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METHOD OF DIFFERENTIATION

Differentiation of Some Elementary Functions

L)

(i) % (x") = nx"~1 (ii) % (a¥) = a*fna (iii) %({’n D) =2
(iv) % (logax) = x;]a (v) % (sinx) = cosx (vi) %(cos X) = — sinx
(vii) % (secx) = secxtanx (viii) % (cosecx) = — cosecx cotx
\(ix) % (tanx) = sec?®x (x) % (cotx) = — cosec? x /
Basic Theorems
/
() —(+g=FE®+g® (i) k@) =k f(x)
(i) g (EG0)-800) = (6)8'() +g(IF (%) ) (1) - e @
v = EEE)) =f(Ex) g®

Derivative of Inverse Trigonometric Functions

/ dsin"’x 1 dcos™'x 1 \

(i) T T o rxz,for —-1<x<L
.. dtan—x 1 dcot™x 1
(ii) dx  1+x2’ dx  1+x? (X e R)
i) dsec™'x 1
dx | x| Vx2—1
(iv) deosecx _ ___1__ forx € (—oo,—1) U (1,0)
dx T x|Vx2-1’ ! !

o

Differentiation using Substitution

/ Following substitutions are normally used to simplify these expression. \
(i) Vx2 + a2 by substituting x = atan 6, where —g <0

<
<

NlA N3

(ii) Va2 — x2 by substituting x = asin®, where —g <0
(iii) Vx? — a? by substituting x = asecO,where® € [0,],0 # g

(iv) /zii by substituting x = acos®,where 8 € (0, m].

\_ /
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Parametric Differentiation

_ N . dy _ dy/de
[ If y =f(8) & x = g(B) where 0 is a parameter, then ax — dx/do" J

Derivative of One Function with Respect to Another

/ Let y = f(x); z =g(x) then % _ G i) \

T dz/dx | gr(x)’

f)  gx) h®x)
I(x) mx) n(x)
u® v wk)

fx) g® h'E

(vi) If F(x) = ,where f, g, h, I, m, n, u, v, w are differentiable functions of x then

fx) gx hE®
I(x) m&) n(x) I'(x) m'(x) n'(x) I(x) mx) nKX)
u® v wE| [uE vE) wE| U VE) wE)

o /

fx) gx h®
F (x) =

+ +
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