Chapter 3.6: Chain Rule



Rules For Derivates

— (sinx) = cos x

dx

. (cosx) = —sinx

Chain rule:

d ,
(e fx) = F(x)

(1) + () = /() + 8'()

dx

dx




First Example and ldea

> Differentiate the outside
» Plug the inside
» Multiply by derivative on
inside

Example:

d . 3

= [sin(x*)] =

= cos(x3) - 3x2

d

— [cos(x2) - exz} =

dx

—sin(x?) - 2x — e - 2x
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Proof idea:

_ o flelx+h) — fg(x)
h—0 h

9 (el

i FEOCER) — F(80)  g0x+ h) — g(x)
h—0  g(x+h)—g(x) h

= f'(g(x)) - &'(x)



Examples (f(g(x))) = f'(g(x)) - £'(x)

d;dx (e31X) — 631X .31 = 31631

dix ((ex)ﬂ) =31 (). e¥ = 31e%

d , .
= (sin(cos(v/x))) =

cos(cos(v/x)) - di)l( (cos(v/x)) = cos(cos(v/x)) - (—sin(v/x)) - %x‘l/z
500 = 5 (V@) = 57 1 = 5 0) =
).
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{ =
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Reciprocal and Quotient Rules Using Chain Rule

Reciprocal rule (f(g(x)))/ = f'(g(x)) - &'(x)

2 las] = 5 oo =1 e = S5

Quotient rule

d {f(X)} _ F'(x)g(x) — f(x)g'(x)
dx | g(x) g(x)?

dix [T] = 5 11008007 = F(x)g() 7+ £(x) - (-1)g(x) *g'()




Magic Table < (f(g(x))) = 7/(5(x) - &'(x)

Given the following table

x=|1 2 3 4
fx)=13 4 2 1
P)=|4 3 1 2
gx)=12 4 3 1
gx)=1]12 1 4 3

Determine h'(x) and k’(x)
for x =1,2,3,4 given that
h(x) = f(g(x)) and k(x) = g(f(x)).

We need to compute the derivatives first:

26

x=|1 2 3 4
fllgx)=13 2 1 4
gx)=12 1 4 3
fllex)gx)=1] 6 2 4 12
g(fx)=114 3 1 2
f)=| 4 3 1 2
gfx))f'(x)=116 9 1 4




More Examples - ((g(x))) = /'(8(x) - &/(x)

d <e12x2+°°5(%)) = 12 +cos(}) . (24)( —sin <1) : (1x2)>
dx %

di)l( (cos(sin(x* + €¥)) - tan(2x® + 7)) =

—sin(sin(x? + ")) cos(x® + €*)(2x + ) tan(2x> + 7) + cos(sin(x* + €¥))

Find a tangent line to y = e’ ~2*1 at x = 1
y' = ex4—2x+1(4x3 —2)

y'(1)=e(4-2) =2

Slope is 2, point [1, 1]

y =mx+ b hence 1 =2+ b gives b = —1.
Hence y = 2x — 1 is the desired tangent line.
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Chapter 3.6 Recap




