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First Principle of Derivative

The derivative can be defined for [ (x¥) at any point x as

[f(x+h) f(x)]
< h 7

dy = f'(x)=1lm

a‘.L h—0

If the function 1s given as v = f (x) then 1its derivative 1s written as Ey = f'(x).

§= ) > %@;{gm



4 SAFALTA cowm

An Initiative by IARJSNEl

STANDARD DERIVATIVES :

NG axn=ﬂxn_l.xeR.neR.x>0 i) a(e")zex
1 d ) —ax . d _ 1
&ﬂ) a(a ) =a*/na \(}}.) a(h”x ) = -
d ‘ 1 ¢ = o . d .
) &('log“ x) 3 loge o jﬁ;ﬂ (D) a(sm X) =cos X

%(tanx) = sec’x

. d .
(vid) &(905 X) =—sinx Iy

o
—
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. d R d
o (cotx) =- cosec2x E(SCC X) =secx tanx
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d
() . (cosecx) = cosec X cot X
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DIFFERENTIATION OF INVERSE TRIGONOMETRIC FUNCTIONS

il 1
@) —(sin'x) = ’
dx ° Ja-x%)
d ) 1
—(tan™ X) =
() dx( ; ) 1+ x>
1

d o
\Y —ASEE " &) = -
) dx \XI\.‘/X'—I

d - —
@ —(cosx) = 12
dx Ja-x3)
d ) -1
v —(cot ™ X) = 5
) cb(( ) 1+x~
. d -1 1
, —(cosec™X)= -
(Vi) dx( ) \xlvfx‘— :
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. d _d d WO+hEN = d po) ~
T-1: CEEELE)=ThEE 0@, 4 (e ) = 4 460 > 4 400

d o .d .
T-2 : &(kf(x))— ka f(x). where k is any constant. j),::, KO — ‘jSstﬂ(ii)

,T-3 : PRODUCT RULE :
%{fl({i).f{(x)} f(x) f,(x) +f,(x)— f(X).

Note : If3 functions are involved then remember
D(f(x)-g(x)-h(x)) =f(x)g(x)h'x)+gx)h ) f'x) +hx)fx)g'x)
S —— . ., — - - — L : _
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T-4 QUOTIENT RULE :

_Jx)
2(x)
(f(x))] gx)f'(x)—f(x)g'(x)
Dl Z ]= 2 . to be remembered as
 g(x) g (x)

d d
N* D' —(N'")-N'"—(D'
(D*)”
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T-5 DIFFERENTIATION OF COMPOSITE FUNCTION (CHAIN RULE)

dy dyﬂ

If y=1f{u) & u=g(x) then d do dx

“*CHAIN RUuLe”™

The derivative of a composite function can also be expressed as follows. y =f(u) 1s a differentiable

function of # and # = g (x) is a differentiable function of x such that the composite function

J-d =f[ g (x)] is defined then Yy = ﬂ@fbﬂ) 1 Sin(e) = (o (e9) x &
y — . ot gjﬁ,

—=f'1g(x)]-g'(x). [ d [

dx ?‘d - '/ 5[30) % '&.)

.._d Sin au&i'l :ﬁn{hgf‘) ¥ | gy
L A ke
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T-5 DIFFERENTIATION OF COMPOSITE FUNCTION (CHAIN RULE)

dy dy
y e y I
L et ot /@] | —cosec [£@]S'®)
\/f(T j\;j:()\.) cosec [ f(x)] [ —cosec [ f(x)] - cot [ f(x)]-f'(x)
- f.( ) af® a’®. log a - f'(x)
1 n-f'(x
[/ ()] - [f(x)]™! b g™ '._f'(-\')
sin [f'(x)] cos [ f(x)]- f'(x) log QS))
cos [ f(x)] —sin [£(x)] f'(x) f(x)
tan [ £ (x (sec? [ f(x,)j) £'(x) e f'e)
sec /)] | sec /@] @n[f@] /'@ | | %/ o loga
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T-5 DIFFERENTIATION OF COMPOSITE FUNCTION (CHAIN RULE)

‘b'
y e

[/(0)]" n[/S)1-S'(x)

J'(x)
i 277G
1 n - f'(x)

[ ()] - [£()]™
sin [ f(x)] cos [ f(x)]- f'(x)
cos [/ (x)] — sin [ ()] f'(x)
tan [ /(x)] sec? [ ()] 7'(x)
sec [f(x)] | sec[f(x)] -tan[f(x)] - S/'(x)

dy
J dx
cot [/(x)] — cosec? [ ()] /'(x)
cosec [ S (x)] | —cosec [ S (X)) © zeomcroupcr
a/® Ll [
| yessin
e/® SN o
okl sir
3 f Fiom kishonanshu Bhedoune to M
log [/ ()] | SR
f 1 Rothan Yaday v
log, [/(x)] = R
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_ sec x—tan x dy
b e ihen b k-
(A) 2 sec x (sec X —tan x)? (B) -2 sec x (sec x — tan x)2
(C) 2 sec x (sec x + tan x)? (D) -2 sec x( sec X + tan x)?

. &
by = (St _sod (Sesc=3 _ Sea=3m) - (5o gunsf ,
(Seorinl) (Seot- [ Sest ~ A% P

&‘é Q,(SEOL }U\bl_) ESCC(.JTWL— EL?-)L_] ~ 2Sex (S%)L—er\u() (WUC—SQD()

= -28ex (S et — 30’



If y=1log, 10, then the value of dy/dx equals-
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(log, 10)° 1
G 1 R 10 (D og, 10 D xTog,10)
Y= L‘B:Lm o - CQ’“'ED -+
o (s
_d_‘& :UMIQQ:—L ; v L
..L = . L bl
%L;* Lo o)
“byto =-bag, Guf)
Ced” ¢

=00 0 | nsof

X Ay IO
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Differentiation by using Trigonometric Transformations :

With the help of trigonometric transformations. the labour involved in computing derivative can be reduced.
Note some standard trigonometric substitutions

¥ Ya?-x? = putx=asinBoracos 6 m&o - /Ei—_&‘v?e) . @
2. Jat+x? =putx=atanboracoth

3, Jx2_a% =putx=asec6oracosecb

i \/(a—x)/(a+x) —putx=acosBoracos26

. Ja+x +Ja-x , i
L = putx=asin2
2 AR —nla—% P
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g 3x=x? .
If y=tan T 32 . then dy/dx equals-
3
(A)3x (B) tan 3x ©r . (D)3 tan!x
-\ 3 _,-.;Lj’
Hin 3% L= 4mB =) o= uilsL
=3t

Ty CM-MB = 47 30 = 30 = 3w b
[—330
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dy

Jthen ey equals-

X X

D)-—
©) 2v1-x*

H (620 = 2 (030
y = tan™! 1150089 +J1 icon® . where x> =cos g L= (w20 =25W'0
J1+cos 8 —/1-cos © ———
Q‘_(w‘i 4
Hn I:u’.oe +/ 25\"5 it 64.5...9
i _l(coselzdrsinelz]_t 1+tan6/2] 6»
=t cose/2-sine/2) N | 1"tane/2 _,[Zsm"p_ -g.,,
x 1 & .
=tan~! [tan (= /4 +5/2)] = = —+ — cos”
b= (/40 2)] W 42~ nﬂ@mg
= Ee — e X = | &/
odx 2 ,/ 4 “ i
1-Xx 1-X “kﬂJ{jo\z 928
o - 2
(— Jou3 Fnl

<dot ol 3)
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T-6 LOGARITHMIC DIFFERENTIATION : . 2 5. el

)

i)

v/

ﬁma% = L’B (ﬂxﬁgni\{.z)“(}zj

To find the denivative of : i 2 I
a function which is the product or quotient of a number of functions boy € +Lum it +lay

_¢ £ (x - f,(x) £5(x) £53(X).....
gL R T S TR TR,

a function of the form [f(x)]#* where f & g are both derivable, it will be found convenient to take the

logarithm of the function first & then differentiate . q(x |
OR (Ve &) 4

» (x) _ .2(x)In(f(x)) - -
y=(£(x) ™ = 2@ BE®) and then differentiate. n 1) e_a" M«aw
e

10+
g(uwmé(’*)
i



4 SAFALTA com

An Initiative by AR

Lnx

ECL X (5™ (0
-

Y~ S0

-I— iﬂ = ole A .|-.ﬂ_r|é‘:1)“

4 dx
= {4l

-

Y

dy - Hfl-l-f,uoﬂ :;.:ﬂ(,_}-.t%&)
ot #—
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. d x*
Gmier £
Find dx( ).
Lety= x> = logy=x*logx

ldy - X 14. » X
y o Xy log X [x*(1+log x)]

d
d_zz o [x 1+ log x {x*(1+logx)}]



4 SAFALTA cowm

Q= f6)  explutfeum
T-7 IMPLICIT FUNCTIONS : |

If the variable x and y are connected by a relation of the form f(x. y) =0 and it 1s not possible to express

yas a function of x in the form y=d¢(x), then such functions are said to be implicit functions.
—_—

DERIVATIVE OF IMPLICIT FUNCTION :

(i) In order to find dy/dx. m the case of mimplicit functions, we differentiate each term w.r.t. X regarding
yas a functions of x & then collect terms in dy/dx together on one side to finally find dy/dx;
(ii) In answers of dy/dx in the case of implicit functions. both x & y are present.

A DIRECT FORMULA FOR IMPLICIT FUNCTIONS :
&‘_ﬁ——

Let f(x, v) = 0. Take all the terms of left side and put left side equal to f(x. y).

dy diff. of f w.r.t. x keeping y as constant

Then 4 =~Giff. of f w.r.t. y keeping x as constant




Ifx>+y*=
) 4x + 2y ther
” 1 dy/dx equals
X—2
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If x>+ y?=4x + 2y then dy/dx equals—
2-X% X-2 y-1 D X
) ®) © = ®)

a (%4 = ?CE*'Hl“ Hat-2y

oy _ 239
S W
by e e

3
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dy
If y°+xy?+x3=4x+ 3, then find I at (2. 1)

L
L§5+‘a’_.g, o — yl-3 =D

dl?l = — (LAL"‘P"?-”Z_Q D=2, 14~ |
5'%‘1 + 2y

=~ (- D
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DERIVATIVE OFAFUNCTION W.R.T.ANOTHER FUNCTION

dy dy/d ' (x
Let y=1(X) . z=g(x) then y_oyicx Ik

o dz dz/dx g'(x)

—

r_d_ﬁ - Oyl [_ ')

02 dz/do | ;ﬁ;f-
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If x=a(e+sin g).y=a(l—cos g). then dy/dx equals-

(A)tan s (B)cot s \ (&) tan % 8 (D) cot % 8
dv _ 2u/dd \ @& (Sine) B
e e & e ey - 3
| 4 hﬁ) 1+ {iB >
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Ify=sin! 22" tan~! x. then the value of dy/dz is-
(B) 1202 (&2 (D) None of these
{dl - S;ﬂF‘E ,}"_:...-J-aqﬂ
[+ &
=G 24w dy _ dyldx - 2%l 5
L{-—'J‘ilﬂ?ﬂ ﬂla"' \Jgjﬁ}ﬁfr
[
:_an"t .Ql‘n.l-ﬁ'l ot
= 25

PRT

2> 41;.,\"3":,1!__




4 SAFALTA cowm

An Initiative by IARJSNEl

DERIVATIVES OF ORDERTWO & THREE

the second derivative ofy w.r.t. X & is denoted by f"'(x) or (d*y/dx*) or y".

d3y

Simularly, the 3® order derivative of yw. . t. X, 1f it exists, 1s defined b 1

d[d-’lyJ _
o It 1s also

denoted by f""'(x)ory'". = Simat

i‘ﬁ ~ (st
ot

( d (dy ):d» (o1
L e

ol_zlzg ~ — St

>
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f(x) 1s a function such that £ " (x) = - f(x) and f' (x) = g(x) and h(x) 1s a function such that

h(x) =[f(x)]* + [2(x)]* and h(5)=11. then the value of h (10) is-
0 B)1 1m0 (D) None of these
§1EO=—4x) 1lo0s gy = glik)= g o

W)= [ReF) +H0
M= 2 feoly) + 2463 Al
= 20l + 2glu) §lO
= 24(0al0) +2603 (—4(x )
= 2H(x)3 \_;3}%(@

NEAETS S h{z)=] h(lo)=1)
lh[:Q:. K.




The value of the derivative of [x—1|+ [x-3|at x =2 1s-
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(D) Not defined

(A)-2 WB) 0 ©)2
Y= l'-”-“'l +5-3) dA=2
'_;E—F
= O ¥ —(y— b
+ Ci,é) lhf.I:*
S g (A f —2>¢

X Z0

s« <
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If f(x) = \/[1- sin2x . then f'(x) is equals to -

(1)—(cosx +sinx). for x = (n/4, n/2) (2) (cos x +sinx). for x=(0, n/4)
J3) —(cosx + sinx). for x (0, n/4) (4) cosx —sinx. for x = (n/4, n/2)
By = Ji-sinax = \/;:h'_#ﬁm"ﬁ(, — 28 lmy. —
> | [ - ]
CS'fmc:— (3
4007 | Sint—Gox| o3
FZ %

6[70 - Cand — SimL. WE @f‘;)

Sini—Gmt WE(E 1% |
g‘ (*) = = Stnx-Gel wLE (0, %)
CUJ)L-'}"SI'H:'L

(i é—@jé})



