Chain Rule

Today. I'm going to introduce you

"Last week, I taught you about limits...
to the chain rule."

Let P = pain

t = time

But, I think
is continuous.

LanceAF #163 Calculus can be torturve for math students...
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For z = f(z,y), where z = g(t) and y = h(t), and all functions are
differentiable:

dz 0zdx L Gz 0z dy
dt ~ Oz dt oy dt

d
Example: Find £ if z = 3z + ycos(x), where x = 5t — 1 and

y = sin(t).

Solution: We find the various derivatives (in terms of t):
3}

= _3- ysin(z) = 3 — sin(t) sin(5¢ — 1) and

ox
C dx d
g; = cos(z) = cos(5t? — 1) and i 10¢, a% = cos(t)
Thus,
dz

o (3 — sin(t) sin(5t% — 1))10t + cos(5t* — 1) cos(t)
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For z = f(z,y), where z = g(s,t) and y = h(s,t), and all functions are
differentiable:

dz 0z @ 0z Jy

95 9z0s  Oy0s

and

0z 0z @ 0z Oy

ot " ozot oyor

Example: Find gi if f(x,y) = xe¥, where z(s,t) = s+ 2t and
y(s,t) = sln(t).
Solution: % = e*nl) 4 (5 4 2t)esmOin(t)

s
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Implicit functions

For F(z,y,z) = 0, where z = f(z,y) implicitly:

ox oF
(5)
and
oF
s (3)

February 28, 2020 4/5



Examples

© 606 6 6 © o

d
2z = 2? — y? + 4ay, with x = 3cos(t) and y = e!. Find )

dt
. . 1 dz
z = sin(x) cos(y), with z = ;7 and y = In(t). Find e
z= 6(12_005@)), with = st? and y = te®. Find a— and %
0s 875
z = wsin(y) — zy, with * = 5 and y = tan(uv). Find a— and gz
v
dy
If 2% — 2y = si find —=
x y = sin(zy), fin e

If ye® + In(z + y) = x cos(y), find Z—y
x
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