Some Standard Differentiation

(1) Differentiation of algebraic functions

(i) ix” =mx"",xeRneRx>0 (i i(\/;)z ! (iii) i( ! jz - nl
d dx x" x"

x 24x dx

(2) Differentiation of trigonometric functions:The following formulae can be applied directly
while differentiating trigonometric functions
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| —SInX =COSX

(i) y

X
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(i) —cosx = —sinx
dx

(iii) itanx =sec’x
dx
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(lv)—sec x = sec x tan x
dx
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(v) —cosec x = —cosec x cot x
dx
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(vi)—cot x = —cosec *x
dx

(3) Differentiation of logarithmic and exponential functions:The following formulae can be

applied directly when differentiating logarithmic and exponential functions

0 Liogx =L, for x> 0
dx X

X
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i) —e* =
(i) ¢ e



(iii) iax =a* loga, fora> 0
dx

(iv)iloga x :L, forx> 0, a> 0, a# 1
dx xloga

(4) Differentiation of inverse trigonometrical functions:The following formulae can be
applied directly while differentiating inverse trigonometrical functions

(i) isin"xz;,for—l<x<l
dx 1-x’

(ii) icos’lxz_—l,for—l<x<1
dx V1-x?

o d 1

(i) —sec ™' x = ————, for| x|>1
dx x| Vx? -1

(iv) icosec’lx I S for| x|>1
dx | x| Vx® -1
d
(v) —tan~ x = - for x e R
dx 1+x
(vi) icot_1 X = _—12, for x e R
dx 1+x

(5) Differentiation of hyperbolic functions:
(i) isinhx =coshx

dx

(ii) icos hx=sinhx
dx

(iii) i tan h x = sec h’x
dx

(iv)icothx =—cosec h’x
dx



(v) isechx =—sechxtanh x
dx

(vi) 4 cosec hx =—cosec hxcothx
dx

(vii) disin Bl =174 +x2)
X
(viii) dicos Wlx =1/ - 1)
X
N d 4 2
()~ tan ”x =1/ = 1)
X
d -1 2
0 — —coth™lx =1/(1 =x?)
X
(xi) di sec hlx =1/ x4/(1—x2)
X

(xii) dicosec h'lx ==1/xy(1 +x?)
X

(6) Differentiation by inverse trigonometrical substitution: For trigonometrical substitutions
following formulae and substitution should be remembered

(i) sin'x+cos ' x =7/2
(i) tan ' x +cot ' x =7/2

(iii) sec ' x + cosec 'x =7/2

(iv)sin" x £sin”'y = sin_l[x\/l —y? iy\/l - xz}



(v) cos ' x+cos'y = cos"l[xy FA-xH(1 —yZ)J

. +
(vi)tan " x J_rtan_ly = tan_l[ x_ Y }
1+xy

(vii) 2sin”' x = sin "' (2xV1 —x?)

(viii) 2 cos™" x =cos'(2x? = 1)

2x . 2x 1 1-x?
- | = sin - | =cos >
1-x 1+x 1+x

(x) 3sin”' x =sin'Bx —4x?)

(ix) 2tan ' x = tan 1(

(xi) 3cos™' x =cos”'(4x° —3x)

.. 3x—x°
(xii) 3tan ' x = tan "'
1 -3x?

_ _ _ A x+y+z—xyz
(xiii) tan "' x +tan"' y + tan "' z = tan 1( 4 yj

l—xy —yz —zx
(xiv) sin”'(=x) = —sin"" x
1

(xv) cos ' (—x)=7 —cos " x

(xvi) tan ' (-x) = —tan ' x orz —tan "' x

. 1-
(xvii) 7 tan'x =tan"' al
4 1+x



(7) Some suitable substitutions

S Functio Substitution S Function Substitution
N. n .N.

( Na? — x2 X =asiné or (ii N2+ g X =atan @ or
i) acos @ ) acot @

( x2 - g2 x =asecf or @i a—x X =acos 20
iii) acosect V) a+x

( a? — 2 x? =a’ cos20 (v ar — x> x =asin’@
v) a* +x? )

( x x=atan’ @ (v X x =asin’ @
vii) a+x iii) a—x

( Jx —a)(x - x=asec’@-btan’6 (x Jix —a)b - x =acos’ 0 + b sir



