Chain Rule

We know that for the function

f (x)=Sinx, f'(x)=Cos x. Also if

g(x)=4x, then g'(x)=4.

Now if we consider the composite function

y =f (g(x )), then we get
y=f(4x) =S8in(4x)
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The Chain Rule will give us the answer, indeed

y=f(gx)=y'=f"(gx))xg'(x)

So for this example, [ (x)=Sinx, g(x)=4x
f'(x)=Cos x, = f'(g(x))=Cos 4x,

g(x)=4x = g'(x)=4.
=y '=Cos (4x)x4 =4Cos(4x)
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y =Sin(4x)

y'=Cos (4x ) x 4
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More Exercise: Find ) ', if

a)y =Cos(x°) b)y =Cos’(x)

c)y =(Bx> —9x* +5x —8)"

d)y =(‘/x4+2x +1

e)y =Cot°(2x> —3x7) f)ditan9(sinx)
X
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a)y =Cos(x°)

y'==Sin(x>) X 3x°"
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b)y =Cos’(x)
3-1

y =(C0SX)3 x> — 3x

y'=3(Cos x )3_1 x(—=Sin x)
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c)y =(Bx> —9x* +5x —8)"

xlO lox 10-1

y'=103x>=9x > + 5x —8)"""

X (3x5xx 1—9x2x*"'+5)
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d)y =(‘/x4+2x +1
1

y =(x4+2x +1)Z

y’:i( Y4 2x +1)‘1‘_1>< (4x4_1+2)
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e)y =Cot°(2x> —3x?)

6cot” (2x° —3x %) x (—0502(2x5 —3x2))><

(2x5x 7" =3x2x ")
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) a tan’ (sinx )
dx x =0

y =tan’(sinx )
"=9tan’ '(sinx ) x sec’(sinx )x (cosx
Yy

= ™ tan’(sinx ) =9tan’"(sin0)xsec’(sin 0)x cos0
X x =0

=9tan’ "' (0)xsec’(0)x1=9x0x1x1=0
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Another Notation of Chain Rule

If V isterms of avariable f and ¢ is terms of x

then evidently ) is terms of X

so we can talk about the derivative

of y withrespectto X, thatis, dl and
dx
% _ Y G
dx dt dx
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Exercise. y =t—t3, x =t+t1°. dl =7

dx |,_
Solution. dl — dl < d_t t=1
dx dt dx
da 1
MCAR . _
at ¥ dx  dx dx  1+3t7
dt
dy 5 1 1_3t2
= —=10-3 —
dx ( )X1+3t2 1+3¢7
dy| _1-3 2 1

dc|_  1+3 4 2
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Exericse.y =t—t3, X =t—|—l‘3. dzy .
dx * t_1_°
1—3¢7 )
2 2 d 2
dl_l—fit d~y B 1+ 3¢
dx 1+3t2 dx > dx
L 2
y 1 3t2
B 1+ 3¢ th
B dt dx
_—3><2t><(1+3t2)—3><2t><(1—3t2)X 1
(1+302) 1+3¢°
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2
:>dy—

dx?

—3><2t><(1+3t2)—3><2t><(1—3t2)X 1
(1+3t2)2 1+3¢°

2
:>d y :—6><4—6><(—2)Xl

dx?| 16 4

—-12 1 -3
== — X — = —

16 4 16
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More General Form
of Chain Rule

day _ dy » ax;, o ax, 9 ax, . ax,
dx, dx, dx, dx, dx, dx

n

Exercise. ysin z + y3 |

(z+2)Y =x"+z(x-2) x> =x({—1)+32

A
dt r =1
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