FIMNAL REVIEW PROBLEMNMS
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(17 Caleulate the integral

(2% Prove that the area of a region G with boundary © s i-_f — etz + xedy

(3} Venly Green's Theoremn For the disk 13 wath center (00) and radios R, For

ench of the following functions, F = Pi 4+ Q7 where P and @ are defined
as [ollows:

a. Pz, gl J.'g,l!: .y —yJ.'?

h. F'I:_T_E::I x4 g, 'I—j'l': gl =g
c. Pir,gi= Qe y) =1y
o Plz,p)= 2y, Qe yl ==

(13 On the uwnit disk 1), why dees Green's theorem fail for F ?L."‘ -

- .ﬁlt } J'=-ﬁ=-'l'

(3} 1= the vector field Fiz, g —y.? } :j a gradient vector feld? 17 so determine
i anne*-uliu| fuention lor it.

({1 Determine a potential function for the gradient vector feld, Flz, g) = 3 4
i

B

(71 Determine a potential function for the gradient vector field, Flx, v) = 3 4
x3.

[H} FEwvaluate the line inL-r-[.: ral _Ir':., iz'yzd': } .z'?nf.l_r b yrf.: where 15 an arented

:iirn[:-h.* Cure -:'nrlnr'-:'ling [J . |: J} Lo [ L, E: 1}
(9% Suppose 1 and oz are bwo paths with the same endpoints and F s a vector
feld. Show that _Il-'_I Fede _||;_‘ Fde is expaivalent io _I|-r Fde =0, where
o 15 the closed curved ohtaimed] by brst moving along & and the moving
along g m bhe opposite direction,
(10% Let ¢ be a smooth path,
a. Supposse F s perpendicular to 28] at the point e0f) For all £ Show
tht ..r, F.ode=10
b, IF F is parallel to e (£), show that [ F - de = [ ||F|| - da.
(11} Suppose that f: B — B is & and that ¢ |a, b — R is a piecewis: O
path. What important fact do you know about [ 7 f - ds?
(127 What is the difference bstwesn a line imtegral and a path inbegral? What
are some ways to interpert each quantity?
(13) Evaluate the path integral | 7 - ds where fizrp, z) ev® and ¢t —
i(1,2,6%, 8 € |0.1).
(14) Let flr,wl 2r — g, and consider the path A Mol ==
L. Compute the integral of § along this path and interpret the answer
gecanebrical Ly,
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FINAL AEVIEW PRHOELEMS

What 15 a miee changes in coordinate branslormation, that takes the amt

!-]i:-:k. in r.|-::-|'.:|r coordates, bo the allipse :—: I :_'—: l. Hoow dees this change
in coordinates affect the area?

Let 2 ke the region 0 <y < xoand 0 < » < 1. Evaluate | [, (x4 yldedy
by making the change of variables r =w v, yp = a — o,

Prove that [ [ fx)glgdedy = ([ Flx)de) ([ fiz)dy).
Give the defimtion of an integral curve (flow ine] for the vector field F.

Tind the integral curve o] in the vector Geld Flr, p) = i — 27 that passes
through the poant (2,00,

Tind the potential lunction for the gradient vector held Fie g yn? } .1'_?.

Let oft] = [§ —&ind, | — cost]. Find the velaeity, the speed, and the length
af cae arch,

Suppose that the aceeleration of ot 15 always perpendicular to the velooiby,
What can you say about the magnitude of the velooiy T

Cive a geometnc interpretabion of divergences When s 7 - F < 07
Cive a geometbnc interpretabion of carl.

Caleulate divergence and curl of Flr, v, 23 = =91 + (x + g7 + =k

Caleulate the work done on a particles traversing the path e = (¢ 65, 0%

in the vector feld Flr, g, 2) = 27 + g3 ke,

Let §: B — B be (z,p) — (877, 2 Lot oft) be a path with
el = (0,0 and 0] = (1, 1% What is the tangent vector bo the image of
cld) under [ oal & =07

Find the squation For the plane tangent to the surface = flx. wl
(eosy|(#inr) at the point, (5.0,1].
Compute the dirscticnal derivative of fir, g = 2% ab the pont [xo, go)

(e, e] 1n the direction of a vector parallel bo f = 5 125

TFind the tangent planes to the surface ryz = 1 at the pont, (1, 1, 1.

Tind the unit noemal to the sorface rrn:[J.'y} e — Qatk (], |:|:I.

Given a location (r,y, z), the temperature meter onoa windsorfer's sal

- —gp -2

calculates the temperature bo he T, . x) £ [whe*rl:: X, ¥

and = are measured in ki||:|rnl::li::r:i}. Hur:-p-::ﬁ-n the windsurfer starts ab the
locations (1,0, 1].
a. Inwhat direction should the windsurfer procesd so the the temperature
dacreass= the temperature most rapidly?

h. If the windsurfer travels " kilometers per second, how fast will the
temperature decrease iF he proceeds in the direction from part a7

c. Unfortunately, the metal of the sal will crack if cooled at o rate grater
thzn 1,-"'1_4? Hcgrn::: per second. Describe the setb of pnﬁﬁilhl‘! clirecticns
in which he iy prn-:'-eﬂ::r] £} hring the temperature down at no more
than that rate,



FINAL AEVIEW PRHOELEMS 3

(33 Let Fand g be functions from B — R, Suppess §is differentiable and
7 fix) = gixriz. Show that spheres centered at the crigin are conbarned i
the level sot= for £

(340 Find all second partials for Sz, g0 = In(x — gl
(353) Show that the function alr, g) - H:yﬂ i= harmaonic.

(36 Suppose c(t) is o vector fuction such that || (8]]] 5 constant. Show that
the aceeleration vector is perpendicular to the velocity vectar [Le, [0 s
perpendicular o oY)

(A7) IF (e = &2 4+ 825 4 -1!35': what foree acts on a particle of mass momoving
along v at =17

(38 Bhow that, at a local maximim or minimum of |[r(¢]]]. the vector 2708 s
[:-r:r[:-e'-nr]in:'uhl.r Lo i),

¢39) Find the arc lenght of the curve [sind, cosd, 277 fori <¢ = 1.
(A0 What 1= o vector feld? What 15 a gradient vector field?

{41} Show that the vectar field 17 cn R? defined by Vir.g) = g2 — x3 is NOT a
gradient vector Aeld; that is thers is na ©1 function § such that Vix, 30
i w B 2N
_‘."JI'I_.T.F.I%I'{: } %J.
(42 What i= a How hine For a vector held, F7
(43) Sketch the vector Aeld Flo, g = 2y, x].

(44} Sketeh a few low lines for the vector held Fla gl = [, .TH:I.

(45) Is () = (e°E doglf], 181, F 3 0 a Aow line of the vector field Flr, g, z)
(Zr,z. —=" 17 Why ar why not?

(46 Using cur definition of the dob product and the vectar form of the law of
coe ines, prove the equaliby < o == ||a]|||v]|ossd.

(47 In what Evuclidean space does the graph of Flr) = [sinr, cesx] hive? Shetch
th = graph and describe the ==t of points i set notation. Wrike 0 =et
notation and sketch the level sets for f =0, f =7, 7= %4

(A8 What 1= an upper bound for the magnibude of < @, o =7

(A0 What i= the squation of the plane that contains the two lines T = 81, 1,1 ]
aned =01 I|.|:|:|:l | Hﬂ:!.;.'. E.I':'

a0 What 1= the distance betwesn the point (1,0, 1) and the plane o423+ 2z = 17

(510 Derive the projeciion @ of @ onto .

(532% Prove that the disk D (>, g, 20 in T2 is apen.

(33 Does “m[r.“ ":':'-':':'% axisk?

(5d) Dioes fimy, ) ooy esist? IF so, what is the limit?

(33) Tor the lunction flr,p) = — g+ 2 write the graph in seb notation, skeich
the g raph and sketch encugh level curves to convines yoursell of the graph.

(300 Desenibe the behavior of the level curves f(x, g) = ¢ as ¢ vanes for the func
ticn flr y) = ay + 1



FINAL AEVIEW PRHOELEMS

{57} What are the level gets for the fanction f(r, g, 23 = 2% + 4% + 277
(38) Prove that the set A = B — [(0,1, 0,00, (—1.0,0.00, (0,0, 0,23} is cpen.



