13.4 Differentiation

Introduction

The rate of change of one quantity with respect to some another quantity has a great
Importance.

The rate of change of a quantity ‘y’ with respect to another quantity ‘x’ is called the
derivative or differential coefficient of y with respect to x.

Some standard differentiation

(1) Differentiation of algebraiefunctions %x" L
In parti cular
(i) <t =ntsn”ze) (i) < (J‘)_T

i)

(2) Differ entiation of triggnemetricfunctions:

(|) %sinxzcosx (||) %cosxz—sinx

(|||) itanx=sec2x (|V) isecx:secxtanx
dx dx

(V) icosec X = —cosec x cot x (V|) icotx = —cosec *x

Theorems for differentiation

Let s gx)@nd ux)be differentiable functions

(1) If at al points of a certain interval, r«)-o, thenthe function sx) has a constant
value within thisinterval.

(2)Chainrule

(i) Case |l : If yisafunction of u and u is a function of x, then derivative of y with
respect to xis & Zy or y = fw :>——f( )—

dx

(i)Case Il : If y and x both are expressed in terms of t, y and x both are differentiable

with respect to t, then dy ;’yj Z

(3)Sum and dlffer ence ruler'Using linear property di(f(x)ig(x)):di(f(x))idi(g(x))
X X X
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(4)Product rule

(1) (020 = i) )+ g0)- fv)

i d dw du dv
(| |) —@yw)=uy.— VW — +uw.—
dx dx dx dx

(5) Scalar multiplerule: %(kf(x)):k%f(x)

d d
(6)Quotient  rule: i[mjzg(")dx(f("»‘f"‘)dx(g"‘”
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