14.4, number 7: Consider z = 4¢” Iny, x = In(ucosv), and y = usin v.

(a) Use the chain rule to calculate % and %. Express your answers in
terms of v and v. (In other words, there should be no z’s and ¢’s in
your answetr.)

(b) First write > as a function of « and v directly, then compute g—z and
0z
%o

(c) Evaluate & and £ at (u,v) = (2, 7).
Answer:

P o 0z _ 4e* 9 :
(a) Observe that 22 = 4e"Iny, 9% = 1, 5. = % and g2 = sinv. We drew a
tree on the next page.

0z 0z0x 0z0x

ou " dzou ' oyou

1 T
=4e’Iny— + 2 sinw
uoy

461n(u cosv) ln(u sin ’U) 4eln(u cosv)

= + - sin v
u usin v
4(ucosv)In(usinv) = 4ducosv .
= + - Sinv
u usin v

=|4cosvIn(usinv) 4+ 4 cosv

In a similar manner, we see that %2 = 4e%lny, & = —siiv 0z _ def " 5p4
2 ox > Qv cosv ? Oy y 2
Oy

5> = ucosv. Use the tree on the next page to see that

0z 328_x &z@

90 orov | oyow

o Lo
= 4e” lnyﬂ + 2 wcosw
Cos v Yy

: In(u cosv)
, . —sinw 4e
= 4m(eos) I (4 sin v) ( ) + , U CoS v
COS U usin v
inv _ 4u(cos® v)u
In(usinv) + ————
cos v usin v

= —4ucosv

4u cos® v

=|—4usinvIn(usinv) + —
sin v
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(b) We compute

z=4e"Iny
= 4em(eos) I (4 sin v)

= 4ucosvIn(usinv);

hence
0z 1
5, = ducosv- + [In(usinw)] - 4 cosv
= [4cosu+ [nfusino)] 4
— =|4cosv + [In(usinv)] - 4 cosv
ou
and
0z COs v : .
— = 4ucosv—— — 4usinv In(usinv)
ov sinw
4 2
= m — 4usinvIn(usinv).
sinv

Observe that (a) and (b) gave the same answer.

(c) We see that

0z
— = (4cosv + [In(usinv)] - 4cosv
u (u,0)=(2,%) ( ) (uw)=(2,%)
=4cos % + [In(2sin §)] - 4cos §
= 2 + (P -40F)
=2v2 +1In(v2) - 22 This much is fine.
=2v2+ 1(In2)2v2
=[2v2 + (In2)v2
4 2
% = ( ueos' v —4usinvln(usinv)) _
v (u,v):(Q,%) Simm v (u v):(27z)
4(2)(cos? T - -
- <g;n(%) ) _ 4(2) sin(T) In(2sin(T))
8(¥2)2
= " —8(9) m(20)
2
= 8(Z2) - 5(2) n(v3)
= 4v2(1 — In(v/?2) This much is fine.
=42(1 —




