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5.3 Derivatives

(Previous Year Questions from solutions 20015-2025)

McQ's :
1.
The derivative of log x with respect to L is
%
1
A ——
XS
® -
X
(C) -x
o 2
X
2.

If sec_l(1 +X] = a, then g—y is equal to

1-y X
@ X1
y-1
® X1
y+1
y—1
(C)
x+1
_ y+1
D b
(D) —
3.
C 2 .
The primitive of ———— is
1+ cos 2x
(a) sec?x (b) 2sec?xtanx
(c) tan x (d) —cotx
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4,

+ v
If tan (x_}_) =k, then % 1s equal to

@ =

x
2 (¥
(C) sec (x)
5.
— a2 (3 dy . :
If y = sin® (x°), then — 1is equal to :
dx

(a) 2 sin x? cos x°

(c) 6x2 sin x° cos X5

6.

. dy .
Ify = log (sin %), then — 1is:
dx

(a) cot eX

(c) eX cot eX
7.

The derivative of ¥2* w.r.t. x is

(a) a2—1 (b)
() 2x%%(1 + log x)
8.

_ : d%x .
If x = A cos 4t + B sin 4t, then d_2 1s equal to
t

(a) «x (b)
() 16x (d)
9.

If y=1Io tan(E + E) then ay is :
¥R R g o dx
(a) secx (b)
() tanx (d)

® =
2| ¥
(D) —sec (x)
(b) 38x3 sin x3 cos x°
(d) 2x2sin? (x3)
(b) cosec eX
(d) eXcosec e
2x%% log x

—X

(d) 2x%%(1 —1log x)

—16x

cosec X

secxtanx
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10.

If x=acos®+bsin6 y=asin0-—>bcos0, then which one of the
following is true ?

o d2 d o d2 d
(a) yz—dxg—xd—z+y:0 (b) yZ—d 337 +Xd—§+y:0
X
, d2 ,d2 d
o d%y Y _v=0 d 29 Y _ Y -0
(c) y—AY2 +xClX y d vy o2 de y

11.

Derivative of tan‘l[ = 2] with respect to sin—! (2x /1 — x2 ) is:

1-x

1 1
( - = (b) =
a) 1 _ 5

Lo
=
|

(c)
12.

If (cos x)” = (cos y)¥, then % is equal to :
X

y tan x + log (cos y)

(a)
x tan y — log (cos x)
®) x tan y + log (cos x)
y tan x + log (cos y)
© y tan x — log (cos y)

X tan y — log (cos x)

@ y tan x + log (cos y)
x tan y + log (cos x)

13.
. dy T .
If y = 3 log./sin x, then ax at w= i is :
X
2
3 (b) =
(a) b) 3
3 -3
(c) ) (d) >
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14.
: 1 1 dy .
If y=sin-! (2x,/1—x> ),— — <x< ——, then — is:
Y 42 2 dx
2
(a) 2 (b) =
1-x~
(c) ‘29 (@ Y1-x”
1—x°
15.
Ify = sec (tan—! x), then % atx =11is equal to:
1
(a) /2 (b) —
J2
1
( il d =
c) b3
16.
If eX+ &Y =eX*Y  then S
dx
a) ev-x b) ex*V
c) —eVx d) 2e*V
17.
If y =5 cos x — 3 sin X, then % Is equal to:
a) -y b) y
c) 25y d) 9y
18.
If y = log(cos e¥), then j—i Is:
a) cose*1 b) e cose”
¢) e*sine® d) —e*tane*
19.
The derivative of sin™! (2x,/1 — x2) w.r.t sin’'x, —é LH L TIE 5
a) 2 b) g— 2
c) % d) -2
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2024 march :
1.

The derivative of sin (x2) w.r.t. x,at x = Jn is:

A 1 (B) -1
© -24n - (D) 24n
2.

Derivative of x2 with respect to x3, is :

@ = ® =
© = @) 65
3.

I x=at, y=%, t:hen(élEy is :

A) 2 (B) -2
1 | 1
(C) t_2 D) - t_2
The derivative of tan~1 (x?) w.r.t. x is :
X 2x
. (B)
WA 1+x4 1+x4
2x 1
- (D)

e 1+x* 1+x4
4.

i[cos (logx+eX)]atx=1is:

dx

(A) -sine (B) sine

(C) —-(Q+e)sine (D) (M+e)sine
5.

If y = cos™1 (e¥), then dy is :

” dx
B e 1)
Pt | %% 41

D) ——
- ;}9_2" -1 ( P |
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If sin(xy) = 1, then %is equal to:
x

(A)

©)
7.

RI< <R

The derivative of 2* w.r.t. 3% is:

X
(A) (3) L

2) log3

2\ log 2
. (3] log 3
8.

The derivative of 5* w.r.t. e* is :

5 1
A — | =
e (e] log5
X
(C) (Ej log 5
e
9.

If y = sin~! x, then

(A) secy
(C) sec’ytany

10.

dzy

—dx—zls:

| -
y
Oy -<
X

3) log2
3\ log3
D 21 =ae
2 (2) log 2

(B) secytany
(D) tan?ysecy

Derivative of x2 with respect to x3, is :

@A) =

© —

3x
(B) -

(D) 6x°
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W= =

11.

Derivative of e2* with respect to e¥, is :

A) e* (B) 2e*
12.
Derivative of e¥"** with respect to cos x is
(A) sin x esin® (B) cos x e®in*x
(C) -2 cos x esin’s (D) —2 sin? x cos x e®ins
13.
dy .
If e*®¥ = ¢, then == is:
@ ¢, then e is
2
xe* ¥ -2y
A B —
(A) 2y .
2y : &
0 = (D) ==
(©) " %5
14.
. dy o
If xe¥ = 1, then the value of —atx=11s:
x
A) -1 B) 1
1
©€) —e @ -
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2025 March :

1.
d2y
If y=sin"1x, then (1- x2)——2— is equal to :
dx
dy .y
(A) de (B) xdx
dy dy
2 g2
< . dx (e x dx
2.

If y =logo, (J2x), then -g—i is equal to :

(A 0 (B) 1
1 1
2 D) ——
3.
If tan~1 (x2 - y2) = a, where ‘a’ is a constant, then % is :
@ = B -~ =
¢ y
@ & o 2
X . f
4.,

If y = a cos (log x) + b sin (log x), then x2y, +xy; is:

(A) cot (log x) B) vy
C) -y (D) tan (log x)

5.

If fix) = - 2x8, then the correct statement is :
1) _#f_1 (1) __pf_1
Y e
1 1 1 i 1
©) —f‘[i) -f(— 5] D) f(ﬁ) =—f 2)
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I.Composite function (chain rule) :
1.

Differentiate cos {sin (x)?} with respect to x.

Sol.

dy __— _
—— = -2X - cos X“ - sin (sin x°)

dx

2.

Differentiate 4/sin (e*) with respect to x.
Sol.

dy e"-cos(e”)
dx 24/sin (e*)
3. 2024

If y = cos? (sec® 2t), find (ji—f

Sol.
y =cos’ (sec® 21)
dy ’ ) ) ; d(sec’ 21)
= — =3cos (sec” 21)[-sin(sec” 27)|x ——
a ( )[—sin( )] e

dy y 5 : 5
= —=-3cos (sec” 2f).sm(sec” 2f)x 2sec 2f.sec2t tan 27.2
t

dl'. 2 7] - 2 5
7 =—12cos (sec” 2f) xsin(sec” 2t) xsec” 2f x tan 2t
4
| prepared by : BALAJI KANCHI |
4.
. ooy . o Fig g
Differentiate sin“(x”) w.r.tx".
5.

Differentiate sin” (\/; ) with respect to X.

Sm(z&) - sinvx cosv/x
2Jx Jx

Ans:
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6.a
dy 1+ y4
Ify = Yytanvx , prove that Vx — = .
dx 4y
Sol.
y =+ tanyx
dy _ sec?Jx L
dx 2/ tanyx 2vx
dy _ sec*Jx
\/de " atan'x
1+ (tanvx)? 1+ y?
RS -l 8 [ prepared by : BALAJI KANCHI
6.b
i ]’[3
If f(x) = /tan +/x , then find ' tﬁ}
Sol.

sec” Vx
4&#&11}(&)

n
4
7.a 2024
: -1 ox dy
If y = sin (tan™' e%), then find e atx = 0.
X
Sol.
dy e*
e S —1(p%
= cos (tan™'(e*)) x ST
(dy) T 1 1
— = (0S— X == ——
dx/ y=o 4 2 242 [prepared by : BALAJI KANCHI
7.b

If y = cosec (cot vx ), then find g—y
X

Sol.
dy = cosec (cot \&) cot (cot J;) coseczﬁ

dx 2%

Prepared by : BALAJI KANCHI Page | 10
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8.
If y =log (cos €%), then find d_y
dx
Sol.
dy _—sine’

.e* or—e* -tan e*

dx  cose*

Iprapured by: BALAJI KANCHI I

9.
., dy
If y=.,a+.a+x,thenfind —=.
y a a-+x en fin I
Sol.

y=Ja+Va+xaktu=a+ a-+x

dy 1 du du 1

J”=\/; = dxzzﬁ'dx’dx_zx/aﬂ

| 1
-_2Ja+Va+x-2Ja+x
1

4Ja+Ja+xJa+x

Prepared by : BALAJI KANCHI Page | 11



, [ @kanchibalaji7
A =&
\ QM; (% +91-8099454846
Y & oy @ @ikbmaths7
10.2023

2 2
If y =+/ax + b, prove that y(%c%) + [%9 =0.

Sol.
y=+ax+b =y’ =ax+b
dy

Differentiate with respect to ‘x’, 2y d =a
x

Differentiate with respect to °x’, 2y d :i +2 gy =0=>y d—y,'+ &l =0
dx dx dx” dx

prepared by : BALAJI KANCHI |

11. 2025
; sinx
Differentiate with respect to x.
Jeosx
Sol.

sinx
Let y= Vcosx

. —sinx
ﬁ _ COSX.COSX—SIHX.(ZVW)
dx cosx
dy  2cos®x+sin’x 1+cos?x
dx _ Z(cosx)’/ or 2(cosx)?/2 | prepared by : BALAJI KANCHI
12. 2025
5X
Differentiate = with respect to x.
X
Sol.

Let 3"=5T=5x'1_5 £=(5x)r-x‘5+5x'(x_s)'

Prepared by : BALAJI KANCHI Page | 12
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3
Differentiate y = |log{sin %—1

13. 2025

with respect to x.

Sol.

dy 1 1

x° 3x?
= . - ~cos| ——1 |- —
qx X sin . -1 3 ?
2 |log sin ?—1 ; 3
3
x’ cot [X— - l}
3
Y."-
2 |log sin('——l}
3 |prepured by: BALAJI KANCHI

14. 2025

Differentiate log (x* + cosec®x) with respect to x.
Sol.

d 1 Ay -
—lnog(x’E +cos eczx) = ﬁ—(e""”‘ +cos eczx) (" X" =)
dx X +cosec’x dx

= %[ex“’g‘ (1+logx)-2cosec’xcot x |
X" +cosec’x
1

X 2
_—[x 1+logx)—2cosec xcotx:l
x* +cosec’x ( g )

[ prepared by: BALAJI KANCHI |

15.

Differentiate e*fE , with respect to x.

Ans.

d ( V3x \ _ \/5 +/3x
—(e J=——¢€
dx 24/ X

Prepared by : BALAJI KANCHI Page | 13
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16.
If y=cos (\/E), then find g—y
X
Sol.

'd_y: J3 sin (+/3x)

dx 2%

Prepared by : BALAJI KANCHI
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ll.Inverse Trigonometric Functions :

1.
If y=sin"lx+cos1x, find dy :
X
Sol.
R 'dy 0
= =3 5 v =
Y 2 dx
2.
If y=tan1x+cot™1x, x € R, then g—y is equal to
X
Ans.
R 'dy 0
= =g o =
Y= dx
3.a
o d
If y = cosec(cot~1 x), then prove that /1 + x2 d—y -x=0.
X
Sol.
y =+/1 + cot2(cot—1x) = /1 + x2
dy x
—_ =
ix Vize
l
= 1+ x2 2. x=0 | prepared by : BALAJI KANCHI |
dx

3.b
Find the differential of the function cos™ (sin 2x) w.r.t. x.

Sol.
dy —
Y ——](2005 2x)

Let y=cos ' (sin 2x), then —= = =
dx  1-sin® 2x

or

o

I
|
(]

Prepared by : BALAJI KANCHI Page | 15
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If yztan_1 — N |x| <a, then find d_y
.2 2 dx
a” —x
Sol.
Substituting x = a sm6

1 asin0 ;o X
y = tan l[ J:Q:ssml

acosB a

dy 1

1 1
dx PR .
] =

m‘x
[ ]

5.2 2025

: 1.3
Differentiate y = sin~! (8x — 4x3) w.rt. x,ifx € [-— =, —].
Sol.

x = sint gives y = sin’!(sin3t) = 3t = 3sin"'x

dy _ 3
dx  Vi—x2
y d 3—12x2
Aliter: =2

dx  /1-(3x—4x3)2

prepared by : BALAJI KANCHI
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5.b 2025
Differentiate y = cos™! 5 | with respect to x, when x < (0, 1).
1+x
,
l —x™ y
If y=cos| , 0<x<1, thenfind —.

1+x dx

Sol.

X = tant gives y = cos™ (cos2t)= 2t = 2tan"'x

dy 2
dx  1+x2
- dy -1 —4x
ier: — = . .
" dx 2 (14x2)2
1-x2
1_(1+xz) [ prepared by : BALAJI KANCHI |
OR
2
y=cos"'(1 XZJ,Put Xx=tan0=>0=tan ' x
+X

= y=cos '(cos20)=26=2tan"'x,

Ldy 2
“dx_1+xz

| prepared by : BALAJI KANCHI

5.c 2025

3
= - 1 =
. 3X—X9, |x|<—= w.r.t. tan .

Differentiate tan —_—
1- 3x2 J3 1 - x2

Prepared by : BALAJI KANCHI Page | 17
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If y=sin"" (6x/1 —9x7), 3 \E <X<T T \/— then fmd

Sol.

¥ = sin”~! (6x J1-9x? ) —

& b, [ @kanchibalaji7
W= = -
M08 (B +91-8099454846
Y [G) @ikbmaths7

<X<

1 1
32 32

put 3x —sin = = 6 — sin ' 3x

y = sin” ! (sin 20)
=20=2sin "' 3x

dy 6

X \1-9%7

7.

coody L s
Find —Z if y =sm
ind =~ if !

Sol.

Let 2x =sin O

5

» lsx—4 1—4.1’2]

: .
5 i = sin[(@( — 1 —4x" }
' 5

= sin™' (cos o sin B — sin O cos 6)

= sin!(sin(6 — o))

=0-«
=0 -
=sin-t (2x) =
dy 2

= — = —
dx fl_4‘xz

_ sin”! (Esin 0 — icos(-)]
5 5 )

5 -
[cos o = ;;SII]OC=

|prepured by: BALAJI KANCHI
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8.
Differentiate the following with respect of x:

J1+X—\/1—X

\/1—{—X+\/1—X

y= tan !

9.a

2 2
Differentiate tan ™ Jl FX = \/1 — X
\/1 + X2 o \/l — x2

9.b

Al +x2+1 =22 Ql
Ify=tan [%;J x? < 1, then find
| +x2 -1 —2x2 '

Sol.

Putting x> = cos@ , we get
e V1+cosh ++/1—cosd
VI+cosd —+/1—cosf
s = B n 0
cos Y4 + sm 1+ tan
= tanl[ A /2 = tanl[ ——/2

cos%—sm% l—tanf}é

b8 T 1 )
;= 0/ _ sl 3
Y 4 /2 4 2

a1 .
dx 2 J1-x* 1-x"

[ prepared by : BALAJI KANCHI |
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A
10.
1+x++1— d =1
If y = sin™? (\/ lz T ] , then show that a% = m
Sol.

Putx=cos20=40 =%c05_l X

._1(\60059+\55in€\ . (7 ‘
SLy=sin stm sin Z+8

2

b4 7 1 -
> y=—+0=—+—c0s x
4 4 2

dy ~1

dx  24/1-x prepared by : BALAJI KANCHI |

11.
Find :

i cos_](x_x_ ]
dx x+x‘1_

Sol.

Al E—=x s 8"
Lety —cos™ | —| = cos™ | ——

sl =%
=TT — COS R
[4+%" |

=m—2tan'x
|prepur=d by: BALAJI KANCHI
dy 2
dx l4x?

12.

14y oo sin?x a1 [1X
Find dx,lfy e 2 tan o

Prepared by : BALAJI KANCHI Page | 20
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N
13.
: : _1[l4+cosx) .
Differentiate tan™! | ———— | with respect to x.
sin X
Sol.
2 x/
1 1+ cosx - 2c0s”
f(x) = tan ](.—‘]:[ﬂn H— = /'-’t_/,
S1m X \2811‘] '/,/2 €os 7/

= Y T X
= fan cot - 7 =i
a 9 2

e

) I
f(x) = 5 [prepared by: BALAJI KANCHI

14.
COS X — SIn X

Differentiate tan™! ( J with respect to x.

cosS X + sin x
Sol.

1 cos X —sin x
Let y= tan ] [—]

_l[l—tanx)
=tan B ——
1+ tan X

COS X + Sin X

Prepared by : BALAJI KANCHI
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Show that the derivative of tan1(sec x + tan x), [— g <X < E} with

15. 2025

. 1
respect to x is equal to —.

Sol.

T
(4] 1+COS(E_X)
g g sin x B
tan l(secx+tanx)=tan 1[—):&1{1 1
COS X

=tan

4 2
( T X

= tan™ cot(— = —]
. 4 2

prepared by : BALAJI KANCHI l ¢ _1 (t (Tr + X]]
=tan an| —-r+— -
4 2

5 (tan_' (sec X+ tan x))f - %

16.

Differentiate cot—1 (y1+ <2 + X) w.r.t. xX.
Sol.

y = cot™ (V1 + x2 +x), (Putx= cot0)

6
= cot™*(cosec B + cotB) = cot™? (ﬂ)

sin@
= By A -
= cot 1((:0‘(;) —cot Ix

dy 2t

dx 2(1+x2)

preparedby: BALAJI KANCHI
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90X 2 |
i Sini{J,J:si|1l( ”tz J,wheret:Z“
:+:{2%) l+1

=y = 2tan 't

d ) dt .
L TN Y v
dt  1+t- dx
. 5 X-H' a?
_; "ﬁ-z“-log2=2—lo.bh
dx 1+t 1+ 4*

[ preparedby: BALAJI KANCHI |

Prepared by : BALAJI KANCHI
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lll. Derivative of the function using logarithm
(variable power variable form, power form) :

a. y=u+vform,theny =u' +v':
l.a

d
If y = (cos %) +tan~1 [x, find H% :

Sol.

; x i dy du dv
y=(cosx) +tan" vx =u+v,.. d;zd—+d—
X X X

logu = xlog(cos x) = % =(cosx)[—xtanx+log(cosx)]
X

dv 1 1
nd—=———
dx 1+x 2/x

dy x 1
s.—=(cosx) | —xtanx+1 5x) |+ ———
o (cosx) [ xtan x og(com)] ol T
1.b
If y=(cos x)* +sin! @ find %AX

Sol.
Letu=(cosx)* = logu=x.logcos x

= d—u =(cos X)*.[x tanx + log cos x|
X

dy du 1 V3

= (cos x)* +sin"'/3x L =4 .
y= (cosx) dx  dx  1-3x 2Vx

1
—3x

dy \X 3
— = (cos x)"|—x tan x + log cos x|+ .
x = (el PN/

[prepared by : BALAJI KANCHI |

Prepared by : BALAJI KANCHI
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dy

Find = if y = (cos x)° + cos™ Vx is given.
x

Sol.

dy_du_l_g
dx dx dx

u =(cos x)x = logu = xlog cos x

Let y=u+v=>

= 3—2 = (cos x)x [lag cosX—Xtan x]

4 dv 1
V=C0sS VXD —=——FF7—

dy _ (cos x)x [log cosx—xtanx]- __t
dx 2/xJ1-x
] prepared by : BALAJI KANCHI |
1.d
; L _ .COSX sin X
Find —. if y=x = .
dx
Sol.
dv du dv
Lety=u-vy=>—=—-——,
dx dx dx

where u=x"",y=2"

logu = cos xlog x

du .. |cosx
= —=x""| ——=sinxlogx
dx X
dv .
TV _ gsinx g xlog 2
dx

dy _ O |:cos X

=) —sinxlog x]—Z‘i“‘ cosxlog2
dx X

lprenured by: BALAJI KANCHI l
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2.2

Differentiate ¥ 4 (sinx)°°s* with respect to x.
Sol.

; - dy du dv
= S1n X = : cOs X — u _|_ V:, — _|_
Let, y =X + (sin Xx) e e

u=x""=logu=sinx-log x =

s |1 (R sin x
—=x""<cosx-logx +
dx X

COS X

y = (sinx) = log v=cos x-log (sin x)

dv ) - . :
= —=(sin x)"” " {cos x-cot X — sin X - log sin x}

dx
d i sin X ; , : ;
&Y _ xsinx Jos X-log X + —— ¢+ (sin x)“™* {cos X-cotx —sin X . log sin x }
dx X

| prepared by : BALAJI KANCHI |

2.b

Differentiate the function (sin x)* + sin™! \]—\ with respect to .x.
Find the derivative of (sin x)* + sin™!
Sol.

y = (sinx)* +sin 'Vx

XW.art. x

— phyd B &
Y dx dx dx

u = (sm x)*
= logu=xlogsinx

du

= o = (s x)* [x cot x + log sin x|
X

Prepared by : BALAJI KANCHI Page | 26
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W= sin_I\/;
i dv _ |
dx Wx —x°
T . . . 1
9 - (sinx)*[x cot x + log sin x] +
a 2Nx —x?
2.c

If y=x"%4gsin~1x, then find 3—y :
X

Sol.
Letu=x""% - y=u+sinlvx

dy du 1

dx =dX+2\/; /l_x (l)

=

Also, logu = sinx - log x

1 du sinx

= —— = cosx - logx+
u dx X

= Y I [cos x-lo X_i_sinxj 2
dx . X o 1)

Putting (11) m (1) we get

SN X

dy _

xSuX ( cosx -logx + } + :
- X 2\/; J1—-x

dx

prepared by : BALAJI KANCHI
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If y= (sin 0" + sin"1(y/1 —=x?), then find j—y i

X
Sol.

y =(sin x)* +sin~" V1-x?

Let A =(sinx)* = log A =x log sin x

I dA .
— ——=logsin X + X cot X

A dx

dA _ ; ;
Y d—=(5m X)" (log sin X+ X cot X)
X

e T 2 iy
B = sin7'V1-x> =cos ' x

.@_ r
dx J]_XE
g_dA dA

y=A+B= —
dx dx dx

= (sin x)* (log sin X +X cot X) —

|
\fl—x2

lprepured by: BALAJI KANCHI I
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2.e

If yv=(x)%%+ (cos x)*" %, find dy :

Sol.

Letm =x*%, v = (oos xf™*

y=u+yv
L (1)
dx dx dx
| du cosx .
logu=cosxlogx = ——= —sin X log x
u dx X

du _ yeosx COS X

3 —sin X log X
dx X

log v = sin x log cos x

1 dv

= ——=—sin X tan x + cos x log cos x
v dx

=> _:(COSXJH]HX
dx

(—sin X tan X +cos x log cos x)

d sy | COSX
So, &Y = xcosx

f —sin x log x J + (cos X)™"* (—sin X tan X +cos X log cos X)
X X

[preparedby: BALAJI KANCHI |
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2.f

Differentiate (sin 2x)"+ sin™'+/3x with respect to x.
Sol.

y =(sin 2x)" +sin” (V3x)=u+v

dy B du dv

dx Z dx

u=(sin2x)" = logu = xlogsin 2x

1 du .
——=2x-cot2x+logsin2x
u dx
du . = _ .
o =(sin2x) [2xcot 2x +log sin 2x]
by

o1 A
dy  J1-3x 24x

dy

e (sin2x)"[2xcot 2x+logsin 2.x] + V3
X

3
2Jx1-3x

Prepared by : BALAJI KANCHI Page | 30
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3.

. dy
If y = (log x)* + x'°8* then find A
Sol.

x dy du dv
y=(logx) +x*" =u+v>—=—+—
y =(logx) dx dx dx
.‘.logu=xlog(logx)and10gv=(10gx)2
dn _
dx

X X

d}-’ x 1 1 2100x
=—=(logx +log(logx) |[+x°%.—=
dx (logx) |:logx g(log ):l X
|prepured by: BALAJI KANCHI I
OR
Sol.
Let u = (log x)* v = x&*
dy du dv
y=u+y = —=—+—
dx dx dx
log u = x log x
1 du x 1
—= -—+log log x
udx logx X
d
- M & X)* +log log x
dx log x
log v = (log x)*
ldv 2logx
v dx X
AR EEEY
Cdx X
dy X (logx—1)
So —=(log x) +log log x [+2x"¢" " -log x
dx log x

Prepared by : BALAJI KANCHI

o 1 dv 2log x
=(logx) | —— +log(log x) |and — =x"=".
(log )Logx g(log )} o
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2
If y=e* ““% 4+ (cosx)%, then find ﬂ
X

Sol.
Letu=(cosx)* = y= gx’eosx |

2 et (ax-cosx —xsinx)+ D2
dx dic
logu=log (cosx)* = logu=x. log(cosx)

Lé_ 9

Differentiate w.r.t. “x

ld_u_l _u o x 1] ( X t nl
e o0g(cosx) — x tanx = 3. = (cosx) {og COS X) — X tan xy
Therefore,

dy 2 2 : X

d_x = X eosx (2X - COS X — X~ * SInX) + (COS X) {log(cos X)—X tan X}

| prepared by : BALAJI KANCHI |
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5.

If v=x3(cos x)* + sin~!vx, find g—y :
X

Sol.
2 = |
Let u=x"(cosx)® and V=8In vXgo thaty=u+v

logu =3log x + xlog(cos x)

l1du 3
= ——=——Xtanx+logcosx
udx x
du 3 4| 3
— —=Xx"(cosx)" | ——xtanx +logcosx (i)
dX x “— PR

e dv 1
and VvV =SI1n l&:}_

dx=—2\/§ T—x (11)

&y _du dv
dx dx dx
3 ol 8
&y =x"(cosx)* [——x tan X +logcosx}+—l——
dx X 240x—x"

[ preparedby: BALAJI KANCHI |

6. 2024
; _ o 3
Given that y = (sin x)* - x** + a¥, find ay
dx
Sol.
As,y=(sinx)" x*** +a* =u+a* = Ay - £+ dia’)
dx dx dx

where u = (sin x)* x™" = logu = xlog(sin x) + sin x.log x
on differentiating both sides with respect to x, we get

sin x

du . - ;
= = (sin x)".x™ " [log(sin x) + x cot x + +logx.cos x]

X x

sin x

dy , . .
Thus,— = (sinx)".x™ " [log(sin x) + xcot x +

+logx.cosx] +a"loga
dx X

| prepared by: BALAJI KANCHI |
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7. 2025
: dy . . x2 +1
Find —y, ify=xtanx+ —
dx 2
Sol.
/ lu d , xt+1
Let y=u+v=> < SR ,where u=x"" v=—"-——
dx dx dx 2
u=x""=logu=tan xlogx, differentiating with respect to ‘x’, we get
l1du tanx .
i +sec” xlog x
u dx X
du tan x 5 cnx [ tADX 3
=>—=UuU +sec” xlogx |=x ——+sec” xlog x
dx X X
Jxt+1 dv 2% X
Ve —— —_= =
2 dx 2 -2
Wx'+l 2yx'+l Iwapured by: BALAJI KANCHI
dy p— i " b
=>—=X ——+sec” xlogx |+ ———
dx X 2vx? +1
8.
Find the derivative of the following function filx) w.r.t. x,at x = 1:
cos_{sin X } +x*
2
Sol.

] s HEX o i
= COS sm X
Lety -

e

Letu = cos“jsin IR v = X*
etu l V7 [

y=utyv

b _du b
dx dx dx

a). T+x] o n l+x
u = CcoSs Sm = CO0S§ cos-| — —
N 2z

Prepared by : BALAJI KANCHI Page | 34
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_ T 1+x

"B 2

dw 1 (i)
dx 22 1+x
v=x*

. logv = xlogx

l ﬂ=:>c-l+ll«ogx=1~i-logx
v dx X
&Y X (110 %) o (i)
dx
dy

| _
— ——-l—X'\ l—i-lOC’X
dx 2\/§,/l+x ( 2 )

dy I 3
e :_ZJF l ~ [prepared by: BALAJI KANCHI
atx =1
9. 2025
1
For a positive constant ‘a’, differentiate a ' with respect to

a
[t+¥] , where t is a non-zero real number.

Sol.

1 du t+l 1
Let u=a"t = —=a t.loga.(l—t—z)

a a-1
(t+l) :>d—":a(t+1) .(1—i)
t dt t ¥
1
du _ du/dt _ a'"tloga

\"

dv ~ dv/dt a(t+%)a_l | prepared by : BALAJI KANCHI
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. '3 1 [ d
If y = cos X + COS> X + €os” (x2) + cos (x9), find d—y
X

10.

Sol.

y = cosx? + cos? x + cos?(x?) + cos(x¥)

%(cgg x?) = —2xsinx?

c%{(cos2 X) = 2 cos X (—sinx) = —2sinxcosx

%(cosz(xz)) = 2 cos(x?) (—sin(x?))(2x) = —4xsinx? cos x?

2 (cos(0)) = =sin() [x*(1 + log)]

% = —2xsinx? — 2sinxcosx — 4x sin x% cosx? — sin(x¥) [x*(1 + logx)|

| prepared by : BALAJI KANCHI |
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b. u+v =wform, thenu'+v' =w'
(variable power variable):

1.
If x¥ — y* = ab, find %;Y
Sol.
Letu=x",v=y" Thenu—v = a°
du dv
=5 I dx 0

Now, log u = y.logx

1 du 1 dy du y[y dy
u dx X dx dx X dx

— ——=y-—+logx-—=>—=X —+logx-—J
Again,logv=x-logy

d d y dx
From (1), (2) and (3)

xy(l+logxd—y]—yx [id—yﬂogyJ:O
X dx y dx

prepared by : BALAJI KANCHI
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Given that x¥ + y* = aP,

.- dy
where a and b are positive constants, find —.

-

Sol.
dui dv x dy
letu=x"=—=x (—+10 \— VEy = —=) (——+1001)
dx X & dx ) v dx y dx
Since,u +v=2a" d” dv =0
d\ d*c

Cdy —(x-"‘l_1-=+}-=' log}f]

dx (x"' logx+ _v"_lx)

[ prepared by : BALAJI KANCHI

OR
X+ y* = ab

Let u + v =a’ where X =uand y* = v.

LN i
dx dx (1)
du vyl ¥ dy_
gxX = — =x’|=+logx.-—
y log x = logu = i Li 0g &

X log y=log v= dv:yx[Xd _
LR g e v dx

Putting in (i) x* {X +log Xg} +y* {E? +log Y} =
y dx

% dx

dy  y'logy+y-x¥"

dx x¥ - logx +x-y* !

Prepared by : BALAJI KANCHI Page | 38
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Find dy if yX+xY + xX=aP, where a and b are constants.

3. 2025

sol.
Let u=y*, v=x¥ and w=x*

e M e £ ot
u=y*=logu=xlogy=.ow=C.5 +logy

d a Lo
:d—::y"e.é+logy): Xy 1ﬁ+y"l¢:ogy
V=x3’=>logv=y.]ogx:%.?=§+logx.z—z

X
dv vy

dy) -1 dy
— =vY(Z s | 5= 3 y o
= = X (x + Iogx. ™ yx + X Iog X Ix

1 d
w = x* = logw = x.logx z;.aw: 1 + logx

dw X.(1 + logx)
= — =x%X
I X + logx
~ From (i), we get

=1 SV ox 71 ¥l 25 (141 =0
Xy .dx+y.ogy+yx +x.ugx.dx+x.( + logx)

- dy  x*.(1+logx) + y*logy + yx¥!
dx x.y* 1+ x¥.logx

|pmpmeu by: BALAJI KANCHI
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dy
dx

4,
If (sinx)’ =x+y, find

Sol.

(sin x)¥ = (x+y) = y-logsin x =log(x+y)

differentiating w.r.t. X, we get

y-cotx+10gsinx-dy: l (l+dy]
dx x+y dx

—vycot X
dy_ X+y 2

log sin x—
& X+y

l—y(x+y)cotx

- (x+y)logsinx —1

| prepared by : BALAJI KANCHI |
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c. Taking log on both sides direct form (single term on both sides):
1

If (cos x)Y = (sin y)%, find d_y
dx

Sol.
(cos x)’ = (sin y)*
= y - log (cos x) = x - log (sin y)
Differentiating w.r.t ‘x’

d
=3 9 . log (cos x) + y(—tan x) = log(siny) + X - coty - ——
dx dx

'dy_ y-tan x + log (sin y)

prepared by : BALAJI KANCHI

dx log(cosx)—xcoty

2.

Find j—y, if (cos x)¥ = (cos y) ~.
X

Sol.
Taking ‘log’ on both sides of (cosx)’ =(cosy)", we get

ylogcosx=xlogcosy
d}.r
d‘,

= &y logcosx+y (_tan X) =logcosy + x(—tan y)
y X

dx
dy logcosy+ytanx

dx logcosx+ xtany

prepared by : BALAJI KANCHI |
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If y = (tan x)%, then find % .

Sol.
y = (tanx)~*
log y = x log (tan x)

1dy _
ydx_

X (Seczx) + log(tan x)

tanx

d—y = x [(x Seczx) ] repare :
- = (tanx)*|(— + log(tan x)|  [preparedby: BALAJI KANCHI

4,
Find f'(x) if f(x)=(tan o el
Sol.
Taking log on both sides. log f(x) = tan x log tan x
- 2o S i f'x) B g o B .
differentiating to get Fix) =sec” X +sec” X log tan X

Thus, £°(x) = (tan x)®2* - sec®x(1 + log tanx)

Prepared by : BALAJI KANCHI
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5.
T %
Find —, if x¥ . y*=x%
dx

Sol.

xY . y_.\ = xt

= ylogx+xlogy=xlogx
differentiate both sides w.r.t. x,

{y-]—+]0gx-d—y]+(x-l-d—y+]0g -IJ = x-l+logx-l
. X dx y d X

= l-1-log(lJ—lz—(log){+£J-ﬂ

X X y ) dx
y y
1Y _log| ¥
4 d_}’= X Og(x-]orl X+xlogx—y—-xlogy
dx g % ylog x +x
& }’r
[ prepared by : BALAJI KANCHI |
6. 2025
d
If (x)V = (y)%, then find = .
dx
Sol.

Taking log on both sides, we get y logx = x logy
Differentiating both sides w.r.t. x, we get

y dy _ Xdy
- logx i e + logy
Ly _ y(xlogy —y)
dx x(ylogx —x)

Iprspuredby: BALAJI KANCI

OR
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y' =x'=>xlogy=ylogx
Differentiating with respect to x’,

X dy y dy
———+logy==+—logx
y dx = x dx -

dy y(y- /
9y ¥ y—xlogy

dx x\x-vlogx

[ prepared by : BALAJI KANCHI |

7.2023
12 2

If y = x¥, prove that g 'g — 1[@) .o}
dx* y\ldx X

Sol.

y=x'=>logy=xlogx,

differentiating with respect to ‘x’, we get
dy
—=y(1l+logx),
dx . ( . )

differentiating with respect to ‘x’, we get

d’y vy dy
S ="+(1+logx)—
dx*  x ( 5 )dx
L&y _y 1fdy)
dx x yldx

2 2
dy 1(dy
dx* y\ldx

| prepared by : BALAJI KANCHI
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R\
8.2023
1 d
If y =x*, then find & atx=1.
dx
Sol. |
y:lex
_
élogy—;logx
5 1 ﬂ:_mngri :>£=x§ (1 —1log x)
y dx X2 X2 dx xZ

d
= (ﬁ)l:l: 1 |prspurad by: BALAJI KANCHI |

9.

, y d 1
If x¥ =e*~ 7Y, prove that A =8

dx (1+1logx)? .

Sol.
As,x" =" = log(x") =log(e™™)
= ylogx=(x—-y)=>y=——
1+logx

Now, Differentiating both the sides wrt x

d]-

1
dr (log x+ l_).l—.\(;)  logx

dx (log x+ 1) E (1+log x)?

[ prepared by: BALAJI KANCHI |
OR
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Taking log on both sides

ylogx=(x—y)

v(l +logx)=x

X
b e T—
I +log x

_ R
ﬂ_(lﬂog.\)l—.x;

dx (I1+1log x>

log x
= ﬁ Hence proved
+log x)~

10.
d log x
If x¥=eX7, prove that e —_—,
2
{log(xe)]
Sol.
v x—y X
xX'=e " Dylogx=x-ySy=——.
logx+1
dy  logx

dx (log X+ 1)2
logx

{ log (xe )}?

prepared by: BALAJI KANCHI |
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11.
Find the derivative of x'*** w.r.t.logx.
Sol.
Letu =x**andv =logx
» 1 du 1
Now, logu =(logx) = ——=2logx.—
u dx x
du 2logx .
dx x
: dv 1
Again,v=logx=>—=—
dx x
du ,
H—=2%"" log'x
dv
12.

, d?y 1 (dy\?
If y = x", prove that ﬁ—;(—x) —%: 0.
Sol.

y=x"=logy=x log x

Lo o leg 5
y dx
1.d"
= ___B;_L(diq _ L
ydx© y % X

Prepared by : BALAJI KANCHI
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VI.Parametric form :

1.
2
If x = at?, y = 2at, then find d_)27
dx
Sol.
dy
Ans: v _ dt _2a_1
x dx 2at t
t
dy 1 dt i i 1

dx? t? dx tl'zat: 2at’

Iprepured by: BALAJI KANCHI |

If x=acos0+bsinO, y=asin0—bcos0,

then show that ﬂ .
dx y

and hence show that

2
yzd—y—xﬂ+y:0.

dx? dx

Sol.

g = —asmO+bcosO
do

dy
do

acosB+bsin0

d_y B acosO+bsmn0

dx asin +bcosO y

Prepared by : BALAJI KANCHI
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d*y d

Usmg () weget y — — 5 -0
Ix” y dx
? d-}: — X ﬂ +y=0
dx- dx

[ prepared by : BALAJI KANCHI |

3.a
d
Find the value ofaxX at 0 = %, 1f x = cos 6 — cos 20, y = sin 6 — sin 26.

Sol.

? =—sinf+2sin26
;

d—‘ =cos0 —2cos20
do

. dy _ cosf—2cos26
Vdx —sin@+2sin20

8

dxlo_z

3.b

If x=2cos0-cos?20 and ¥y = 2 sin 6 ~ sin 20, then prove that

dy _ 30
e = tan (?)

Sol.

Getting 3—3 = -2 sin® + 2sin26, 9y =2 cosB — 2 cos20

dy _ cosB—cos20
dx sin 20 — sin@
5ol 30 o 0

) 2sin - k_mz o 39

30 . 6 5"
2cos7sm—
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4.a

2

If x=a(cos B+ 0sin0) and y = a (sin B — 6 cos 0), then find dy

P
=

Sol.

j—z =a(—sm06 + 6 cos B +smb)

=a0cosBO

d_y =a(cos 0 —cos B0 +0sin0)
de

=aBsinb

T

d -
& =tan 0 |P"’P°"’" by: BALAJI KANCHI

dx
0 3
= do sec O
d Z] — sec?Ox— — <
dx~ dx ab
4.b
d2y
If x=a(cost+tsint) and y=a(sint-tcost), find —5-
dx
Sol.
dx . .
— =qa(—=sInt+rcostr+sint)=arcost
dt
dy : .
—=qa(costr+1SInt—cost)=atsint
dt
dy atsint
— = =tant
dx atcost
d*y 5 dt 5 1 sec’ 1
— =sec t—=sec" { =
dx” dx arcost at

[ prepared by : BALAJI KANCHI |
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A
5.
: : dy T
If x=a(20—-sin 20) and y = a (1 — cos 20), find A when 0 = 3"
X
Sol.
dx .9
O o 4(2-2c0s 20) = 4a sin’ 0
dB
dy . A
!—"\ =2asin20 =4asinB-cosH
(
dy 4asinBcosH
= - =cotb
dx 4a sin~ 0
dy} R
A L \/E [prepuradby: BALAIJI KANCHIl
3
6.
If x =asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find the values ofda% at t =_,E
L
and t =3
Sol.

, 1 . ' )
Here x = a( sin 2t+55m 4tJ, y =b (cos 2t —cos” 2t)
dx d _ |
— = 2alcos 2t +cos 4t], _y = 2b [—sin 2t + 2cos 2t sin 2t]

dt dt
=2b|sin 4t — sin 2t]|

dy b [ sin 4t —sin 2t }

dx =~ a | cos4t+cos 2t
dy | _ b
dx 1i=% a
4 prepared by : BALAJI KANCHI |
dy | b
anid — = 3=
dx | =% a
3
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S q(l_—bm}j) = m M where x -~ =h
\'_>E+ (7’[—2}()“ h—0 (21’1)' B
2q sin” %
= lim ———m=—=—

h—0 - 8
1— 44]]

|prepurad by: BALAJI KANCHI

5 % = %zqzal
7. |
., dy 27 .
Fmdd_x at tz? when x=10(t—sint) and y =12 (1 —cos t).
Sol.
dy . dx
E =12 sin t, E = 10 (1- cos t)

. d_y B éx sin t
T odx 5 1-cost

dy 6

dx|_2n 543

| prepared by : BALAJI KANCHI
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R\
8.
[fx=a(®-smB),y=a(l —cosB), a>0, then find i?; st = E
dx~ 3
Sol.
d dx

—y=asi118” —=a(l—-cos 0)
de

2sin 9 cos 9

ﬂ_ sin® —
dx l-cos® 520 2
2 O

dx’ 2- 2.dx _23(1—0039)

| prepared by : BALAJI KANCHI |

9.
If x = o sin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that
d_y = Etan’l:.
dx «
Sol.
dx

Ezu[—2sm 2tsin 2t+2cos2t(l+cos2t)]

%=ﬁ[25in 2tcos2t—(l—cos2t):2sin 2t)]

ﬂ_(d_y]/(ﬁ]_ B(2sin4 t—2sin 2t)
dx L dt dt ) o(2cos4t+2cos2t)

2cos3tsint
B- =Etant

a 2cos3tcost a

| prepared by : BALAJI KANCHI |
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A
10.
If x = asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find g—y at
X
t= 2.
4
Sol.
dx | . .
d_t = 2a cos 2t (1 + cos 2t) — 2a sin 2t-sin 2t
dy ) )
&= —2b sin 2t (1 — cos 2t) + 2b cos 2t-sin 2t
dy} 2b cos 2t-sin 2t — 2b sin 2t (1 —cos 2t) b
dxJ;—T  2acos2t(l+cos2t)—2asin2t-sin2t | _n a
4 4
[ prepared by : BALAJI KANCHI |
11.
5 : 3 iz Y
[fx=3cost—2cos’tandy=3sint—2 sin’ t then find —-.
2
Sol.
dx _ :
— = 3sint + 6cos*t sint
dt
=+3 st cos2t
1y -9
& 3cost — 6sm-t —cost
dt
= 3cost cos2t
Hy =cot t | prepared by : BALAJI KANCHI |
dx
dzy , dt  —1cosec’t
= = —cosec t—=——"—
dx~ dx 3 cos2t
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12.
SRR -, S NPT . P AP
[fx=cost+log tan (2),y sin t, then find the values of 402 and L2 A=y
Sol.
. 2
X : ot 1Y) cos™t
—=—sint+ X| sec” —X— |=—
dt 2 2 sin t
tan —
d
—y=COSt
dt
: = Sll’lt:>d2y = l
dt? dt> | = 2
dy dy/dt
Y - =tant
dx dx/dt
d- dt ‘
¥=sec2t-—=sec4t-smt
dx~ dx
| 2
d-_.
= =243
dx” | _=
4
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13. 2023

If x =asin 2t, y = a(cos 2t + log tan t), then find % :

Sol.

d
2 =2acos 2t
dt

14. 2025

[fx=a (cos 0 + log tan g} and y = sin 6, then find

Sol.
0
x:a(cos9+logtani)
dx ) 1 ,0 1
=>—=a| —sinf+ xsec EXE

deo 0

tan—
2

3 1 1-sin’ @
=a| —sin@+ =g —
sin@ siné@

Ix
{—za cot@cosld

do

Also,.l!:sinﬂﬁﬂzcosg
do

_ ﬂ_ tan @

Tdx a

Prepared by : BALAJI KANCHI
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d2y

dac?

atBZE.
4
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Differetiating wrt x,

d’y sec’@ doO
= X

dx? a dx
_sec'ftand
e
d*y B 2.2
ot Lk  ar prepared by : BALAJI KANCHI |
até=
15. 2023
_ . . d%y
If x=acostandy =Db sin t, then find -
dx
Sol.
Given x —a cos t and y = b sm t, we have
dx ) d
— =—asmtand et =b o8 1
dt
d d It b cost k
S8 &0 2 ot
dx dt dx —asint a
d’y _d b dt
—= = — f=— ot ..—
dx © dt a dx
prepared by : BALAJI KANCHI
1
= — cosec? t. :
a —asm t
b 1 b 3
=—— . —F3—0r ——5" cosec
a~ sm°t a”
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16.
. : d’y
If x=acos@;y=bsind,thenfind = — .
x*
Sol.
ﬁ=—asi116’,l=Z:vcos4'5?:>ﬁ=—écott9
do do dx a
d‘}y =écoseczf){ __1 }=— llcosecst?
i asmnf a
17.
d2y
If x=acos6 and y=bsin 6, then prove that 5
dx_i
Sol.
- i Y o b
- —asm@,de—bcose=‘.~dx acot@
&y __b 2g). 28
—_— e (—cosec<0). —
_a2y3
_b 2 (_ 1 —_cb
~ - 9( a sin 8) " aZsin?6

prepared by : BALAJI KANCHI |
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If x=asecH, y=btan 6, then find dy at B:g.
X

18.

Sol.

d—X= asecBtan6
do

4y —bsec” 0
do

d_y = E secOcotO

df @

dy 2b 2J§b
dx [ a\f 3a

3

[ prepared by : BALAJI KANCHI |

19.
: d2y T
If x=asec®0, y=atan®0, thenfind —2 at 6= —.
dx? 4
Sol.
dy dy/d0 3atan®Osec’0 |
— == : =sin0
dx dx/d® 3asec’ Otan6
dl =cos0 @ = )ll
dx? dx 3asec” Otan0
dyl _1
dx?| « 12a [prepared by: BALAJI KANCHI
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W= =

20.
d2
If x=asec’0 and y=atan®0, find —327
dx
Sol.
10 = a sec - Sec U tan
Y _ 30 a8 sec? @
i 3a tan” 0 - sec
&
dy (de) .
e {dx]—smﬂ
de
Also, d__): = cose-@
dx" dx
cos 0 cos’ 0

= T Or '
3atanOsec’ O 3asin®

| prepared by : BALAJI KANCHI |
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21.
If ¥ = asec’ 0 and ¥ =8 tan® 0, find d'¥ at 0 = &
dx” 3
Sol.
Writing a0 - 3a tan®6 sec’6
22 _ SweociBtand
i asec’Otan
dv
Lo = o =sin O
dx sec 6
dh{ - i(d—y]@:cos 0 qI
dx? deldx /dx 3asec” Btan O
> T l
dy Py

-2 _d
dszf 3ax8x~f3 48V3a

| prepared by : BALAJI KANCHI |
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22. 2024
d? T
If x=asin®0, y =b cos3 0, then find —‘Z at 0 = —.
dx 4
Sol.
Ez.}asinzﬁ cos 0, g=—3bc0s29 sin0
do
dy — 3bcos’0 sin® b
— = — =— —cotB
dx 3asin“ 0 cosB a
2.
g 32 =Ecosec29 b
dx a dx
=_ coseclO- ,1 = b, secO cosec’®
a 3asin“ 0 cos® 3a°
a2y 42b
= ) = 3a’
— 9:2 - |prepurad by: BALAJI KANCHI
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, d’y d
If x =sin t and y = sin pt, prove that (1 —.r*)a%— k(_i% +p?y=0.

23.

Sol.
dy / R
d—xzcost, }=pcospt = d_},zpcmpt
dt dt dx cost
dy _pyl-y"
dx 1 -x?

g 2
z('l—xz)(—y} =pi(1-y%)
dx

ditferentiating both sides w.r.t x

b ¥
> d i i 5 d
P z(l_x-;,ﬂd_Y_zx[d_yJ oty Y

dx dx? dx dx
d’y d
= (1-x)—=-xT+ply=0
dx~ dx
|prepured by: BALAJI KANCHI |
24,
. di y log x
If x=e%52t and y=eSin2t, prove that L= -2 8%
dx x logy
Sol.
dx A% ;
= = e (—25in 2t) or —2x sin 2t
C
d in2
% =e"""'2c0s2t or 2y cos 2t
d sin 2t 5 . Sma D
y -—¢ 2C0os 2t 2 ¥ cos 2t
dx  e**'2gin 2t X sin2t
_ —ylogx [preparedby: BALAJI KANCHI
X logy
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25. 2024
: log x
If x = e 3t gand y = €811 3t prove that dy - _ YOo8X
dx xlogy
Sol.
dx
= = e€953t % (—sin3t) x 3
d
d_;::/ = @SN3t s (POS3E) % 3
d o
dy d—Jt} B eS"3t % (cos3t)
dx dx  —ecos3t x (sin3t)
dt
x=g"t —icos3t = logx
y =@Mt = sin3t'= logy
~dy —ylogx
Tdx  xlogy [prepared by: BALAJI KANCHI |
26.
dy _x+y

It x = ae' (sin t + cost) and y = ae' (sin t — cos t), prove that e x— v
Sol.

x = ae' (sin t + cos t); y = ae' (sint — cos t)

dy

then e ae' (sint —cost) +ae'(cos t+sin t)
t
=yt X
dx B ¢ ;
d—=ae (sint+cost)+ae (cos t—sin t)
t

=X=—¥

ﬂ:erx o BT Y

dx x-y X—Yy

|prepared by: BALAJI KANCHI I
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27.
| -1 d
If x=val®" "t y—-+va® "' then show that Xd—y+y=0.
X
Sol.
d_X:,)atan”it logi
dt D 1+t~
o=l
d_y__ au)[ { 102 a
dt 2 1+t2
dy acol l | y
dx tan 7 ¢ =
y -
=2X—+y 0 | prepared by: BALAJI KANCHI
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V. Derivative of f(x) with respect to g(x) :

1.

Differentiate sec? (x2) with respect to x2.

Sol.

2 e = i ) : 2
Let x* = u, differentiating sec“u w.r.t u, putting u = x°

2sec” x° tan x°

2.

Iind the derivative of x¢* w.r.t. log «.

3.

Find the differential of sin? x w.r.t. e®°s¥,

Sol.

dy 5 -1 '
S—=2sinxcosxand — =—sin x.e
dx dx

dy 2sinxcosx -—2cosx
—= = or —2cosxe

Cosx COsXY

dz —sinxe e

COSY Cosx

Let y=sin’ vandz=e¢

—C0sY

4.a

- . - COS X
Differentiate sin2x w.r.t. e .

Sol.

— ; dz < .
OSF . — =2sinxcos xand — =—sin x.e™*"
x dx

dy 2sinxcosx -—2cosx
—= = or —2cosxe

Cosx COsXY

dz —sinxe e

Let y=sin’ vandz=e¢

—C0sY

Prepared by : BALAJI KANCHI
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4.b 2025

o » 2
Differentiate 2°°%°* w.r.t cos? x.

Sol.

2 du
Letu=2" *=—

=2"*(—2cos xsin x)log2

dx
Letv=cos’ x=>—=—2¢os xsin x
dx
(du]
d ¥
Now N/ _yeos 1502

dv [ dv
prepared by : BALAJI KANCHI l
dx

A.c Zostifferentiate Ve@ with respect to e@ forx>0

sol.

Letu=+veV2X and v = eV2x

. . 1
Derivative of Vvw.rt. v=—
2Vv.

. .. i
Required derivative =

oyJav2x | Preparedby: BALAJI KANCHI

2 2
1+x° —41-x ‘
Differentiate tan~! \/ i \/ = | with respect to cos 1 x2.
\/ 118 4 \/ -

Sol.

Let O =cos!' x* = x*=cos 0

57 = ] V1+c0s 0 — /1 —cos 8
’ V1+¢0s 8 ++/1—cos @
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AN
0
COS——blI‘lE
1 ,
= lan e
)
COS —+SIn —
2
T
= ———0
4 2
ﬂ=_i | prepared by : BALAJI KANCHI |
e 2

Find the derivative of sec_l(zzllJ w.r.t. \/1— x? at x = ; )
X —

7.

: =X g -
w.r.t. sin! l = Jafxe (=1 1)

Ditferentiate tan™

+ x°
Sol.
0
-1 VIi+x" =1
[et u=tan ———
X
Pt x=tanO®=0=tan'x
_i1[sec0—1]
u=tan |—
tan ©
1[1=cos 8]
= tan | ——
sin 6
= tan”' | tan —]
7
B 1 1
= —=—tan X
2 2
du |
— = =

=2tan ' x
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Differentiate sec™! {
1—x2

Sol.

Let x = smn 0. Then

U=sec_l [l - } =sec_l [ L J
V1 —smn~ 6 cos 0

=sec | (sec ) =0 =sinx

‘ b, [ @kanchibalaji7
W= =%%"

\ )ﬁl M (™ +91-8099454846
A [E) @ikbmaths?

] w.r.t. sin~! (201 —x2).

au 1

dx  vV1-x2

and V = sin~| (2sinO V1 —-sin” 0}

= sin~ | [2 sin O cos O] =20 =2 sin"'x
dv 2

dx  V1-x2

dv _ dujdx _ 1

av ~ avjdx 2

Note: If the substitution is made as x = cos 0,

1
answer will be — E

Prepared by : BALAJI KANCHI
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[ 2
Differentiate tan ! V-7 w.r.t. cos ! (2xVl—x2), x e [%,1]
x

Sol.

Put x=cos@=80=cos™' x

l - 2 ‘ .
Let u=tan™ * =t (sm 9} = tan™ (tan 9) =@=cos' x
X cos@

du B 1

= — =
dx 1-x7

Let v=cos™" (2.\‘\}1— x? )= cos | (sin 29) =cos (cos(%— 29]] = %— 2cos ' x

. dv 2
dx \[1- x?
Cdv dv/ 2 [preparedby: BALAJI KANCHI
/dx
10.
: . _1 3x— x? i i %
Differentiate tan™ ———, [x|<—= w.r.t. tan
1-3x V3 1 - x2

Sol.

3

], Put x =tan8

7

il 3x
Let y=tan :
{1—3)(

3tan®—tan> O
y = tan_l( an i ]:> y:tan_](tan 36) =136

1—3tan- 0
i’ 3
y= 3tan”' x ::»d—y: - (1)
dx 1+x°
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b

let Z= tan "' (\/7“ ], put X =sin ¢
I—x"

Z= tani[smq)}ﬁz—tanl (tan ) = 0

\(l—sin'jq)

dz ]

1 _] — .
=@ = s;n X = . ﬁ ...(ii)
dy _dy/dx _3I-x’

dz  dz/dx  1+x>

Using (i) & (i1),

| prepared by : BALAJI KANCHI |

VI. Derivative of the equation

in terms of xand y {in the form of f(x,y)=k }:

1.a 2024

If xI/3+y3 =1, find g—y at the point [%, éj

X

Sol.

-2
dy —x3
d__ -2
X 3
(@), == 1
5 i i -
dx (E'E) 4 [preparcdby: BALAJI KANCHI |
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1.b 2025
d . 11

For the curve Jx + J; = 1, find the value of d_i at the point (5 5]
Sol.

Differentiating both sides w.r.t. X, we get

1 i 1 dy

2Vx 2y dx

dy _ _Y

dx NE

dy 11y | prepared by : BALAJI KANCHI |

z “(53)=

1.c 2025

2 3 dy
If —2x%—bxy + y° =76, then find —.
dx

Sol.

Differentiating —2x’ —5xy+y° = 76, with respect to x’

—4x—5y—5xﬂ+3y2 dy_ 0
dx dx
dy 4x+35y
d_x= BT Ry [preparedby: BALAJI KANCHI
2.
d sin X
Ify = ,/cos x+ v, prove that Y _ .
dx 1-2y

Sol.

y2 = cosx+y

dy _ ;
2y —1) . = —sinx

dy sin x
dx 1-2y
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a2, then find d_y

—
w
]
Lo
o
o
wn
N
| =
—
[l

X X
4.a
If cos (xy) = k, where k is a constant and xy # nn, n € Z, then 3:_)7 is
X
equal to
4.b

dy T 5
Find a}; atx= 1, ¥= 4 if sin“y + cos xy = K.

Sol.
From the given equation

Zsinycosy—ﬂ—sinxy-[x-ﬂ+y—l} =)
dx dx
g dy _ | ysin x.y
dx SN2y — X sin (Xy)
ﬂ _ T
dily -1 42 -1
4.c.

Find Sy ,if sin?x+cos®y=1.
dx

Sol.

| 5
sin“ X + cos"y = 1
differentiate wrt X,

2sInX-cosX +2cosy-(—sin y).?:o
X

= sin2X = sin 2yE
dx
dy i
= dy _ sin 2X
dx sin 2y

Prepared by : BALAJI KANCHI
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5.a
2 2
If e¥(x+ 1) =1, then show that d_‘y = (d_y) .
dXZ dX
Sol.
e (x+) =1 = e-"-l+(x+l)e-"-d—y:0
dx
dy__ 1
dx X+l
dzy |
> =+ 3
— dx~ (x+1)~
oy _(d_YT
Cdx? dx
[ prepared by : BALAJI KANCHI |
5.b
y dy y
If e (x+1)=1, provethat — =-¢’.
dx
Sol.
e (x+])=l=e’ =—
x+1
:>y=—10g(x+l)
dy 1
e L —
dx x+1
]
=—€ =€ | prepared by : BALAJI KANCHI
x+1
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dy _y&x-1
dx =x(y+1

6.a 2023
If xy =e*7Y) then show that

Sol.
Givenxy =e*~ Y, givesx -y =logx + logy

y dx
dy _ x-1 % y _ y(x-1)
dx x 1+y x(1+y)

[ prepared by : BALAJI KANCHI |

OR
oy (18
dx dx
dy
= xy| l=—=
}( dX]

dy xy-y _ yx-D

dx X+xy  X(I+y)

[ prepared by : BALAJI KANCHI |

6.b

If e ~* =y, prove that

dy y(@+logy)
dx x log y

Prepared by : BALAJI KANCHI
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7.22024
d logx—1
If x = e¥¥, prove that Y - 98 5
(log x)
Sol.
- x x
x=e¢' =logx=—=y=
v log x
1
logx)(1)—x| —
dy (log.x)(1) \(xj log x -1
=== - = =
dx (logx) (logx)”  [preparedby: BALAJI KANCHI

7.c 2025

x _
If x = e¥ , then prove that dy i
dx xlogx

Sol.
X
r=¢&¥y
l X
= logx = —
¥

= ylogx = x

Differentiating both sides w.r.to x, we get

y dy _
- + logx e 1
dy x-—y
= dx - xlogx preparedby: BALAJI KANCHI
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8.
If (ax +b)e¥* = x, then show that

3d2Y _ dy ?

Sol.
: X : :
e¥/X = , taking log, on both sides,
a+bx
we get l:logx —log (a + bx)
X

Differentiating with respect to ‘X’

ey —y 1 b a
x> X a+bx (a+bx)x
, ax ;
= Xxy-y= (1)
a+ bx

Differentiating with respect to ‘x’

~, , (a+bx)-a—ax-b a |\
— X'y +y—y: 5 —
(a+bx) a+bx

S 2
_, 434 Y:{X.d_y_y} (Using (i))
dx

preparedby : BALAJI KANCHI
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9.a
dy x+
If log (x* +y?) =2 tan™! (XJ, show thatai_ = \—X :
X X X—Yy
Sol.
log(x* +y?)=2tan™ [1}
K

differentiating both sides w.r.t. X,

' SR
dy l “ s
5 2[2x+2yaJ:2- ~

X" +Yy

2 dv x> 1 d
- b F

X~ +y” dx ) x*+y° x dx
) | dy _dy x+
= x+y)=(x-y) 22272
dx dx x-—y

prepared by : BALAJI KANCHI
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9.

T3 dy _x+y
If tan ' {1J= logy/x~ +y~ , prove that e = —
. s =

Sol.

Differentiating both sides w.r.t. x to get

X@—y 2x+.‘2y3—y

dy
i ing v X——y=X+y—
Simplyfying we get P ¥ T

. dy  xty
getting & X -y

| prepared by : BALAJI KANCHI |

10.
i = log 2 , then prove that j—y =92 -

If =
X-y X-y X y

Sol.

Given = loga—log(x—vy)

R=¥
Diflerentiating both sides and getting [» x = V]

x—Zy-l-yﬂ =0

dx

5 ﬂ _ 2y — X
dx y

dy
dx

X
2 — — Iprspured by: BALAJI KANCHI
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11.a

If x/1+y +yJ/1+x =0 and xiy,provethat?=— . 5
X (x+D°

Sol.
XJ14+y+yvl+x=0

s>xf1+y=-yVI+x
= x*(1+y) = y*(1+x)
S@x—-y)x+y) +xy(x—y) =0

= (x—y)(x+y+xy)=0

x#+y=>x+y+xy=0

oy —X

Y =1+x

dy -1

s — TR [ prepared by : BALAJI KANCHI |
OR

.x\/1+y+y\/1+x=0 = XJl+y=—y«l+Xx
Squaring to get: X2 (1+y)= yz(l + X)

Simplifying to get: (x —y) (x +y +xy) =0

X

As,x#y .. y=-
14+ x

Differentiating w.r.t. ‘x’, we get:

dy -ll+x)—(=x):1 Il
dx (14 %) 1+ x)*
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11.b 2025
d 1-
If V1—x2 + \fl—yz = a(x —y), then prove that y:‘f y
1- x

dx

Sol.
Letx =sin A, y=sinB = A=sin"' x, B=sin' y

1= X7+ \/1— yvi=a(x-y)

:>cosA+cnsB=a(sinA —sin B)

A+ B A-B A+
=>2cos 5 cos 5 = 2acos

A—B
:>c0t[ 3 ]=a —=>A—-B=2cot'a

flafice

= —1 L] | -1
=>sin - x—sin~ y=2cot a

differentiatebothsideswrt x,

1 1 dy
=0
wl—% \/1 ydx
dy [1-)°
I—1= 1 12 preparedby: BALAJI KANCHI
dv — X
OR

Vi—x2 + J1-y?=a(x-y)
Putx=sin@,y=sin¢
=cosB +cos¢p=a(sinf-sin¢)

8+ ¢

:Zcos(g )cos( ) 2asm( )cos( )

:>c0t(_T) =a

=>0-¢=2cot™!a

=>sin"'x— sin"'y=2cot'a
1 1 dy _

= =
V1-x?2 V1-y® dx

dy 1-y2
= == [—= [ prepared by : BALAJI KANCHI
dx 1- x2
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12.a
-
If\/l—XZ +\/1—y2 =a(x-y), |x|<1, |y|<1,showthat§= 1 b,
dx O
Sol.
v

\h—xz +\/1—y2 =a(x—y),put x=sinB, y=sin ¢

\/l —sin? @ +\/] —sin” ¢ =a(sin B —sin 0)

= cos B + cos ¢ = a(sin B — sin O)

= ZCOS[9+¢]cos(e_¢J=2acos(eJrq)]sin( 9—¢J

0 i 1 . 5 o= <jif 1
= ——=tan l{—]:}sin 'x —sin ly:2tan l(—}
2 a a

Differentiating both sides w.r.t x

1 1

[ prepared by: BALAJI KANCHI |
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13.

If (x—a)+(y—b)?=c?, for some c> 0, prove that

6113/2
{14—[&}{ }

d2y
a2

is a constant independent of a and b.

Sol.
(x—a)2+(_y—b)2:cz.c >0

Differentiating both sides with respect to ‘x’, we get

d X—a
2(X—a)+2(y—b)-d—y:(}:> 9 _
dx dx y—b

Differentiating again with respect to ‘x’, we get;

dy
.2 (y-b)-(x-a)—~ 2
d Z _ : dx __~F¢ — (By substituting Ay )
dx? (y-b)’ (y-b)’ .
L7312 3/2
2 2 3
X L Gg-b" ]  (y-b)
2 B : - 2"
d-y _c Lo €
dx’ (y-b)’ (y = b)’

Which is a constant independent of ‘a’ & *b’.

| prepared by : BALAJI KANCHI |
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If siny=xsin (a +y), prove that

14.a

dy _ sin®(a +y)

dx sin a
Sol.
_siny
sin(a+y)

dx sin (a+ )-’)cos y—sinycos(a+y)

dy sin’ (a + y)

ﬁ= sina
dy sin’ (a + \) ’

dy _sin’(a+y)
Tdx sina

|prwured by: BALAJI KANCHI

OR

; . sin
siny = X-sin(a+y) = X :.—y
sin(a+y)

differentiating w.r.t. y, we get

dx 'sin(a +Yy)cosy—sinycos(a+y)

dy - sin” (a + y)
dx 'sin(a+y—y_) _ sina
dy - sinz(a+y) sinz(a+y)

x g . 7

dy  sin“(a+y)
e — - prepared by : BALAJI KANCHI

dx sina
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14.b
2
+
If x cos(a +y) =cosy then prove that dy = 50F ('a y) :
dx sina
Sol.
dx sin a

dy - cos’ (a+y)

d_y 3 cosz(a+y)

= =
dx sina

d’y  —2cos(a+y)sin(a +y) dy

dx2 - sin a dx
_ —sin2(a+y) dy
B sina dx

2
= sina d Z +si112(a+y)ﬂ =0
dx~ dx

[ prepared by: BALAJI KANCHI |

14.c
"
- dy cos” (a+
If sin y = x cos (a + y), then show that —y:u.
dx cosa

d
Also, show that - cos a, when x = 0.

dx
Sol.
siny
~ cos(a+ y)
' dx cos(a+y)cosy+sinysin(a+y)
SIVes E - cos® (a+ y)

dy cosg(a +y) cosz(a +vy)
dx ~ cos(a+y—y) cosa

d
Hence % =cosawhenx=01ie.y=0

| prepared by : BALAJI KANCHI |
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If cosy=xcos(a+y), and cos a#=*1, prove that
dy _ cos? (a+vy)

14.d

dx sin a
14.e
Ifx cos (p +y)+ cos psin (p +y) =0, prove that
d .- .
cos p d—y = — cos? (p + y), where p is a constant.
X
Sol.

xcos(p+y)+cos psin(p+y)=0

—cos psin( p+ v
B P* (p. "‘)::>x:—COSp.tan(p+)’)
cos(p+ ) |

dx 5
=-—=—cos p.sec” (p+y)

dy

dy -1

dx cos p.sec’ (p+ )

dy
=Cos p

=—cos” (p+) [prepared by: BALAJI KANCHI

15. 2023

If (x2 + yz)2 = xy, then find 3_}7 :
X

Sol.
(x2 + y2)2 = xy gives

d d
2(x% +y?) [Zx + Zyd—ﬂ = x4y
d
= [4y(x2 + y?) -x]==y - 4x(x? + %)

dy y- 4x(x2+ yz)
dx  4y(x2+y2) -x

prepared by : BALAJI KANCHI |
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16.a
2
If xPy9=(x + y)P™, prove that dy _¥y and d ‘y =0.
dx x dx?2
Sol.

xPyd=(x+y)’™ = plogx+qlogy=(p+q)log(x+y)

qgd +C d
Differentaiting w.r.t X, B"‘—l—y _pmd ( 1 +—y]
= X ydx x4y dx

9_ptqdy_p+q p
y x+y)dx x+y X

gx—py |dy _gx-py _ dy_y
y(x+vy) [dx x(x+y) dx x

Differentiating again w.r.t X

dy
d7y _ " dx .
dx? x>

Y_ X LY _() [prepareary: BALAJI KANCHI

‘ dx

Prepared by : BALAJI KANCHI
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16.b

If xMy? = (x + y)™*" prove that —X =0.

Sol.
X111 . yn — (X =S V)m - n

= mlogx+nlogy=(m+n)log(x+y)

= —+——
dx

m, ndy _ m+n(l+ﬁ]
X § dx X+y

‘ b, [ @kanchibalaji7

W= =%%"

\ )ﬁl M (™ +91-8099454846
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=_ = 1
dg % ®
dy
—J -~ 0 (i) (using (i)
dx” X
16.c 2024
If x30y20 = (x + y)°0, prove that —= =,
dX X
Sol.
Taking log of both sides, we get
30logx+20logy=50log (x+y)
Differentiating both sides w.r.t. X, we get
30 20 dy 50 dy
— i — A+4+—
X ¥ dx  x+ y dx
dy(ZOx - SOy) _ 20x— 30y
y(x+y) X(x+Y)
dy _y
dx x [prepareany: BALAJI KANCHI

Prepared by : BALAJI KANCHI
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Find e if 5%+ 57 =557,

Sol.
Differentiating both sides w.r.t. x, we get

x y d_y: x+y gy
5*logs5+'5 longx b 1095(1+d_x)

=5 5x+5}’ﬂ: (5x+53’)(1+d—y)
dx dx

d d d
=>5x+5y_y:5x+5x—y+5y+5y—y
dx dx dx
dy 5 i
E = —g == = R |prepured by: BALAJI KANCHI
Sol.
18. 2025

If tan~! (22 + y2) = a2, then find %
Sol.
tan“(x2 - y2)=m2 = x’ + y* =tand’

Differentiatebothsides wrt x,

dy
2x+2y—=0
dx
dy X
:>_~}=_ _
dx prepared by: BALAJI KANCHI |
19.
B | 2 ~ d
It v cos[ll =a", then find _y.
% dx
2 ( 1 ] 2
A_ns: y COosS| — |=4a
X

Then 2yg-cos(i}—y2 Sill(l}[—i,)J=0
dx X KN ®°

=3 2y-cos{l]d—y=—y: sm(i)
g i X
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VII. Derivative of Composit function y= f(x)

(function in terms of variable x): 2"¥ Order Derivatives
l.a

If y=e® cos™1 X, —1<x <1, then show that
d2 dy

i
12 —xd—X a=“y'=10

(1 -x2)

squaring we get

() tms)-

differentiating again with respect to ‘x’

( )Zd—‘d—‘+[£]-(—2x)=232yd—“
d d d

x dx~ X X

| prepared by : BALAJI KANCHI |

OR

acos'l X

d_y _ —ae
dx 1—x2

\/_ dy -9 aLm Iz

Dxﬁ“erenhatmg again & getting

‘\/7 d y X dy alea Cos™X
VI- dx ] —x*

—X—-—q")
dx dx
[ prepared by: BALAJI KANCHI
OR
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Y= eacos_]f%x = d_y — eﬂcns_]3x ﬂ
i 1-9x>
dx y
7
md'y_'_ —18x  dy _ _3ad_y
dx” 2\/1—9){2 dx dx
d%y d
= -9 -0 2 - i Y
dx~ dx dx

=-3a (—3¢ly) = 932y

2 dzy dy 5
or  (1-9x°)—=—-9x—2—09a°y = 0
( dx> dx Y
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N
1.b
d? d
If y= etan™ prove that (1 + x?) ,}y +(2x-1) e )
dy“ dT
Sol.
y= elun_1 X
d_y _ afan Ly ( 1 )_ y
dx 1+x*) 1+x?
(I+><2)ﬂ =y = (I-i-:c‘)d ?:+2xd—y—ﬂ
dx X~ dx dx
S+ ox-nY
dx~ dx
lpreparad by: BALAJI KANCHI l
l.c
2
If logy = tan~! x, then show that (1 +x?) %y +(2x-1) dy _ 0.
dx? dx
Sol.
Differentiating the given expression w.r.t. x, we get
L5 -
ydx  1+x2
= ('1+X2')ﬂ =y
dx
diff. again w.r.t. X,
) (13y dy dy
1+%")—+—(2X) =—
: dx” dx ) dx
= ) L ex—pY - o
dx~ dx
[ prepared by : BALAJI KANCHI |
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If y = e®*. cos bx, then prove that

d’y dy 2 1.2
E—zag-?'(a +b%)y=0

Sol.
y=¢" cosbx

y,~ ae¥ cos bx — be™sin bx
- . ax .-
y=ay— be¥sinbx

y,=ay, —b [ae™ sinbx + b ™ cos bx]
2
=ay —abe"smbx—b ¢"cosbx
2 1

y.=ay—alay=y)—by

y}—Zaler(aerb:)y:O

|pronored by: BALAJI KANCHI I
3.

.| =4
XCOs X d €Os - X
—— A/ 1 — x2, then prove that —X Y Al

E il v dx = (1 - a2

Prepared by : BALAJI KANCHI Page | 93



& b, [ @kanchibalaji7

W= = &

\ A~ M0 +91-8099454846
A\ [G) @ikbmaths7

4.a
, o d’y _dy
If y =3cos(log x) + 4sin(log x), then show that x —>+k xd— +y=0
dx X
Sol.
dy  —2sin(log x) i 3 cos (log x)
dx X X
= KR = -2 sin (log X) + 3 cos (log x), differentiate w.r.t °x’
dzy dy —2cos (log x) 3 sin (log x)
= X—=+— = -
dx- dx X X
d’y d
= x° 3,}+><—y ==y = %° Z+xdy+y =0
dx- dx e X
|pre|mred by: BALAJI KANCHI l
4.b
. g d’y _dy
If y = a cos (log x) + b sin (log x), show that x* —= +x—+y=0.
Sol.
y = a cos (log x) + b sin (log x)
dy _ —asin(log x) . b cos (log x)
dx X X
dy ; : _
= X -y = —a sin (log x) + b cos (log X)
X

differentiate both sides again w.r.t X,

X_ﬂ_l_ﬂ_] _'—acos(logx)_bsin(logx)
dx* dx X X
=5 xdhf+d—y S
dx- dx X
= xzd;_}:erd—ery = )
dx~ dx

|prepured by: BALAJI KANCHI |
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4.c
2 d% j dy .
Ify= + =0,
) tdx Ty
5.2 2024
d2
Ify =Asin 2x + Becos 2x and —= — ky = 0, find the value of k.
dx?
Sol.
dy .
o 2A cos2x — 2B sin2x
d.?.
= —2 = —44 sin2x — 4B cosZ2x = —4y
dx
dxz — 4 4y =0
= k=—4 [proparedby: BALAJI KANCHI
5.b 2025
; d2y
If y=5cosx—3sinx, prove that —= + y=0.
dx?
Sol.
y = 5cosx — 3sinx, then % = —5.sinx — 3.cosx
dzy 5
S —5.cosx + 3.sinx = —y
d%y
=2 TY=0 [preparedby: BALAJI KANCHI
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6.a
, . d?y 1
If y= Ae™ + Be™, show that = - (m + n) (—X + mny = 0.
dx- dx
Sol.

y= Ae™ +Be™ = mAe™ +nBe™

d7y ; . 5
P m-Ae™ +n“Be™
d’y dy
LHS = —5—(m+n)—+ mny
dx~ dx
= m?Ae™ +n’Be™ — (m+ n){mAe™ + nBe™}+ mn{Ae™ + Be™}
= Ae™(m? — m? — mn+mn)+ Be™ (n? —mn — n% +mn)
6.b
4 a2
If y=5e"+6e” "%, show that —3; =49y.
dx~
Sol.
_ ! ]
y=5"+6¢* = SY _3567% _42¢7x

dx

d’ a’
T = 245¢7 +294e 7% = =2 = 49y

dx dx

Prepared by : BALAJI KANCHI Page | 96



‘ b, [ @kanchibalaji7

A =&V =

\ )ﬁl ¥ (& +91-8099454846
[E) @ikbmaths?

A
6.c
= X —X dy 5
Ify=-e"+ e 7, then show that R y- —4
X
Sol.
g eX . e—\
dx
2
= \/(ex +e X) 4
— yz _4
7.
Z
If y= sin™! x — cos™! x, show that (1 — x )d _Xd_y
dx? dx
Sol.

¥ = sin”! X — cos™! x

L s a9 s
dx  1—x2 W %2
=% ]—xj-dy=2
dx

differentiate again wrt x,

f d y dy I
= —(-2x) =0
dX dx ?\,’]_\;—

a-2p2d 9 _g
dx~ dx

—

|prapurad by: BALAJI KANCHI ]
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d2y dy
Py = (cin—1%)2 Brov at (1 _ y2) —L& _ + _9=
If y = (sin”'x)=, prove that (1 — x-) 2 X 2 0.

8.a

Sol.
: e | , ]? ¢
dy 2sin Xi(l—x')[()) — 4y

dx J1-x2 dx

Differentiating with respect to “x’, we get

,dy &y | (dy) _  dy
(1-x*)2 —2x[—] =4

E dx’ dx dx
Ady  dy
=>(1-x" )] —S5—-x—=
( ) dx” dx

[ prepared by : BALAJI KANCHI

OR
y:(sin_lx)2
y o e |
= y =2-sin e
|—x~

= \1-x% .y’ =2sin"' x

> 1 2
= \/]—x‘-y”+y’-—q(—2x):—q
2V1—x~ VI—-x°
5 5. @ d |
= (1-x°)-y"—xy"=2 or (1-x°)- Z—x—y—2:0.
dx~ dx

[ preparedby: BALAJI KANCHI |
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If y=(sec!x)?, x>0,show that

2
x2(x2-1) d—g + (2x? —x) d_y -2=0
dx~ dx
Sol.
y= (sec_' x)z_._ x>0
dy 1 1

—=2sec  X-

dx xvVx? -1
— X\/xz—lg—y:2\/§
X

squaring both sides, we get

xz(xz—l)(g} =4y or (x4—x3)(d—y) =4y
dx

differentiating w.r.t. X.
2

(x4—x2)2—%-j _}2/+(4x3—2x)(—'] =4.—

X dx

q

— xz(xz—l)d_z +(2X3—x)d—y—2=0
dx~ dx

|prapured by: BALAJI KANCHI ]
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8.c

If y = (3 cot™! x)2, show that

(x2+1)2 dz?j + 2% (::%1)% = 18.

]

Sol.

d 4
¥ = (oot x)" =% —y:2c0t"x-( ,,1
1+%" .

1
= (1+ xz)% =-2cot ' x = —2\5

squaring both sides, we get

2

¥ ) dy')-
1+x7)" | —| =4y
: ) (dx )

differentiating, w.r.t. X,

2(|+x3)2x-[3) r2l+x WAy _ by
dx dx dx- dx
— 2><(l+><3)d—y+(_|+x3)zd Y=12.

dx dx~

[prepared by : BALAJI KANCHI |

8.d 2024
1,32 o dy dy
If y = (tan~1x)2, show that (x2 + 1)2—Z + 2x(x2 + 1)—= = 2.
doc? dx
Sol.
.\ dy 2tan'x
V= (tan X) = =5
dx 1+x°
= (1 +x ) ? = 2tan ' x, differentiating with respect to ‘x’
X
22 A’y 2, \4Y _
= (1+x) = +2x(x +1)dx =2

[ prepared by: BALAJI KANCHI
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A

9.2024

If y = (log x)?, prove that x%y” + xy’ = 2.

Sol.
Ditterentiating both sides w.r.t. X, we get
2logx
Y=
X

= xy’ = 2logx

2
=>xy”+y'=;

= x%y" +xy =2 prepared by : BALAJI KANCHI

10.
. a2 d ‘
If y = sin (sin x), prove that —327 +tan x —~ + y cos?x = 0.
dX dX
Sol.
e dy .
y=sm(smx) = T = COS(SIN.X)-COS X
dx
,,
d- ! . . ) . .
and — = —sin(sin X)-CcOs$~ X — sin X COS (sin .x)
de-
‘s : > : 2 Sin .x s e )
LHS = —sin(sin x)cos™ x —sin x cos(sin x) + COS(Sin x) cos x +sin (Sin x)cos™ x
COS X
= =RKHS5

prepared by : BALAJI KANCHI |
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d?y
If y = tan x + sec x, then prove that =

dac? (1—-sin x)2 -

11. 2023

Cos X

Sol.

sin X + 1
y=tanxt+tsecx=——

COs X

d}f _ €oS X (cosX)+ (sinx + 1) sinx

dx cos? x
) .2 : :
_cos"xX+sm x+sin x  l+smx 1
- D - 7. o :
cos” X l-sm“x l-smx
:>d2y _(I—sm x).0-1(0—cosx) _ Cos X
dx 2 (1 —sin X)2 (1 —sin X)2
| prepared by : BALAJI KANCHI |
12.
3 d? d
If y =x" log (1), then prove that xS _ 29 L 8x2- 0.
X dx?2 dx
Sol.
y= —x'logx
dy .
— = —-%x*(1 +3logx)
dx
sty (5% + 6x log x)
— = — (5x +6xlogx
dx* ¥

L.H.S.=x[-(5xt+6xlogx)] +2x*(1 + 3 logx) + 3x?

=

— R.H.S.  |prepareaby: BALAJI KANCHI |
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, then show that x(x + 1)>y, + (x + 1)y, = 2.

13. 2025

Ity = log (JL%T

Sol.

The given function can be written as

y=2log(x+ 1) —logx

2 il x—1

=3 = ——_—
Y1 x+1 x x(x+1)
x—1 1
=@+ Dy, = =

1
=>x+ 1Dy + ¥ :F

. 1
Sx(x+ D2y, +x(x+ Dy, =1 +;

Sx(x+ D%y, +x(x+ Dy, =1+1—-(x+ Dy,

= x(x +1)%y; + (x + 1)?y; = 2 [eroparedby: BALAJI KANCHI

14.
2 : dy \?
If y=(x+ yx~ —1)2, then show that (x?—1) (&y) = 4y2,
Sol.
2
g 5 2(3{—0—\}){2—1)
5
—y=2(x+\/x"—l] L+ —— =
4 %—1 x? -1
dy
)
X“=1—=2
dx 4

| prepared by : BALAJI KANCHI |
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AN

15.
11
I §'= (x + V1 +x2 ) . then show that

Sol.

d_y B ¢ 2]1—] [ X .
e n (x+\!l+x l+m} ;

B n [ \/73-0 _ny
= X+Vl+x =
VvI+x° :

> (l+xz_');1 Y +x & - p1+x° % = n-ny (from (1))

= oy

[ prepared by : BALAJI KANCHI |

16.

2
d—y—i-xﬂ—lyzo.

Ify=Jx+1-/x-1, that (x? —1)—=
y \/x \/x prove that (x )dXz I 1

Sol.
y = vx+1 — +/x-1
dy l 1

dx 2vx+1 - 2+vx—1

_ sl —a/x 41

2Jx? -1
4(x* 1) (@]2 = y?

dx
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4(x3—1)2d—y-d'~" 5 SX[QJ = By Y
d dx dx

5 d d
(X‘ —l) Y R s
d dX_ dX 4 [prepuradby: BALAIJI KANCHll
(x‘—l) Sj +xﬂ—1=0
dx- dx 4
17.
xcos | x dy cos | x
J=—F— — | —x2 IV g =T muan
If y m log\/1 —x=, then prove that dx = (1 —x2)¥2
Sol.
xcos~' x >
ye —logvV1-x
] —x~
[—x? -[lcosl f—t ]— xeos™ x(-2x)
dy _ \}l—x2 W1 —x2 4 2%
dx f—x? 2(1-x2)

| —x~cos xXx—x+

2y Y -
(1-x*)cos™' x+x” cos [x_ cos X
2.3/2 - 2

1—x*y"? (1-x?)
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VIIl. Derivative of misc function :

1.
Show that :

< .
&(‘X|)—|X|,Xi0
Sol.

d(lx) _d(a?)

#0
dx dx

o 2\/? = m prepared by : BALAJI KANCHI

If y=x|x|, find g—y for x < 0.

X
Sol.
Forx<0,y:xIXI:—X2
d
) = _2x
dx
2.b

If f(x) = |tan 2x| , then find the value of f'(x) at x = g
Sol.

(x) = —tan2x, = < x < —
flx)= anx,tJr X >

f'(x) = —2sec?2x, E< X <§

f'(g) = —~2(—2)2 = -8 | prepared by : BALAJI KANCHI |

2.C
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Write the derivative of |x-5]| at x=2.

Sol.

n

¥=5 x=2

lx=51= {5 - So, derivative at x = 2 is —1.

A
n

3.

If y=1fix?) and f'(x) = e‘/;, then find d_y

dx
Sol.
d (o2
%;f (x )2x
= 2xe*
4.,

Find the derivative of f(e™*)w.r. to x at x = 0. Itis given that '(I) =5.
5.

d
ftx)y=x+1, ﬁnda (fof) (x).

6.

If f(x) = x* + 1; g(x) = X2+ 11 and h(x) = 2x — 3, then find {'[h'{g'(x)}].
X~ +

7.

If () = sin 2x — cos 2x, find 1@

Sol.
f(x) =sin 2x —cos 2x

= f(x)=2co0s2x+ 2sin 2x

frl L) = 2[cos£+sin3}=(l+\/§)
6 3 3
7.b
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)

W= =

secx—1

| 2

|

secx +1

(8]
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