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MATH 2110 - Review for final exam

* This review covers the main topics on the
exam, but not necessarily all of the fine details.

* Be sure to study similar examples from past
lectures, homework, quizzes and tests.

* The exam will have 10 questions. Roughly
half the exam focuses on vector calculus.
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Lines and planes

C()= 0+ L direction ve ctor
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IWe also have the scalar plane. eguation
ax+by+cz +d=o .
Recall {ayb, <> will be normal to the plane

Tamjenf 'Planes are 7%!4hol b\/ afeﬁ'v{r\j

& normal ector at the POin{- ot ILq'\gﬁncy,
T$ rluy) descrides g surtace, then
(3R dF
fake )? ('b; X 5\\,)



math2110FinalReview.notebook December 03, 2014

”/\/ﬂ‘f‘l/\ra‘ ! qu"‘e’-(—er'.zq'e‘.oﬂ méan S
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::_> Xa\ ax )33) l>
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@(__ F(‘M{ the line F“—‘Sl}\j 'H\ramsk

-5 Y ?—) Ferpfl\d\'cm(f\v‘ '(‘0 the IfneS
(5% r(H=CEat, O

and f:(‘H:Q) 1L/‘v'{"3>.
Direction vectors arg VI:<’IQ,' D
V;:<O/ |’L/>
Direction

Vector V:ZX?ZI <C{ '—‘{’ |>
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Since {9-4,1) is perpendicular fo both
Flf\":; and <—51Lll?') s on the [ine
we want | 241 547D T, S

(M5, 4-4¢ 49>
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EX m0( H\e ’Itangev\{' Plo\v\{ to Hhe

er‘Faca £xs) = XU+ X | 4%@ -1)
JCX utax = -|+dA= S {(Q,
_F\/ = X = .

So &EFQ, '>,‘<X-2,ﬂ+|,2-3>: 0,

orn E (2)-2( %mj
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Derivatives

Recall —H\e derivative of £ x,9) n o

d(recjc(on | S [D_{?\ V—F(X y) * u}
Iv\l

wkere,
The ynaximam rate € increase of ¢

at (x4) s [VF[, in direction Vi
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E X let £(x9)=Sh(x8). Find the
J;;’afivﬁ in the direction G317 at

The PO"”f (71_)') What s the maximum
rate of inCrease at +his ;bo.'r)f?

ZECEDE Ycos(xy), X cos@ﬁ»
=l

and =D D GO
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Max Fﬂ‘te OWC llr\Crease | S jiven )?\/

DF|= [l o]z | o=l
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Chain Rule 'F(X,").E).' le ¢ X\ & all be
Lunctions of s, t.

9{\‘ D'FQ_)S_(.Q-—FQP-I—D’E’S‘%
’;Zggr dy o = o2 or

J}s: )Cx XS‘H?)’ )’5 */')Og Zs ‘

‘? - S:x X{+¥\/Yf+¥22f -
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EX F(xw)7 Y3 +xT, x= teos(s)

_of 43 o
Fid 55 79t

%SE _ (ﬁJ&X) (‘f)‘[n ( S)) T (\‘Y) €
it
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Implicit Differentiatlon

leen F(X'\'S' )=0

'H’\Q,h we. Can ask ‘FOP

2 (F)=561-0

=5 F 3F N2 _ - 25

X 92 B

December 03, 2014
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In PFGC’F'CQ IPPQFQr the ‘f'ONOWing

EX 6:ven e (+>< Wz - D\ arxu\me
Z 2(X:") near (O, 1,2) and find &2 Sy E 4t

this PO"\t

Disterentiate through the relationship
23> Plug i

X€ 5, (Y oy 3 (0,1)2)..

52
H=3+% _ 23
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Lagrange multipliers
If you want to maximize or minimize a quantity

f(x,y), where the parameters (x,y) are
constrained by some relationship g(x,y)=0, then
one solves the system of equations below.

_ %iﬁ: 33 ).Find all (X% ) solutions
ch—)\% oy | Plug (X/‘ﬁ) into ?(X,‘A)
2y

40 . Take yvmx./mih. ans wer
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EX A cirenlar section S has radwus
m\o\ angle W (m raaluqns) % S

The area 1S A= z@’\ - r)\
The Perimer is P=ar+r0. &«

Moxim;ze the ared if lﬁ:'ﬂ‘.
% F,O) :2r+r6-7l‘=o.
§(r,0)=A7 lort.

r)@a b”ss« a=0.

SO\VQ 0 20 |
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(0= A+0)
I U d T N (S INE

)f-H'Q =7 (6 o) 40, so F—D)\,

P(U\ =2\ t'\J(o first e%b{qf:o”
WMMB=LAT A6 = ABA)\= )\(9 =0

But \#0 or elsg [FAX=0, So 0= Q. P ’Mg

ih+° Consqu;n{I qr T =) r— T/q
Phx (T/q)
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Area, volume, double & triple integrals.

Tf ﬁcml {hen the area ot JJ i's
D= JJ1da.
D

I§ VCIRB, ({ hqs Vc)/b(me g’:lven Ly

vi= )Tt
Y
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EX ' Find the area bounofea( between

w=x* 4 4= Y ) i{/ <'><1
Find H\e_ l’)J(vaS‘ec‘f'/or; < = C‘\\ >x

L~ x* }(— q\—;q)?\xx Sy \ﬁ Txx
N i
Area jjjyo\x \L‘iax dx = [X ]\ﬁ
) é\ﬁ

Algebra.. =
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EX F(V\A {'}\Q Vo [ume above the region

x+fé}(

AT 0 o 0

:j Jk(l—+rl<(oso+5;n(.))o!ra\9

0 o
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LT

_j [Qr—fgr (5056+5m<9)] A0

Fo

f 1+3(Cose+sme) 46

- YT +3 [ﬂ'é\‘g@j:
v
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Change of Variables y Jacobian,

v T T
/\@/\ @ 2yl X Xv
a(u’v) YL\ Yy

T(M,V):<X(u,v)/ )’(U\,v)).
r b(X,y)\
S]C(X.‘/) dxdy '-jj%m) W} dudv

J

ng A absolute valwe -
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E)( Le’c X = M(H‘L{VL) 4=V map from

l‘u

[ o {’l\e set

B = {(X,U_s) l 2EPERY -[-4L x ‘l+y’-} |
F(Ihck H\g areéa OJ\: B lASl'nﬂ a C}\ange of

Variables

| Xu Xy

Y Yo

—
N

H‘q\," 8U\V

0 2

:Q‘F'gvl:ﬁo'
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o |BI> jfla'{KO‘B

J f Y48 dudy - JJ\A JMV 4,
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Line mtegrals

sz - J;C(rm R/ A

12

C

F=Chop = ng fr4x+04y+RJz

lL

ds = jF(r(H ™) ol ¢
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EX: Find [ddxtydy-dz i Cis the

ntersection o f the cylinder X+95=Y and
the. Plane 2= /+X+)’) oriented comter-
¢ lockwise when viewed from albove’ (4’2 lelS')
A2 X=Lcos(}]

y = Sin (+-
l;é? Z=l+xty= I+1(coS(+)+fm(H)
bR Jo= 2 ofhl-snth) o
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Jla\X‘f')’d}"d%

J[ L{;\(-{—)-f—l'/cos/ﬂfm('l-

dnz ¢
Uz s, QTr)\Om (Flt

=4 Uiy :@
U:o |
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O
)-cos(+)
Uz sin (4 F2siA(+) ]dﬁ
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Conservative vector fields

¥ Check i T F Vs Ly veritying
UxE=O (gb or F= (P&)‘)a _Q;P_O

¥ Know the Pr‘ocedwe to 'S‘md -jl
¥ Fundamental Theorem"

Eapp [Fii i
C @,,al Pj\nf 5'(’0("“6 POIV\
M on .
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EX:let F =(ye [+E25F, Y ’i.zy,f’>
,-—-/_; _ .
1s F conServaéive-? _L 'P 59, "Flno{ {he
Fofenfml'?qylchon 7(:()(’ 4). "
p=vye’ -1+ f& Q=Y+xe Qs

Bx = @X+X‘3€+3‘3\5\
P/ @ ‘HQ’Q"’BV‘F 7(0Y\S€rvaﬂ\/q.
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fi’dx f)’é /+13N><
,g )<+3x +3(y F(x,9)
Set u- Aer;\;«‘cuv; J coml,ongnf Q
Q Y+ Xe +yX 'by(e X+31)<3/1+3(y/)
_xeyxﬂvp( “4aly)
So Y= 3(8}“7 2‘3 3(‘6) Plug n dbove TO Get

(Huol =" x4

30
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EX:Given Fx92): x-u+29  {ind
fV’FO‘?) where F(+):<C0SH", SI.V\('H,‘(‘>

G OSt<™A paraneterizes C
Note o)z <1,0,0) ili(ﬁrrr)"—@/ LAY
T}MS (Funalamqnf‘\\ Theoer)

fW-J? - ]C(O’,'/lf)‘ﬁc(’)o/") - -}+¥‘/:.
C
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Green's Theorem /\7: .

. >,

X
fja\x—l-Qoly = J;ﬁ-fl.?

'*IAI (S35
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EX et C Le the boundary of ¢t he
Fegion f(x, X+y <16 ‘3>0} wth
Pog (five. orrentation. Find fY&‘X‘FX‘_')O“j )

Us ln% Gf‘eeﬂ }\eorem C

JPactady- ”Q A

——[;l\é j j% 1044 j J"San Irdedp
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= . [, d
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Sfoke N U\Qo rém
RJ\ A—%\& ”P_OS Five”
c Orlen '651 tio n

L J/
X

JFa=[[@)hds

s €
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EX: let S be the section of the
5ur-j:ac€, 2= I+‘_’3 'H\a'f [les over

& {(x, [Exe -I<5<t}
G)IVQY\ F <‘5 ‘jZ Z‘j> {-mo‘jr_ ¥k

£33 has positiv@ orientqtion wJ-H oS
Fespect fo the Upward-pointing forma| on §
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& Lme ntegral regaires Y pieces,
¢ [ 5o let” apply Stoke's

S KN N

S a( J k
PXF=1%x %y %2

3922459

:@521352,0;/)

X %

)

Reall A :ézxfzﬂ D =024, 1)1, XF\;\

1§ we choose Plxu)=(x 1, 1+4®,
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we 3ejcl |
[Fa=| f(vxﬁ)‘(ixf;)éyo(x
-l -/

N
- J f<15iq*331,o,-1>-<<'>,-aa,\> JMX

-l - :j‘J"’JYJXj.
Y
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Divergence Theorem

” 0 Js: j”vuv

w}\eré’— n Pomfs "outward "‘
EX et S be the sarface of the region

(0p2) | K eq 220] 1 ontuard,

1"_2:<X1‘5,E1>. F”‘CX fgf—% AN
Vv
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2L n Surface integral reéquires

| two pieces amd is tedious.
/63' 3 /;5 Use Diverqence Thesrem:
HF 7dS= fffax (x)+ Y{y)“Laz(Z)o\V
jjja(wwv &lVHQ“JUV

J
LI
37('-3 use Sphericq

Coordin ates
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:gé7r+afmer/7;cOs;é 92;/}\;5 dpdpdO
0

0 o

—,BMH‘/TF%-V'BL,:%?H qar

2
- [I537C

e ——

S |-
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