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DERIVATIVE OF A FUNCTION
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DERIVATIVE OF A FUNCTION
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DIFFERENTIATION OF IMPORTANT FUNCTIONS

d d

d—(c): 0, ¢ 1s independent of x — (cosec x) = — cosec x cot x,{x # nm}
X 2 2-/ I x e
j I ”?Li(sin‘lxh : Jxl<1
e e d . 1
— (SIn x) = cos x S lyy= —
dx(w) w/ dx(cos X) 1_xz,|x|<1
i(cos X) =—slnx d - 1
dx = A / —(tan .')C)z 5
—~_(tan x) = sec® x,{x # nw + — d 1 1
dx o ~———" 9 —(cot™ x)=— :
—(5301: x):—coseczx,{xinn} i(sec‘l %)= 1 xl>1 © —
Cfix \AS 7 dx _|x;| x2_1? Xz
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DIFFERENTIATION OF IMPORTANT FUNCTIONS
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FORMULAE OF DIFFERENTIATION
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DIFFERENTIABILITY OF FUNCTION
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DIFFERENTIABILITY OF FUNCTION

Right hand derivative Right hand derivative of
f(x) at x=a, denoted by f"(a+0) of f'(a"), is the
hm f(O.', + h)_ f(a)

h—0 h \/

Left hand derivative Left hand derivative of f(x)
at x=a, denoted by f'(a—0) or f'(a”), 1s the
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QUESTION
A~
Let f: R— RDbe defined as oS X 27D
f(x) = sin(| x|) /’M ’
Which one of the following is correct? 7[ ’( 1?
(a) f1s not differentiable only at O o
(b) f1s differentiable at O only \ )] ® <0
(c) f1s differentiable everywhere v /
f 1s non-differentiable at many points
q A?l Z =0 y
(. _~ Snx , 220
70)= sin [/ LHD - |
0
\ glﬂ@x)"’g;ﬁx/ X< 0 kﬁlﬂ—") —-/

B ol prints (%) | |
10 here faogu/) ) 1t 0 df%c&enmble. LH) £ RHD,
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CHAIN RULE
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EXAMPLE

What 1s the derivative of sin (sin x) ?

(@) cos (cos x)

\9/ cos (SIn x)cosx

= 5’;7) (9/.7)1)
= dhu
- GMLL'_‘;(E’
dr
- Cosu., OSX

= (Los(ﬁm)- Cosx
N e,

(b) cos (sin x)
(d) cos (cos x)cosx

{f U-=SmiL
du - mex
dx
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EXAMPLE

What 1s the derivative of sin (sin x) ?
(@) cos (cos x) (b) cos (sin x)
(¢) cos (sin x)cosx (d) cos (cos x)cosx

Ans: (c)
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PARAMETRIC FORM .
. . dy . Z=t
To find . In such a case, d i oDSé"
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EXAMPLE
dy

Find —, if x=a(0—sinB) and y=a (1— cos6) d 612)

ax \_&\/ I

A = a(o-(-sho) = asino d
de ;C(-?ﬂ)
_d_z_ ] a(,_@om)z a(/pwfe)
0
oy . asho = She ofth
Ay 2| Tds j a(/'aose) (~ ¢030
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IMPLICIT FUNCTION

Y + Sny = 4
i
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EXAMPLE

If x* +2xy+y =4, find — dy

a?x+a(x_¢+i(/7 7" Bi( ) -0

gﬁfﬁ (o?u gd) - —2&6’27(,

Ay ) o2 (p)
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dr Vo?wzd” 4""3&”
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DIFFERENTIATION BY SUBSTITUTION

Expressions Substitutions
a2+x2 x=atan®
a® — x° x=asmnborx=acos0O
x° —a? x=asec 6 or x =a cosecH
a—l—x a—x x=atan 6

a—i—x xX=a cos 6

a— x a+ x

x=tan 06

1+ xz 1 :t:
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EXAMPLE ~ sin(f) = ¢
derivative of E( Ak X; 1- X} wrt X
= (0520 [ cos g = Q9 - .
= — / - 2 fo;'/z, Sin ﬁwﬁ& T @)
|+ = [+ Cos20 = dcoso 3

e
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LOGARITHMIC DIFFERENTIATION
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EXAMPLE
If x =¢* 7, then % 1s equal to which one of the
following?
@ (1(;1;; i)“z ® (1 +l i)og x)
X+ 0g X
© (1(+ 10?.1:) @ (12111:)2

(7[7)(; (17) loJe Jf
ey
1) e ()"
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1 2
—log (1 + tan“x)
Q)If y = e? ,then LA 1s equal to
dx
1
(a) B sec’x (b) sec’x

L. log (1+ tan? %,

(¢) secx tanx (d) e?

@i=]

EXAMS
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1 2
— log (1 + tan“x) )
Q)If y = e? ,then L 1s equal to
dx
1
(a) B sec’x (b) sec’x
L. log (1+ tan? %,

(c) secx tanx (d) e?

Ans: (c)

EXAMS
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Q)If y = 2* - 3** 1 then Qi

dx
(a) (log2)(log3)
(c) (og18%) y~

s equal to
(b) (log18)
(d) (log18)y
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dy .

Q)If y = 2* - 3** 1 then e 1s equal to
X
(a) (log2)(log3) (b) (log18)
(c) (log18%) y° (d) (log18)y

Ans: (d)
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sec x + tanx o

secx —tanx

Q)What i1s the derivative of

(a) 2secx(secx+ tanx)
(b) 2 sec’x (sec x + tan x)”

(¢) 2 secx(secx+ tanx)”

(d) sec x(sec x + tan x)2
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sec x + tanx o

secx —tanx

Q)What i1s the derivative of

(a) 2secx(secx+ tanx)
(b) 2 sec’x (sec x + tan x)2

(¢) 2 secx(secx+ tanx)”

(d) sec x(sec x + tan x)2

Ans: (c)
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DIFFERENTIATION OF FUNCTION w.r.t OTHER FUNCTION

Let = f(x)and v=g(x) be two functions of x. Then, to

find the derivative of f(x) wrt g(x), i.e., to find au we use the

dv
following formula du _aulax

dv  dov/ dx
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EXAMPLE

differentiation of log sin x wrt \/ COS X

U = ﬁ@i!;nx
V= o

1. Ctosx
<____), (-77) - X/QY)X
dy

) &
¢ Neorx

B o?(ng)z/j
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SUCCESSIVE DIFFERENTIATION E ¥

/ 3

Let vy = f(x) be a function of x, then ? 1s called first é' = @_

X
dezrivative of a function and derivative of first derivative, Y’ - 4 31") 2 Ill"
d’y . L. .. .
—~ 1s called second derivative of original function and so
T2 g d”/ _ (4 31) - Y
on.

0”” =AY

The process of differentiating a function more than

once 1s called successive differentiation. ///(} iL
Ny o —
7/ (1) — et devivafive — __éf_d 7l
) 74 dr 413

fil) = semd * o — 2
X
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IMPORTANT RESULT
- (sin x) = sIn [x + n_n)
ax " 2

n

(COS X) = cos (}{ + rm)

ax " 2
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DIFFERENTIATION OF DETERMINANT

To differentiate a determinant, we differentiate one
row (or column) at a time, keeping others unchanged.

fx) 8(x) h(x)
If y=|px) qlx) r(x
u(x) uv(x) w(x)
p f(x) g(x) h'x) | flx) aglx) hx)
d—y= p(x) q(x) r(x) |+|p(x) q'(x) r'(x)
* u(x) uvlx) w(x) ulx) vix) wlx)
flx) g(x) hx

+| px) q(x) r)
:i(x) U(x) w(x)
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EXAMPLE

¥ x? 3x?
- d’ f(x)
f(x)=|1 -6 4 |, here pis a constant, then 3
2 3 dx
p DL P
1S
(a) proportional to x* (b) proportional to x

(c) proportional to x° (d) a constant
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EXAMPLE

¥ x? 3x?
- d® f(x)
f(x)=|1 -6 4 |, here pis a constant, then
3
2 3 dx
P P P
1S
(a) proportional to x* (b) proportional to x
(c) proportional to x° (d) a constant

Ans: (d)



NDA 2 2024 LIVE CLASS - MATHS - PART 1

2
Q)Ife” + xy = ¢, then what is the value of d— at x=0?

>0 —F ef+0-¢

; , 42 (ef ef .4
CH [@ E 1)
6/- l ( +i) = 0 Zf% 0 (ehl)

Wdljo} 4. - /(f’? L (M) J
dx (eo”ﬂ) g&l )
) e
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Q)Ife’ + xy = e, then what is the value of
() e (b) e™
() e @ 1

Ans: (b)

d*y
dx?

at x=0?
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Q)Ifx=3tan tand y = 3sec ¢, then the value of
1S ) .
(a) F (b) @
© 575 @7

d>y T

“att=—,

dx® 4
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2

Q)Ifx = 3tan tand y = 3sec ¢, then the value ofzg att = Z,
1S . , ’
(a) F (b) @
© 575 @7

Ans: (b)
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Q) For x e [0, i), if the derivative of

6x~/x
tan
1 — 94

} is vVx- g(x), then g(x) equals

®)- Bxx o B (d)

1+ 9y’ — 9y’ 1— 9% 1+ 9%°

(a)
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42
Q)If:vaz:=1 tZandyz th
1+ 1+¢
@ -> (b2
X X

,then @
dx
(0 ==

1s equal to
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1— ¢t 2 dy .
Q)If x = and y = .then — is equal to
1+ ¢ TP dx 0
X X
@ -2 2 © -~ (@@=
X X y y

Ans: (c)
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Q) y = A sin (logx) + B cos (logx).

What 1s the value of xi [x@

dx X

(@) 0 (b) 1 © v

)’

(d) —y
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Q) y = A sin (logx) + B cos (logx).

What 1s the value of xi [x@
dx X
(@) 0 (b) 1 (c) y

Ans: (d)

)’

(d) —y
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What 1s the sum of the first 50 terms of the series $y = 2 a,
(Ix3)+@Bx5+OGExT)+....7

@ 171,650 (b) 26600 s, = Z(4m* - /)
© 26650 ) 26900

_ Shnt- Zf
1x3) +(3x3) 4+ (Sx#)4 .- N
N 420t

!
dn- (°?"*'> ) = ), 2,2, KO/ -
do-y) (it NP 4 /\Lﬂz/j//_)
n=| (/H-f('/- ~"(5p'ffmd)
a, - («2%")(3””) :G?n)l« (" - 4(50)(5))(/DIL _ 5D
z 4‘1)1'/ 6
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