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Differentiation - 9

1. Apply the Chain Rule:

e letu=3x2+ 2x.

. . . d
Differentiate u with respect to x: ﬁ = 6X + 2.

dy du
du “dx’

. Ly _
Apply the chain rule: ==

2. Differentiate y with respect to u:

dy 1 i
* du 2 cos(u) ( SII’](U).
3. Combine the results:
; 2
. dy _ Sin(3x°+2x) . (6x+2).

dx 2./ cos(3x%2+4+2x)

Inner function y(x) = 2x> - 5x* + 4
Outer function h(x) = g(x)*
Now, apply the chain rule step by step:
1. Find h’(x):

h'(x) = 4g(x)* . g'(x)
2. Find g’(x):
g’(x) = 6x> — 10x

3. Substitute g(x) and g’(x) into h’(x):
h’(x) = 4(2x® — 5x% + 4)3 . (6x* — 10x)

This is the derivative of f(x) = (2x3 — 5x? + 4)* using the chain rule.
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1. Find h’(x), the derivative of the outer function h(x):

, 1
W(x) =27

2. Find g’(x), the derivative of the inner function g(x):
g'(x)=4x+3

3. Substitute g(x) and g’(x) into h’(x) using the chain rule:

F(x) = h'(g(x)) . (X) = s - (4x + 3)

2x2+3x—1

So, the derivative of f(x) = V2x2 + 3x — 1 using the chain rule is f'(x) =

1. Find h’(x), the derivative of the outer function h(x):
h’(x) =

2. Find g’(x), the derivative of the inner function g(x):
g'(x)=4x+3

3. Substitute g(x) and g’(x) into h’(x) using the chain rule:
F'(x) = h'(g(x)) . g'(x) = e2¥°+3% (4x + 3)

So, the derivative of f(x) = 2% +3%

Inner function: g(x) = 3x2 + 2x

Outer function: h(x) = In(x)

Now, let’s find the derivatives step by step:

1. Find h’(x), the derivative of the outer function h(x):

h'(x) = =
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using the chain ruleis f'(x) = (4x + 3) e

4x+3

2V2x2+4+3x-1

2x2%4+3x
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2. Find g’(x), the derivative of the inner function g(x):
g'(x)=6x+2

3. Substitute g(x) and g’(x) using the chair rule:
F'(x) = h’(g(x)) . g'(x) = . (6x+2)

3x2+42x

So, the derivative of f(x) = In(3x2 + 2x) using the chain rule is f'(x) =

1. Apply the Chain Rule:
e letu=2x2+3x.

. . . d
e Differentiate u with respect to x: ﬁ =4x + 3.

in rule: & — 4y au
e Apply the chain rule: o 7 o o)
2. Differentiate y with respect to u:
d
o Z=cos (u).
du
3. Combine the results:

o Yo cos(2x? + 3x) . (4x + 3).
du

Inner function: g(x) = In(2x + 1)

Outer function: h(x) = vVx
Now, let’s find the derivatives step by step:

1. Find h’(x), the derivative of the outer function h(x):
, 1
h (X) = ﬁ

2. Find g’(x), the derivative of the inner function g(x):

g'(x) =

T 2x+1

3. Substitute g(x) and g’(x) into h’(x) using the chain rule:

’ 4 ! - -
F (X) =h (g(X)) .8 (X) = 2/In(2x+1 T2x41

Simplifying we get:

iy 1
Flx) = (2x+1)/In(2x+1)
So, the derivative of f(x) = \/In(2x + 1) using the chain rule is f'(x) =
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6x+2
3x2+2x

1
(2x+1){/In(2x+1)
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To differentiate f(x) using the chain rule, we first identify the inner
Function and the outer function:

Inner function g(x) = 3x*+ 2x + 1

Outer function: h(x) — cos(x)

Now, let’s and the derivatives step by step:

1. Find h’(x), the derivative of the outer function h(x):
h’(x) = - sin(x)

2. Find g’(x), the derivative of the inner function g(x)
g'(x)=6x+2

3. Substitute g(x) and g’(x) into h’(x) using the chain rule:
f(x) =h’(g(x)) . g’ (x) =-sin(3x*> + 2x + 1) . (6x + 2)

So, the derivative of f(x) = - (6x + 2) sin (3x? + 2x + 1).
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