4. Partial Derivatives, Tangent Planes,

Review

These Good Problems cover concepts studied in sections 13.3 and 13.1 of

our text, then review concepts from the entire semester as preparation for

the semester’s irst midterm exam.

1.

1.} Sketch the graph of the function Flo g) = /1 — 2% — %

bl Plot the point p[-'l.%h. in the domain of F, and the point
l%. 1 Fip)) on the surface.

¢.] Sketeh the tangent lines Lo the surface in the planes r = 1|_ and

y = L. Describe the partial derivatives 4,F(p} and &, F(p) in terms

of these lines.

d.) Sketch the tangent plane to the surface at the point [%, 1, Fip)).
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2. Caleulate the ]Nlltid.[ derivatives @, F and @, F for the function
Fir.y) = /1 —2% —y°. Then use them to find an equation of the
tangent plane to the surface at the point {%. %}

3:F=.:i“ o =%

8,F= -—\L—m_ by s-,mnl'-? (e oeefult)

1:1-] - ]!i, J‘uﬂl' ‘%

wF(4L)- "1 =

??FH ) 'r."'t - -'\1?“ e
ot bl o |22 F-0c4)-5 () |

3. Compute the partial derivatives 4,z and 8,z for the function
z = sinlxy) + oge”.

Ixt = ‘}Lni(xﬂ *-?J‘
M= % o (xy) +€*
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4.  Find an equation of the tangent plane to the surface
byt 2t = Batyts?

at the point (1,1, 1),

ﬁ"[? Bﬁi b ¥ whre &BMII‘M-\ (t-rlm'\' diHertntiaheon):

[x +y 1-2-31'1 E] - e Y 31"1?1!1- Cx,e

35 q#i’i ht'f 'H- f-m:_i
t.‘} (L1, we

= x bxyra?-4x 21-
3 w tx ‘e ?_} i .
By Sypmarhy, 3 *?H ol

W snh,*t

i«-r".‘Lt 'l'luywl’ {lnu- I 'f'm L"} r’j- x-1) "(‘?"ﬂ]

5.  Find the differential o £ of the function T, e, )

3.1‘[' = -NW
{?hW}L

I 4w

!
LT > mur.m.J]-urJ‘w N N
" (rwrw)™ (L)’

g diffwab AT AT Ay T ¢ Dl d

ﬁlw v _ 1 v { dl,,r.}_(_l_:’..;!—m-iiﬂ

"l i (lnmﬂ‘ (rurw)™




This 3 Wi, B

(o Ta nau.p..ium
at o end n{:
Hase  goluhioms.

(I chald (e
uped  valume

ih s‘lnwt of

Surface :lrfzﬂ‘)
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6. Use differentials to estimate the amount of tin in a closed tin can with
diameter 8 em and height 12 em if the tin is 0.04 em thick.

Swhee seen 7 A(e )z 20 + 2%rh

(4%, 04,09) = Yo (044) + ¥ (0.4)
=1L r v Ly
ply

= EI\

ar
#(Eﬁg f-hl #F\%

7. Usedifferentials to approximate the value of £ at the point (5.01, 4.02).

fir ) -n.;":
& f =i‘r,_.?—;-‘: Lflr' (yy)=3 f‘g(l- Se) ;%[?-ﬂ
o Nk or foglx3t Sl -4 dy

fgn=frr =523 YE(Sa10)s 34 £ (sh5) - ga )

31{,{: [5;")2 ig‘
) 2

s
|oo

=3 &L _
7 oo

wal

dx=0.01 '-'-I%u 3 Joo
2 o A
J‘}: l.il'?'!—uﬂ" [ov
=2 M

b, l]?ur‘ EPSIEERY J
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8.

Compute all first partial derivatives of the functions. Show enough
work.

1
@) flay) = o=
QKF"-‘.__:—)F——-— 97[:: _:L-#

g ey

sinurh

by glu,v) = e

3“1_2 ::ini.’w‘.i b uaros (wn) c";‘ {HH‘]’
w (ui)
dyy = u cos ()™ &
c.) Flr.y) = lniz® 4 arctan )
3 . . dF . _| | .
Ciamy 2} TF g ey

d) z= arcsinix |+ y)

Iz=__| , ge |

JI- (etg)*

e) Tlr,y) =1« i

L

= Ry
axT'—' -1x tfx ? y Q,}T-.: dl? it 4
f} z =y sin{lnzx)
aes 5t (ax)

I E= _'._"_5: cos [ Jn %)

x
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9.

Show that T(t) L T(t) for all values of ¢ in the domain of r

Recll +Heab UTI0O022 for ol £, aud

Let v be s smooth vector function in B* such that ¢ exists and ¥ # 0

1Tl T, T,

LFeT®m=1) » FoTw:T@T®=0

2 1F@TW=0

= ﬁ'-m."f‘[ﬂzn
- T L TH.

g

10, Prove that the curvature of a circle of radius o is constant, & = i

Parmpedvize o arle "7’ T(H=Sacost, p!ﬁn'l:).
Pl)> (~aSint, 0 s t), WO = [Erdtrmcat = a
st= [Fadu=at, 6 P(s)= (s ws(2), a5 (£)).
Tham T{s]=-——=.<;“( £), cos (2))

(M3 wer e )
dehifion o f ®.

(as alr.g.{ b Hy
L"ﬂ-u formalas.) _l

T Clwl),-Lain(2)), o uts)=ll¥:*ll =J-(5‘co:t£}+(£l‘ff5é)

11. Let r be a smooth space curve such that ¥ exists and ¥ # 0. Prove
that B(4) s a unit vector for all ¢ in the domain of ¢

Bro=Tew sNt) by debihen,

JE-L.n

Ay IFCol=1 wd N1 ad flo tgle Lebvesn

-3 - iy e
T lhol N 3 1; (l’“ﬂ* 2 (s) %) .
Thus,

1Bl =[Twx Rl - 17R1IREN si
= 1. L su(%)
RN
-1

Tws, B @ o wit vechr feld.
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12. Find an equation of the osculating cirele to the plan curve r = 1 - iy*
at the point (1,0). Show enough work.

Uolr oF He ainle Lits o - Paramsbi et cunt The q:w-[m- of fe

radis s . 1,--{ ) e -4} ey ) )
The anle ihu Lo fngnt b tle| FEOEEE soalabig cavele

Canst A{' e fﬁ:tl'- l;'{("j's- <'1£J' ]> Hoam t —
? JCEREHD (x-5) 4 9t = |
qk wi I.ufnl’ Hr / g
ot o, | (0= MRt
v (LTS

— |!

D, .

1
— - x
S TAET
. U(e) = 2.).
Jo f:-]-
pd
13. At what point{s) does the curve y — r' — fir? have maximum curva-

ture? Show enough work Lo justify véur answer,
Le)=x! —0x>
)= e - 12x
Fog= -
xl(x)s \2x-nl

.__._————':_3,
Ji+ (4d-nx)
TR (a4x) - (ux‘-lﬂ%(l+(-|x‘—rlx]l)'%('i:E’-Iu](m‘-u)

2"!1(] =
(i+ {‘I“"*ﬁ‘ﬂ?
= I+ (e-n)® (l‘hc- (Iu"lﬂlw
(1 + ()’

Thif can n'l? ct“.l 0 i (e-n) (4-nx) -3Mx =0
Real Goluhons art  x=0 wd Awo ool obsume  humbiss. (13 wow § fv’c r.....’a.\;\'
Complon s f3 ondy w P cam) Thaehre 45 far & wtne Contond,
1.:}(."‘_9;1' s ooniiiss  canntnes Ak N r“-ﬂt, (s,0).
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14. Cuonsider the space curve r({) = {— cost, —. sin .‘.}.
a.) I'ind the are length function s = s(t) starting at ¢ = 0 and in the
positive f-direction.
b.) Reparametrize r with respect to are length.

c.) Find the curvature x(s) of r.

a) F1O> (s, | ~east)
RO = § st 41 poud b

=

-3
614 5 de+ ]t e

si)=Jz ¢
b) Sinu s=Jut ) Pt M t=ﬁ

Ton 29 (~as(2),-L, 50 A%
S (heRlE) L)
-?’— - (hold), 0 oo (8)
15 [6@). @

"6 (@@ s2®)

I+ 1

i—_—'
*-..-"'
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15. Consider the function f(r,y) = In(9 — 2% — y*).

a.) State and sketch the domain of f. %
b.) Find 8, f, 8,f, &, f. and 3, f.

ﬁ.] Dovamin ! 1-!:-"-'11 0 = 11*_?1(0,‘

” 1-x* —y* 9“{., -7 +2%*~ 2o
=y (94
i ?x,F’ %y (xf)= -tmp

456> (1-0~F)(2) +1x (-2x) (1-")"
(- ¥ —*)" . —ixy
I | . L :1?1 a,x&?‘&(}'f‘] (_‘_:‘1_‘1)1

4

( = t_?t- T
16. Find af vector equatidn of the tangent line to the surface flx, y) -
2r* — y* at the point (1,1, 1) that is parallel to the yz-plane. Show

enongh work.
= Plane “‘mfi‘ P ranlm b ??-riqu-
The ‘[‘f" of Ho  lie iy '&.’Ffl,l}*.

3',{' [‘A’l'}) = l'}

gt (W)= 7 T b % i
¥=| {:hm!- L,'_:

T -

=| -dy¥l
=y r3

s F=-2t13,
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17. Find the unit tangent, unit normal, and unit binormal vectors (T, N,
and B) to the curve v(t) = (cost, t, —sint) at the point p(0, 3, =1).

Fitr b | -ost) £=T /
2

e~ Vot lrustt = =1
e "
T = <“3"-1 Sk, - Ak m{;>J

- <‘,,'§ st 0, & sint)

IIT[f]“: é’ )

\‘ﬁ‘ (0= Last, o, m@

Tt-ﬂ T0w) =(-4.1 0
N(f)-‘-ﬂ(f‘&]-?( 0, o, )

__.—-—'_.-.

B ()= B%)=T () N (%8)

:.:'E'j'#
Y% va °
g 0 |

(560 (o)
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18. Comsider the function f(r,y) = /a2 + y* at the point p(3,4).

a.) Find the linearization L,f(x,y) of [ at p.
b.) Find the differential df, at p.

¢.) Use either the linearization or the differential to estimate the value

of V3.017 | 3.992. Leave your answer as a reduced fraction.

& o fs 2 — X _ 3
ll‘t‘-h" J:‘fyl = 3“”1"] <

?}F "}J.___-—'—' = Z\,F{Tﬁ%

X ul

YL‘,F (ag)= €+ i(x3)+ 2 (}_ﬂl

b dF - 0 Fdx v 2 dy %h vy =df

¢) l‘fF (3.01,3.54) =

i

-[x118 |

o FG03m) % FOR+dF = r*%‘;‘k i3

£(3030) » £
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19, Find an equation of the normal plane to the space curve r(f) =
(¢'. e cost, e’ sint) at the point p{1,1,0).

The n-_y:m'tml'rrhmnml r{-w,r; the 'h-,p.;'
v T- Cin P divechim oF F..).

7®=< ¢*) deast - ik, Eoint £ fest)
LRI
Ol = I HHE RO = IHFO=2,

‘o,fh Vi Iﬂlmu- (s B
E{-I] ¥ (gn|)+ 2 ¥ 1= o.J

20. Fimd the tangential and normal components of acceleration for the
space curve r(f) - Seosdi—dsinfj | 350k

)= 70= (-3 ik -4 sk, 0 P> (Jest, ¥ sinb, 0
Eﬂﬂ- U761 = 9 55%¢ 1t mre rod@-] 1 3 k'i
A It -t 0
\" Nwit)= Tsmt + fﬁcvsj st Tsmt O
\ J1snt + lLelt

=<°f”r - ]1>

| FOx 2ol =1,
A= _1*

5 ;i'-‘hlkétvg

—

a e)=irte) = _dsink 2 l6cst
JUint + lbes't

L (st elat) r

MW T et | Tt eleant

*ﬂﬂ{ﬂ




r=% cm
h=12 om

dr=dL= 0otem
Volume = V(r k) = Tr*h
-\ = 10rh
o y =T
4V =2 e + 2 \dh
V= (amreh)dr + (Te)dk
= (. )3) + (T 1)(3)

25 Ly

= JIa W
(av =t |

Jy % 1o om

3

fo Ho amouat of Hw weled & Wild Yo o i m}m\.,,l:i DY ol

£S5 J

o 1Y ool



