Math 208
Chain rule additional problems

In these problems, write down the appropriate warsif the multivariable chain rule and
use it to find the requested derivative.

1. Findw; interms ofx, y, sandtif x(s,t)=scos(2 ) y(s,t)=2t-s, and
w(s,t) = f (x(s,t),y(s.t)) with f(x,y)=xtan™ (y).

2. Find%—‘;" in terms ofx, y, z, r, sandt, if w= xy2e32, X = r2t3, y=4s-6t, and

z=r3+5¢,

3. Findg—; in terms ok, y, z, wandsif t = xe¥ +wlyz, x=s?, y=5s-1,

- =2
Z=C0s(s), andw==< .

4. If f(x,y) satisfiesf, andfy are continuous everywhdig,-6,2)= 5 :
f,(-6,2)=-3,andg(s;t) = f (3st ,%) ,findg, (1,-2) .

5. Find%—‘?’(s’t)z(_l’z) ifw= f(x(s1),y(s1)), x=5%1>,y=3s"+2In(1) ,

f(-1,2)= 3, £,(8,-3)= 4, f,(12,1)= 7,f,(-1,2)=-5, f,(8,-3)=—11, and

fy(12,1)=-2, and f, andf, are continuous everywhere.

6. Findg'(d) if g(t) = f(X(t),y(t),z(t)) ,xt) =22, y(t) =t> , andz(t) =t 2 |
fx(2,1,-1)= g £,(4,3,2)=-2,,(21-1)=-¢5, f,(4,3,2)=-2,
f,(2,1,-1)= 7, and f,(4,3,2)= -1, and all derivatives df are continuous.



Answers:
1w = foq + fyy = —tan™ (y)2s sin(2 )rﬁ

OW — OW X 4 OWOY | W 0Z — 94,2rt 3z K%
2. or 6x6r+6yar+6zar 2yrte +9Xy2r2e

3. L=t x+tyy+t,z+t, W'
6\/\/2yz

= (&Y + xye¥)2s+ (x°¥ +w3z)5- wiy sin(s )-
b (D= HKEDYEOR 0T [ KEOY DM 61)
= f, (), y(s )3+ fy (k(61)y 61)) - 1647%)
0:(L-2)=f,(-6,2)3+ f, ( 6,2)2
=9
5. 0W = fox + f
= fx(x(s,t),y(s,t))a«szt2 +f, (xGH)y 6P

ow - _ Y
Itl(st)=(-12) T(8,~3)12+ 1, (8- 3).

=37
6. 9'(t) = f (x(¥),y(t), z)x't)+ f, (x(),y).z¢))y 't)+ f, x¢).yt).z¢)}z )
= f (x(1), y(t),z(t)) 4t + fy(X(t),Y(t),Z(t))32 +f, ey €)z()2>
g'®)=f,(21- 4+ f, (25 D3 f, 2% 1)2
=11



