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6- The Chain Rule

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

-

Example :

Suppose we wish to differentiate y = (2x —5)10
F'(x) =1 (gx)) - g'(x)
F'(x) =10(2x-5)" . 2
=20(2x -5)’
Example:
Find the derivative of the function g(t) = ( t -2 /2t+1 )’
Combining the Power Rule, Chain Rule, and Quotient Rule, we get
g()=9(t-2/2t+1)" d/ dt (t-2/ 2t+1)

= 9( -2/2t+1)° (2t+1 -1-2(t-2) /2t+1)* =45(t-2) % 2t+1) "
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7- Differentiation of Trigonometric Functions
Derivation of sin x: (sin X)' = cos x
Dernivative of cos x: (cos X)' = -sin X
Derivative of tan x: (tan x)' = sec” x
Derivative of cot x: (cot X)' = -cosec” x
Derivative of sec x: (sec X)' = sec X.tan x
Derivative of cosec X: (cosec X)' = -cosec X.cot X

Example :

y=Jsinz—-4cosz

Dief(e)} = of (z)
y =3 D{sinz} — 4 D{cosz}
= 3(cosz) — 4{—sinz)

=3coszr+4sinz

Example:
What 1s d/dx sin(xz) ?
The Chain Rule says:
the derivative of f(g(x)) = f'(g(x))g'(x)

The individual derivatives are:

« f'(g)=cos(g)
e g'(x)=2x

So:
d /dx sin(x?) = cos(g(x)) (2x)
= 2x cos(x?)

39

Sy S5 el
38 peall o glall Ay il K
"L')f‘”a—ﬂ:‘

CamScanner 2 Wigo d>guwonll


https://v3.camscanner.com/user/download

Sl il salall
SVl Ala yall {%\
<

gl i et s ay

-~ dnee

Example :
Find the derivative of cos(x)sin(x)

The Product Rule says:

the derivativeof fg=fg" + " g

In our case:

« f=cos
e g=sin

We know (from the table above):

o d/dx cos(x) = —sin(x)
o d/dx sin(x) = cos(x)

the derivative of cos(x)sin(x)
= cos(x)cos(x) — sin(x)sin(x)
= cosz(x) — sinz(x)
Example :
What is the derivative of cos(x)/x ?
In our case:
f = cos
g=x
We know (from the table above):
f' =—sin(x)
g =1
So:
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the derivative of cos(x) / x = = x(-sin(x)) — cos(x)(1) /x*

=—xsin(x) + cos(x) / X

Example :
What is d / dx sin(x?) ?
The Chain Rule says:
the derivative of f(g(x)) = f'(g(x))g'(x)
The individual derivatives are:
f'(g) = cos(g)
g'(x) =2x
So:d /dx sin(xz) =cos(g(x)) (2x)

= 2x cos(x’)

Example :
. . = ¢cscrcotr
leferentlatey emcobe
Then

y' =csce D{cotz} + Dicscz} cotz

—cscz(—csc?z) + (—csczcot z) cot z

— —cscdz —cscrcotiz

= —csc w{csc? z + cot? z)
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Example :

2
Sin »r

¥y= 2
. g . cm x . . . e .
Differentiate . To avoid using the chain rule, first rewrite the problem as

sin’ z

'y f—
cos? r

B (sinz)?

~ {cosz)?

sinz\2
a (cmz)
— (t_anr)z

=tanrtanz .
Now apply the product rule. Then

y' =tanz D{tanz} + D{tanz} tanz

— tan z(sec? z) + (sec?z) tanz

= 2sec’ rtanz

Example :

f(z) = cos(2z) +sin” 2

Differentiate . Apply the chain rule to both functions. (If
necessary, review the section on the chain rule .) Then

f'(z) = —sin(2z) D{2z} + 2sinz D{sinz}
= —sin(22)(2) + 2sin z(cos z)

= —2sin(2z) 4+ (2sinz cos z)
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