R. Bruner
Math 2030, Winter 2005, Final Exam
April 27, 2005

Each problem is worth 10 points unless otherwise indicated.

1.

10.

(5) Draw the diagram which shows the relatlon between (z,y) and (r,#). Write the
formulas for = and y in terms of + and 6, for dA = dz dy in terms of r and 8, and for
dV = drdydz in terms of r, § and z.

(5) Draw the diagram which shows the relation between (r, z) and (p, ¢). Write the
formulas for r and z in terms of p and ¢, for dA = drdz in terms of p and ¢, and for
dV = dzdydz in terms of p, ¢, and 6.

Decompose (1,2, 3) as the sum of a vector parallel to (2, 2, 1) and a vector perpendicular
to (2,2,1).

Find the point of 2z — y — z = 18 closest to the point (1,1, 1).

. (20) Let 7(t) = (2,3 — ).

(a) Find the velocity ¥ = 7.

(b) Find the speed at time ¢ = 1.

(c) Find the tangent line to 7 (¢) at t = 1.
(d) Find the acceleration @ = 7".

(e) Decompose @ (1) into tangential and normal components.

(f) Compute the curvature & at that point.

Find all first and second partial derivatives of sin(re).

Find the tangent plane to the surface z = 2%y + 4 at the point (z,y) = (1,2).

In which direction does f(z,y,2) = z% + y*z increase most rapidly, at the point
(z,9,2) = (1,2,3)? What is the tangent plane to the level surface of f at this point?

Compute 0z/0z and 0z/8y if e* + eV +€* = 1.
Is the function f(z,y) defined below continuous?
1-z+y

fla,y)y={ z+y-1
1 z+y=1

r+y#1



11.

12.

13.

14.
15.

16.
17.

18.

19.

(20) Let L) be the line Ly(t) = (2,0,0) + ¢(—2,1,0) and let Ly be the line Ly(s) =
(0,2,0) + 5{0,1,1) in R®. Find the minimum distance between them, and the points
on them closest to one another by:

(a) using vector methods.

(b) minimizing an appropriate function of two variables.

(Hint: If you do not get the same answer by these two methods, it is probably best to
finish the rest of the test before trying to find your error.)

Let B be the region inside the sphere p = 4 and outside the cylinder » = 1. Compute
the volume of B.

Let R be the region below y = 4 —z? in the first quadrant. Find the moment of inertia
of R about the y-axis.

Find and classify the critical points of f(z,y) = =%y + y* + 2 + .
Find the absolute maximum and minimum value of zy — = on the region above y = z°

and below y = 4.
Compute f,, 2%y dy where C is the parabola y =z%,0< z < 3.

Compute [,/ f - dF where f(z,y) = 2z — y* and C is a curve which starts at (2,1)
and ends at {1, 5).

Let C; and C: be circles of radius 1 centered at (1,0) and (—1,0) respectively. Let
C3 be the circle of radius 10 centered at the origin and let R be the region inside
Cs and outside both C; and Cy. If Q; — F, = 1in R, sz Pdz + Qdy = 8n, and
Jo, Pdz + Qdy = 107, what is f, Pdz+Qdy?

Let & be the part of the surface 2 = 2z + 5y + 7 which lies above the regt}angle
—1 <z <2,0 <y <2 Find the surface area of S and the surface integral [f, 2k -dS.

————— The End




i

@) X = eos B AA:J&d!j:rerQ
r/[ﬁ :-’l:- rsind A V':-d;cd?d?- = rdrd &z
X x
.z 4
.\ = <5 d d =
6 r/ r P ¢ rde = p dlaclq‘l
4 Ei z :lo o5 ¢ d%c"-‘!cl?- —/Dl' dPdad ¢
f e = 01 Sin ¢-d9dﬂd¢5

G.\ /’;2)35 ’(2)2:') / ] — 2+4H+3 - ]
—= (27%)—=% (272 =—(2;2-1)—
[2;?:‘)'(2)21’) "(4—"{-"[

—
(1,2, -3) = (2,2, D - (_,/ 0/2) I
—— o
U 4o (2,2,0) 4 o (2,2,0) [Jcc;':'_:i;l ‘-.;u‘t'ﬁ\
Leleady, ©

m 2y =y=2 =18 clest 4» (1,1, ) =p
e ! 7 4

— —_ .
&= (40 0) (s in 'IELP_(M P& = [Q/-I'—-D PG R
T n'-r? - e | ~/

So CQM{{P?Z = ( G, 3,3) amd clogg_s:EP_o?n]l = (10,0 +(6,-33) ;}(Z 2-5)'

, = a. v
a—— I </

fa o |
ELLQ: (':‘-0*1’[2,"“"!)/. (7 Lo =
O+ bt=lg +-3

/'/o;-_e_sLFoM'(- is (1D + (6,.:3_,_'3) = (7/. "2,. ‘7—)




G

=
- 2
5 la) = (2t,3¢ D)
v (b)) )= V2i+ ()" =27
L’/ f‘-) 2/"’:) :;?(l) -!-'t'l?fl) = (1,03 4 {:‘(2,2.) = }/}-]—2{-" 2_;\
> _(d) AT =](2, )
(Z,8) Z8 (N o ¥z
) A= (2,6) s 2.*3 (22)- lz'z)( 2) = Gy (3 = (4,4)
b gz (2,6)-(44) = (-2,2)
— . tw
g
(2,6) = (4,4) + (-2,2)
’f‘“nq.eq“'r'ﬂ{ HOI’M(
= e
(5 /) lay[ ="K g0 JZw2® 2H2IK <o K= PR N e \

U L= sin (xe?)
N

I =

Y
= cosxed) e

£y

= cop (xed) ye?

= — ginlred). £3.0? ¥ LG

-—
"

—-S:ﬂ/xé") xede’® ct)SﬁLea) e

-< f)('t?‘j) ﬂeg -+ (05(7(6'3) v;(e

e
L,
e




(M)

) E:)(zw+?z A (12) Z=942°= /A
Z

Tmfjﬁip_@w: L/ Z~-6 =4 (-0 4-5(Jy-23

Z“—‘-lxq-b":f—%J} -

(z)
N

‘gp(x,.y,.é) = X’y + Ytz
J 4
£ = (ny/ X2+ Y2 92) = (H; I3,4) A4 (1,2,3)

fe Fe _direction a‘[ﬂ rmasfmpia( ;7 Créa S-E€
[ 4

ﬁufenll fo f= constant Hbere s

lé/[-?){-l) +/3_/J’4-'2_) + 4 (2 —3’) = O

. - —
( ) ox .y 2 X z 9% 9E X—2&
9., e+ 4e = ) e 30+ e ax—-O = = ~ & {
~ /ﬂW( —

o _ Y%
g?ml(a.r‘(—q Dy - —&
¢ J
g
6,\ el rx,_j_)__c_lags__s;z ‘/, s V/&g Xty=/ Ao
I=xeg 1= (k) Y s ol
X+9 -1 Gy =1+ 4%y 2

a0__X+4 —> [ <o ;7L ’S ':1:7L corz-//‘quousj q?L

P, 7@0:4/ Jhere xky =/,




) L )= (2,00) +# (2.1 06) = (2-2¢, £ 5)
\_ . 2 S Aty
L, (5) = (020)+s(0,1, 1D = (0,245, %)

4_) e/ogml -mm‘é ant ranm’c'A‘c( 6-‘/ o _vector D-gfg-eq(/c-_/ﬁ‘—v’

o> A,n'-é hovce pa/m//e/ .,L,,

\'-sk\

("'2)’;0) )((U) ‘J,):- /"‘?' t o

Ll e .

(’ "(—Z) 2) = (1,2,-2)

1-©

Thost wif_oqest- _solve

L, (L) +u(i)+z;-2,):iz(s)j R
b2t U =0 - geztaz  —> Ty 2424 ]

—

t +2u = 2+ 5 —l € 2y = 2-2u -—\L’ tey 4t =2+ 4 -4t

’}—Zu = .SJ gt = lo

o0 raft 2en
Jl“k"“ 2-

=124

20 2
Thenn 1= =2+4+79 = 5 and -_-"'%

C.&gﬁz‘_pﬂué_,{’%L__z 2z 0) =L%>%:°W

Lo[-d)= |(o,'7 A

<\
p

I shhce a@:""

nead o {5) m""i-'":é‘e TPz (2-20% (4-5-2°+ & = Y (e (-5 + ¢
g‘ b ==t §2) =/ t—2s—12—=0
ot -
<6 St—6 = 25
995 = 2—(*‘—$w29{")_4‘2§—=—2{"-é*+~5-+-'—2+g—)_:_@

o t= 2s+2

Then __s= /08 +10-6 =[0s+Y so 4s= -4, 5=*‘:‘/{i

ond t=2(FV+2=2 "4 [:od ac in (2>,
- (&>




@D / _F-‘ o< @227 == I\:;;;i 33_
2 s 2 =I5 vaut
/\ Y E— [ = r < i
ﬁ A2 3 Va2 ~NI5
\_/o(|= / / roe de dp - 27:‘/ -’[‘1121-17 dz
Yo T T, —!&S‘, £ 7
VE— ) '
= 77 [ie 2242 - 27;[@]&-’3;%7 =l R |
Yo SV B ]
e 2 tederat 63
TRgF Y 2 el 2~ 3
(1) T = l[dnz | [edide e 4
({ TS J ¥ j X
i./ ' z\ k I REE2E o 3
; T 7 o T =
| N2
4 /3
= -J/a -xdy = 4 () -LpS) =58 g'-}
-] &Y
(=]
ﬁ:\l) Foeg)= 2yry™ 4 o i el
Tl )= XYy +9!+7 ,,—2::;;4—21:2)((7*'!)50 =
_£7,:3(1+2;1+I
If =0 —"Ebﬂ 29+(=0 =9 :/* "/2 . 'I-_.C y= -/ e, X?-l—'ﬂ’ = ==L
(0, ='A) (=1, 1) f;h-f)—-— de =
#pxiszfl | o o 3@.
L= 2% o / A 7 / deriv(zy —
/ / el () N
-{7171- 2 (= Z 2 / *L'ée!u'-'-’f?") -
— —_— D ¢ b
D 22 / L./ l7/ elax (%) -
Lt | caddle | caddte]. -
| ]
\¢ -




= Y= =-X=
\ az4 [ O ep (o, fen= 0
\ 7 'FI?: ¥

MA‘A‘/TP'IU! q“(' 2 nis

Resadanys 4o = Lotuyes,

i
—J’j\ﬂ. .%2- .ﬁ/__z;l-()-‘—-—g-f?:'- - b
W/Mmi Fl2,0) =g = &
»j:f_}{z = —F(x_.%‘): 2’5—'}(
/ ' 2
_'E’_—; .g,stl-’ CP2 x?'--_':_f_ . q-:-'i';-f:'; 'I[('\F';)é)': 2z
/
Y= 5 £(5.3)="3¢
!i Vst =6 at (2.4) ___Miq = ~b at (-2, 'f)lt
i
- = 3 PR - B i |
| . > _ x? |71 55
ﬂ—l‘b (/é‘b '/‘/-.Y di)‘_“fi? - Jé ;v?-.fx?.?)c C/)( = g | = !-_:?___,/
T o ds ’
0 £X£3
(\; /"‘ (J'E-} (,.,g')
2
wﬁ/ | (4 = —-23 -3:-_. !"‘26

o>

)

@]
\

7

@V[ra‘_a {/14-_- é‘mﬁ chy - (ﬁﬂi’x*@:‘y - ffPJH'QJ‘?
Ry a —; =

e

e
®

& Area (R +i[ +

$ = ¢

N

1 hq 2 'ch

T

& q8ar_+* Ea + joar

—
—

/b T :j) Po’x%:’fy
3




|

7

@ Pt j __£(‘__;51;“2x+5'q+2‘

- dc’ = (-2,-5, DJ;A;L

e Lo dS = \/"{+z§'+r JchL:._, = J;F__Qfxdc?

)|

Surface area Jl,{ rw Y30 J%Q’:f =z (2-(0)(z- 0)-16

Lc?\

S . ! — 2 rd
=

T Jff&_;f:(s [ [(2><+$'tf1?) i c/yr.ult:L

= ? /0y
X+ a/:z _/ _
- [ +Sxy 1 7;(“” ‘{-{-E +14 - // 5'-1 7) EJ%

Jev

= é— (z*) +ug :39-{-'(59_: 75

ISy
. ! ..‘:..»/c:l % + 24 duy
74

Nz

it =] Jiueyr dy e [yl

-I

S :.f Y +00+Y ofx =
! -l

i
z.xzf-zz(xl/ = Sryg - (2-2¢)
-

56 —(22) =75 |

e
Qo1




