18.02 Practice Final I bos

Problem 1. Given the points £:(1,1,-1),Q:(1,2,0), R {=2,2,2), find
a] P x PR b} a plane az + Fy + o2 = d through P,Q, A.
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Problem 2. Lt A=[2 ¢ 1], ==y}, 0=}0], A =] - -
A -1 2y . W0 I

a) For what value(s) of the conssant ¢ will Ax = 0 have & non-2ero solution?

b} Take c =2, and eell whal entry the Inverse matrix has in the position masked .
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Problem 3, The roll of Sootch tape shown has outer radive o and i3 fixed io position (e, -
dees oot tura). its ead P iy ariginally ac the point A; the tape is then pulled from the roll ‘:g \'l,r
\ 3 A, i i
5o the free poction makes a 45-degres angle with the horizontal. i i—j‘-
N
Write parometsic equations © = x(8),y = pi§) for the curve O traced out by the point & %
25 it moves. [Use vectar methads; £ be che angle shown].
Skereh the curve on the second picture, showing 145 bebavipe at its endpoiats.
Problern 4. The position vecior of 2 paint P B¢ =< Jeost, Seinf, dcosd >.
- S . Mg,
2) Show its gpeed ko concrant, o

b} At whst poiat A : {e,b.c) does P pass through the ps-plane?

Problem 5. Lot ws iy =z, and P =1(2,1).
. . [ . i ] g . i . [ i
a) Pind the directional derivative d_.: &% P io the direction of A = 31 + 4].
b If you start al P oand go a distasee 01 in the direction of A, by approcimately how
much will w ehange? (Give a decimal with one signilieant dagit.)

Problem 6. a} Find the tangent plans at {1,1,1) te the surface =7 + 23 + 227 = §; give
the equation in the form az + by + ¢z = J and simplily the conffizients.

by What dikedeal angle does the tangent pline make with the 23-plane? (Hint: consider
the aormal vectors of bhe twa pt'a.n'-::s.}

Problem 7. Find the poict oo the plans iz + y — z = 6 which is closest 1o the origin. by
wsing Lagrange muliipliers. (hindmize 1he square of the distance. Croly 1¢ points if you use
some ather methad.}

Problem &, Let w = fz,p, 2) with the constralar oz, ¢, 2] = 3.
At the point Pz (0.0,0), we have ¥f = 1,1,2 > and Pg =< 2,~1.~1 > . Find the

value at P of the two quantities [show work): al (gé) b} (%‘j’.)
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Problem 9, Evaluate by changing the order of integration: j j e ¥ dpds .
oS3



Problem 10, A plane region & is bounded by foer sericicoes of eadius 1, having znds al
(1,101, =13, {=1,1), (-1, =1} and centerpoints at {2, 0], {=~2,2], (0, 2], (0, =2}

Sel e an iterated integral o polar coordinates for the momect of inertia of A about the
origin, take the density & = 3. Supply integrand and limits, bul do ot =oafuate Lhe integral,
Use symmelry to simplify the limits of integraticp.

FProblem 11. a) In the =y-plane, lat F = Fi -+ Qj. Give in lerms of P and @ the line
integral representing the Bux of F oacross o simple closed curve 7, wilh putward-poinbing
naroal.

o) Let F = axi 4 byj. How should the comstants a and & be related if the Sux of Fover
any simple closed curve O 5 equal to the area inside C7

Prohlem 12, A selid hemisphece of Tadivs 1 has its lower Bat baze on the zy-plane and
center &1 1he origin. Jts density funstion is & = 2. Fisd the foree of gravitational attraction
il exeris on o unit polot mass at the ofigin.
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Problem 13, Ewaluats }lf {3y = x}d= + [y = z)d= ever the line segment C from P:(1,1,1)
£

Problem 14. a) Lel F = gy’ i +2y(z +2]] =ibe? e 2Ty ke, For what values of the constants
¢ and & will F be conservative? Show work,

by Using these values, End a function flz, g &) such Lhat F o= TS

qQ
£} Using Lhese values, pive the cquation ol 2 surface 5 having the propecty: Fde=10
_ dp
for any two points & and Q on the surfzce 5.

Problem 15. Let § be the elosed surface whose bottom face B is the unil disc in the
zy-plane and whose upper sutlace s the parabolaid z =1 = z? —¢® z = 0. Find the Oux
af F=zi+p] + 2k access U by using the divesgence theores,

Prablem 16. Using the dats of the preceding prableos, calenlate the fux of F across I
direcely, by seiting up the surface integral for the Oux and evaluating the resuliing double
integral in the zy-plane,

Problem 17, An zz-cylinder in Sespace is a suclace given by an equation fiz, sh=0in =z
and : zloae: its section by any plane y = ¢ perpendicular to Lhe p-axis i3 always the same
zrecurve, [Ses picture)

Show that T F=2*1 +y° ) + 32k, lhea J{ F-dr = 0 for any simple closed cerve © dying

on ap z2-cylinder, {Use Stekes' theorem.)
7 7 a
Problem 18, Jlr-:"“' 4= i3 not clemestary but I = f ¢~ dr can still be evaluated.
@

= oo
a) Evaluste the itetated inlegral Jf [ e™V e~V dyds | in teres of 1.
p Ju

b Then evaloate the iategzal in {a} by switching la pelar coordinates. Comparing the
vwa evaluations, what value do you get for [?




LR TR -

] Peuh-0) Pr={o,L,y

L
e R, T O Ity e
T"ﬂ«‘-<—3ﬁ;3h}' -aj m = 11-25.... ‘:J}:]’;' i—{l - 2Ky )“}
Rila,zt (W), = 3¢ ~2%
o S L L P : . :
5o P — | = ¥ & By A F i S Y o M & ol | i_'l_-'
G PR o1 1| FL#3,, [i%.“} = (37-27). (3L2M7/ =
313 . “ R
it = = — l‘l] l:f'a.'v.-'-..r | A = -"F{ C'E::l = -—:'D:-]
Clay. e 2 s 2}-: - '-—;,‘T Y T I‘[ || AR R » L |
Es:?ﬁ?::-u{;r‘a EtL Le-3y+32= 4 6] xTr ez =5
- J 1 Fa
g Lax, 4y, 42y = A4 atgy)
= ]‘ e 1|"J"H-—‘- T”:—lrl -!-a‘!- a-_g]
= 1
18t | =tRe=2)=e=1) . , T
M=t & | = ( f ‘J‘“*’?”"&“fgf; Mﬁl‘*: ce:.-f;":{t,.?_[r_‘-‘k: -3
= |=-¢ ' &
N (= "-'} e w."mﬂ.f-ﬁ‘] !I—3 o R
Lol =0 c;@lf;-ir! g = b (1)
r -, i (] r . i
- M & 27 cofeder = - |—1=i Atdans s G Vit Yo g
-1 f:_j sel = [=3%a =3 L_ogﬂ,*@?.:# cleuf;}‘.wm il <5
s f—' ,!E‘,.'1| Ax = 2.5 i“-’“f‘hh'ﬁfﬂ‘ 'l]"-'l;"c' ol

v=g

Iy= A AN bR RN =

| - e L?]"{?
? -’_‘E—J’-’q-(‘:?[;i ""E—" .‘»‘}\zj\
] /:}( 0_..‘ 06+ QP st (2,1, —1)
o \‘

¥ = o,l'-?{ ""g @ alaiy,2) = Cﬁ”l = 2,1,
= ase + *_E_) : Gy ﬁa’h' o B0 L | B
g = a [51,4{3- -F ._...'1_..‘) 3

o ﬁ:: =l
['M} (fr;)ram Wi )
[ T= (Buwst, Sk, Gest)

z
<k g {{3‘5*% Seogt “"15!1":":} = @
IV = VTl 1165t 4 2500k

.:@ ) 15_]

3 4 .
H‘L"IIL'_}:F., gﬂ Sx 1 d.'.[f:‘;;'.ﬁ
L =Y
Passes Huowls Y2 plae wh@m %=0 N - jﬂjgxgﬂqamﬁ
Sowkin Lt =0 “}f ,,.E L%“U A
{0,405 B e e



L Civda o E O ﬁ' Fdf = Effd.v? A
[i .:m; e T=A4t:P

- 3
o Eﬁ”ﬁ +§|FF (rg'ﬁg_l} = 3 1'55P
i‘ lﬁ}*..:?a.:r‘.‘f,- Pria i"q‘ H—Lt‘g’
iy Tios @ T T
e o) e e s )
oo T _ & =
" SEB:. ) Sina Fiez =0 on F-\;,'l- L—%.-"‘L
r_‘-‘-' > & ¢ ] oy a = d -
;l_}_[ é“‘é“ & & [:-f; é:-—&,&x+r‘-té] s ismﬁ.cﬂ? =
’::, %I*:‘ {}J;_u.; Thua!  phawt
3 o , L= = .L_ (e
= ity = flectruty o] Folugy 2aioxr
-y . i, f{'ﬂs ‘\\ { {‘ |>£J"F-LL'L1'=- \J.".*.I;l "‘,i:it
= alpa h B A& laela
=y R S |akye=| F.ds = Gf?( +¢§“*%>d'”’}“1
W Feofffes f e ki Ll R iy
.ff_’_; - oy Sy e UG
sl D= &= € oel® " ;
1‘.'r---'..lr R S{(\;ﬁ".u.l ﬂjd'ﬂui J; j&4 f)-ra_-,rg'_g.
SR e =] ["1,-‘|L f‘{'MLLf $mti1- dfrﬁ?&@
= Goam. | Vedvswmp o - Jﬁf’“f }
dy i
= Gon i o sEog lﬁ._ J{-E‘t 1 § . ﬂ"-?a? 43S
* o &
= Eﬂ‘(‘;,‘.?_:‘.!_._ _:"T'_f‘_j}_- ‘FKE ‘ éﬂq’-}. '-E_g:
= E - *{ i
: e momal ol 4o fxR)z0 &
@ Live famy, Po00,00]) % &:{zﬂ,sf} e T 2 o o~
o 3 . = T -‘—f! L'_
sl K;H.-E’ ‘E:]#E‘L‘; -'-1-“=l+?1':* 'ﬂ I‘UIFI
(e, PR =<', 3T, RS W ﬁxﬁ . oo ; $o §$:ﬁ,:?=o
Bv‘:g.—-;r-'}i*arx- y-23dx =j2%dfﬂiqr‘|-&i{' &
(o A o KL i
= _[_—11-'1'3-{‘ = -f"},‘_-""‘]l = D t‘J f: ‘1 EL‘]‘LK
a) dr eﬁ%*ﬂ
““[ m E = f\a:{" ?-5;:4232- bJV'—é-%:) f =R
Tl“f?‘ =
Test: 2oy =2 - j‘m ~r Iy
m‘t}_’ %) = E £ rdris
I:} - D '

Hes ol =5
B) By any method, ey ) = l“‘t‘n“?‘H%, =g ] =m,
€} F-w fmfa.@ & ‘x‘.g T 422 :c‘t ] 'f",—.ir{,{; Iz@




