Math 53 (Multivariable Calculus), Section 102 & 108

Week 6, Friday

Sep 30, 2022

For the other materials: seewoo5.github.io/teaching/2022Fall

1. Compute fy, fy, fows foys fyws fyy Of f(2,y) = sin(zy). Check that f,, = fy..

2. Use implicit differentiation to find 0z/0z and 0z/0y.
(@) sinx +siny +sinz =1
(b) e* +e¥ +e* = xyz

3. If

r+y ;
—ut 2(,.2 sin(z/y)
f(@,y) = ytan®(z°) + G2t g2

compute f,(1,0) and f,(0,1).



Solution

1.
fo(,y) = y cos(zy)
fy(@,y) = x cos(zy)
fea(,y) = —y? sin(zy)
fay(z,y) = cos(zy) — zysin(xy)
fya(z,y) = cos(zy) — zysin(zy)
fyy(x> y) = —z? sin(:icy)

2. (a) For 0z/0x, we have

0z cos T

z
cosr +cosz— =0=> — =
ox ox coSs 2z

i s 0z __ cos y
and similarly we get 5 =

cosz’

(b) If we differentiate with respect to x, we have

S 0z n 0z 0z yz—e"
eftef—=yrtay—=>—=
oz 7 Yor ~ 8r et — xy
s 0z __ xz—e¥
and similarly we get o = ooy

(c) You DON'T have to differentiate the complicated function at all. The f,(a,b) is, by
definition, equals to

T f(a+hvb)_f(a’b)
fm(avb)_}llli% h

and this is the same as ¢’(a), where g(z) = f(x,b) (fix y as b and regard as a function
in z). If we plug y = 0, one can find that most of the complicated terms disappear and
simplifies as f(z,0) = 1/z% Hence

L0 =] =

dz lz=122

Similarly, f(0,y) = 1/y2 and f,(0,1) = —2.



