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-: Second Order Derivative :-

> Successive differentiation

The process of differentiating the same function again and again is called successive differentiation.

(i) The derivative of y with respect to x is called the first order derivative and is

d
denoted by —‘%— (or) y, (or) f'(x)

(ii) If f'(x) is differentiable, then the derivative of f'(x) with respectto xis called

9

FA

the second order derivative and is denoted by ‘d—é (or) y, (or) f"(x)
n 5

]

(iii) Further —3, (or) y, (or)f(")(x) is called »'h order derivative of the function

dx
y = flx)

d’ d
(i) If y = f(x).then dx’z' E d‘i(di).

Remarks [ d> didv\dt d|eg ()| dt
(ii) Ifx = f(t ) and y = g(t ), then dx}2’= dt(di)3= dt{f"(t)}'dx




Example 1.

Find the second order derivative of the following function:

x? +tanz
Y= r® L tanzx

dy
der

3r? 1+ sec?

¥

dy :

— =6br + 2secr.secrtancx
2

o}
= br + ?sec r.tanx

Example 2.

d
If z =sin"'tand y = log(1 — tz), then a

?f: att =1/2is
o




Example 3.

- d?
f (a + bx) ¥’ = x, then prove that mad—g = (
i

Consider the given equation.

(a+bx)e¥* =2

Take log on both the sides.

In(a+ bx)+ E]_ne =Inzx
£

¥ _ Inz —In(a + bx)
-

y = rln ( I )
a-+ bx

Differentiating again with respect to z, we get
d%y a’
2 r(a + b.r}2

Hence, LHS = RHS.




Example 4.

If y = (cut_lm)z,then show that (1 + :{t2)2 % + 2x (1 + a2 % = 2.

v = (cot ™! z)?

d d .
a’_i — —(cot™' z)?

—2cot ' d{ ;
——— |1y = —(co
1+ 22 1™ dx

h =

h =

(1+22)y1 =2cot 1oy = S
dx-

squaring both the sides
(1+ z%)%y} = 4(cot™! z)*

differentiating w.rt x

: : - d .
2(1+z%)2x = ¢f + (1 + 2%)%2y, Vi = 4 x ﬂr—limt_1 z)?
T

substituting (i)
2(1+2%)2z.07 + (1+2°)2uy = 4u;
2y [22(1 + 2)y; + (1 + z2)?] = 4y

oo (14 22y £ 22(1 + 2)y

@

gun
(1+ Lrg,]‘j.d‘rg + 2z

Hence proved.




Example 5.

dz
If 2 = cos™ 0,y = sin" @ then Eﬂ =

dy
a8 nsin™"' 6 cos #

E " —ncos" 1 fsinf
df

— —tan™ 2@

by _d (dy) df
2 df r | dr

— ((n —2) tan™ *sin#)

—ncos™ 1 f#sinf

(n—2) tan" 4

n cos"l@sinf

Example 6.

d?
If V2 + v+ /¥y —x =cthen d—g equals
A

By adding (1) and (2) we get

Given: /T +y + 4/
1

CNWT Y+ o

Rationalising the denominator, we get

AT WY
(x+y) (¥
_ VT Y Y

=T +y
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