15.02 Practice Finnl I bos

Froblem 1. Given the points #:(1,1,-1),Q: [1,2,0), R : (=2,2,2), find
a]l PQ « PR b) & plane az + by + ¢z = d through P, A.
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Problemn 2. Let A= [ 2 c 1], == , o=Jol, A"t={|- - |-
1 -1 2 ] coH -

a) For what value(s) of the constant ¢ will Ax = 0 have & non-zere solution?
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b} Take c = 2, and tell whal entry the inverse matrix has in the position marked x.

Prablem 3, The roll of Scotch tape shown has outer radius a and is ficed in position (i,
dees not turn). Its ead P ir ariginally at the peint A; the tape is then pulled fom the coll
5o the fres portion makes s 45-degree angle with the borizootal.

Write parameisic equations © = x[8), v = wi&] for the curve O traced gut by the point P
as it moves. [Use vector methads; # s the angle shown),

Skerch the curve o the second picture, showiog s bebavior at itz endpoints.

Problem 4. The position vector of & point P o =< 3cost, Seind, doosd .

) Show it 2peed ks consiant,

b} AL what point A : {e,b.c] does P pass through the pi-plane?
Problem 5. Let w = iy = 137, and P =(2,1).
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3) Find the directional derivatve ﬁ &% Pio the direction of A =31 + 4.

b) If you start al F and go a distanee 01 in the dicection of A, by approximately how
much will w change? (Give a decimal with one signileant diglt.)
Froblem §. a} Find the tangent plans at {1,1,1) to the surlace 27 4 2y + 227 = §; give
the equation in the form az + by + ¢z = d and simplily the coefficients.

by What dikedral angle does the tangent plane make with the zy-plane? (Hint: consider

the nermal vectors of the owo planes.)

Problem 7. Find the poict oo the plans 2z + ¢ — 2 = 6 which is closest 1o the origin. by
usipg Lagrange multipliers. (MMinimire the square of the distance. Crody 10 points if you ose
some ather methad.}
Problem 8, Let w = fiz,p,r) with the constraler gl 2] = 3.

At the point F: (0.0,0), we have ¥f =< 1,1,2 > and Tp =< 2, -1, -1 > . Find the

&
value at P of the two quantities [show work]: al (EEJ b} (%@)
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Problem 9. Evaluate by changing the order of integration Jf' f e ¥ dydz .
3 Jal



Problem 10, A4 plans region & is bounded by [our semiciccles of radius 1, having «ods at
{1,1].01, =13,{=1,1),{—1, =1} and centerpoints at (2,00, {~2,9], (0, 2], (0, =2}

Sel up an iterated integral in polar coordinates for the momect of inertia of /i about the
origio; take the depsity § = 1. Supply integrans and Lemite, bul do ot zvafuate Lhe integral.
Use symmelry to simplify the limits of integratiep.

Problem 11. a) In the =y-plane, let F = Fi -+ Q. Give o Lerms of P and Q the loe

integral representing the Buc of F across o simple closed curve O, with puiward-poieting
normmal,

) Let F = axi +byj. How should the constacts o and b be related if the fux of F over
any simple closed curve O 15 equal to the area inside 7

Prohlem 12, A solid hemisphere of adiue 1 has its lower Hat base on the zy-plane and
center a1 the origin. Jts density functicn is & = 2. Fiad the farce of gravitational atbraction
il exeris om 2 unit poiot mass at the origin.

Problem 13, Evaluats Jlrl',_y = z}dz + [y = z)d= over the line segment € from P: (11,1}
c
pe OF: (34,8

Problem 14. a)Lel F = ay? i +2y{z+2)] (bt = 28 k. For what values of the constants
& and & will F be conservative? Show work,

b Using these values, fod 2 function fiz. v 2) such that F = 7.

a
£] Using Lkese values, give the equation ol 2 purfaee 5 baving the propecty: Jlr Fode =0
£
for anv two points & aad O on the surface 3.

Problem 15. Let § be the closed surface whese bottom face O is the unil disc in the
ry-plane and whese upper sutface is Lhe parapolaid z = 1 =z — %, z = 0. Fied the Hux
af F=zi+gpj+a2k across [F by usiag the divesgence theocem,

Froblem 16. Using the data of the precedicg problem, caloulate the fux of F across o
ditestly, by selting up the surface integral for the Bux and pvaluating the resulting double
integral in the zy-plane,

Froblem 17, An zz-cylinder in 3-space is a surlace given by aa equatico flz.zhe=linz
and 1 alone: its section by any plane y = ¢ perpendicular to the p-axis i3 always the sarme
zresurve, [See picture.)

Show that UF =z*i +y° ) + 32k, thea f F-de = O [or any simple cloged eurve © Jying
s
oo an 2 2-cylinder, [Use Stekes' theorem. ]

Froblem 138 Jlre"]u!z i4 mot clemestary but [ = Jlr e~* dr can still be evaluated.
o

[e] (-]
s .
2] Evaluate the itetated inlegral JI( JIr e~ e ¥ dydr | o Lerces of [
v S0

b) Then evaluate the integral in {a} by switching la polar coordinates. Comparing the
bwa evaluations, what value do you get for 17



