6 points)

fx,y] =0.6(1+1.2x% + 1.4y?),
andlook ata plot of gradf{x, y] with tails at{x, y} for someselected
points{x, y} in thevicinity of {0, O}:

A

//
=

AN
=7

Y

Why arethesegradientvectorssorepelledby the point{0, 0}?

9) Gowith (6 points)

f[x, Yy, z] = xy Codz].
In which directionshouldyou leavethe point{2, 1, O} to getthegreatest
possibleinitial increaseof f[X, vy, z]?
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10) Does _ _ (6 points)
fix, yl = ey

havea maximizeror minimizer?

How do you know?

11) Whenyou aretrying to find the highestcrestor thedeepestip onthe
plot of asurfacez = f[x, y], why do you becomanterestedn solving
gradf{x, y] = {0, 0} for x andy? (6
points)

12) Explainwhy if X andY aretwo perpendiculaunit vectors,js X x Y
alsoaunit vector. (6 points)

If X andY arenotperpedicularis this still true?
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13) How is thetotal differentialrelatedto this:
(6 points)
VEIX, ylidx, dy) = {250, TN} (ax, dyy?

14) Hereis (6 points)
6f[xy _f(lO)[X y]

for
f[X, y] — eSin[xy— x]:

Cear[f, X, yI;
f [X_, y_] - ESin[xy—x];
DIf [x, y1, Xx]

—ESINXXY] (1 _y) Cos [X -XVY]
And hereis
6f[2(.93;(8.4] _ f(l,o) [2.3’ 8.4]
for thesamefunction:
I DIf[x, y], X1 /. {x>2.3, y->8.4}
-0.72017

Whatdoesthis calculationtell you aboutwhathappendgo f[x, y] when
you holdy at8.4, butmakex justateensy—weenslit biggerthan2.3?



