Prof. Girardi 14.4 Chain Rule Examples

Ex 1. Let w = 2%y +y + 2z and

w
x = cosb, y = sin6, 2z =62 x/g‘/\
1.1. Express d—lg as a function of 6. o 0
d
1.2. Evaluate d—qg when 0 = 7.
Soln 1.1.
dw  cr 8wd:c+8wdy+8wdz
dd  Oxdd  Oydd Oz d
= (2zy + 2)(—sinf) + (2 + 1)(cos 0) + x(26)
= (2cosfsin® + 0*)(—sinf) + (cos®> 6 + 1) cos § + 20 cos 0
= ‘—20089811129—92Sin9+COSSG+COSQ+29008‘9‘.
Soln 1.2. Know cos(m/2) = 0 andsin(r/2)= 1 . So
dw 7r 2
%QW/Q —<§> SIHE—FO—FO—{—O——Z
Ex 2. Let w = zy + In(zy), where z = rt and y = r + 2. Find
w
a_w . x‘/ \y
ot (rt)=(2,1) rot oot
Soln.
8_w CR 8w0x+8w0y
o Ox ot Oy ot
() (o) e
1
p— - 2t .
(v2) (e )0
When  (r,t) =(2,1), wehave a=rt= 2  and y=r+t*= 3 . So
ow ( 1) 1
3+ =](2)+ (Q-I——) (2)
EZ 2 3
2 2 35
— 6144t =112=]2]
6+1+4+ 3 3 3
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Prof. Girardi 14.4 Chain Rule Examples

Implicit Differentiation Examples

d .
Ex 3. Find d—y if 2%+ y3 = 6zy.
x

Soln.
By =6y = P4y —6ay=
So let
F(z,y) = x4 y° — bay
Then
@ implicit _E
dx diff. F,
_ 32+ 06y
0+ 3y% — 6

B 3I2—6y_ % — 2y
32 —6x | y2—2z|

0
Ex 4. Find 2= if 2+ 3+ 23+ 6ryz = 1.

ox
Soln.
PP P bayz=1 = PP+ +6eyz—1=0.
So let
F(z,y,z) = 23+ + 23+ 6ayr — 1

Then

0z implicit Fg;

Or  dift F,

32" +0+0+6yz+0
0404322462y +0

3% +6yz
322 4 6ay

2%+ 2z
224 2xy |

261024 Page 2 of 2 Thomas’ Calculus ET 15%"ed



