





































































































































14.4.1 forthefunctions we 9 2 342 x cost and ye sint

expressoffas a functionof t bothbyusingthechainrule and byexpressing
w intermsof t anddifferentiating directlywithrespect to t Then evaluateoff
at t Iz

Expressoff as a functionof t

Partial differentiate w with respectto x

f
19 2 34 treaty as a constant

Partial differentiate w with respect to

guy od I9
2 342 treat x as a constant

Ow 18 0 Ow O 64
dy

18 64

differentiate x costwithrespectto t differentiate y sin t withrespectto t

dx g cost day g sint
dt

sin t cos t

writeoffusingthechainrole

181 sint t 64 cost

I 18cost sint t Glsint cost plug x cost y sint

If 12sintcost

an gym

t cost

IF 12sinE cosE
12 i o sincesintercost0

O








































































































































14.4.7 considerthefunctions 2 3exIny x intocosv7 and y usinv
a expressdogand dog as functions of both u and u bothbyusing the

chainrule andbyexpressing a directly in terms of uandu before differentiating

b evaluatedogand dog at luv 3,5

a

Partial differentiate z withrespectto x alreadyhavevalue of dy 3exIny

If 1 3exiny

3exIny

Partial differentiate x with respectto u partial differentiate x with respectto v

É Il intocosv7
1 1

Ucosv
s chainrule

E int t g in

iiY afuera adentroYcox

Partial differentiate z withrespectto y alreadyhavevalue of dg
3ex
y

If p1
3exIny 3ex

Partial differentiate y with respectto u Parti x withrespect to u

plusinu lusinu

sin

setmy f t yet sin
3exIny

sexysinu
setIny tanu sgx ucos

v

u

nut
of X andy

y
seincocosul sin 3encocosu Incusinu tanu seincocosvi ucostintoequation

3 Inlusinul
usinu

usinv
eh In

sinv3cosu a incusing

sin tan sucosv.gs

3cosv Intosinus 3cosu 30kV Intosinussinv 30costfactor
cost

30Intosinussinv 30cos v
sin






































































































































b evaluateof at u u 3,5 evaluate dog at u u 3,5

22 22
20 3,13 3cosu 1 Intosinus Jv 3,1131 30Intosinussinv 30cost

sinv

3costsIn In13sink 313 In13sinks sink 313cos113
sink3

3 211 In 3121 9 In13 E E 9 H

311 In37 1nF att IfB

97 In3 1813 4.5 4

In37 353 It É

a IgEar f In 3 In z 353

Éiming 4 3 y 3xy 0 defines y as a differentiablefunction of x use the theorem g II to find

1g at the point 11,1

differentiate F x y 4 3 y 3xy withrespectto x

Fx 4 3 y 3 4 treatyas a constant

12 2 O 3x
12 2 3x

differentiate F x y 4 3 y 3xy withrespecttoy
F 3 4 treatx as a constant

o 2y 3 4

write usingthetheoremg If

g 12 2 3x
2y 3 4

substitute x and y I andevaluate atthegivenpoint

It in 1211 311
2111 3am






































































































































14.4.31 iftheequation Fixx z 0 determines a as a differentiable funtion of xandy then atthepoints where

Fz 0 thefollowing equations aretrue

23 Ig
and
y I usetheseequationsto findthevaluesof3 and de atthe

dygivenpoint
223 yay 3yz 343 114 0 4.3.3

Fx g
223 4xy 342 343 114

isO 44 to 0 0 0 4 32 942 0

Fz q
223 4xy 342 343 114 Fz 62 t 34

z

622 o 3y 0 0 0
622 34

ex 3 É
44 444 3,942622 34
44

622 34

22 22
2X 14.3.31 2

X
ftp t3yY622 3y

22 413 22 4.4 3.3 91
2x 14.3.3 632 3131 2x 14.3.3 6.3 t 3.3

22 4 22 74
2X 14.3.3 21 2x 14.3.3 63










































































































































finddaywhen r 2 and 5 2 if we Ixtytz x r s y cos rts a sin rts

dy X tytz 2 Xtytz

Ir s

I x tytz 2 Xtytz

If cos rts sin rts

g
If sin rts cos rts

Jw
2 Xtytz 1 2Ixtytz sin rts t 2 xtytz cos rts
2 xtytz t 2 xtytz sin rts t 2 xtytz cos rts

z te I
ts 2 smarts

I Is cos 2 1 2 sin 2 1 2
sin o

I o

Jw 21 4 2 t 2Ixtytz sin rts t 2 xtytz cos rts

214 1 to t 214 1 to sin 2 1 2 t 214 1 to cos 2 1 2

Ir E 215 2 5 sin o 2 5 Cos o
to 1010 10 i

20

14.4.41 assume that we Fls't t and f x ex find It and25
differentiate w withrespectto t

If
FCS'tt2

F s't t S EZ
Ztf s t2

substitute X s't t2 in F x ex
s't t 2 es'tt

substitute f s't t 2 es'tt in 2ft s 2

If
Zt F s t2

ates'tte




















































































14.4.45 assumethat z few w sexy x 315
and y res if gx 3,1 4 gy3,17 2

f 7 4 andg3,11 7 findthefollowing

Zz
Jr rat so

and 22
2s rel so
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353 s
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2Fxy2 2E xy2

42 2XY
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us

Y'it 2xyj

Fit 217 s

Iit
you don'tknow it

for real
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2g Pt y

422 x LFC 2
3 2 0 to 2 In x O 342 0 to 82 X

I

jIn a D
At 3 2 t 342 t 217 82 x K

Jf
O

15 t 31412 sin 81s't 1 I
g y yof

takepartials thenplug point If y
youhavevector A

Find lat i t j t k
then use formula us Ux ndUy j
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