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15- The Derivative of Composite functions (Chain Rule)

If y is differentiable function of (u) and (u) is differentiable function of (x).

Then y is a differentiable function of (x).

That is
- fa) =Y ) =2
y=Ju du ’ =] dx
dy dy du
dx du dx

Example:- Find %, wherey = x%2 +Vxandx = 3t2 — 2t + 1

Solve:
dy dy dx
dt dx dt
dy ( 1
= —i= 2x+—) 6t —2
= 27 6t=2)
Substitute

x=3t2-2t+1

(6t — 2)

=>filz(2(3t2—2t+1)+ )
dt 2V3t2 —2t+1




Example:- Find %, wherex =2t+3andy=t* -1

Solve:
dy
dy de
dx dx
dt
d 2t
dx 4
Substitute
t_x—3
2
dy x-3
~dx 2
16- Implicit Derivative
Example:- Find %, if y2=x
Solve:
yt=x
dy
= 2y—=1
Y dx
dy 1
dx 2y

and y, = —/x

.....................



= = and =

dx 2y: 2vVx dx 2y, 2(—x) 2v2

Example:- If y = f(x) for y3 + xy + x> = 2 . Find :—Z

Solve:
dy dy
2— — S—
= 3y dx+xdx+y+2x 0
dy dy
— 3yZ = — = —2x —
ydx+xdx Gl

d
= (3y? +x)d—i’=—2x—-y

dy -2x-y

— =
dx 3y%+x

10-Higher Order Derivative

Definition: If y = f(x) is a continuous function, then the first derivative is

d . e d?
¥y = d—i = f'(x) and the second order derivative is y'' = d—x;' = f""(x) . the n'"

order derivative is



3 = o i
Example:- If y = 4x> + 2x + 1, Find oz

Solve:

d
= y’=d—i’=12x2+2

d’y
=y =@=24x

11- Derivative with Physical Application

1- Velocity = denoted by v

2- Acceleration = denoted by a

3- Time — denoted by ¢
4- Distance = denoted by x
_dx _dv  d’x
"Nt ’ “T T ae

Example:- Find Velocity and Acceleration such that x = t3 + 3t + t + 1, at
t =2.

Solve:

dx .
>v=—=3t“+6t+1
dt

=>v=12+12+1=25m/s att=2

dv
= a=—=6t+6
dt

= a=12+6=18m/s att=2



