M.3- 1.5 HW .

H.% - Pti\r3(§0\\ Derivsg.

Quokent Rule © 4 ¥ = (x+y)& () —ydg (x+y) = (kay)e) -y )

K 3.
\’5: dy %+y (x+Y)* (2 y)?
W« . X/ 9)? | -
T 5| Cale. R 25,1), where £(x.y.2) = xyz
£ (Gy,2) 7 d/dz (xyz) = XY
f2(230\)= 23 :=¢
e 17.] 1% order pattial deriv.: 2z = /Yy
B S V7™ P N M R M RETY
0y d/dy (¥/y) = % = 3y (M) = x - -l/y? = -x/y®
_‘gi 9.1 157 order poctial deriv.® Z = NEE SR E
i d (1o=y)=_ | d (3-¥2y? )= -2 . X
X 2 vy 9% WI-F-yT  Afa=xy
B I o O W W ) S T
| dy 25Ty 9y Wiy A Gweyr
= AR 15* ocdef partiol deriv. T2 (Qinx7(5inj)
qx d/dx (sinx s y) = cosy d/dy Sinx = (cosx ) (cesy)
(Di( d/dy (sinx Cosy) = SinX d/dy cosy = - (sinx)(siny )
T 11 1S+ order PO\F-HQ\ deriv. * \N - e”s
‘E*‘ dW/de = ™5 . dldr (rys) T eTS ) = el
. dw/ds = ™S o dfds (r+s) = e™5. | = s
3). | 15t order parkial deriv. 1 7w a =" , )
. dz/dx = e -9 dfdx (x*-y?) = e V. (C2x) = 2xe Y
< dz/dy = XY d/dy (-x-y*)- e*Y” . CZq) ~Jye **-y?
— ¥ - _ 1_ R I
Wy 3] 1% order poﬂm\ deriv.: @ = w°©
‘g.y aQ - J /Le,‘uc/u\‘\: L, -H:/M. (£ /M) 5 e-lt/m N
5T dL dL ™ ] ™ N
o . L't —Lt/m 5 e—L\:/N\
fq} 5
| dg. . /L SN L e Ly e L
) Ay dv L™ J ™ M2 M?

[24+ e—L’c/M L e_L't/M

M? K/\z




)

dQ = d /L oMY L [P oM™
| dt at \ m J N2
T(7,H)= H45.33 + 0.(g45 T +5.75% H - OOO%ST - 0.1565HT

+0.00IHT?

(u\ I(95.50) = H5.3%+ 0.65H5 (45) + 5.758 (50 ) — 000365 (35)*

~0.1565 (50)(95) + 0.00) (50)(a5)* = 73.19125

(b) dI/dT = 0.0%45- 0.00730T= 6.1505H + 0.002H T

dT/dT (35,50 ) = 0.6849 - 0.00730(a5) - 0155 (50 ) +0.002 (50)(45 )

= 1660

H.H - Differentiabilily | Tangent Planes , & Lineac Approx -

For 3,5,38 77, find eq. of 4angent plare at giden pt-

_Q(xqq)=x1q+><33 (2,) -
Eq.: 2= %(2”\3 F e (2,0) (x=2) * £y (2,0)(41) _>
POOY T X yryy? S B = Hr 2= B
N R R I END R

£y (%y) = w2+ 3xy? =D §(h2) ¢ -z -l

2= 6 “'6(’(’7-)'%\(5-!) e I 5%'|\\i+’|

F(x,u) = X2+ y 2 o (4,51)

Bq. ¢ (1,1 + Ex(u )Y K-HY+ By (M) (y-))

£(+-y) = x*4y"? => F(H,)) =1

‘PX(Y \})' IX - =D 'Y‘%(L‘w\) =

Py (o) 2y7 S HyE1) =

2= 17+ 0(%-1)-2(y-1) = ¥x-29-13

Flr,s)= p?s™/2 4572 5 (9,1

77 (20 + £ (2,01 (c-2) * £5(2,1)(5-1)

£(r,s) = r2gMa g3 => £2.1) =5
elrg) = 272 = =2 L2
fale)= Y P53 =y £,(5.1)s -8 )

Z= 5+ H({r-2)-5(5-1) = Hr-55 + 2




H.3-H.5 HW Cont 9/2% /20

- 13.] Find linearizotion L(x,Y4) of £lx,9) = ¥?43 ot @ b) = (2,1). Use
g # it o est $(2.01,1.02) & £0.97,1.01) § compate W/ calc.
GG RS => §(2,1) = H
&_L\“"w'& ‘Px(‘ﬁ\\j\ = ZXBB = “Y'%(Qaﬂ =Y
i Fa0og) = 3xtyt > Re.)- 0
o $lom) ® £02,0) F & (2,0 2+ Fy(z,0)(y-1)
L6y % H v H(x-2) +12(y-1) = Vo + Hx +i2y
o Bl hrx-2 A KTyl
A F4,9) % £+ £4( 2.0 0 + F(250)K = H4+Hh + 12K
Wy £(2.00,1.02)2 H* H. 0.0 +12¢0.02 = 4,18
Ll 3¢ Gle.: F(2.01,1.02) = 2.01%. 1,023 = 4.2874
e F h=1.97-2= -0.03 & K= 1tol-] = 0.0
) F(1.97,1.00) = H+H+(-0.03 )+ 12+ 0.0) = H .
‘ [alc.s $0.97,1.00) 7 1.97° - 1.0I® = 3.99¢
ﬁ' Let £(x,9) = x3y~1, Use eq. (5) 1o est. D§= $(2.03, 09) - $(2,)
- L(x-y) = 39yt =2 £(2.1) =8 -
B Play) = Ix2y™ =2 B2z B
Ui £y (1Y) 7 ~Ax3y? 2> by (2,0) 7 32
¢ Ay = 2.03-2- 003 A Hy= 0.9-1= 0.
S AE 7 £(2.03,09) ~F(2,0) = £x (21) Ax + Sy Ay
- = 12-0.03 4 £32)- (0D 7 3.56 => Af =350 -
7.0 Use ligar agprox - oF £(6,4) = e Y ar (0,0) o est Fo.01,-0-02).
" (ompale W/ calc- |
L $(hB) = §(0,0) + £ (0,00h + £y (0,0)K
oL £(x.4) = e* ™y => £{o,0) = e° =
L0y ey > 500) 7 2007 0
|

Sy (91 = ey => Ly(00) = e 5| = 098

n< 0.01 & K= ~0.02 => £(0.0),-0.02)=|+0-0.01+!*(0.00)7

Calc. = Flo01,-0-02) = g0 -002 2 9503

For 23,25,27 = use linear approx- fo:est. val. (empafe w/ calc.

: (2,o|)5'(\,01)1’ i -ﬂ:(‘ﬂ_\‘-j)=.x337‘ at (251)

—\1(2.;.\(1., \+V\)’r‘¢ -Q(Z\\) ‘\"‘Px(le)\ﬁ + h(ll‘)K




)

£ony) = x2y? =y £02) =9

HOGY = v gz = () - |2

Fo W)= 22y => £y (2,1) 7 16

h=0.01 % K =002 =) (2.01)2(1.02)> ¥ § +12- 0.01 +|- 0.02 = %.1

Calc. © §.HHYT = erroC = 0.00%7 ,& % error = (0.0037 - \003/% MHgT = 0loay,

25.143.00243.992 => £(,Y4) = Jfx2ry? ar (3,4)
£(5+h, HHK) = $3.4) + $4 (3, H)h +fy (3,40
L9 = Ay = - /G165 7
Sy = 2x Safdmy = Wery? = HGu) = s
fy ()= y o d3eay® = Y /Aeeyr => Fy(3,4)7 15
\r\ 0.0 A K=-0.0] => Af3.012¢3.99: & 5+ 5+ 0.01 +¥s+ (-0.00) = 4.99¢
Calc.: 43.0123 3992 & 4.99802 => effor = 0.00002 & % emac = 0.000H002 7
270 (- (2-02)(H.05) => £(x,9,2)= { XUz aF (2,2,4) )
Fa+h 24K Ha ) * (20 L\3+%<(1,1,L\)h + 4y (2,24 K+ (2241 )
L(%4,2) = Axyz R B
f(¥Y,2) = Y2 S2dwgz = V2 d9z/x => £:02.2,4) = |
£y (60Y,2) 7 x2 /20397 = Vadyxzpy =2 Sy (2:24) =
£ (%:9:2) 7 XY /2kyz = Vadky)z =7 2 (2,2,4):= V)2
h=-01 & K= Ooz 3 £=0.05 = J00E02)(H-05 - M+ 1-Co)+]. 0.0
"+ VY1 (0.05) = 3.945 '
Calc.* @’.q)(z.oﬂ(ﬂ-%) ~ 3.9426
4.5 - The Gradient & Direchgnal Derivatives
7. h(%,9,2) = xyz? => - dhfdyx = vz
= dh/dx , dh/dy  dWwAz > dh/dy = xz-3
=<yz™d Xz, =axuz D dh/dz = ry-(-327%) = -dxyz™

FOoy) = #2300 D ddk Fe@) = T - Ol) wy

F = { $FAx, df/dyY = (ax-By 530

() = < -sink , ost) - 0 r(’t'\c((%’c)g(@; o

| (o) = {50, sind» = (1,0)

P(0) = {-5in0, s O = {0, \) 1 YL & f(‘oﬂk w=<2.2). *{0,17 = =N

V‘Hr(o] = V'F(\o') = <2 |—-3-0,-%- Vi = (’l -3




‘ M 5- T, 5 H\,\J Cor\jr 10/1/20
L B £009) = S0 0GY) ) r(d) = (et e3t2
e dge £(c)) = VEewy = OG) =D vi = <d9/d>< dfr/43> - sl xoste)
\G;‘ | ((0)= (e° ,e) (0, |) B r(’c\ - {2e%t, 33ty -
Wk ") = {2e° 5¢°) - (2 DR S
“LL‘J"‘ vsr(ﬂ V‘Y'(\ Yy T L cos |, cos \> ' o
] dAL S CEN )0 = cos 1y cos1D e (’l 17 = Scos | -
* 9] 9009.2) = xyz, )= Cet, by &2 =)
l~a:‘ d/dk. g(r(t)) = Vgew) » ¢ Ct) - Vg = <d9/dx ds/dg,dﬁ%/dﬁ Sty
_3x r= (e,n,) - )= et 1,28 o
0y Wt Le,) L2y - R -
_g’k Yary = Ve, -~ <\ e— ﬁ? S
w[,:*" o dJdk g VgL, =<0 e,-ed e (e 1,27 = e+e -2e =0
A R6Y) T e (392 | V= 3i-25  P=(),0)
‘ JuE N/ = \/Alsw“'“—z)z (3i-25) = (3i-23)/ 53 N
94 - {d8Mx, A8y = /03 ), 29 /(ery)) = 246090 /(Pryn)
e VS0 = 2 /(122 02) - 1,07 = (2,07 - 20
'g‘f‘ A Duf(1>0) = v £u,0 W= 2\ . (%;g))/ﬁ 67//\1-‘_3 '
__U): ﬁ Find d'feC’t‘”’E“vde“\‘ oQ -F(\(,H\ = )(__4—’-152 0«'\'__?__(3 2.7 in H\e df‘ed—mr\
’ijjz N po.n‘hf\f) 40 He OI‘\SM 7 -
E V= po =432y =2 U= V/IND = L3 1774;‘:; = -G 10/
- v§ = A, dE/dyD = K26, By > => TF = 6,107 -
Du $(3,2) = V95,2 - w = 6,16« =<3, 757/4”'5 E ’_‘570/"]-’?;____ B
¥ P | A bug located oF (3,9,4) begins. walking in o steoight |ine
)]f: Fowards (5,7,3). At what rate 15 he buai__kmp chung-ng el %e
T Yemp. i T(%,9:2) 7 xe¥- -2 L
W V= P = €6-3,7-9,3-4 <%0
=" VT = e (x09,2) | Tyboysz) Tz (4,9,2)7 = 472 %72 —ye®™)
VTG.amy = <e" . '5eq 1 L -ded My = {ef, Ye® R ‘3e57
T DuT(p) = 1 gTe.y =2 DT (3a.)= | {5,565 -3e5 >+ {2,171
- wu 12,2 1 B
= Jef-beS+de® o _e® Aq9.H7°C per meter
/:f__ /\l ()2 + (-2)* + (-1)2 3 ‘ - -




)
)

. SU()POSQ that v—‘lp = {0, "I) Ts -F inct. or dect, ot Pm Hhe diredion v= €2, 3y

)

Duf(PY =5 v = 42,-1,1) - {21,392 4-44127 1220 (x5 W)

Lok F(x.y ) =sin(xy+2) & P- (0,-1, 7). Cale. Dyf(P), where w & o

Unit vector Mmaking an 8= 3° w V‘Vp = Dy £(p) = V- w

Duf (P) = 1) 956 )1« Nl cos 30° = A3 NvEp)) /2

vl = (d{i/a,( ohf/ag d¥ /dz> = {Ycos (ryrz ), xeos (kyrz), cos (xyy2 )Y = (o8 (03 1)<y, 1)

>

o

Vo) = sW<=1,0,19 = =14-1,01 =<y 0,-1>

V7o)l = B4+ 0240 =42 D)= 53 -53 /5 = V6/2

F\'nd a vetkor normal 4o +he Sur-co\ce X’W—Ql -z2=6 at P: (3 R 2)

‘PX(*\%)Z)’Q‘X

S‘:‘ﬂ (x,9,2) = 25 =2 U4 = VHe,n2) = <632>"L'>

£, (lej JZ) = -2z ‘

The vedtor {6,2,"4% 5 norma) +o the sufface +y22%:06 ot P,

| Find 2 5. on e elipseid X4 + y*/q +22 =] whete the fangent Wy
plane is normal to v=<41,1,-2>  ~copsant

Vip 3 N ae prllel <> Ve =kv =5 98, = {2, 2/ 2z> K<LE-20

y=24,y=%/2 6 27K . }

Ayt 2% . (2K)7, (W/2)7, (K)E =)

H o q A ‘|
ki+ Yq K2+ k=] => K=t 2/
(x,9y,2)= (26, YK, -K)= /4 2 __

A
/

2
\Tm? ™ W=




