SECOND CHANCE CLUB: E1
12.)

Problems Ffrom T8 :

43) vecror of lengrh Uin e direction oF u=¢-L=1d

=q4"i

Wl = = =X = =-|—-_|-I
lul= Ve = V2xe v T =u X = A

<—7fﬁ ] '1“_')-)

Y5) vector of lengkh 2 in tne direcrion opposive +o v= -
“(\1"\)

Ivl=VIxTelx® = faxz =X < =9 x=%2_13
k%

(47 ,-12)>

12.2

33) Find vector paramerrization of tne \ine +not passes througn PCL2,-8), Lt
o direction vecror v=42,1i3)

NOEFETI TR TE L TET )

US) whith oF the Following is a paramerrizakion oe vne line taroush P= (4 q,9)
perpendicular to the X2-plane
(0) r(¥)=4u,q,8) + £{1,0:1) (b) F(¥)=(u,a,8) + +40,0,1)
(c) (" =4u,q,8) + +¢0,1,0) (d) (1 =¢u,q,8) + +{1,1,0)

12.3

5q) Find the projection of u along v for u=lasoicy, V=i

o . . \b(ljo'°>
(&Jb;C)°<|,OIO>= o \ﬁ:&\

\
|

6l) Compu\'e the Component of w along v for W2{3;2,1>,v=<1,0/1)

<3|21l)- (L0 1)= 3¢+ L0+ Q) = Y m:ﬁ \_;‘.;\‘1 =%‘ . 273



2.4
thos i€ v and w Lie in the yz-plane, then VW % o muwiple of

= ((0d)- (be) )i - ((0)d) - () (0)) ) + (€OIEY~ AN k

29) show
VS (0 a6y VAW \i Jk\
Oab
W <O,Cld> ocd =(Gd-b(-)" -O:“tok = (Qﬁ'bb)i
US) Use Cross products +o find +ne ovrea 0€ +ne triangle In the xy-plane dedhed
A= |POXPR)
e 8

by (12)s (3,u), (-22)
12 Q R
{31, 1-2) = (21)2) -3 0

\= 2(0) - (2)(-3)
S 0+6=6 6 -
S 3 =3

Pa

PR= {-2-1,2-2) = (3,0

n

lz.s

F‘ind an eunin\'\ €or the P\Qne fh\"ou-%h e PO"\" (L,0,2) ot contains e \\.ne

FE)= (UL +4CL=1,0> - SimPiEy 0S Mmuch o You con!
t{x-1) +1(y-0) +1(2-2) =0

r({'):(‘f'},l—f,\)
r=<1s V) X-1+4+2-270
X+rYyr2=3

Find an equation for #he plane through e POINE (U,-1,0) Hnat contains e Wine

r(e)= €012 +4€1 3,05 - SimPlEy 0S Mmuch as you can!
0(x-uy) +i(y+1) *2(2-0) =0
Yyel +22 =0

rCE)= (4, 1r3, 2 )
Y2z = -\

r=<£0,1,12)

Xry+r2=ll ) )= 10Y « 440,24

39) Find #ne intergection of the Line Oand plane
1Pl bUES 1Y A6FT M 6Y2(2 22 w(2)= (1,5, 8)

r(r) =V, vk, UEd
2710, v ) =+{-6,9:36)

L oredy=(-2,3,m)

U1) Find the intersection oF the Line and plane
36rs12 r=d

r(x)={-6+ 97,36+ )



13.1

19) (9= <Sint, 0, Urcost) traces a circle . Dererming the vodiug, centev, ond plane

rCt)=¢0,0,4 ) ¢ I{Sint , 0,COSt) rodiuss= |
center= (0,0,u)
plane = xz-plane

31) Use Sine and cosine to parametrize the intersection of tne surfaces

x*+yt=| Gnd z= Yx?
yxt '°° r(t) = {CaS¥, sint, ucos+*)
X =

3in2@ + 0320 =|
Ycos?0

13.2

Problem from o previgus Final -
Find the velociry and position vectors of a porkicle whose occelerarion

IS a=ir), ond time =0, e velocity is i-) and position is K

V(+)=g a = f(t.l,o> {+,+,0) +c (D= Svc+)= g<h|.+-\,°> = ey, -4 ,0)0C

v(0)= ¢1,4,0% =¢0,0,0>+ C r(0)=¢0,0,12=<0,0,05 +(
C= (\,'\,O) Cc= <°;°I\>
V() = (4011 * (k-1 reRY= (Fre)it (F-4))+ ®

Similar mode-up proolem:
Find the velociry and positon vectors of a parkcle whose occelerarion

iS a(t):1htK, and time =0, the velocity is J-% and position IS i+ 2)

3
v = facey = [¢ar, 0,15 =§2,0,4d4c rOHds fuen = farrrs0ueed = Cgrriosgoed e
r¢o)={1,2,0) =¢\,0,=\>+C

€=<0, 2,1 5

V(0)= €1,0,-1) =¢0,0,0>+C

¢= <\,0,-1)

= 3 . . 2 _
VCH) T (R0 + (- DK T E ()i 2) ¢ (4 t+1) K



Problerns from TR:

35) %(rxr’) where )= (4 42,ed

rieey: (e, etd

exel [ v )k
e

a -
ar er(rr-at) et (r-1) , 42 L 2y et

= (et(+r-21) - e*(3r-1) , ¥ (4= +er (1), 2+

= (#ht-utetsaet e, 1t Y o ger(ri-2), ~reti2t )

39) S: (842 -, 643 v+ )¢

gys.42|3 2 gy 6, 4t |3
3* 2 \_| Ky 2 ¢ 3 ") -q+ +% \-l
U32-2I+16 43 Lau L
6 -

13.3

(t2e*) - 24(e")i -
(*e*) - 1e"))j
(rCas) - v2¢1) ) &

=) et (), 42 S

% (504)

= 486+\8-6- 12

4 = Ty

Suppose tha+ the posirion of & certaln partide is qwen by

vCH)= ¢ercaost, SNt etd , 0L 14T

) FiNG the velocity of #ne porticle as & funcriom of fhe ree

V()= rICE)

{e*cost - e*sint, e*sing + ercost, €D

{e*ccost-sint), er(siny +cost) ,e+d

b) Find e lengrn of Hhe arc traversed by the moving particle Cor Ogtepy

S: RCIE

r'(t)= (evccost-sint), er(gint +cost) ,e+d

(LG J (e"(cos*-s‘\m))‘r(e*(e'\m- +cost))2s(er)?

= ] e2*(cog?t -1sintosHSin3+) + @2 (Qin4 +isinvcost+ cos24) + e*

=denirrr1) =d e

w
S.ﬁe*d*‘ Ee,*\: : Re"-/R =

< ﬁ e:u-

netn



guPPOSe o+ the POC(\'\‘on of G certain fa.rHclc s qwen bﬂ

= ¢k, ur, 3>, 0£tL1

G) FiNG the velocity of +he particie as afuncriom of the nwie +

V(= r'(v) = {4r,4,0)

b) Find the lengrn of Hhe arc traversed by ine moving particle fov 0< <1

2
jo I = Ut 40 et flerr r16 ro = 16+ < ufv=+i

Y(AT 4 (2+8))
= y43* 21n (2r78)

S‘: YlFer dt = H(%_-\-Sf’-ﬂ . -g\n(w-h'rl))\l z
([}

14) Find +he speed ot Hhe given value o€ + : tCt) = <ed, 1,3 D) 423

V() =e/(1)= Cet3, 0,-34-2> S v(3)=¢e,0i-Y3d = <,0,7Y3)
16) Find tne speed ot the given value o€ + @ ret) = <COShr, sinht +>, +<0

V(r)= r'(+) = {~hsinht, heoshtr, 1D 5 v(©)=0,h ,1)

13. 4

Find the curvature Of tne curve T(F)= (i t2, %*“ at the poink CLLEY

K(t)= 1PHB) X o)) 2 4= %*1_ % S ¥z
Irepn 3
') arty)
) = 2 2 : . . .
s (L, L) 242D i) Kl = (§¥2-url)) -(4r-0)) + (2-0)w
rUH<0,2,utd bk

= {4t -ut, 1)
(e'tH)l :m °o 1 e’ ¢r)xe(e)\ = W=
KCHys 2AUERAURL 5 ke 6 . 6,
(T Tryrrrars)? @Bp° 1

2
q

pat |



Find fre curvature 0f the Curve r(+)=C2U4,3r, 4\ or += 0

K(H)= LB X i) ) x P

Ireo s o 3 ;’; = (6-0)i - (1643-4g+3)) * (0-T2F) K
riee)= (843, 3,24 ) W o a9 | = (6, 3043, 9242
e )= <aurt, 0,25 Py x e (ol = {36 *+ 10aUts + SisYHY

[r'ce)| = deurrqryse

K(r) =1 36 + 102446 + S8y Y

®( = =
(r‘G"lf‘PerﬂJ)s Q3 719 143

[7) Find the curvature of the plone curve ar e point indicored ; Y=+ +=2

- Iy )l
K(t) = &5— 3 k(1) = ue = us = us X 0.001S

(1ey')2) 32 (L+(32)2) % (1 +32768) 372764
g'(ﬂ: uEd D4 =13
yr(r) = 1242 3 y"(2)= ug

19) Find e curvarure 06 rCH) ={28iNY,;CO33%, ¢+ av k:‘—;- oand \-=T%

k()= 10D X eyl lercey x ¥HCDI
Irieen | ) K |2 (o+acosardi-(o+6sintsinar))+ (0+acos3Hk
2ost “IWNIY 1| . Cacomar, - gsinestons s acos 34D

(Y= ¢acost ,-3sin3r, 1S

PICH = (-2sing ) ~acosds, 03 | “IOF TIOSE O[T [gicosas v sesintisin®ar icos sy

eyt -
IP'(H)1=  ucost+ +agin™3t +1 W)= J81cos3t + 3682 tSin 23 r Q1 cOs23F > ®(I5)= -S4

: 3 .
(fucos*rragin™3t 1 ) K(Z3)e 02

13.5

33) Find the coefeicients ot and gy O3 & Fundrion of +
V() : ) =<1, -Sint, COST) V(r) x Glr)

] K| = (sintrecosi)i - (-sint -0)) +(-cosk +0Y

| osiny O ¢, gint, - cost)

R i I ryrorrerrerra iy g

; rer) =<k, cosy,sint )

0+) = r!() =<0, ~COSE , ~Sint)

¢\ i-sink,cost) e 0,-cost,—sint)
T=

JI2ssin2+ + costt

Gy Q+Sintcosy -sintrcost o ap=_J3 .@
1 T




358) FiNd fne coefricierts ot and gy OS & Ffuncrion OFf + ; rer)=<e? v, ety re0

V(== Cae™, 1, —e+) Virxoen .
a) =r()= Cuer, 0,e7*) |u bk |z (e*-0)i -C2eMet +yewe™)) *
-p =¥
Q1e%, 1, -~ Y e (ue, 0.8 le t -e (0-yex*)w = (e*,-gerret,-uer*d

Q=

{uew 42y ue e-r | e eagemetetiest 2453
I" - -+ (o YV E3
o,-_% ro0-e 00 ® L =
g v1a e

4.1

15) Skesch e groph and drauw several vertical and horzonvral traces: fIx:41= sin(x-Yy)

29) Draw o conteur map 0f FCxiY) = x2-y

aY
sy
7 t 1 ¥ t => X
3 2 [ N
4.2
Computre tne limit lim e *sincmzsa) or prove ir does nor exsf

(R 423 (1,0

lim e-xssin(n'z/a) = e,"gin(u'/,_)z e'(l) =

\
(X123 Cy150) e



Compute tne limit lim x22+Uy+3 or prove {+ does nor exiuft
(X144 2D (i)

m XZ‘*'—I%"’% = 3
(X132, u1)

\ -2
29) Evaluare the Umir or determing tnaxr iy does ror exisy : 'mn _?7;—_.7
CX3) D (412)
5 -2 o
‘' g = O
CX13) D (412)

33) Evaluafe the Umir or dererming nar iF does ror exisy @ lin e*d n (x-g)
G L-3)

UM X3 nix-q) = e"3in(r3) = &% In(u)
a3 1i-3)

4.3

Problemns from T8:

37) compure the Frsr-order portial derivarives : Ws xyt 23

W _ 2,3 W
ax = Y2t Sg=axgz? AL = gz

LH) CON\PU\'Q the 3‘\[8'\ PQ“HQ\ d.eri\[qq-'\vesg ECx1y) = 3,{4%,. qxgga_-'x%s L ExCL2)

fx= 6Xt5+ l1x1g51-7g55 xCL2):s 6C1YCL) ’l'l(l)’(l)"-'la)s = 12+4%-124 oigy

Q.4

Find an equoaton OFf #Hne tangent plane to e surfoce 22 €34 oy pne point
(3:21) . Simplify OS Mugn OS You can-
Fx= 22%348 2 x(3,2)= 2e°=2 Z-1 = 2(x-3) -3(4-2)

- Z = ax-3y -
Fyz-3e2x-3Y > Fy(3,2)=-3e%=-3 Z=22X-6-33+6-\

Find an equation OF #ne fangent plane to e surfoace z= xy?-y ar the point
(LY 2) . Simplify OGS Mucn oS You can.

fxz 4! — E&xuuy=16 2-2= 16(x-1) =40(Y-U) 2= 16 x-U0Y *\U&

fy= axy-3y* = fy C1u)= g-yg=-yp - '6x-16-UCY ¥ 6o+ 2= 8x-209+73



29) Suppose ot tne plane tONgeN o 2z £UX,4) ar (-2,3,4) NhaS equarion
Ux +ay+2=2. EStimore £(-2.1,3.1)

% 2: _ux-29+2 z-4 = U (x+2)=2(4-3)
2 Y2042 ) =2 (3.4-3) +Y €C-2.1,3-V1 % 4.2
fx=-y fx=—y
» 39 22 -Y4(-0.1)-2C0.D*+ Yy = 0-Y4-0-2 4= U.2
Fg: -2 fy=s-1

31) A boy has weight W=3y kg and helgnht HZ1-3m . Use Hhe linear appProximarion
o estimate e choange in T i (W, H) cnanaes 0 (36,1.32)

I=W T - L oL = -1
2 H
H 3w~ H* 3 H3 AW=36-34=2 AW=1.32-1.3=0.02
oL

= 1.
oH | (3%,132) 3z 0 an

DI = 0.5%17(2)-30.4512(0-02)
= 0-Se4376
oL

aa . T2036)
aW |(3c,132) ° 323 - —30.9512

4.s

Lot f(xiy,2) = -x*sy2 422~
Q) Computre W 3 VF = (-ax, 24 , 22)
®) Find 0 normal to the leve| Suréace £(xi4i2) =0 ar the POIMF (u1il) and give an
equation for the ﬂmaem- plane +0 ¥hot surface ar rhor point
normal: TECL L, 1) = ¢-2,2,2) 1(2- D=2 (x=1) +2(4-1) 12 =-ax v2y +2
92-2 = -2x+1 +2y-2 2= oxrarl
C) Compure the direchonal derivative of F(Xi4,2) ar +he point CLiti) in the divecrion <L2:2)
V€= ¢-ax,24:22D> D VECQL1) = (2,22
lul = jlf\q ry 249=3

s <J§‘%:%>

VECLIL) s

n
~
wh
wiv
wiP
v
[J
~
|
r
P
I
v



Lot f(xiy,2) = 2X+ 3yd+ 2y
Q) Compure W » VF = (92,94 ,4)
) Find 0 normal to the leue| SUréace £(xigi2) =0 ar the POIMY (1111) and give an
equ.qﬁon for the "Cu\ﬁeni' plane 0 Hhotr Surface atr that poim
normMal: TECL L) = (2,451 ) 1(Z-0= 2(x=0) +34) 5 grva-i0
2-1 = 21x-1 +91-9
C) Computre the direthional derivative of F(xiy,2) ar +he point Clitily in the divection £1,3.2)
9€=¢2,944 > D VEC(LLI) = (2,91 )

ul = m’m VECLL) su = ( |¢.|J%(«|r|l_ﬁq>.<1'ﬂ" ’

:' + 2.2 3 - 3dm
BECRE TR R

: <":—ﬁ‘ﬂliii4%'q>

29) Caiculate rne directonal derivative in the direction o€ v or the given poiny
G(xs4,2)= xe-%2 | y= {LL,1> , P=(1,2,0)

VYT CeTHT, xeut xenHt) 3 vqu100 T (et 00 = (1, 1)
MERITIETRE L. p
cu = - --\- H -
s (&, x 9 TTRaTw W=\
‘ﬂ 1 .{—3

31) Find the directional derivative of €(xi4)= x>+ Uy ar the point P= (3,2) in
#ne direction pointing +o tne origin

06 (axs 84D > V€3 )=(6,16> VE-WU= (6,l6>'(%3.ﬁ>

wi= Jargq = {13 =¢3 2 S8 L 31 g -5
Y 3 wim & W la'T: - _-W‘?s'

u.6

Find g—f_ and 2 ¢ Punctions 0f rand S if Fx@)=x3e2xg vy’ ana he

9s .
variables are relared by X=F-S and Y=rrs. You do nor need 10 gimpliey!
M\ 42 (3
ar) 3\5(3% ) 3\3 as)

= (3x2rag) (1) + (ax+342)(1) (3xu1c5)(—\) + (ax+397) (D

= IxPraxt 3gtely = - A I -2y
= 3(r-s)*+2(r-s) + 3(res)? T2 (r+s) ® =3(rS)*r2(r8) r3(res)?-2(res)



Find %zx ond %"— ic sin(xr2y+32)= Sxyz+i
Y -1=0
O gin(xray*32) -5x42-|

(cos(xr2gr3z))(1¥0r %g—}‘)- (Syz + 33—7:15“‘5) =0

32 - BYz-cos(Xrayr )
Costxray*32) + 332 (coscxray*3z)) - 52 -2 6x40 X 0s(xr14r32)- 5xY

5 (cos(x ray r32) ~5xy) = - cos(Xxraytr3Iz)+HY2

cos(r+v29+32)) (0+2+32 )~ (5xz + &2 5%x4 ) =0

(cos(reas X an_\> ( o3 $) 3z _ Sxz- COSCxr2yr3z)

1coS(x+ayr32) + %-gl% cos (Xr1y*32) -5x2 —37;5,(\5:0 3\5 3cos(xrayr3iz) -5xYy
3y

% (3cosCxr2yr32)-5xy) = 5x2 - 2coS (x+ 24 *32)

Find g—f_ and gi os functions 0f r and S, i€ Fxiy)= COSRY)IT X' ona +he
S

vo.riqb(es are relared by X=r+¢s ond t.scrzg-gs

ar a-x al‘) ) — ( +5 )

Y\ 3
. (-smcxg)*zx)cn * (-sin(xy))(ar) = (-Sin(xg) £ 2X)(1) + (-Sinx4)) (2)
2 - SIN((rs)(r2+25)) — 1P SIN((res)(r2+2s)) 2 - SIN((res)(ravas)) - 1SIN((res)(ra+as))

22 az - s
Find 55 and €% ie cos (x*y+2)-x4yz2=5

39
3 €os (xryr2)-xy2-5=0

(-sinCxegr2d)) (1vor 32y (yz+ R xy)=0

3z - uz +Sin(xrYrz)
- .32 F) - S =
SIN(Xx ry+2) ﬁgm(x,q‘-z)_%z -%xg =0 Sin(xtyrz) —xy
“Sin(xtyr2) -xy) = Yz + SINCXryr2)
( S\ﬂ(x*\s"Z))(Oerz )-(xz-.- Lxs) 0
g__ - X2 +s'\n(x*\5*"=)
-Sm(x‘-\pz) - \ss"\(x*gez) xz-afs 94=0 24y -Siﬂ(x*%*z)‘xj

%%5 (-SiIN(RrYr2)-x4) = x2.+ sin(x+4+2)



15) suppose warz is defined implicity as o funcrion Of x and W by the equation
F Xy 2)=z X2P+ gtz exy=i =0

a) Colcloye Fx s ¥y, F2

Px= zlg % F\sz 1\52 X [ 'LXZ‘*%"

b) calcutlare 2= and 22
ax ?

B Fx | ztey

X~ Fz

- — -
Ix2ry? 9 2z

2%, oF the points (3211) and (3,2:1), where 2 is dekined ImpUciny
by the equarion 2uv21x?-y-3:0

26) catculare % and 22

2 . & axed Ql =-6 .-3 2 =L _ @
3X 2 l,‘z}q-]x'lz ax (351'\) A2 " ax \ (351"‘) 22 n
L 32 Y > S

3y Tz uuivmz 2yl (321" e

22 9y -y 22

14.7

Find e local Mmoximum and minimum POINts, Hee local maxiraum and mininum
vaiues , and saddle points of He eunction fOuy)= Ux2ryt +2x2Y -\

Soaddle Points :
fx= ex ""-Ix.% —> £xx= sryy (-‘x:gxg-qx\sso F\s=1\5~1¥"'=0
Fxyg=Ux

2 ,-2)

x (8 ruy)=0 2C(¥y+%x2)=0 ¥3,-2)

fy= 2y*Ix? — fyyz 2 x=0 Y=-2 Ys-x* Locol min or
©0) (D) () -

€xx @-\-ﬁ..'l)= 2 _
Fag @, -a): Ut D (2)(2) - (WA = u-azman BB R L oo (gyay-0r

-y = x93 MBI= =
fyy &41,72) = 2 Fyy (06,0022 6

Find he ©CAI Moximum ONd Minimuns point(s) , fre local moxinmum ond

minimum  values, and saddie point(s) of +he FuncHon FOXIWIz6y2-2y3*3x2rbxy
fx= 6xt6y — Fxx=6

fxcox+6y4=0 ey 114 -6y*rbx =0
fyz 1y -64Lt6 ?%:6\1 1y 4= Y29y X -\1X-6Xx2+6x =0
43y -6y X = fyy= \2- N ) ) il
D= 6(12)-36= 36 Y(y-2)=x 6% -6x
Fyy(0,0)= 11 Eyu(-L1)=0 5. ccoy- 36+ -3¢ g=x Y=xr2 -ex (x41)= 0
saddle POk (-1;1)

(-\, 1) (0,0) xX=0 x=-
1ocal min (0,0)



Find the 10cal Moximum ond minimum POINts, Hee local maxicaum and mininmun
values , and saddle points of the gunction fouy)= 2x2 vyt + x4 -\
fx= yx *2xy = fxx3 Yyr2y

FX‘:'IX“?-Xj:O fy=29r xt=0
fy= 24+ x* Fxy=2x 1x(1r y)= 0 2y +rXx*+=0
fyg= 2 x=0 Yz -1 x=0 |y=-2
W=0 1l x=2
fxx (0,-2) = o €xx (0,0)=y
fxy0,-2)= 0

exx( 1 ,~2)= 0

£x4y €010)= 0 €xy(C1,-2)=8

D=(0)(2)-(0 )z+2 =8(CH-0=+W

ocal Mmin : CG, 6 )
saddle point: (2:-2)
oCL)—=(eY = -w

Find he ©CAI Moximum ONnd Minimuns poink(s) , fhe local moxinaum ond

minimum  values, and saddie point(s) of #he Funcrion FlXiy)z x2 +Y? ¥ Xy
€x = AX*Y S exx=1

Ex=1xX¥Y4=0

€4=24rx =0 €xx(0,0)=2 ©=2C0) - (o)t =12
fxy> 1 -yx- 32(5 =0 Xe O €x4 (0,010 mininnum
fys 24rx = Eyyz1 —x+dyzo 40 Eyye0i0T0  OF (0,0
-3x=0

31) perermine #ne q0oal extreme values OF the funchion On the Qiven ger wirhour
usir\ti Calculus: £0R,y) =z (x2ry2+1)-', Oex €3, 044<5
0<x2¢
x*< 9 o xXi$e3U 3 1gx2 4yt 41235
0<cyrcag

L
3

33) Snow thatr E(xiy)=xy does NG+ hove o Qlobal minimum o a alebal mox imur,
on tne domain DR i(x‘g): Q‘X‘\'o‘%4\3

Cx: \5 Lng eK*g\j o X ~ 0'\“5 (<% 3&“\3
c‘&: y =0 Fegz| = C050) = | D= (0)(0)= 1" = —-%
Fuy=x °

poiny avr €C0,0)



