Chapter : 10. DIFFERENTIATION

Question: 1
Solution:

Formulae :

d i v —_ -
b (sinx) = cosx

d
Let,
vy =sin 4x
andu=4x

therefore, y=sinu

Exercise : 10A

Differentiating above equation w.r.t. x,

d—y = d—sd—u ............. By chain rule

dx du dx

dy d d
~— = — [(sinu) .—(4x

dx du( )d,\'( )

5. N 49 In

=COSU. 4 cooceennnnn ( -3 (sinx) = cosx &dx (kx) = L)
=cos4x .4
=4 cos 4x

Question: 2
Solution:

Formulae:

d .
* (cosx) = — sinx

d
- ax (k.\) =k
Let,
¥y = €05 5%
andu=5x

therefore, y= cos u

Differentiating above equation w.r.t. x,

d dy d .
DA A RO By chain rule
dx du dx
dy

“dx  du OO 'dx()\)

. d
=—sinu.5 cceeeeeeeees ( — (cosx) =
dx

1 - d r j—
—sinx & = (kx) = k)
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=-5in5x.5
=-5sin 5x

Question: 3
Solution:

Formulae :
d

« — (tanx) = sec’x
dx

- & (kx) =k

Let,

vy = tan 3x

and u=3x

therefore, y=tan u

Differentiating above equation w.r.t. x,

. dy dy du

T qaegn e By chain rule
dy d (t ) d 3%
“dx  du oMWgg (3x
= sec?u .3 cieeeeeeens ( i (tanx) = sec®x & i (kx) = }«:)

=sec2 3x.3
= 3 sec? 3x
Question: 4
Solution:

Formulae:

d "
‘= (cosx) = — sinx

d _
B (x") =nx"?!
Let,

y = cos x3
and u = x3
therefore, y= cosu

Differentiating above equation w.r.t. x,

= =L — e By chain rule

dx du dx

dy d

.3

.— = — (cosu).— (x

d« d ( )d}( )
— _ ai 2 i — @i v i ny _ n—1
= —sinu .3x% ( = (cosx) = —sinx & ™ (x")=n.x )

= - s5in x3 . 3x2
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= - 3x? sin x3
Question: 5
Solution:

<O 1 e:

d

- .. (cotx) = — cosec®x
-— (x")*n xn1

Let,

vy =cotx

and u=cotx
therefore, y= u?

Differentiating above equation w.r.t. x,

dy _dy du By chain rule
dx du dx
dy
2
1ue).— (cotx
dx du ( ) ( )

a d i d 2
=2u.(—cosecX) cceeeeennnn ( - (x™)=nx"!& - (cotx) = — cosec-x)
X X

2 cot x .(- cosec? x)

- 2cot x . cosec? x
Question: 6
Solution:

Formulae :

d -
. (tanx) = sec”x

-u (\“)*n xo!
Let,
v =tand x

and u=tanx
therefore, y= u3

Differentiating above equation w.r.t. x,

dy _ gy QU e, By chain rule

dx du dx

dy d

3 .

~—= — (u’).5— (tanx

dx ~ du ( ) dx ( )
—_an? 2 L8 oy oon-1 o & Y — enrle
=3 u’ .8ec%X i ( = (x")=nx""1& ™~ (tanx) = sec J\)

= 3 tan? x .(sec? x)

=3 tan?x.secZx
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Question: 7

CLASS24

Solution:

Formulae :

d _ 2.
~ (cotx) = — cosec®x
d 1

" (W) =g

Let,

y = cotyx

and u = \/I

therefore, y= cotu

Differentiating above equation w.r.t. x,

A= =t — e By chain rule
dx du dx
dy d d
= — (cotu)./— (vx
dx du ( ) dx (V¥
_ z, 1 o8 o I S N O s N O
= —CosectU Lo (.dx(rm‘\}f cosec ,\Rdx(\.,\)fz\?)

1
= — cosec’yVx.——
2\-".\'.

1
= ——= cosec’y/x

2Vx
Question: 8
Solution:

Formulae :

d
< (tanx) = sec?x

d 1
o (V¥) ==
Let,

y =+tanx

and u = tan x
therefore, y = \[l—l

Differentiating above equation w.r.t. x,

:_:—y = :—y_? ............ By chain rule
X u X

dy d d

I~ "

a— = — u).— (tanx

dx  du *Y )dx ( )
_ 1 2, .d Yy _ 1 o d ) = 2y
= -sec’x ( . (Vx) = 2is & g (tanx) = sec .\)

1



sec’x
Ny CLASS24
Question: 9
Solution:
Formulae :

d comy_ o on-1
‘= (x)=n.x

d
'; (kx}:k
d
u dw
s L (urv) =+ —
Let,
y = (5+7x)%

and u = (5+7x)
therefore, y = ué

Differentiating above equation w.r.t. x,

A= By chain rule

S{: % (uﬁ).c% (54 7x)

=6.(u)® .(i (5) + i (Yx)) ............. (i (x")=nx"1'& i (u+v)= §+ %)
= 6. (5+7%)5 (047) erveerrrreen (i (k) = 0 & di (kx) - k)

=42. (5+7x)°

Question: 10
Solution:
Formulae :

_‘1 ny __ n—1
" (x") =n.x

d
';(k}\}:k

d

i ( + ) — E.{. E
'dx utvi= dx dx
Let,

y = (3-4x)°
and u = (3-4x)

therefore, y = us

Differentiating above equation w.r.t. x,



e S g s By chain rule CLAssz4

dy d < d
A== — — (3—4x

dx du () dx ( X)

d d d n - d du | dv
=5 (u)* '(E 3+ (‘4X}) ( = (x")=nx 1 & - (u+v) ="+ E;)
= 5. (3-45)% (0-4) eorrereranne. ( 4 =08l (kx) = k)
dx dx

=-20(3-4x)*
Question: 11
Solution:
Formulae :

d S N .n-1
b (x") =nx

d
- & (kx) =k

d
- S (K)=0

d du dwv
‘; (ll+V): K‘F R
Let,
v=1(2x? - 3x + 4)°
and u=(2x2-3x+4)
therefore, y = u®
Differentiating above equation w.r.t. x,

&y _ ﬂ_ﬂ ............ By chain rule

dx du dx

dy d 5 d .
e— = = —(2x-—-3x+4

dx du(u)d}(("K x+4)
_ 4 i 2z i 7w i i L0y ,n—1 i ,ﬂ E
=5.(u) '(d.\- (2x%)y + a3 ) <= - (4)) ( - (x")=n.x"1& ~ (u+v) = Tt dx)

2 4 Ld oo . d

=5.(2x% - 3x +4)% (4%-3+0) coevvune (.;(1\5)=k&;(k)=0)

=5.(2x2 - 3% + 4)% (4x-3)
Question: 12
Solution:

Formulae :

d -1
e — (x") =nx"

d
L] ; (kh) =k

-i(m:o

.4 (quV)--d—u &
dx T dx dx



Let,
CLASS24
y = (ax2 + bx + ¢)*®

andu = (ax? + bx + c)

therefore, y = ué

Differentiating above equation w.r.t. x,

9y _ d—y_d—u ............ By chain rule
dx du dx
dy d

d
A 8 — (ax2
"9 m u®).— (ax*+bx +c)

=6.(u)® (% (ax*) + % (bx) + % (f))

_ .2 . 5 i 2 . (i % .n—1 i _E E)
=6.(ax” +bx+0)° . (T DX+ ) o (Y (X =TT & (U V) = 4

6. (ax? + bx + €)%, (Zax+b+0) .cooeenne ( i (kx) =k & (% (k) = 0)

Question: 13
Solution:

Formulae:
d (1) -1
e — |- ] =—
dx \x x=

d LIy LI
-d:(.\ )=n.x"!
d - g -
l;(l\!\)—k

S (=0

d du dv
';(U+V)=; e

Let,

1

y:(x3—3x+5)3

Let,u = (%x2-3x+5)3

1
Therefore, ¥ = -

For u = (x2-3x+5)3
Let, v = (x2-3x+5)
Therefore, u = (v)3

1
w3

Therefore, y =

Differentiating above equation w.r.t. x,

dy _dy du dv
Tdx du'dvdx
dy d

. (l) d oyl e 3x+5
Tdx du \u 'dv(v)‘dx (x x+5)

............ By chain rule



u
a1y -1 od ey n-1g 4 _du  dv
------------- ('dx(x)’:ﬁ'dx(")*“--\ &dx(ll+V)7dx+dk_)
-1 2 2 . d d
= (33_3_\-+3JB'3(‘\ —3x+5)°.(2x—=3+0) ... ( = (kx) =k & = (k) = D)

TR T ES T

| -3(2x-3)
T (x2-3x+5)*

Question: 14
Solution:

Formulae :

i ny __ ,n—1
‘= (x™)=n.x

o (B =%

2%
d
—(kY=10
el LY
. d (u) V.E_(u]—u.il_ (v
dx \v/ v)?
Let,
az—x?
V= lazrxe
and 4y = a:—x:
a=+x=

~y=vu

Differentiating above equation w.r.t. x,

T T que By chain rule
dy d d fa?-—x?
“ax~ dn VW g (—azﬂz)

(a®+x7)32

1 ((a:+:\'2).(—2:\¢)— (az—xz}.(Zx))

faz-x2 (a®+x2)2

R\ PFEre]

VvaZz +x2 (2%) (33 —x%— a® +x2)
R ——— X - o

2va? —x? (a +x2)°

(a2 + x2)1/2 (2x) —-2a
T 2(af —x2)e X (a2 +x2)2

—2a’x

(a% —x2)V/2 (a2 +x2)* =

-

L(d Lo d d
= .3\"‘.(& (k )+ & (*3X)+ & (5))

(e ngee)
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—2a%x

T (a2 —x2)2 (aZ + x2)3/2
Question: 15
Solution:

Formulae:

e 1 —-sin?x = cos?x
d

i (secx) = secx.tanx
Ly

d
« — (tanx) = sec’x
dx

Let,

1+ sinx
1 —sinx

Multiplying numerator and denominator by (1+sin x),

1 +sinx 1+ sinx

1 —sinx 1+ sinx

(1 +sinx)2
1 — sin’x

= w ................ (1 - sin?x = cos?x)
COs<X

1+ sinx

COSX

1 sinx
= +
COSX COSX

¥y =secx + tan x

Differentiating above equation w.r.t. x,

dy d b tanx
"y T dx (secx an x)
dy

dx dx

= secx.tanx + secix ccoeeeem

= secx (tanx + secx)
Question: 16
Solution:

Formulae :

d .
» - (cosx) = — sinx

i LYy ,n—1
" (x™) =nx

d d
= = — (secx) +& (tanx)

d d »
( — (secx) = secx.tanx & — (tanx) = sec“x)
dx dx
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* 2 5in X cos X =sin 2x
Let,
2

vy =cos? x3

and u = x3

therefore, y= cosz u

let, v = cos u

therefore, y= v2

Differentiating above equation w.r.t. x,

d dy dv d .
PR A By chain rule
dx dv du dx

dy d .. d d .
T dv (v )'E (COSU)-& (x*)
_ — el L2 ..d o i R el _d Ly s .
=2v . (=sinu).3x" ... ( - (x")=n.x & ~ (cosx) = smx)
= — 2 cosu.sinu.3x?
= — 5in20.3%% coeevreeen (7 28inX.COSX = Sin2x)

= — sin2x3.3x%
Question: 17
Solution:

Formulae:

d
« — (secx) =secx.tanx
dx

. i (x") =n.x*?

Let,

y =sec? (x2+1)

and u = x2+1

therefore, y=sec®u

let, v = sec u

therefore, y= v3

Differentiating above equation w.r.t. x,
dy _ dy dv du

At = By chain rule
dx dv du dx

dy d . d d
"N dv v )E (secu).& (x*+1)
=3v? . (secu.tanu).2x ( 4 x")=nx"1& 4 (secx) = secx tan!()
. . . S L EEETTN gx -2 dx E A N

= 3sec®u.(secu.tanu).2x
= 6x.sec’u .tanu

=6x.sec?(x*+1) .tan(x* + 1)

CLASS24



Question: 18
Solution:

Formulae :

d )
b (cosx) = —sinx

-5 (R =%

¥ =vcos3x

and u = 3x

therefore, y = ycosu

let,v=cosu
therefore, y = Vv

Differentiating above equation w.r.t. x,

Ay dy dv

- = L — e By chain rule
dx dv du dx

dy d d d
5= dv (ﬁ)a (cos 11).5(3_\)
L d i d
= ﬁ.(—smu).?: ............. (-.—; (Vx) = :i:’ = (cosx)
—3 sinu

2 "ycosu
—3 sin3x
2 "yJcos3x

Question: 19

Solution:

Formulae :
d .
» — (sinx) = cosx
d
2 oM — ,n-1
‘= (x") =nx
d
. (kx) =k
Let,
y = Vsin2x
and u = 2x
therefore,y = ¥{sinu
let, v = sin u

thereforey = v = v¥/°

g @ I
75111.\&;(10.)—}\)
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Differentiating above equation w.r.t. x,

2 = By chain rule

dy d ot
AN Y Bl
- dv ) (sm u} (2\)

=§v‘2"3 L(cosu). 2 e

cosu
v2/3 -~

2
3

cosu

2
3 (sinu)?/3

2 cos2x
3 (sin2x)32/3
Question: 20

Solution:

Formulae :

d ,
« — (cotx) = — cosec-x
dx

()=

L m=o0

dx

-— (u+v)—ﬂ+ &

dx

Let

»

y =+v1+ cotx

and u =1+ cotx

therefore, y = \[ﬁ

Differentiating above equation w.r.t. x,

&y _ d—y_d—u ............ By chain rule
dx du dx
Jdy
Tdx  du (\/_) 7(1 + cotx)
:_'—1‘: ( (1)+——(c0tx)) (
2yu
=———— (0- cosecx).
21+ cotx ( )
-1 cosec’x
2 1+ cotx

Question: 21
Solution:

Formulae :

~®) =

..i LIy n—1 1 5 — i . — Ir
(- = (x™)=n.x ‘= (sinx) = cosx & = (kx) = l\)
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. i (cosecx) = — cosecx. cotx CLA5524

d _
e — (x") =nx"!
dx

Let,

2 1
y = cosec” —

1
and U = —

&

therefore, y= cosec?® u
let, v = cosec u
therefore, y= v3

Differentiating above equation w.r.t. x,

d d p
. g ﬂ_—v_d—u ............ By chain rule
dx dv du dx

dy d . d il
T dv v )E (cosec u).& (x:)

=3v? .(vcosecu.cotu).g- (ESY
dx

d d
............. ( y (x") =nx"1'& = (cosecx) = — cosecx. Cotx)
.4 X

= 3cosec?u . (—casecu.cotu). (—2x77)

1
= 3 cosec®u cotu (2 E]

6 1 1
= ; . cosec (;) cot (;)

Question: 22
Solution:

Formulae :

d , .
b (sinx) = cosx

d 1
e COR

.n—1

. i (x")=nx
Let,

y =+sinx?
and u = x3
therefore,y = Vsinu
let,v=sinu
therefore, y = v

Differentiating above equation w.r.t. x,



T e ga e By chain rule CLAssz4

1 .
=—— (cosu).3x?

2Vv

- ( 4 (J{) =2 ,i ") =nx"1'& i (sinx) = cosx)

dx 2z
1
2vsinu

3 , cosx®
=-x°.

2 sinx3

Question: 23

.(cosu).3x°

Solution:

Formulae :

d , .
« — (sinx) = cosx
dx

(W)=

dx 2%

d d d
* (u.v) = u (v) + V.o (u)

Let,

¥y = yVx.sinx

and u = x. sin x
therefore, y = \/ﬁ

Differentiating above equation w.r.t. x,

2 &Y B By chain rule
dx du dx
dy d

d
(‘/E)ﬁ (x.sin x)

Tdx  du

1 d | od
=— (\5 (sinx) + sinx. (x))

2Ju
( i (Vx) = % & ;—x (u.v) = u.i W)+ v.i (u))
= 2»"&1:?:‘ (\ (cosx) + sinx. (1)) ( i(kx) =k& i (sinx) = cosx)

(x.cosx + sinx)
2V/x.sinx

Question: 24

Solution:



Formulae :

. ” CLASS24
‘= CcOtX) = — cosec'x
s (W)=

Let,

y = Jeotyx

Andu =X
therefore, y = m
let,v=cotu
therefore, v = vV

Differentiating above equation w.r.t. x,

d dy dv d .
S _ YAy By chain rule
dx dv du dx

.dy_ d

d d
Tdx dv (\N)E (cotu). == (VX)

1 1
== (—cosec®u). —

24V 2Vx
. ( i (Vx) = % & ;—‘( (cotx) = — coseci)
1 ( ) 1
=——— (—cosec’u). —
2y/cotu i 24/x

1 1
=——— (—cosec’Vx).——=

2Jcotvx 2vx
B —cosectyx
4 yx oot vx
Question: 25
Solution:

Formulae :

d
« — (cotx) = — cosec’x
dx

d _
-+ (M) =nxt
Let,
v = cot? x2
and u = x2
therefore, y= cot3 u
let, v =cotu
therefore, y= v3

Differentiating above equation w.r.t. x,



d dy dv d .
A e e OO By chain rule
dx dv du dx

dy d . d d
weaw W ).E (cotu).a (x*)
2 el . i ny __ n—1 o i i 2
=3v? . (—cosec?u). 2X «rereeens ( o (x%) = n.x"" & - (cotx) = - cosec X)

= 3 cot®u .(— cosec’u).2x
= — 6x.cot?u .cosecu

= — 6x.cot?(x%) . cosec’(x?)
Question: 26

Solution:

Formulae:

d .
* — (cosx)} = —sinx
dx

d H -
‘= (sinx) = cosx

d 1
a () =g

d du dw
- ; (U + V) ;—l‘ K
Let,

y = cos(sinvax +b)
andu=ax+b
therefore, ¥ = cos(sin \.‘ﬁ)
let, v = Ju

therefore, y = cos(sinv)
let, w = sinv

therefore, y = cosw

Differentiating above equation w.r.t. x,

d dy dw dv d o
P AL L By chain rule
dx dw dv du dx

dy d  _d d
2" dw (_cosw).a (smv).a (ﬁ)a (ax + b)

= (—sinw).(cosv).(ﬁ) (& (ax) + % (b))

( f; (cosx) = —sinx ,i: (sinx) = ('OSX.;; (\/;) = E-i—,:
ST
)
= (—sin(sinv)).{cos ). (;) (a+0)
2vax + b

= (—sin(sinyu)).(cosvVax + b .(Nﬁ).(a)

d du
&;(1[+VJ—-¢—‘;+
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(—a cosvax +

e )(slll(s;il\/a)s—+)) CLASS24

Question: 27
Solution:

Formulae :

d
"= (cosecx) = —cosec x.cotx
- (X") —n. )t" 1

-i(\&)=ﬁ

du dv
'— (U'E'V)——_\—F R

Let,

= ,/cosec (x3+ 1)

andu=x3+1

therefore, y = y/cosecu

let, v = cosecu

therefore, y = /v
Differentiating above equation w.r.t. x,

d dy dv d q
A e . By chain rule
dx dv du dx

dy d d d R
T Iy (W)E (cosec u).ﬁ (x*+1)
d d
23 :
2\/— (—cosecu.cot u). ( (x)+ (1})
. ( :_x (cosecx) = —cosec x.cotx ,— (\ )= — & — (u +v) = _‘: " Z_:)
1 . )
= 2Veosecu (—cosec(x®+ 1).cot(x*+1)).(3x> + 0)
d —
- ( ; (X") = D.Xn 1)
1

=—————— (—cosec(x®+1).cot(x3+ 1)).(3x?)

2 /cosec(x3+1)

-

X
= cosec(x3 + 1) .cot(x®+ 1)

Question: 28
Solution:
Formulae :

e (2sina.cosb) = sin(a +b) + sin(a—b)



d , .
i (sinx) = cosx

d
E(k‘\):l\

d du dv
= (u+v)—&+ =

Let,

y

y

y

¥

=sin 5x. cos 3x

1
— 5 (2sinb5x.cos3x)

= % (sin(8x) + sin(2x))

Differentiating above equation w.r.t. x,

" i

dy d /1 8x) in(2x)
S e (sin(Bx) + sin(2x))
Jdy 1fd oo d o S = O, &7
= 2(dxsmﬁm+ dxsmz,\) ( - (u+v) = s d:\-)
é(acos&\; + 2€08S2X) ceouennnnne. ( i (sinx) = cosx & (i (kx) = R)

4 cos8x+ cos2x

Question: 29

Solution:

Formulae :

(2sina.sinb )} = cos(a —b) — cos(a+ b)

d .
= (cosx) = —sinx

d
a(kx):k

du dv

d
; (ll—V)—— K— d_x

Let,

y

y

y

y

D

=s5in 2x.sin x

1
=3 (2 sin2x.sinx)

1
=3 (cosx — cos 3x)

ifferentiating above equation w.r.t. x,

dy d

1
T o (5 (cosx — cosS:-.))

d 1/d d d du dv
. —(—cosx——cosSx) ............. (‘:—(u—v):———)
2 dx dx

dx dx dx dx

CLASS24

(sin(5% + 3x) + sin(5x — 3x)) ............. (~ (2sina.cosb ) = sin (a + b) + sin(a — b))

(cos(2x — x} — cos(2xX + X)) ............. (~ (2sina.sinb ) = cos (a— b) — cos(a + b))



1

-

3 . 3 1
—25111 X 2sm)c

Question: 30
Solution:
Formulae :

e (2cosa.cosb) = cos(a+b)+ cos(a—b)

d T -
b (cosx) = —sinx

d
"5 (kx) =k

d du dv
'; (1I+V)f K‘F a
Let,

v = cos 4x. cos Zx

1

y=3 (2 cos4x.cos 2x)

y = = (cos(4x +2x) + COS(4% — 2%)) .ooee.cev
1

y=3 (coséx + cos 2x)

Differentiating above equation w.r.t. x,

d d {1

'd_i:: = (E (cos6x + cost))

(v 1gd 4 s

e 2(dxc036x+ dxmsz.\) .............

2 (-65in6x — 28N 2%) o.oon...
= -3 sin 6% - sin 2x
=- (3 sin 6x + sin 2x)

Question: 31

Find
Solution:
Formulae :
2tanx -
— = sin2x

1 s dbamdw

1+tan®x
s ——— = [C0S2X

1—tan?x

.4 (sinx) = cosx
dx

2 (cosx) = —sinx
dx -

e 1+ tan’x = sec’x

Given,

(—sinx +3sin3x) o (v 2 (cosx) = —sinx & & (kx) = k)

( i (4 v) = 4 2)

(v (2cosa.cosb ) = cos(a+ b))+ cos(a—b))

dx

dx

. d .
—snu&;(k}.)—l\)
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Cf1+x7
y=sin| 13

Putx=tana

dx 2
Therefore, d—" =L - WY -Ts I s
a

~ {1+tan®a
=sin| ————
y 1 —tan?a

y = sin (cos 2a) ...

1 +tan®x
B = (052X

1-tan®x

Differentiating above equation w.r.t.a,

dy
ds = (sm(cos 2a))
= (cos(cosZa))ﬁ;(cos 2a) e ( i (sinx) = COS.\')

= (CDS(CDSZ&)).(—SHI2&}.&(23) ( dix (cosx) = —sin,\')

= (—2sin 2a).(cos(cos2a))

1 Han x

Ztana 1 +tan"a 2x
_ 2 (22 ) (cos(ER2E2)) (~L0 7
l+tan=a 1 —tan=a 1 —tan~x

But,x=tana

dy 2( 2x ) ~f14x?
da 1xz )\ T2

% - (1_:.: )(cos(:t\ )) et € (2)

d dy d
Z_I T .. By chain rule
dx da dx
. ﬂri(—u) (1+s2 1 )
i ez .(cos — ))_sec:d ................. fromeq (1) & eq (2)
= (55) (s (35)) i
T N1ax2 /T os 1-x* "1+tanta 7 ( '+ tan"x
= ( = ).(cos(“x:)). [ . (v x=tana)
1+x- 1-x- 1+ x=

Cdy  —ax 1+x°
Tdx (14x2)T OS\1 x2

Question: 32
Find
Solution:

Formulae :

.% ( ) u—(u)—u—(v)

o2

n.‘n_

(sun) = COSX

o2 (cotx) = —cosec®x
dx
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d . ny_ o oon-1
e (x"=nx

Given,

sinx + x*
Y= Teot2x

Differentiating above equation w.r.t. x,

dy d (sinx + x? )

dx  dx\ cot2x

2% L (sinxex® ) - (sinx+x® )L (cot2 d fu)  Vee(u)—uey)
. cotgxa sinx+x~ ) — [sinx+x TE cot2x} -8 (_) _ " - "
B (cot2x)= dx \v (v)*®

cot 2x.(cos2x + 2x) — (sinx +x? ).(— 2cosec? 2x)
h (cot2x)2

i P — i ny __ .n—lw_i' N 2)
- ( . (sinx) = cosx, - (x") = n.x""* & — (cotx) cosec

(cos2x+2x)  (sinx +x? ).(—2 cosec? 2x)
N cot2x (cot2x)?

(sinx +x- ). (m)

=tan2x.(cos2x + 2x ) + o
€0s X
Sin-x

2 (sinx + x° )
=tan2x. (cos2x + 2x )+ ——
cos2 x

= tan 2x. (cos2x + 2x )} + 2sec”2x . (sinx + x% )

d 2 ~
. (Ti = tan 2x.(cos2x + 2x ) + 2sec” 2x.(sinx +x° )

Question: 33
If =
Solution:

Formulae :

sinx

= tanx
cosx

1-tanx n
. =tan|{——x
l+tanx 4

d -
b (tanx) = sec’x

d du dv
w V=
d
-;(k.\):k
d

« tan“x + 1 = sec?x
Given,

(cosx — sinx)
y= (cosx + sinx)

Dividing numerator and denominator by cosx,
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(1+255%)

1-tanx

y:

¥ =tan G fx)

&~ ol
sec? (77;4).% x) ............. ( i (tanx) = seczx)
= sec? G—x). (i ) —%(x) ) ( % (u—v) =
=sec? (x+2). (0= 1) e (v £ () =k & 2 () = 0)
= —sec? X+E
(x+3)

dx

Now,

dy
dx

- et (24 (s (x4)

=0

dy

A =+yi+l=0

dx

Hence Proved.
Question: 34
If <

Solution:

Formulae:

sinx
L]

= tanx

1+ tanx

-
1—tanx

d 2,
= (tanx) = sec?x

d du
-a(u—iﬁv)—

<4 k) =k

dx

d
S (=0

Given,

(cosx + sinx)
y= (cosx —sinx)

Letanme oo

dy = —sec? (x +;)

—+y*+1=—sec’

=tan (:\ +E)

_+ _
dx dx

(x + ;—l) + (t:m": (_};+ ;—I) + l)

(v an’x+ 1 = sec™x)
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Dividing numerator and denominator by cosx, CLAssz4

(1+sm.\:)
_ COSX

(-

COSX.
1+tanx sinx
T iereersanaae | 7 = tanx
1-tanx cosx
L1 l+tanx b
¥y =tan (x + —) ( ———— =tan (x + w))
4 1—tanx 4

Differentiating above equation w.r.t. x,

o = )

=sec” (x+2). L (x+2) o (v 2 (tany) = seczx)

e (5 9. (09 + 2 ) e (B 0 - 221 )
=sec? (x+2). (14 0) oo (v 5 (kx) =k & & () = o)

= sec? (x+ )

Hence Proved.

Exercise : 10B

Question: 1
Solution:
(i) Lety = e**z = 4x

d(e®)

dx

Formula:

According to chain rule of differentiation

(i) Lety = e 3%z =-5x

d(e¥)

Formula: — e¥

dx

According to chain rule of differentiation

dy/ dy dz
dx ~ dz dx
= (e x (-5)
— Ca—5x

= —at

(iii) Lety =(e)"3 z = x3



X n
Formula: 27 _ ox d067)

e T CLASS24

According to chain rule of differentiation

dy, _dy dz
/d-‘i_dzxdx

= ((e)") x 3«7
=3x2(e)¥

Question: 2
Solution:

(i) Lety =™/x z=2/x

de®) 4

dx dx

Formula: =n xxo!

According to chain rule of differentiation

dy, _dy dz
/dxfdzxdx
2 2
_(9/“)K(T)
—2 ]
= — X Bx

(ii) Lety =gVX 2z = \/x

d(e® d(x" .
(%) _ i B

e, -
dx dx

X

Formula:

According to chain rule of differentiation

dy dy dz
/d =X
X dz dx
= (@9x (5xx°%) = (@) x (-]
2 X \"';
e
=%
(iii) Lety =e—-'3\"r.—le Z = ‘Z\E
Formula: d(e®) = g% dix") =pn xx!

dx ' odx

According to chain rule of differentiation

Question: 3

Solution:



() Let y =0t 2 = cotx CLASS24

X -
Formula: 37 _ g« dleota - cac?x
dx " odx

According to chain rule of differentiation

dy dy dz
/d\ dz *ax dx

= (e%°'*) x (—cosec®x)
= —cosec®x eot¥

(ii) Lety =e~5"2¥ 2z = _5in2x

d(e®) - (:‘x d{sinx)
dx dx

Formula: = COSX

According to chain rule of differentiation

dy dy dz
/d_\ cL\

= (e's"“z-“) x (—cos2x x 2)
= (—2cos 2x) e~ sinZx

(iii) Lety =pvsinx 2 = \/sinx

d(e®)

dx "odx

Formula: = eI COSX

According to chain rule of differentiation

dy dy dz
/(h dx
— 1 _ —_— 1% cosx
= {eVvsinx x(~x sinx) "% x cosx | = (e*s"*) x (— -
( ) 2 ( ) ) ( ) 2\/sinx )
COSX  —
= e\t SN
2y/sinx
Question: 4
Solution:

(i) Lety =tan(logx) z=log x

d{tanx - di{logx
Formula: cranx) _ sec‘x.—( oBY) _ l/x
dx dx

According to chain rule of differentiation

dy/ dy dz
dx — dz dx

. 1
= (sec”logx) x (;)

sec? (logx)
a X
(ii) Let ¥y = log (sec x]) z = sec x

d(sec> d(l
Formula: (5:”) secx Xtanx, ddogx) I/X
X dx

According to chain rule of differentiation



dy, _dy dz
/dx Tz dx
1
= (—) (secx X tanx)
secx
= tanx

(iii) Let y = log (sin (x/2)) z = sin (x/2)

d(sin 3 d{logx
Formula: (:“ 9 _ C 7‘33\] - l/x
X

0sX,

According to chain rule of differentiation

dy dy dz
/d). d\

= (ﬁx/z))(ms (x/2) x %)

= % X cot (x/2)

Question: 5

Solution:

(i) Let y = log,x

legb d{legx) !
Formula: log,b = —=— S08% _ 1/
loga dx -
Therefore y Jogx
log 3

According to chain rule of differentiation

dy dy
/d‘( T dx

~(iog3) (&

_ 1
" x(log3)

(i) Lety =2 X z=-x

X
Formula: ¥
dx

= a* (log a)

According to chain rule of differentiation

dy, _dy dz
lax= 4" &

=(27%) x (log2)(-1)
= -2"%(log2)

(iii) Let y = 3-“‘3 Z=X
Therefore Y = 32 x 3%

X
Formula : 3437
dx

= a* (log a)

According to chain rule of differentiation
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=9(3%) x (log3)

Question: 6

Solution:

(] Lety=log(x+i)z =X +)l—c

.
Formula: 308 _ 1 dx) _ n xxo!
dx x ' dx

According to chain rule of differentiation

dy/ dy dz
dx = g4z = dx
1
— |*x(0-3)
.‘(+§

x’—1

()<

o xP
- (x(x3 + 1))

(ii) Lety = log (sin (3x)) z = sin (3x)

)

di d(l
Formula: (s::x) COSX, dlosy) _ 1/.\‘.
dx

According to chain rule of differentiation

dy dy dz
/d\ B dx
1
= (m)(cos (3x) x 3)

= 3 X cot (3x)

(iii) Lety = log(x + V1 +x3)z2 =x + 1 +x-

n
Formula: 30980 _ 1 dG7) _ n xx"?
dx x ' dx

According to chain rule of differentiation

dy, _dy dz
fax = 4 ¥ &
() x 1+— 1+ x2)795 7
(\(+\rl+\) ( ( Y) %)
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)

B ( 1+ x2

Question: 7

Solution:

Lety = g¥X|pgx, Z = eVXand w = log (x)

d(e* )]

dx dx x

d{logx) 1

Formula: = e¥,

According to product rule of differentiation

dz dw
dy/dxfwxi—+zx d‘:

= [og () x (%) x ] + [ x ]

2vx
e (OB, T
2Vx X
— Jxlog(x) 2
= eV¥ ¥ [7‘3( )+—]
2x 2x
= 2+ \,‘E log (x
e[ B (),
2X
Question: 8
Solution:
Lety =]pogsiny1 + x% 2 =siny1 + x7
Formula: g%ixllﬁ = COSX ,d[—l:Ei' —k
X X

According to chain rule of differentiation

dy dy dz
Jax = 4z ax
1 1
= %[ ff_+ x 5 = - X 2X
5111v1+x] [cosy1+ x7] [ VI+xe 1]
[coty1 + ‘]><[1><7l X X]
= [co x2 — X
1 1+x®
X al
=w7(:0t-\,"x'+1
\Irx‘.‘,l

Question: 9

Solution:

2x

Lety = €®*sin 3%, z= e?* and w = sin 3x

d{sin x)

=e*and —— = cosx
K

Formula: aet)
dx

According to product rule of differentiation
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= [sin3x x (2 x e¥)] + [e**x 3 cos3x ]
=e¥ x [2sin3x + 3 cos3x ]
Question: 10

Solution:

3x

Lety = e3*cos 2x,z = e*and w = cos 2x

. d(e¥ " di{cosx) .
Formula: de7) =e¥and —— = —sinx
dx dx

According to product rule of differentiation

dw
dx

dz
dy/dx=w><a+zx

= [cos2x % (3 x e¥)] + [e3¥x (—25in2x) ]
= e¥* x [3cos 2x — 2sin2x]

Question: 11

Solution:
Lety = e 5% cot 4x, z = e>* and w = cot 4x
d(e¥) di{cotx) -
Formula : = ¥ and !~ _ cosecix
< -

According to product rule of differentiation

d dz dw
y/dx = WX oo X

= [cotdx X (—5e°%)] + [e 7% X (—4 cosec” 4x)]

= —e ¥ x [ cot4x + 4 cosec” 4x]
Question: 12

Solution:

Lety = e* log (sin 2x), z = e®* and w = log (sin 2x)

die™ . d{logx 1 disinx
( j:e“.(g)=—and )
dx dx 3 3

Formula :

According to product rule of differentiation

d dz dw
y/d);:wx&+zxa—

_ i { * .
= [log (sin 2x) x (e)] + [e* x ——

“x [log (s1n 220 + X
= @7 X 102 (51N £X B —
° sin 2x

=e* x [log (sin 2x) + 2 cot 2x |
Question: 13

Solution:

= C0sSX

X 2c0s2x ]

CLASS24



Lety = log(cosec x— cotx), 2 =(cosec x — cotx) CLASSZ4

Formula:

d(cosecx) (logx) 1 d(cot:\)

————— = —cosecxcotx, =—and —cosec®x
dx Cdx x S dx

According to chain rule of differentiation

dy dy dz
/ dx ~ gz *ax

1

———— ] x [—cosecx cotx — (—cosec’x
(cosec.\:—cot.\')] [ ( )]

=1

1

—————— ] x [—cosecx cotx + cosec’x]
(cosec x — cotx)

=

1
(cosec x — cotx}

=1

] % [cosec x(cosec x — cotx)]

= cosecx
Question: 14

Solution:

X
Lety = loa(sec Zttan ), z _(SPC ,ttan D)

Formula:

d(secx) d(logx) 1 d(tanx) R

——— =secxtanx,———— = — amdd —— =sec-x
dx dx X dx

According to chain rule of differentiation

dy/ dy dz
dx ~ dz dx
B X X 1 x 1
= ﬁ]x[(stcitnnix—lv(\u EXEJI

(sec% +tan 2)

X X X
=[—— —sec - (sec- + tan -
[(sm:%+tan }i)] [ 2 { 2 2)1

Question: 15

Solution:
X
Lety = |2, h=14e%,vel—e¥, z=ir
1-ex’ 1-e*
X
Formula: 37 _
dx

According to quotient rule of differentiation

u
Ifz=-
v

v " "
dz/dx _ dx B



Q- x(eX) — (1 +e* —e*
NEDHCENGRNS. CLASS24

¥ — e2x+ex + eEx
(1—e")?

2e®
(1 —-e%)?
According to chain rule of differentiation

dy dz

dy, _ %
/d‘\'idzxdx

1
_ lx (I+EK)E_1
2 1—e%

[ x

; 02 L
= fT X (H;e ) ] b3 [(—_1_@5)3_;1-]

2e*

X [(1,‘3“:]

e
i

; ]
=\ 1 41
{'1+ex)5><(1—ex)24:_‘

o= ]
- 1 1
(1+e%)2 x (1—eX)2 x (1—e¥)L

- 1
((1+eX)(1—e¥))2x (1-e¥)!

c:\‘.
Q- e

Question: 16
Solution:

X -X
Lety =" u=g¥fp ¥ v=p¥_p
eX_g X
d(e*
() _ o

dx

Formula:

According to quotient rule of differentiation
u
lfy = ;

v X du_ ux v
dy/d _ dx dx
X vZ
(@ e x (e —e™) — (e ) x (¥ +e)

(ex _ e—K)Z

3 (ex o e—x)?_ _ (ex + e—x)?_

(Ex _ e—x)z

(e.‘i _ e—,‘( + e.‘i + Q—X) (ex _ E—K _ e.‘( _ e—K)
= (X — e )2

[a3 -b?=(a-b)(a+ b}J



_(2e)(—2e)
T T let— eI
—4

Question: 17

Solution:
Let y = xpVsinx, z = x and w = pVsinx

Formula:

d(e® . d(sinx)
— —_— ,——— = C0SX

dx dx
According to product rule of differentiation

dy dz dw
L =WX—+2ZX
/d’* dx dx
| pry— o a— 1 1
=[e¥¥" X ()] +[xx eV %X = X ——=xX cosx |
Vsinx

P — X COSX

— gVsinx X[l +_—LI
2ysinx

Question: 18
Solution:
Lety = e5i"Xgine¥, z = e*"% and w = sine®

d(e® . d(sinx
Formula: &) _ e* Sl COSX

dx dx

According te product rule of differentiation

d dz dw
y/dx ZWX&-} Z X d.\'.

= [sine* X (eSi‘“‘ X cosx)] + [e5F % cose¥ x ¥ ]
= eSIn X[ (gine® X cosx) + (cose® x e¥) ]

™" (e*cose™ +cosxsine”)

Question: 19
Solution:
Lety = pV1-¥" a1 %, Z = o¥1% and w =tanx

d(e® d 3
Formula: 227 _ ¥ tm—"‘q

= sec®x
dx dx

According to product rule of differentiation

d dz dw
y/dx=wxa+zx§

— 1 1
= tanxx(e“*"x—xix —2x )
[ 2 o

Xxtanx

v1—x?

= V1% [seczx—

]+ [e¥1 ™ x sec?x ]
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Question: 20
Solution:

eh

Lety = ,u=e5,v=1+cosx

l+cosx

die®) X dicosx)

Formula: —sinx

dx dx

According to quotient rule of differentiation

B (1 + cosx) x (e¥) — (") X (— sinx)
N (1 + cosx)?

B e*(1 + cosx + sinx)
N (1 + cos x)?

Question: 21

Solution:

Lety = x%e®cosx, z = x3 and w = c¥cosx

. d(e® . d{cosx) .
Formula: die’) =e*and —— = —sinx
dx dx

dw
i [cosx x(e¥)] + [e¥x (—sinx) | = e¥[cosx — sinx]

According to product rule of differentiation

Y
/d)\'_“xdx+£xd_\'

= [e¥cosx x (3x%)] + [x* X (e¥[cosx —sinx])]
=e¥x* X [3cosX + XC0SX — X Sinx]

= e%x° (XCcOosSX —XsINX +3cosx)

Question: 22

Solution:

Lety = e¥®9%%, 2z = xcos x

. .
Formula: 37 _ e* and deosx) _ sinx
dx dx
d . .
f{ =[cosx X (1)] + [x x (—sinx) ] = [cosx — xsinx] (Using product rule)

According to chain rule of differentiation

= [e¥®*¥] X [cosx — xsinX]
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=" ¥ (cosx —xsinx)

Exercise : 10C

Question: 1

Solution:
Formulae :

o d -1 -1
i) — (cos™'x) = —
) dx [: ) vi-xT

d
ii) — (kx) =k
dx
Answer :
Let,
_ -1
y =cos “2x
and u=2x

therefore, y = cos lu

Differentiating above equation w.r.t. x,

8y _ d—yd—u ............. By chain rule
dx du dx
d d d
d_i = %u (cos™tu) .dx(Zx)
-1

-

. dy -2

Tdax Vi
Question: 2
Solution:

Formulae :

1

. d _

) (fan™'x) = —;

ey d —

i) — (x") = n.x"?
dx

Answer :

Let,

y = tan !x?

and u = x?
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therefore,y = tan™'u

CLASS24

Differentiating above equation w.r.t. x,

d—yzd—y_d—u ............. By chain rule
dx du dx
dy d d
= — (tan~! —rx2
dx du (tan™*u) dx(\ )
1 2
= A
1+u?
i -1 _ 1 i ny __ n—1
. ( ™ (tan"1x) = P & " (x") =n.x )
2x

2x
1 4x*

L dy 2x

dx  l+at
Question: 3
Solution:
Formulae :

a4 -1 1
1] — b, e Fr——
) ” (sec™1x)

xyx> -1

ii) i (Vx) = ﬁ\
Answer :

Let,

y = sec'Vx
and u = /x

1

therefore, y = sec” "u

Differentiating above equation w.r.t. x,

d dy d N
R —Y_—u ............. By chain rule
dx du dx

. ( i (sec ix) = “::—_1 & d_i (Vx) = ::'E)
()
AL

1
T 2VxVavE =1



1
2xvx—1

L ay 1

dr  2xx—1
Question: 4
Solution:
Formulae:

pL (sin"'x) = ——
dx

\j 1—.‘(:

R
11]E(l\x)—k
Answer :

Let,
X
so=1
= Sl (—)
y a
and U= =
a

1

therefore, y = sin"!u

Differentiating above equation w.r.t. x,

ﬁ:d—yd—u ............. By chain rule
dx du dx
dy d d x
L= — (sin"tu).— (*)
dx du dx‘a

1
a

1

Lo N
" (sin 'x) s

| o=

—

QJ‘I —

1
-6
1
aZ
d
1

L dy 1

" Z o vai—x?®
Question: 5
Solution:

Formulae :

& — (kx) k)
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1

i) % (tan™'x) = e CLA5524

9 (loex) = X
if) - (logx) =

Answer:

Let,

y =tan™! (logx)

and u =log x
therefore, y = tan"'u

Differentiating above equation w.r.t. x,

& _ d—y_d—u ............. By chain rule
dx du dx
d d d
d_i =% (tan"'u) I (log x)
B 1 1
T 14u?x
N4 -1,y __1 o d o= =
(¢ Gani) = = & = (logx) = 1)
1 1

1+ (10gx)3';
B 1
T x{1 + (logx)?}

Ldy 1
Tax  x {1+Clog x)}

Question: 6
Solution:

Formulae :

o d -1 -
) — ) =
]d..\' (COt k) 14x7

d
ii) — (e¥) = e
dx
Answer :
Let,
y = cot™! (e¥)
and u = e*
therefore, y = cot™lu

Differentiating above equation w.r.t. x,

P d—y_d—u ............. By chain rule
dx du dx
dy d d
o—= — (cot™u) .— (e*
dx du ( ) dx ()
—1
= _ex




. g -1,y _
............. ( - (cot™1x) =

-1 .
=
1+ (e%)?

_ex
1 +ex

dy —e*

dx  1+e?¥

Question: 7
Solution:

Formulae :

i) i (logx) =i

- -1 1
ii)— (tan "x) =

]dx ( “ ) 14x2
Answer :

Let,

y = log(tan™!)
and u = tan~1x

therefore, y = logu

Differentiating above equation w.r.t. x,

L&y _dy du
Al

dx

" tan-1x'1 + x?
1
T (1 +x%).tan"tx

. dy 1

" dy  (14x?)htan~'x
Question: 8
Solution:

Formulae :

i) .41 (cot™x) = —

s i ny __ n—1
ii) - (x")=n.x

SRS

....... By chain rule

d d
W—=— (logu).— (tan'x)
du d

D —1.y
x&dx (tan .\)—1
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Answer:

CLASS24

Let,

y = cot™! (x%)

and u = x2?

therefore, y = cot™*u

Differentiating above equation w.r.t. x,

d dy d -
R A By chain rule
dx du dx

. dy

d d
o—=— (cot™'u) .—
du ( )

dx

(x*)

Lo —14y
. ( ™ (cot™'x) = .

~1
L
1+

1 d
- & — (x") = n.x" l)
x= dx

— 3x?

1+x"

dy - 3x7

dx 14x°

Question: 9
Solution:
Formulae :

1

1-x*

pe (sin7!'x) =
dx

- A

ii) — (cosx) = —sinx
dx

iii) sin®x + cos®x = 1

Answetr :

Let,

y = sin"*(cosx)

and u = cosx

1

therefore, y = sin”"'u

Differentiating above equation w.r.t. x,

= — e By chain rule

_dy - d
"= o (sin"tu) .&(cos,\)

1
=———.(—sinx)

v1—u?

L S S 4 g )
............. ('u (sin "‘)_vﬁ&dx (cosx) = —sinx




! CLASS24

=——— (—sinx)
J1— (cosx)?
= vsi:l:x- (—sinx) .......( sin’x + cos?x = 1)
1
=—— (—sinx)
sinx
=-1
L
dx

Question: 10
Solution:

Formulae :

~ d dv d

N=(uv)=u=+v=
dx dx dx

e d du dv
i —(u+v)=—+ —
]d_x( ) dx dx

1

Lod 1y
iii) = (tﬂll X) =l

iv) d

;(k):(]

d y
v) . (x") = n.x"!
Answer:
Let,
y = (1+x*)tan"*x
Let, u = (1+%2) and v=tan 1x

therefore, y=u.v

d d ; .
M d—z = (1 + Xz)-a(tﬁh_xx) e (tan—lu).a\' (] - _'\"‘)

......... ( i(u.\.r) TR
d d dx

d d
=(1+x%). 4 (tan™? {_14__‘2}
(147 g+ (an ) - (D + - (67)
e et - g A _du, v
............. (+2 tan i =& Su+v) =2+ &)

=1+ (tan™'x)(0+ 2x)
( i kK)=0& dix(x“ = n.x“‘l)

=1+ 2xtan"x

d-
2= 14 2xtan ‘x

dx

Question: 11

Differentiate eac



Solution:

CLASS24

Formulae :

.o d 1 1

i — (tan""x) =

] dx ( ) 1+x2

. d ,

if) = (cotx) = —cosec”x
X

iti) 1 + cot®x = cosec’x
Answer :

Let,

y = tan"'(cotx)

and u = cot x

1

therefore, y = tan "u

Differentiating above equation w.r.t. x,

S = — e By chain rule

d d
W—= — (tan"'u).— (cot x)
dx

= .(—cosec x
1+u? ( )

1

d _ d -
( — (tan x) = & = (cotx) = —cosec*’.\')
X ax /

1+x%*
—cosec’x
"1+ (cotx)>

—COSEC: x

= (- 1+ cot®x = cosec™x)
cosecTXx

Question: 12
Solution:

Formulae :

)< (logx) — =

... d s 1
— 8sIn "X} =

11] dx ( ) Vi—x*

i) 2 (%) = n.x"1
dx ’

Answer :

Let,

y = log(sin™'x*)

and u = x*

therefore,y = log(sin™*u)



1

let, v = sin"'u CLASSZ4

therefore, y=log v

Differentiating above equation w.r.t. x,

. dy dy dv du

. By chain rule
dx dv du dx

Y2 logw). S (sin tu). <
T dv ogv ‘10 sin"'u .dx(.\)

).4x3

1 1
v -(\/1—113
1 d

i _1 i in—1 _ Eoreny n—1
. ( ™ (logx) = S (sin"'x) = — & = (x") = n.x )

1 1
= 4x3
sin~'u 1 - (x*)?

1 1
=— ( ).4}(3
sin~!x* \\/1—x®

4x3
sin~ix* /1 —x8
Ldy 433
Ty sin~la% W1-xF

Question: 13
Solution:

Formulae :

d A
i) = (cot™1x) = —
dx 3

14x
ii) i (x") = nx"?!
Answer :

Let,

y = (cot™1x?)?
and u = x2
therefore, y = (cot™tu)?
let, v = cot™'u
therefore, y= v3

Differentiating above equation w.r.t. x,

d dy dv du .
P A S T By chain rule
dx dv du dx

dy d

"dx  dv

-1
Cae (L)
v 1+u? x
1

.8 1y L o d oy _ o oon-1
..(.dx(cot x)fl ,&dx(x) n.x )

(V). (ot ) ()




= 3(cot™'u)? (ﬁ:)—) .2x% CLASS24

—bx
cot™1(x T

( ( )) 1+ (x2)2

-6x (cot™1(x?))"
B 1+ x*

2

L dy  —6x (co:"f,rz ))

dx 1+x*
Question: 14
Solution:
Formulae :

d 1
¥ - t _1‘ —
i) "~ (tan~'x) o
. d 1
11] ; (ﬁ) a 2\";
iii) 4 (cosx) = —sinx

dx B ‘
Answer :
Let,

y = tan"!(cosv/x)

and u = x

therefore, y = tan *(cosu)
let, v = cosu

therefore, y = tan~'v

Differentiating above equation w.r.t. x,

dy dy dv d )

LT By chain rule
dx dv du dx
dy

d d ,
T dv (tan"v).ﬁ (cos u).a (Vx)

1 . 1
=13z .(—smu).z—ﬁ

. ( i (tan~'x) = :

; )
2;,;

,,i(cosx) — —sinx & i (Vx) = :
N l+(c03u)’ ( smf)

-t
1+ (cos\f)

—sin vx
Vx (1 + (cosﬁ)z)

(—sin \f_)
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Question: 15

Solution:

Formulae :

1

N4 i1y
g G0 =75

(o d

i) — (tanx) = sec’x
dx

Answer :

Let,

y = tan{sin~'x)

and u = sin™?

x
therefore, y = tanu

Differentiating above equation w.r.t. x,

S = T s By chain rule

Ldy

d i
Ix a(tauu).&(sm X)

1
v1—x°

.4 _ 2,0 & ity 4 )
( li“(tanx) =sec’x & —(sin X) 7

1-x2

-
=sec-u.

= sec?(sin™'x).

1

_ sec?(sin™'x)
- V1—x2

. dy sec(sin”1x)

’ dx vi1-x2
Question: 16
Solution:

Formulae :

d
) = (tan™'x) = L

i > (Ve) = =

P
2Vx
d
iti) — (e*) = e*
)2 (%)
Answer :
Let,
-1

tan” "vx

y=e¢



and |y = \/;

therefore,y = etantu

CLASS24

let,v = tan " tu

therefore, y=e"

Differentiating above equation w.r.t. x,

d dy dv du B
R A A By chain rule
dx dv du dx

. dy
" dx

d
= E (e ) (tan U)-& (\/;)

—e (lju) lef—

.4 —1,_1dx_x,d,'_,_1)
......... (.dx (tan™1x) el Y==¢e &dx (\,,\) e

tan"tu 1 _ L
L+ (o)) 245

:etan_l\g_( L )L_
14+x/ 2yx

etan_l\’E
- 2Vx(1+x)

1=
L dy gran—iyx

" g - Z\r;(l-i—x]
Question: 17
Solution:

Formulae :

i) i (sin7'x) =
ii) i (Vx) = i

e A L n—1
iii) =~ (x")=n.x

Answer:
Let,

y = sin71x?
and u = x°

therefore, y = v/sin~'u

1

let, v = sin"'u

therefore, y= ﬁ

Differentiating above equation w.r.t. x,



dy _ dy dv du

o " dvida e By chain rule CLAssz4

dy d d . .d
T T (ﬁ)ﬁ (sin u).& (x)

1 1
=—F.|—).2x
2\/\_.! (\J']_—U?‘)

) _ 1 ds1y_ 1 b eony n—l)
( ™ (\&)_2&,&: (sin"'x) — & — (x")=nx

Vi-x? dx

1 1
- 2\/sin‘1u-(\/1 - (ijz)]x

1 1
N \/Sin“(xz)-(\/l —x“)-x

X
B Jsin“(xi‘j (v 1—x*)

. dy x

dr  Jeint(xf) (viex?)

Question: 18
Solution:
Given :y = sin™!(cosx) + cos ! (sinx)
To Prove: & _ -2
dx

Formulae :

1

ood gy
i) - (sin~!x) = e

.. i -1 _ -1
ii) = (cos™1x) N

e d .
iii) — (cosx) = —sinx
dx
od .
iv) — (sinx) = cos x
dx
v) sin®x + cos®x =1
d du dv
vi) —(u+v)=—+—
] dx ( ) dx dx
Answer :
Given equation,
y = sin"!(cosx) + cos ! (sinx)
Lets = sin"!(cosx) &t = cos ™1 (sinx)
Therefore,y =s+ t........eq(1)
I. For sin~* (cos x)
letu = cosx

therefore, s = sin”'u

Differentiating above equation w.r.t. x,



d ds d .
S8 —s_l ieeerseeee. By chain rule
dx du dx

ds d d
. _ so=1 .
" o (sin~*u) I (cosx)

1
=——— . (—sinx)

V1—u?

w1y 1 4 — —gj )
............. ( ™ (sin™'x) = 'f&cm (cosx) sinx

Vi1—x*
1
J1— (cosx)? ’

——1 (—SINX) correen(r siN?x + CcOSZX = 1)

Vsinx

(—sinx)

letu = sinx

1

therefore,t = cos 'u

Differentiating above equation w.r.t. x,

P d—tdi cieeeenneee. By chain rule

dx du dx

dt d d
- _1 .
W—= —(cos " u).— (sinx

dx du ( ) d.\'( )

L (os®)

=—— .(cosx

Vv1-u?

LY 1y o ot 4 - )
" ( " (cos™x) — & = (sinx) = cosx
—1

=————— (cosx)

J 1= (sinx)?
__~-1 ( ) .o 4
= e COSX) -eemeene( sinx + cos?x = 1)
= .(cosx)

co
=-1
L dt
T —1 i eq(2)
Differentiating eq(1) w.r.t. x,

dy
G =—(s+t

dx d ( )

ds dt d du dv
=—+— ( —(u+v)= —+—)

dx dx dx dx dx

=-1-1 ceeeeee from eq(2) and eq(3)

CLASS24



=-2

’ dx
Hence proved !!!
Question: 19

Solution:

To Prove: di{Ex tan 'x —log(1 + x*)} = 2 tan"'x
X

Formulae :

o od dv du
j— (wv)=u—+v—
dx dx dx

1

Gy 4 —1.y
ii) = (tan™'x) = e
n d
iii) — (kx) = k

dx
4 _du_ dv
iv) -~ (u+v)= = + =
v)i (kx) = 0

d —
vi) £ (x%) = n.xod
dx

L. d du dv
vil) —(u—v)=-———
]dx( ) dx dx
Answer :
Let,

vy = 2xtan"'x— log(1 4
Lets = 2xtan 'x &t =
Therefore,y =s5-t......
L For 2xtan”'x

letu=2x&v=tan"'x

therefore, s = u.v

ed)

log(1 + x7)

Differentiating above equation w.r.t. x,

d dv d d d d
-'-—S=L1—‘+v—".........(-.' uv)=us+vs

dx dx dx dx dx dx

ds d d
f—=2x — (tan'x) + tan"'x— (2x)

dx dx dx

1 -1
= 2x. ~+tan 'x.2
14+x2

L4 -1
( ™ (tan™'x)

2x .
= -+ 2tan 'x
1+x°

ds 2x —
W= 2tanTtx -
dx 1+x2

1

2

& di (k\():k)

ceneq(2)

CLASS24



letu = (1+x7)
therefore,t = logu

Differentiating above equation w.r.t. x,

d_ d—t_d—u vivseeenenen. By chain rule

dx du dx

dt d d .
"% du (logu) 'Ec(i + x%)
_1 {4 4.2 s _ Hu  dv
-1 (d M+ )) )
=—— (0+2

Qrxry 0+20

..i — i Yy .n—1

......... ( dx(k)—O&dx(h )=n.x )
B 2xX
C1+x2
Ldt 2x .
e T T eq(3)

Differentiating eq(1) w.r.t. x,

. dy d -0
W =—(5—
dx dx
d. dt d d
==2_= ('.-—(ufv)=fufcf)
dx dx dx dx c
= 231 +2tan'x — :xﬁ v from eq(2) and eq(3)
1+x~ 1+x~
=2 tan"1x

d _
2= 2tan"1x
dx
Hence proved !!!

Exercise : 10D

Question: 1

Solution:

To find: Value of sin’! { / ]-c;sx

Formula used: (i) cos 8= 2sin’

We have, sin’! [ llc;sx}

N @




-5 fsin?) CLASS24

.- 1-
Now, we can see that sin 1 [ msx} =

Now differentiating,

A 1

ns) =

) 2
Question: 2
Solution:

To find: Value of tan ! (ﬂ)
1+cosx

Formula used: (i) sin 28= 2sin 8 cos 8

(ii) 1L+ cos B = 2c0522

We have, tan7l ( sinx )
1+cosx

>tan’t (—-—gsm )

a 22
2cos 7

- 2sins cose
=>tan 1 (_..2._._?._,.2)

2cos” %
sins
=>ta I"I—1 ((Ezz)
2
=tan’’ (tan g)

X
-

Now, we can see that tan ! ( Sinx ): X
1+cosx 2

Now differentiating

U

U
Q.IQ.
x| x

MNP NP

>
5
(2]
o
N



Question: 3

Solution:

1+ccsx)

To find: Value of cot™* (

Formula used: (i) sin 268= 2sin 8 cos 8
ar 28
(i)1+cosB=2cos 5

We have, cotfl (w)
sInx

2eae? X

- 2C05° =
= cot! (—2)

5INx

Now, we can see that CQ[;'1 (EEUS}') ==

SINX 2

Now differentiating ,

L

oo
x| X

I

Nl N

A 1
ns) —
) 2
Question: 4

Solution:

To find: Value of cot ! ( ’m)
1-cosx

Formula used: (i) sin 26= 2sin 8 cos 8

(ii)1+cos @ = 2coszg

We have,cot—z ( !1+co‘5x)
1-cosx

1+cosx |l14cosx
1-cosx 1+cosx

= cot™?

CLASS24



(1+cosx)2 CLASS24

1- cos? x

(1+cosx)?
sin® x

-1

(
-
(

1+cosx)

ot (25

2 sin5 cos;

= cot! (Eg)

sSin E
- X
= cot! (cot 5)

=

X
2

Now, we can see that (:Qt'1 ( l+m§x)= g

v 1-cosx

Now differentiating ,

)

dx

I

D.|D.
x| X

U

Nl N

Ans) L
2
Question: 5

Solution:

To find: Value oftan'1 (M‘)

COSX-SiNX

tanA+tanB
Formula used: (i =—
ormula used: (i) tan (A+B) 1-tanAtanB
We have, tan'1 (c05x+5|nx)

COSX-SiNx

Dividing numerator and denominator by cosx

cosx+sinx
cosX

COsX=-5inXx
cosX

.1 [1+4tanx
l -
= tan ( 1-tanx )

= tan!

n
tan; +tanx
- tan?! 4

n
1-tanx tana



1 n
= tan (tan(f +x))
4
n
ﬂa'i'x

= —4X

cosx+sinx) n
4

Now, we can see that tan ( g
CoSx-5inx

Now differentiating,

d(2+x)
= dx

dx dx
S>0+1
=1
Ans) 1
Question: 6

Solution:

To find: Value of

-1 {cosx 5INX

. t -tanB
Formula used: (i) tan (A*B)= i‘drtl k =
+tanAtan

We hEIVE Cot (M)

COSX+5InX
Dividing numerator and denominator by cosx

€COSX-SinX °
COSX
cOsSX+Sinx
COsX

= cot 1(
1 { 1-tanx
= cot
1+tanx
(tan -tanx

= cot?

5
1+tanx tana

Now, we can see that cot ™t (M) =1l +x

COSX+sinx 4

Now differentiating

CLASS24



~ T dx
T
d(3)  ax
= + —
dx dx
=0+1
=1
Ans) 1

Question: 7

Solution:

To find: Value of cot’l (Jm)
1-cosdx

Formula used: (i)1-cos®=2 g

a
(ii) 1 + cos 6 = 2cos? >
We have, cot’? ( ’£E053f)
1-cos3x

= cot’

- —

_ 1+cos3
Now, we can see that cot ! ( J—Cm x)
1-cosdx

Now differentiating

CLASS24



Ans) 3
ns) —

2
Question: 8
Solution:

1+tan? x)

To find: Value of sec™! ( 5
1-tan“x

a2
Formula used: (i) cosygq = L”;;
i+tan

1+ l'al"l2 x)

We have, sec’? ( 5
1-tan“x

Dividing numerator and denominator by 1+tanZx

(1 + tan® J)

coc 1+tan?x
= L e v
(1 — tan? 1‘)
1+ tan?x
" 1
= sec e
= (1 — tan? .\')
14 tan?x
-1
= sec
(cost)

= sec }(sec 2x)
= 2x

1+tan”x

1-tan” x

)=2x

Now, we can see that sec’! (

Now differentiating ,

d(2x)
ﬂd}(

5 dx
Z4 dx

=2

Ans) 2

Question: 9

Solution:
) R | 1-tan’x
To find: Value of sin ~ | —————
1+tan®x
1-tan?@

Formula used: (i) €Oy = S
+tan

We h
€ have, 21 f 1-tan?x
sin e
1+tan“x

= sin’l(c052x)

::-sin'l(sin (g-zx))

CLASS24



FI2

_tan?
Now, we can see that gin ! (lta—nzx) = T_oy
1+tan”x 2

Now differentiating ,

n
R d (z '2)()

dx

d(z)  dx
dx ZE
=0-2

= -2
Ans) -2
Question: 10

Solution:

To find: Value of

11+ tanzx
cosecC T

Formula used: (i) sin 28 = M
1+tan 8

1+ tanzx)

We have, cosec'! (
2tanx

Dividing Numerator and Denominator with 1+tan2x

(1+tan?x)
5 1 1+tan’x
cosec 7( Stanx )
1+ tan’x
cosect| 1
= ¢ ( 2’canx_)
1+ tan®x

= cosec!| —

(sm 2x)

= cosec !(cosec 2x)

= Z2x

2

- 1+tan“x
Now, we can see that cosec? (—) = 2X
2tanx

Now differentiating,

d(2x)
- dx

dx
= 2—

dx

=2

Ans) 2

CLASS24



Question: 11

CLASS24

Solution:
To find: Value of cot ! (cosec X + cot x)

Formula used: (i) sin 26= 2sin 6 cosd

(ii)1+cosB@ = 25529

OS2

We have, cot'l(cosec x + cot x)

af 1 COSX
= cot | —+—
sinx ~ sinx

o1 zcos® %
= cot (Zsini co&é)
-1 CE)SE

= cot (;n-g)

= cot! (cot 2)
X

72

-1 x
Now, we can see that cot "(cosec x + cot x) = 5

Now differentiating ,

L

oo
| x

{

M= N

A 1

ns) >

Question: 12

Solution:

To find: Value of tan™ (cot x) + cot™*(tanx)
The formula used: (i) tan 8= cot G- G)

(ii) cot 6= tan (2-8)

We have, tan™! (cot x) + cot '(tanx)

= tan’! [tan (g x)] + cot'l[cot (g x)]



= (39+ (5 CLASS24
=n - 2%

Now, we can see that tan™! (cot x) + cot_l(tanx) =n - 2Xx
Now differentiating ,

d(n - 2x)
- dx

dn d2x

:’dx dx

= -2

Ans) -2
Question: 13
Solution:

To find: Value of
=1 — v2
The formula use(f:nai) léé g S}l'n (2 i 9)

(if) d{sin"1x) _ 1

dx \.'1—x2

We have, sin‘l{\. 1= _\'3}

=» Putting x = cosf
0 =cos x ... (i)
Putting x = cos0 in the equation
= sin '{V1 — cos? 6}
1
ﬂsml(vsmze)
= sin (sing)
=¥
do
N
dx
-1
= 305 X) IFrom (i)]
dx
1

1-x2

1
Ans) -—/—
) \,"1’!2

Question: 14

Solution:

To find: Value of

.- 1—x
sin ]( ,’)




The formula used: (i) cos 8= sin G— B)

(iD) d{sin"!x) 1

dx v 1-x2

We have, sin™! ( 1_'\.)

z

=> Putting x = cos8
0 =cos x ... (1)

Putting x = cos0 in the equation

. -1 1-cosf
= sin ( - )

-1 .8
= sin (’snr;)

SRR~

= sin’! (sin

4

r| @

Now, we can see that sin* (

1

=0 =cos™x

dx

(3

dx
1

2J1-%x2

1

2y1-x2

=

= -

Ans) -

Question: 15

Solution:

To find: Value of cos™! ( ?)

The formula used: (i) cos 8= sin (g— 9)

disn'x) 1
dx - \.".1—)(2

We have, cos™! ( %)

= Putting x = cos0

(i)

0 =cos x .. (i)

Putting x = cos8 in the equation

CLASS24



»cos([7) CLASS24

-1 ~8
= C0s cos=-

- 2]
= cos’! (cos ;)

M| D

i 1+x
Now, we can see thatcos™! ( —1) =

1

=0 =cos™'x

2y 1-x2

1
Ans) - =

2y 1-x2

Question: 16

Solution:

To find: Value of

A
The formula usecfo(?) cl:d's.le:'lg?n (E - g)

&

(iDa(snix) _ 1
dx  ~ J1x?

We have, cos’l(\fﬁ)

= Putting x = sinf

0 =sin"x ... (i)

Putting x = sin® in the equation

= cos (VT Goind)?)

= cos (V1 —sin?g)

= cos }(cos8)

=8

Now, we can see that cos'l(m} =0
=0 =sin?!

d(®)
= dx

X



T CLASS24

Question: 17

Solution:

To find: Value ofsin_l(z,r\fl — ,1'3)

The formula used: (i) cos 8= sin (g- 8)

d(sin"1x) _ 1
dX - \-'"1—)(2

We have, sinfl(va‘ 1—x2)

= Putting x = sin®

(i)

0 =sinlx .. ()

Putting x = sin@ in the equation

=sin’! (ZsinB,fl {sin&)ﬁ)
=sin'(2sinBV1 —sin"6)
= sin ! (2sinBcos0)

= sin '(sin28)
=20

1

= Zzin"'x

Now, we can see that sin'l(z)(-./] = ti) = 2sin"1x
Now Differentiating

d28  d(2sin"'x)
= dx T dx
d(e)
dx

d(sin"'x)

=2 dx

=

=2
1-x2

Ans) L—j
v 1-x<

Question: 18

Solution:

To find: Value of

sin”'(3x - 4x3)



The formula used: (i) cos 8= sin (g— B)

(i) d{sin"!x) 1

dx Vi1-x?

= Putting x = sin®

0 =sinlx ... (i)

Putting x = s5in0 in the equation
= sin"!(3sin@ - 4(sinB)?)

= sin’1(3sin9 - 4sin’ 8)

= sin"(sin38)

=30

Now.wecanseethatsin’1(3x - 4)(3}: 30

Now Differentiating

d38 d(3sinix)
= —= —
dx dx
d(sin"'x)
3 dx

=

1-x2

Ans) —
ns) ——
v1-x2

Question: 19

Solution:

To find: Value ofsin_l(l - 2x?)

The formula used: (i) cos 8= sin (g— 9)

(i) d(sin"1x) _ 1

dx J1-x2

We have, sin }(1 - 2x2)

=» Putting x = sin®

0 =sinlx .. (i)

Putting x = sin@ in the equation
= sin } (1 - 2(sin8)2)
=>sin(1-2sin°0)

= sin"!(cos28)

=sin’? (sin (2—26))

CLASS24



=2.-20
2

Now, we can see that sin_l(l - 2)(2) = 2-28

Now Differentiating

n_ n
R d(3 ze): d(3) d2e

dx dx dx
d2e

=0- —

dx

X dsin *x
L ot ®
dx

-2
1-x2

J1-x2

Question: 20

Ans)

Solution:

To find: Value of sec™?! ( ! )
Vi1-x2

The formula used: (i) cos 8= sin (g - 8)

(in) d(ﬁllflx) . 1
dx i V1-x?

=)
Y l’)l(2

= Putting x = sin®

We have, sec’! (

0 =sinlx .. (i)

Putting x = sinB in the equation

1

J 1-(sinB8)?

=sec’!

1

f1- smz 8

N

= sec’!

i 1
= SecC -
Vecos?8

: 1
=sec’! (cosﬂ)
= sec 1(sech)

=0

N

_ 1
Now, we can see that sec™? ( e
X

Now Differentiating

CLASS24



de

~ dx CLASS24

d(sin"1x)
- —

dx
1
=
1-x?
Ans)
1-x2

Question: 21

Solution:

x

To find: Value of tan™! ( 'ﬁ)

The formula used: (1) cos 8= sin (;- 9)

d(sin"1x) _ 1
d« ~ J1-x?

(i)

We have, tan ! (%)

= Putting x = sin®
0 =sinx .. (i)
Putting x = 5inB in the equation

sing

‘Jlflsmelz

=tan '

sinB

‘Ji-sinzﬁ

=tan!

- tanq ( sing )

Jcos?8

- tan'l (sinﬂ)

cosh,

=tan !(tan@)

=0

Now, we can see that t:an’1 ( ’1x 2) =8
Vvi1-x

Now Differentiating




Ans)

1
Vv1-x?
Question: 22

Solution:

To find: Value of tan ! ( x_)

v l1w?

The formula used: (i) cos 8= sin (g_ 9)

disinlx}) 1
dx - \-"1')(2

(i)

We have, tan™! ( x| 7)
=» Putting x = sin®
0 =sinlx .. (i)

Putting x = sin@ in the equation

sing

stan '
1+ ’1 (sin@)2

smB
:>tan
1+ /1-sin’ B

=tan’ ( SL |
1+ ycos? tﬁ
1 ( sinB )
=
tan’ 1 + cosB
25m cos—
stan [ T2
2 cos?-—

>tan’?! (tan )

- X 6
Now, we can see that tan ! (T) ==

Now Differentiating

24/1-x2

CLASS24



Question: 23

CLASS24

Solution:

M-x2
To find: Value of cot™® (‘l—x)

The formula used: (i) cos 8= sin (g— 8)

(i) d(sin"1x) _ 1

dx Vi1-x2

{x2
We have, cot_l (”—x)

= Putting x = sin®

0 =sinlx .. (i)

Putting x = 5inB in the equation
J 1-(sinB)2

= cot’!

sinfB

2
- /1-51n"8
= cot ol [ S

sinB

Jcos2 B)_
sinf

= cot’! (

= cot™? (158)

sinB
= cot’! (cotB)

=0

Now, we can see that cot” " (‘]—r) =0
X

Now Differentiating

d(®)
~ dx

d(sin"1x)

Ans)
1-x2

Question: 24

Solution:

To find: Value of sec™? ( ! )
1-2%?

The formula used: (i)

cos 8= sin G- 6)



disinlx) 1

o v CLASS24

We have, sec’! ( ! )
1- 2x?

(ii)

= Putting x = sin®
0 =sinlx .. (i)

Putting x = sinB in the equation

) 1
ﬂsecl(——————)

1 - 2(sin6)2
ﬂsec*(AAALA—)
1- 25in?8
= sec (155)
sec cos20

= sec 1(sec28)

=28

)=28

Now, we can see that sec ! (
1-2x7

Now Differentiating

d(2e)
dx

=
d(sin1x)

= zidx
2

1-x2

Ans)
1-x?

Question: 25

Solution:

To find: Value of sin”} ( 1 )

R

The formula used: (i) cos 8= sin (g- 6)

1
(i) ‘L‘:x ) .

J1-x2

We have,sin'l( ! )

fa v L2
= Putting x = cotf
0 =cotlx.. ()

Putting x = cot@ in the equation

1

1+ (cot9]2

v

= sin’!



=sin’ [ —2— CLASS24

=>s'|n'1( 1 )
J cosac?B

= sin’l(

CDSECB)
= sin ! (sind)

=0

=8

= 1
Now, we can see that sin !
1+ x2

v

Now Differentiating
d(e)
~ dx
d(cot1x)
o e
dx

1
T T 1ex2

Ans) — 1

Question: 26

Solution:

To find: Value of tan ! (t = X)

The formula used: (i) cos 6= sin (g - 8)

d(sin"1x 1
(ii) —( ) =
dx V1-x2

We have, tan™! (1 * f)

R

=> Putting x = tan®
0 = tan'1x ... (i)

Putting x = tan® in the equation

=>tan'1(

n
- tans + tanf
stan? (J—ﬁ)
1- tarﬁtanﬂ

1+ tana)
1 - tanB

=tan’! (mn%-}-ﬂ)

-24+8
4

Now, we can see that tan™! (11 * x) =
- x

Now Differentiating



_d5+9) CLASS24

dx

I
_d(3), «@
dx dx
d(e)
dx
d(tan-ix)
- dx
1
~ 14x2

=0+

AnS) 12

Question: 27

Solution:
To find: Value of cot '} ({ J_r f]

The formula used: (i) cos 8= sin G- 8)

... d(sin"1x) 1
) =5 = Tioe

\j 1-x

We have, cot " (11 y j)
= Putting x = tan®

0 = tan1x ... (i)

Putting x = tan0 in the equation

- t
- cot 1 (1 + ane)

1 - tan@

i S —

n
_1 [ tang + tdl]B)
=

cot 1- tan_itanﬁ

lau%+9)

- mw
Now, we can see that cot™® (F) =5- 2]
- X

Now Differentiating

d(3-9)
dx

=



L4E) e CLASS24

d(e)
=0~ 4
d(tanx)
i dx
1
Z T 1x2
ANS) e

Question: 28

Solution:

3x - xa)

To find: Value oftan_l (‘ —

The formula used: (i) cos 8= sin (g - 9)

(i) d(sin"1x) _ 1

dx V1-x2

Ix - x3)

1 2

We have, t;a|"'|'1 (
= Putting x = tan®

0 = tan 1x ... (i)

Putting x = tan® in the equation

3tand - (t;ne‘ﬁ)

( - =
=
1 - 3(tan® E

= tan '(tan38)

-1 {3tanB - tan> g
= tan e
1- 3tan“8

= tan'l{tan36)

= 36

_ 3
Now, we can see that tan! (ax x2) =30
1-3x

Now Differentiating
d(39)
~ Tdx
d(tan-1x)
= 3—
dx

3
- =
14x2

Ans) ——
) 1+x?
Question: 29

Differentiate eac



Solution:

CLASS24

2
To find: Value of cosec™! (1;: )

The formula used: (i) cos 8= sin G— B)

Ldsntly) 1
(i) = il

We have, cosec™! (14__12)

e

= Putting x = tand
= tap-! i
0 =tan"x ... (i)
Putting x = tan0 in the equation

l+{ta.na]2)

= COSEC_I ( 2tanB

1+ tanzﬁ)

= cosec’! (
2tang

B Cosec_l (stB)

= cosec (cosec28)

=20

Now, we can see that cosec! (-lf"“) =28
2x
Now Differentiating
d(28)

=

dx

d(tan1x)
-2

dx

2
142

Ans) 12

Question: 30

Solution:

1+x2)

To find: Value of sec™! (‘ 5

The formula used: (i) cos 8= sin (g- e)

d(sin1 1
QESU T
dx V1 -x2

2
1 1+x

We have, sec (—7)

= Putting x = tan®

0 = tan 1x ... (i)

Putting x = tan0 in the equation



1+(tanB)? )

-1 (
= - T
sec 1 -( tanB)2

CLASS24

-1
= s5ec
(1 -tan?0

~sec (5)
sec cos20
= sec 1(sec28)

=26

2
Now, we can see that gec™! (%) =20
R

Now Differentiating
d(2e)
dx

d(tanx)
2 dx

=

=

2
= 14+x2

Ans) ——
) 1+x2
Question: 31

Solution:

To find: Value of sin ! ( = )
V1t x?

The formula used: (i) cos 8= sin (; - 6)

(iDd(snlx) 1
dx T J1x2

We have, 5i|"|'1 (,=)
V1 + %2

= Putting x = tand
0 =tan 1x ... (i)

Putting x = tan0 in the equation

| 1
=5in _—
“1 +(tanB)2
=sin! r71
y1 +tan?0
L1
= sin ( )
Vsec?B
.- 1
=sin ! (secﬁ)

= sin }(cosB)

=sint (sin (g — 6))



=50 CLASS24

Now, we can see thatgin™! ( ! ) =
V1+x2

ra | A
|
D

Now Differentiating

d(3-9)
dx
d(3) dw

“ Tdx dx
d(tanix)

0- dx

=

1
-
1+x2

Ans) -15@

Question: 32

Solution:

5
To find: Value of sec’! ( t) + ‘1)

The formula used: (i) cos 8= sin (g - 8)

dlsntx) 1
(ii) T =y

We have, sec’ (—x: t‘l)

= Putting x = tan®

0 = tan1x ... (i)

Putting x = tan® in the equation

(tang)? + 1)

-1
=
sec ((tanB)2 -1

tan? + 1
tan?6 - 1

4 1+ tan’8
—sec ~\1-tan?e
1+ tan?B)
1- tan®8

= sec’l(

=n- sec’l(

= n - sec ()

=1 - sec’!(sec26)

= m— 20

=1 — 2tan’lx

Now, we can see that gec™! (-’:-(25-;-11) =n— 2tanlx

Now Differentiating



d( m— 2tan1x)
A i

dx CLASS24

d(m) d(2tanx)

dx dx

d(tan!
:0-2—( an’x )
dx

2
= T14x?

Ans) -T2

Question: 33

Solution:

_ y2n
To find: Value of cos™ ! (1 x )

1 4 w2n

The formula used: (i) cos 8= sin (;- e)

d(sintx 1
o e i F
dx V1-x2

We have, cog™! (ﬁ)

1 2 20

1-( x”)z)
1+ [XHJ?

= cos’? (
= Putting x" = tan®
0 = tan"1(x™ ... (i)

Putting x" = tanB in the equation

N COS_l (1 - tanza)
1 + tan?8

= cos }(cos28)

= 286

= 2tan’! (x™)

_ n
Now, we can see that cgs™! (1 X )= 2tan! (x™
1+ x2n

Now Differentiating

d( 2tan'! (xm)
- dx
d( tan! (x"))dx"

=2 —

dxn dx



Question: 34

CLASS24

Solution:

To find: Value of tan™* ( , ; 2)

The formula used: (i) cos 8= sin (2- e)

disnlx) 1
dx ~ J1-x2

(if)

1 x
We have, tan ( = ’.’.5}
= Putting x = asin@

x
sinB =—
=]

8 =sin’’ (;—‘) - ()

Putting x = asin® in the equation

-1 asin®
=2tan | ———
Jaz-(asinsjz

= tan 1 asin@

Jaz—azsirlg 8

asinB

,l(asine)
= tan

acosB
= tan !(tan8)

=0

-1 (%
=>sm1(;)

=tan!

Now, we can see that tan * ( X ) =sint (i)
vai-x? a

Now Differentiating

(s (3)

- dx
4= (3)4 ()
@ e



1 1
- a
1%
a2
1 1
= a
2
aZ-x
az
a 1
=Y —
a
2
a2-x
1
=
2
aZ-x
1
Ans) ——
2
a2-x

Question: 35

Solution:

To find: Value of sin } izax 1-32}(2

The formula used: (i) cos 8= sin (':: . 9)

0l
(ii) d{swd'; x) _ 1

N

V1%

We have, .
sin!{2ax [1-a%x

= Putting ax = sin@

8 =sin"}(ax) - (i)

Putting ax = sin@ in the equation
=>sin?! {Zsine,/ 1-{sin9)2}

= sin™? {25in9v 1-sin® 9}

= sin ' {2sinBcos}

= sin 1{sin28}

=26

= 2sin ! (ax)

CLASS24



Now, we can see thatsin! [Zax 1—a2x?] = 2sin ! (ax) CLAssz4

Now Differentiating

d(2sin"*(ax))

dx
5 d(sin"!(ax))dax
dax dx

1
~ (2 v 1—(ax)2) 2

()
R
1-a?x?
2a
Vi-a?x?

Question: 36

Ans)

Solution:

v 143912,1}

av

To find: Value of tan™* {

The formula used: (i) cos 8= sin ('2] - B)

d(sinlx) 1

(ii) ™ -

222
We have, tan™ {1 1]

= Putting ax = tan®
8 =tan'(ax) - (i)

Putting ax = tan0 in the equation

1+(tan8)2-1

= tan {2
tanB
||1+[an B-1
>tan!
tanB
ﬂtanl{s

coss_l
=tant]ef
cos@

1-cosB
B “cosB
= tan! —=ind

cos@

1 cose]
= tan’?

sinB



)
1 2 sin 5

. 7]
2sin 5 C0S5

= tan

tan! {tan B}
- e
2

EREN

-1
— tan “{ax)

2

N T2l -1
Now, we can see that tan* [" 1+a'x 1} = tan “(ax)

ax

-

Now Differentiating

tan '(ax)
a(t=n522)
dx

1d(tan(ax)) dax
2 dax dx

1 1
- E(1+(ax)?)a

a
- - M
2(1+a2x2)

a
Ans) 2(1+a2x?)

Question: 37

Solution:

- x?
To find: Value of sin

Joaia

The formula used: (i) cos 8= sin (g- g)

disnlx) 1
dx T J1-x2

(i)

2
. -1 x
We have, Sin {__HL“A}_

= Putting x2 = a2 cot®
-1 (x° ]
0 =cot’! (2—) - (1)
Putting x2 = a2 cot0 in the equation

- a’ cotB
=8N { ———
\I‘la’ cotf)? +a*

a’ cot@

a*cot?B+at

N

>sint

a’ cot }

=sin! {j
Ja*(cot?9+1)

CLASS24



a’ cotf

=sint {1507 CLASS24

=sin *{cos8}

=sin’! [sin (g - 6)}

2 - 2
Now, we can see thatsin™! {X—} =2 _cot ! (x—)
\,';(4+a4 2 a’

Now Differentiating

d (g — cot-1 (g))
=

dx
d(3) d(cot (%))
7 Tdx dx
aeot” () a2
-0 gz —
1 1
”(}T:)

2a’x

I el
a* +x¢
2a%x

Ans) pra—

Question: 38

Solution:

b o
To find: Value of tan™! {g +1]»

AZX a4
. - n
The formula used: (i) cos 8= sin (5_ 9)

... d(sinlx 1
(ii) g = —
dx \.‘ 1—x2

_ 2x 1
We have, tan™? [4-1‘4.1][

1 1+e”F }
= -
tan [7“7‘;:”

tan! 1+e°*
1—e2x

Putting e2* = tan®




0 =tan '(e2) .. () CLASS24

Putting e2* = tan® in the equation

1{1 + tand
=
1 —tanB
mn +t3119
= —tan
1— Lan ane
= -tan J‘[ tan }
= —|-+ 9
G
T
= ———f
4
s B
= —— —tan }(e?x)
4
2X
Now, we can see that tan ™t [::1:} =_ Z - tan (e?)

Now Differentiating

d (— T_ tan'l(ez"))

o 4
dx
n
d(—g) d(tan *(e?))
< Tdx dx
d(tan (e7))de?*d2x
= de?x d2x dx
1
- 2x
(1+(e2x)2)e g
2e2x
) (1 + e‘*x)
_2e?_x
T Ttew
_282}!
Ans) 1+e%

Question: 39

Solution:
To find: Value of 50571(21') 4+ 2cos 11 —4x2

The formula used: (i) sin 6= cos (g- e)

. d[cus'lx] 1
[“] v =- la

We have, cos ! (2x) + 2 cos™ 1 — 4x?

Putting 2x = cosf

L=

8=cos'(2x) - ()



Putting e2* = tan® in the equation
CLASS24
= cos '(cos0)+ 2cos* /1 — (cos6)?

= cos (cosB) + 2cos /1 —cos?@

= B +2cos? /sin2 0

= B +2cos!(sind)
= B8 +2cos!(cos (E-B)
2

- 0+2 (E ~6)
2
=1—-0
= —cos 1(2x)
Now, we can see that cos }(2v) + 2cos™ V1 — 4y =11 —cos ' (2x)
Now Differentiating

d(mr — cos™1(2x))
- dx

d(m) d(cost(2x))
- dx dx

0 d(cos (2x))d2x
d2x dx

=

1
= | —2
(.fl(Zx)Z)

2
- (=)
Ans) 2
ns) ———
Question: 40

Solution:

To find: Value of tan’? {ﬂ-}

1 m

The formula used: (i) cos 8= sin G' 8)

d{_tan'ix) 1

dx T 1+x?

(if)

We have, tan'l [ 27X }

L

=tanla - tan'lx

Now Differentiating

d(tanla - tan'1x)
dx

=3




d(tanla) d(tanx)
- _

dx dx CLASSZ4

1
- 00—
1+x2
Ans) — =
1+x2

Question: 41

Solution:

=

~
Vx-

To find: Value of tan™? (

)

The formula used: (i) cos 8= sin (g_ e)

i

(sin-1
(i) d(sin x)= 1

o = il

We have, tan?! (%)

- Vi—x
= tan | —©=

1+ .1'\,!;

=tan 'Vx —tan'x
Now Differentiating

d(tan™* yx — tan"* x}
=

dx

d(tan™*yx) d(tan"*v)
dx dx

d(tan™*yx)dyx d(tan~'x)
=3 pA
dy/x X dx
1 1 1
i &y
1+(vx) 2V 14X

1 1
T ox(14x) 142

1 1
2\,&(14’)() 1+X2

Ans)

Question: 42
Solution:

Va+x
L

To find: Value of tan™? (

The formula used: (i) cos 8= sin (g- 9)

d(sinlx 1
oy L do L
dx N 1-x2

= My

— \,c;H-\.A
tan~?! ( _)
1-yax

We have,




= tan™ (f‘;&ﬁ) CLASS24

va

:»tau'l\/g_'_tan‘lv{;

Now Differentiating

d(tan™* Ja + tan™ yJx)
=

dax
d(tan*ya) d(tan™? \ﬁ)
- dx dx
d(tan~t yx)dyx
s Q-
dyx x
1 1
- -
1+ (Vx) 2vx
1
.y
2yx(1 +x)
Ans) !
2Vx(1+ x)

Question: 43

Solution:

Given: Value of tan—* (3_:")

The formula used: (i) cos 8= sin (g - B)

Lodlsinly)
(i) = e

We have, tan ! (3_—?‘)

3-2x
= tan‘l(i)
14+3x2x

= tan™!'3 —tan! 2x
Now Differentiating

d(tan™* 3 — tan ! 2x)

dx
0 d(tan™! 2x)d2x
d2x dx
! 2
7 T r (202
2
TS
ANs) — e

Question: 44

Differentiate eac



Solution:

CLASS24

Given: Value of tan™* (5—1n)
1-6a—

The formula used: (1) cos 8= sin (2_ Q)

(i) d(sin"1x) = 1
dx V1-x2

We have, tan~! -S—X)

. tan_l( 3x + 2x )
1—-3xx2x

= tan~!'3x +tan!2x
Now Differentiating

d(tan™? 3x ¥ tan™*! 2x)
=

dx
d(tan ! 3x)d3x d(tan"*2x)d2x
= - niind
d3x dx d2x dx
1 1

3+ 2
T+ G0 T+ ()2

3 2
= ——t+t—
14+9x= 1+ 4x°
Ans) + 2
ns) ——— + —
1+9x%2 1+ 4x°
Question: 45

Solution:

Given: Value of tan * ( .

11 Cwl

The formula used: (i) cos 8= sin G - 8)

d{sin"!x) 1

(ii) —

dx Vi1-x2

We have, tmfl( Ix )

a2

by — 3x )

= tan’l(
1+ 5x x3x
= tan"!5x —tan~?! 3x

Now Differentiating

d(tan™* 5x —tan™* 3x)
dx

d(tan™*5x)dsx  d(tan ! 3x)d3x
dbx dx d3x dx

1 1
5+ 3
1+ (5x)? 1+ (3x)2

5 3
= T425x2 T 1xox?




5 3

1+25x2 T 149x2 CLASS24

Question: 46

Ans)

Solution:

Given: Value of tan™1 (ﬂxib)
bx+a

1

1+x=

d t]
To Prove: =¥ —
dx

The formula used: (i) cos 8= sin (g- e)

d{swn'lx) _ 1
dx - V1-x

(i)

P

We have, tan~! (”_ )

(AP

Dividing numerator and denominator with a

ax—b
= e
a
. b
= tan~} ba
1+—-x
a

b\
= tan"!x —tan™?! ( )
a

Now Differentiating

d (tan‘1 X —tan™? (fj—l))

- dx
(b
d(tan ' x) d(tmz (5))
- dx dx
= 1 t0
Ans)

1+x?
Question: 47

Solution:

Given: Value of y = sin™? ( zx__) +sec? (1“‘:)
- 1+x< 1

—x2

4

dy
To Prove: — =
dx (1+x3)

The formula used: (i) cos 8= sin (g- 6)
disin'x) _ 1

(ii) I Npev

-1 2% ) 1 (1+x2)
sin (sz +sec! (5

We have,




Putting x = tanB

CLASS24

0 =tan1x

Dividing numerator and denominator with a

. _1( 2tan@ )+ _, 1+ (tan®)*
2SI (tan0)2 SeC TS (tanf)2

.1 2tan@ _, (1+tan?@
—sN 1 tan’e +sec 1-tan?8

S P -1
= sin " (sin28)+ sec (cosze)

= sin }(sin20)+ sec!(sec26)
=26+28

=40

= 4tanlx

Now Differentiating

d(4tan 1 x)
o e

dx
1
= 4 =
1+x?
Ans) —*
ns
1+x2

Question: 48

Solution:

Given: Value of y = sec (i—il) + sin ! ['\-”l)
d 03

To Prove: =X = 0
dx

Formula used: (i) cos 8= sin G— 8)

(ii) d—(s::") = 1

N 1-x2

We have, sec’! (222 4 sin ! (22)

qfx-1 g f x-1
=C0s |——|4+sin | ——
X+1 X+1

n
= -
2

Now Differentiating




Question: 49

CLASS24

Solution:

Given: Value of y= sin {2 tan’! ( ﬂ)]
1+x

dy
To Prove: — = —
dx v 1-x2

Let x = cosB

1

0 =cosx

Putting x = cos0 in equation

1-cos®
1+ cosB

= sin{2tan!

= sin{2tan!

= sin {2tan

ifon
ool

= sin
= sin(cos1x)
Now Differentiating
d(sin(cosx))
o, A A
dx
d(sin{cos1x))dcos1x
dcos 1x dx

= -cos(cos 1x)
1-x?

X

1-%2

Ans)

Question: 50
Solution:

-1 v1+Xx-V1-X

Given: Value of y= tan —=
V14x+y1-x




To Prove: l—‘ = ,1_ CLAssz4

2y 1=

The formula used: (i) cos 8= sin (g— 8)

(ii) d{rns'lx]_: - 1 ]
dx Vi-x2
Let x = cos28

20 = cos1x

1
8 =—cos 1x

Putting x = cos20

-1 V1+cos28-V1-cos28
vV1+cos28+v1-cos28

., V2 cos? 8-v2sin? 97
V2cos2B8+V2sin’8

_1 V2cosB-V2sinB
V2cosB+y2sind

y= tan

y= tan

Y= tan

_; V2(cosB-sing)

= tan =
Y V2(cosB+sinB)

Dividing by cos0 in the numerator and denominator

cosB8-sin8
cosB

cosB+sind
cosB

y= tan’

., 1-tan@

y= tan 1+tan6

4 tang—tane
y= tan

n
i+tan Ztane

y= tan'tan (2 -8)

Y=3

_nl -1
y= 57500s'x

Now Differentiating

d (g - %cos*x)

dx

d(g) 1dcosx
dr 2 dx




Ans) ! CLA5524
2J1-x2

Question: 51

Solution:
SXtL
Given: Value of y = sin~?! (;)
- 1+4%

To find: @
dx

The formula used: (i) cos 8= sin (g— 9)

d(lan'ix) 1
dx T 1+x2

y= sin’ 2!
1+4%
y= sin’! _z2
- X
1+ (2%)

y= sin! (2><_2 )
1+(2")2

Let 2% = tanB

(ii)

0 =tan"1(2%)

Putting 2* = tanf

. tanB.2 )
y=sin 1+ (tanB)?

__1( 2tand )
= sin (———=
i1+tan®©

sin 1(sin28)

Y
y=28
y=2tan1(2%)
Now Differentiating
d(2tan1(2X))
N L S
dx
,d(tan1(2x) 2
dz2x dx

1
_ x|
= 21+(2x)2 2*log2
21+x|pg2
1+4%
21+X]pg2

Ans) i



Exercise : 10E

Question: 1
Solution:

Let us differentiate the whole equation w.r.t x

—nxxmb

(f n
Formula: ax)
d_\.

According to the chain rule of differentiation

diy?), _4du?) dy - dy
lax ="ay “a = 2% &

Therefore,

d(x?) d(y®) d(4)
P T

2x + 2 dy 1]
X Py — =

' Y dx

dy —2x

dx 2y

dy -—x

dx vy

Question: 2
Solution:
Let us differentiate the whole equation w.r.t X

d n
Formula: o nx yin-t
dx

According to the chain rule of differentiation

2 ;2
d/p) dC ) av 2y ay

dx dy X dx b2 X dx

Therefore ,

A7) 4 /) _aq)

dx dx dx
2x 2y o dy
—_— G N =
a>  Db* dx
2x
dy g
dx 2y
e
dy —b*x
dx  a’y

Question: 3
Solution:
Let us differentiate the whole equation w.r.t x

d(x™) -
Formula: =~ = (1)
ix nxx

According to the chain rule of differentiation

CLASS24



A A v 1 dy
de  dy Tdxo 2 /fy " dx

Therefore,

d(Vx) +d(\/,\_’) d(Va)

dx dx dx

1 1 dy

St ——x-——=0
2\,"} Zﬁ dx

1
dy  2x
dx 1

2
dy -2y
dx  2yx
dv -y
dx ~ Jx
Question: 4
Solution:

Let us differentiate the whole equation w.r.t x

Formula: = x y(n=1)

d(x™)
dx

According to the chain rule of differentiation

dy’s) _dy™h) dy 2

dx dy dx  3y'fs X

Therefore ,

d(rls) d(y*h) _d(a’s)

dx dx dx
2 2 Y,
3 xl/g 3}'1f3 dx B
__2_
dy 3x'7a
dx ~ 2
3})'1/3
d_\.' 7_\;1/3

dx 4

CLASS24



Question: 5

Solution: CLAssz4

Let us differentiate the whole equation w.r.t x

d(x™) _
Formula: — = n—1)
ix NnNXXx

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
ax - d e T ot

Therefore,

d(xy) d(c?)
dx  dx

Yoy o
XX—+y=
dx )

dy -y
dx  x
dy —xy
dx ~ x2
dy —c?
dy  x*?

Question: 6
Solution:
Let us differentiate the whole equation w.r.t x

d(x™) B
Formula: ——* = (n—1)
- nx

According to chain rule of differentiation

d(y*) _d7) dy _ vy
dx  dy dv 2 T ax

According to product rule of differentiation

d(-"')’)_-"d(.\')Jr)"d(l’)_ x@+ )
dx  dx ax " lax Y

Therefore ,

d(v®) d(y?) _d(y) d()

dx dx dx dx
2x+ 2 dy 3(x dy 0
X+ _xxa— (xxa+_\)f
dy
(2v—3x)—+2x—-3y=0
- d.‘ -

dy —(2x-3y)
dx 2y —3x




dy 2x — 3y

dx 3= 2y CLASS24

Question: 7
Solution:
Let us differentiate the whole equation w.r.t x

d(x" -
Formula: (dt )= px xm D)

According to chain rule of differentiation

d(y*) d(y*) dy dy
dx — dy ax T g

According to product rule of differentiation

d(xy) -‘d(}')Jr}’d(‘) B 'xﬂ+ )
dx ~ dx ac " ae Y

Therefore,

dey?) _dG®y) _d(s)

dx dx  dx
do® o, d)
X qx +y° — [x”x ax +yx 2] =0
i dy. ., _d(y)
,xx(Z_va)%F_\ —[x XF-F}X'Z,\]--O
2 dy zd_er 2 —2xy=10
R TI T )

dy 2xy—yidy y®—2xy
dx  2xy—x%dx 17 - 2ay

Question: 8
Solution:
Let us differentiate the whole equation w.r.t x

d(x™) .
Formula: —— = -
ix nXxXXx

According to chain rule of differentiation

A _aw?) dy . dy

dx  dy xd.{ z}'xd.\

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
dx ~  dx + dx ""‘E“

Therefore,

d((x* +y5)% _d(y)

dx dx
L L APyt d(y)
2(1 +y )XT—[.\XW—FJI



dy d(y)
-2 2 - rx — =[x s 7
2(xF+ ¥y )x [2x + 2y xdr] [xx i +y]
2 m 2, a4y dy
A+ y )+ Ay ) = —— 4y
- - © Jdx dx -

dy s a 2, a2
d-\' [4y(x*+y7)—x]=y—4x(x> + ")

dy  y—ax(x* +y%)
dy ~ [4ay(x?+y2) — x]

dy y—4x? —4xy?
dx  4y3 4+ 4x?y —x

Question: 9

Solution:

Let us differentiate the whole equation w.r.t x

AT _ o xnt

) dilogx) 1
dx 'odx X

Formula:

According to chain rule of differentiation

d(y*) dy*) dy dy
= — =2y X—

dx dy xd,\' VX ax

According to product rule of differentiation

di) _xd@) yd) o dv
dx =~ dx dx _'txd.( )

Therefore ,

d(x?) \ d(y?) N d(logxy)

dx = dx dx
d(y) 1 d(xy)
20+ 2y—— = [———
X o dx Xy dx
diy) 1  dy
2x + 2y dx ~xy _xEJr))
2x + 2 dyildy+1
YAV T vdx  x
dy

[or-5l -3 -2
dx 12 vl x *

dy 2y*—-1_ 1-2x%
dx ¥ T x

dy y(1—2x%)

dx  x(2y2-1)
Question: 10

Solution:

Let us differentiate the whole equation w.r.t x
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LT
Formula: %X _ o y(-1)
dx

According to the chain rule of differentiation

dy™) _d@y") dy nr, @V
x o dy WY *w

Therefore ,

™) A d(a)

dx dx dx
dy
"l nytix—=0
: dx
dy —nx"!

I - nyn-1t

dy —x"?

de oyt

Question: 11

Solution:

Let us differentiate the whole equation w.r.t x

d(sin x) d{cosx)

Formula: —— = ros v, —sin x
dx dx

According to the chain rule of differentiation

d(sin2y) d(sin2y) dy dy
— = — X5 = 20082y X —
dx dy dx od

According to the product rule of differentiation

d(xsin2y} xd(sin2y) sin2yd(v) d(sin2y)
= i - X X :

dx dx dx

Therefore,

d(xsin2y) d(ycos2x)
dx B dx

d(sin2y) d(v)
X

X dx

dx

dy

()

d
x X 2cos52y X——+4sin2y = cos2x X —— + y(—2sin 2x)

dx dx
dy
d_'l' [2x cos 2y — cos 2x] = —2ysin 2x — sin2y

dy —(2ysin2x + sin2y)
dx  2xcos 2y —cosZx

dy (2ysin2x +sin2y)
dx  cos2x — 2x cos 2y

Question: 12

Find, when:
-

Solution:

+ s5in2y = cos2x X (— + y(—2sin 2x)
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Let us differentiate the whole equation w.r.t x

CLASS24

d(sinx) d{cosx)

Formula: —. —cosx, —Sin x
X

According to chain rule of differentiation

d(cosy) B d{cosy) dy L dy
dx dy Xd.\ = smyx dx

Therefore,

d(sin*x) d(2cosy) d(xy)
dx + dx * dx
d(sir

. 1Y) .
2siny X ————+ 2(—51111-' X
dx .

—|+xx—+y=20

d\-') dy
dx dx

i . dV dV
2sinx X cosx+y=2 S'“-"XE — Y x

dx
dy[z ' ] = sin2x +
gy 2siny —x]=sin2x +y
dy sin2x +y

dx  2xcos 2y —cos 21

dy sin2x+y

dx 2 siny — x

Question: 13

Solution:

Let us differentiate the whole equation w.r.t x

d(se cx) ditanx -
Formula: T:Sec.‘; fanxy ,——— = sec-x
dx

According to product rule of differentiation

dey) ¥y | yded)
dx  dx dx ©dx

Therefore,

d(vsecx) N d(tanx) + d(x*y)
dx dx dx

da(y) ) ,ady
secx X —— +ysecxtanx + sec’x+x"—+ 2xy =20
dx : dx -

dy
dx

[x? + secx] = —(ysecxtanx + sec’x + 2xy)

dy —(ysecxtanx + sec’x+ 2xy)

dx ¥2+secx
Question: 14

Find, when:
=

Solution:

Let us differentiate the whole equation w.r.t x



Formula:

dicotx)
" = —cosec’x

According to chain rule of differentiation

d(cotxy) d(xy)
b cosec? xy x o

According to product rule of differentiation

d(xy) xdy +yd(>.) o dy N
dx  dx ax a7

Therefore,

a‘(cotn) d(w) dy

dx Tdy dy

d(xy) d(y) _dy
dx dy  dx

d y dv
(”)[ cosec’xy+ 1] = )

—cosec? xy X

dx dx
L dy 2 dy ... = 2

[x s y][—cot* xy] = - (Since, 1 —cosec” xy = —cot” xy)
d ,

¥
( cot? xy} — yeot® xy = —
dy ;
df[—xcolz xy— 1] = ycot® xy

dy —ycot®xy
dx  xcotZxy+ 1

Question: 15

Find, when:
<

Solution:
Let us differentiate the whole equation w.r.t x

d(tan x) 2 dicos \]
Formula: —— =sec*x,—, — = —sin x
dx dx

According to chain rule of differentiation
d(y*) d@*) dy _ _av

dx dy % dx 2y x dx

According to product rule of differentiation

d(vtanx) it dy
—— —ysec?x +tanx X
dx -y dx

Therefore,

d(ytanx) B d(y?cos .t')Jr d(2x) 3

ax dx dx
sec? x +tan x X dy cos td(yg) 2(—sinx)+2=0
¥ : T dx T odx ¥ ’ N
dy dy
ysec?x +tanx XE_ COSX (2 ax )+1 (sinx)+2=0

d r
ysec? x+ [t:m x —2ycosx]+ yi(sinx)+2=0
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ysectx+ yi(sinx)+2 = % [2y cos x — tanx] CLAssz4

dy ysec? x+ yisinx +2
dx  2ycosx —tanx

Question: 16

Find, when:
-

Solution:
Let us differentiate the whole equation w.r.t x

F | d(sin™!x) o1 dllogx) 1
ormula: A = \‘(3:_-5 ' dx T

According to chain rule of differentiation

dx dy dx 1 —y2 “dv

According to product rule of differentiation

d(sin™'y) d(sin"'y) dy 1 dy
= X =

d(e*logy) ) - d(logy) - -1 dy
————=eYlogy te* Xx ———=e"logy +e* Xx—x
dx 7 dx i voody
Therefore,
d(e*logy) d(sin 'x) * d(sin ')
dx T dx dx
1 N 1dy 1 1 dy
e‘logy +e¥——=— 4+ — x
- vdx 1 -x2 J1 vy dx
dy 1 1 1
——[e¥—— ] = —e"logy

™y f1-y* J1-x°

dy e*f1—y2—y 1—(e¥logyyv1—x7)

ax! yJ1-y? V1-x?

dy  yf1-y2 y 1— (e logy1—x2)
dx  ex[1-yi—y 0=

1—y2 1—(e*logy V1 —x2)
'vx 5
L=x2" (exJT-y?) -~y

Question: 17

Find, when:
-

Solution:

Let us differentiate the whole equation w.r.t x

d(am _1y dilog x 1
Formula: 20 = 5 y(-1) dlegn) 1
dx dx x

According to product rule of differentiation

d(xy) xd(y) N vd(x)  dy N
dx  dx . a7

Therefore,



dixyxlogx +y) d(1)

v CLASS24

d(xy) d(logx +y) d(1)
dx +ayx dx T odx

logx + y x

1 + I —dy + ] + —l X (] +—d‘v) 0
agx ’ . 7 ‘1! =
O{Jl .1' 'I d‘, .1 l}[l +J" d‘ ]

W xlog +v] +y xTog(x + il (1+d"r)—0
dx [x xlogx + y] +y xlog(x })+I+y Q) =

l(ﬂou(w f)+i)*—('lo (x4 ) +— )
ay \(Floglx #3)+ ) =l vlogl v v+

ay . R
a:;[(,r“ + xy}log(x + y) + xv] = —[(v* + xy) log(x + y) + xy]

Q _ —}'2 log(x+y)—xylogx+y)—xy x . L
s ety Togx tv)os] X > (Multiply and divide by x)

dy —yxylog(x +y})—xxvlog{x +y) — 1%y
dx XI(x+ v)log(x + y) +v]

dy  —y(M)—x()—x7y
dy  xZ[(x +y)log(x +v) + ]

dy *(Xjf ¥y T\'l}’)
-

xP{y+(x +y)log(x +y)]

Question: 18

Find, when:
-

Solution:

Let us differentiate the whole equation w.r.t x

ditan x)

Formula: sec’x

»
Therefore,

d(tan(x +v)) N d(tan(x—y)) d(1)

dx dx dx
2 Y 20 _av,
sec” (x+ y)[1 + d.\'] + sec” (x—y)[1 dx] =0
s 5 dy s ) dy
sec” (x+y)+sec” (x+ y)a + sec” (x—y) —sec (x—y) d‘r =0

dx

sec? (x+y) +sec”® (x—y) = —[sec® (x—y) —sec” (x+y)]

dy sec® (x+y)+sec’ (x—y)
dx  sec® (x+y)—sec2(x—y)

Question: 19

Find, when:
<

Solution:

Let us differentiate the whole equation w.r.t x



d{tan_*x] _ 1 d(leg x) _ l

Formula: = ,
dx 1+x?

dx x
According to quotient rule of differentiation

v xd(y) yd(x) dy
d('/_x): dx dx Ty )

dx x2 x2

Therefore ,

d(log /x> +y?) d(tan™! %)
dx -

dx

1 xd(,/.r2+y?)7 1 xd(¥)

X2+ y2 dx 1+ (‘?)2 dx
| 1 aw,_ 1 gy
vV dy -
=X X [2v + 2y a“r 1= v d':3
VX2 Y22 x2y? : 1+ ()
d PR <\
y X dx
F—] = - — % - =
X2+ y? [x+) dr] 4 y? e
, dy dy
PPV T ta
dy[ ] R
X Yl=xt
dy x+y
dx x-—y

Question: 20

Find, when:
-

Solution:

Let us differentiate the whole equation w.r.t x

d .
Formula: deny) cos X
dx

According to chain rule of differentiation

d(siny) d(siny) dy o dy
dx —  dy X dy - %Y X dx

Therefore ,

d(y) - d(xsiny)

dx dx

dy d(siny) tsi
—=x————+siny
dx dx ¥
dy dy +f

= xcosy——+siny

dx Yax -
dy [ 1= si
——[1 —xcosy] =siny
dx ) Yy
dy siny

dx  1—xcosy
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Question: 21

Find, when:
-

Solution:

Let us differentiate the whole equation w.r.t x

d(tan x)

Formula: = sec’x

According to product rule of differentiation

d(xy) xdy +yd(x) Cex ﬂ .
dx  dx a a7 Y

Therefore ,

d(xy) d(tanxy)

dx dx

dy .,y d(xy)
X + vy =sec”(xy) x e

dy by = sec? (1) dy N
X +y =sec’(x) b [.\E ¥
dy

o [x — xsec (xy)] = vsec=(xy) — v

dy , 2
x% (1—sec”xy) = y(sec™(xy) — 1)

dy _ Zy(L=sec’ (1)

dx ~ x(1 - sec? xy)
v _y
dy  x

Question: 22
Solution:

Let us differentiate the whole equation w.r.t x

d(x™)

X d(log x) 1
Formula: ——‘ — px y(»-1) 297 -
dx " dx

T

According to product rule of differentiation

d(ylogx) log,t'd()-'}+yd(]og.1) dy

dx dx dx dx
Therefore,

d(y xlogx) B d(x —vy)

dx dx
Ay y a(y)
logx dx Tx T dx
dy v
e [logx +1]=1- .

d""ll ) =1-Y(1+41logx
o[+ 10g)? =17 (14 1ogx)

(Multiply by 1+log x on both sides)

=logx x —+

y
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d_]’ . Yy ¥y
E[U +logx)®]=1 +logx L ;Iogx

(x—y)

j—i[(l+ logx)?] =1+ logx—f——*—-(y log x=x-y)

D1 +10g)] = 1 +Togx —E— 142
dx 0 X = 0gx I X

dy  logx
dx ~ (1+logx)?

Question: 23
Solution:

Let us differentiate the whole equation w.r.it x

d ¢ .
Formula : [c:“) =-—85Inx

X

According to chain rule of differentiation

d(cosy) d(cosy) dy dy
= W —

dx dy ax oY x dx

According to product rule of differentiation

d(xcos (y +a)) d(cosy + a)
=X
dx dx

+ cos(y + a)

Therefore,

d(cosy) B d(xcos(y +a))

dx dx
o dy  d(cos(y +a)) N o
siny dv X v cos(v +a)
dy dy
—siny—= x(—sin(y + a) K} + cos(v+a)

dx
dy . :
K [—siny + xsin (y + a)] = cos(v + a)

dy cos(y+ a)
dx  xsin(y+a) —siny

dy cos*(y +a)
dx  xcos(y+ a)sin(y+ a) —cos(y + a)siny

({ Multiply and divide by cos (y+a) )

dy c‘os:['\'ﬂ;l]

= - Since cosy=xcos(y +a
dx sin(y+a) cos y—cos(yv+a) siny t y 44 )]
dy cos(y+a)

= ——— (Formula sin(a-b)=sin a cos b — cos a sin b)

dx sin(y+a-y)
dy cosi(y+a)
dx  sina

Question: 24

Solution:
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Let us differentiate the whole equation w.r.t x

d(cos™'x)y 1

Formula:

dx Ji-a2
According to the chain rule of differentiation

d(y?*) d(y?*) N dy 2y x dy
dx  dy dx T ax

Therefore ,

P e
d(cos m)ﬁd(tau*lﬂ)
dx - dx
1 d(‘t"-l‘\"‘)
dx B
X?'_Jr,z
d(,\'1+}'2)_ 0
dx
d(\___v_) d(\"+\“)
24 .2 — dx
X% 4y ] L ]—Q
(7 L -
e L LA YY)
xZ )y [dx]h — )[T]_D
24y (-2 D) Sproat i) Lo
(x*+yH)(2x =2y - ) TS (20 £ 2y~ ) =
dy

] .2 S — (x° — Ty
(x*+3 )(‘ -)dx) (E=390 +x )
dy F=qt :

d_[ Wy —yi—xfy+ 3= —ayt—a? -yt

dy
—[—2x%y] = —2xy?
ax | ¥l )

dy —2xy?

dx -2 yx?
d'\.’ v.‘F
dv x

Exercise : 10F

Question: 1

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Inx
Iny = - {In(x™) = m(Inx)}

Now differentiating both sides by x we get,
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1 oay x(5)- CLASS24

y T xZ

d -1 (u) " du dv
v —inx ) e

=Ty d divide rule —22 = —dr___dx

dx x2 - dx v

dy 1—Inx 1 1

& ar *vb=ng

Question: 2

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = yxinx

Now differentiating both sides by x, we get,

1 dy \/_(1)+1 ( 1 ) hact rul d(uv) d[-‘ir du
SR o . ule, UL
% e o nx N product rule, — ot

dy 1 Inx
ST

dx  x 2
dy 1 Inx E
E=ﬁx(1+7)x(\ )

Question: 3

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = x In(Inx)

Now differentiating both sides by x, we get,

lxdy ( 1 xl)+l 1 — d(ur) d:-’+ du
z — o : \ ot _ ,
v X T n(lnx) yproduct rule, R l o 1 R

Y (L )
dx = Inx ngenx XYy

dy 1 3
— = (— + In(Inx )) x (Inx)*
dx Inx

Question: 4

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = sinx Inx

Now differentiating both sides by x, we get,

1 dy ) 1 +1 duct rul d(uv) dv N du
— X — =siny X —+ Inx X cosx {product rule, —— = u
v odx X P dx dx dx



d v

(st x4t x cosy ) x v CLASS24

dy (sfnx N ' ) .
——=|——+cosx(Inx) | xx
dx X (fnxy

Question: 5

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = cos ' xinx

Now differentiating both sides by x, we get,

d(uvr)

1 ) {
_ roduct rule,
v1-—x? P dx

1 dy 1 1
—X——=C08""XX (—)+ Inx x (—
y dx X

V1—2
dy cos tx Inx
- Yy 0 yleos™tx
dx X V1 —x?

Question: 6
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = (Y) In(tanx)

Now differentiating both sides by x, we get,

< e () xsee™a)
—X—=|-)x X sectx
y dr \x tanx
d(uv) dv du}

i
+ In(tanx) x (——1) product rule, =u—+1v—
i dx dx dx

Xy

dy sec’x In(tanx)
dry \x x tanx x2

dy sec’x In(tanx) 1
- = - 5 X tanx x
dx X X tanx a2

Question: 7

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cosx)In(sinx)

Now differentiating both sides by x, we get,



1 dy 1
; X dx = (cosx) x (a % COSI) CLA5524

d(uv)  dv du]

+ In(siny) x (—sinx) {producr rule, i v dx

ax sinx

dy cos*x . )
— = — sinx(In(sinx)) | x y

dy cos*x ) ) i
—_— = - — sinx(In(sinx)) | x sinx©osx
dx sinx

Question: 8

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (sinx)In(lnx )

Now differentiating both sides by x, we get,

lxd_v_(_ ')x(l 1)
v dy st Iy %
() x ( 3 Lorod ul d(ur) B (h'+ du
+1n(inx) x (cosx) {product ru P A
dy [ sinx (i) )
dx  \Txinx -cosx(In(inx)) | x 1
dy [ sinx (i) ) x s
ax  \ixme  cosyn nx)) | = iny
Question: 9
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (Inx) In(cosx )

Now differentiating both sides by x, we get,

1

dy 1 )
—x—=(lnx) x (— x (—siny) )
y dx COSX

1 d(uv) dv du
+ In(cosx) x (I) product rule, =

dar Yax T Vax

dy sinx xInx (Incosx)
=|- R Xy

dx cOSx

nx
X COSX
dx

dy sinx x Inx (Incosx)
- (_ CoSX + s )
Question: 10

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (sinx)In(tanx )



Now differentiating both sides by x, we get,

o 1 CLASS24
v X E = (sinx) X (mx (sec’x) )

=u-—-+v--

d(uv) dv du
dx dx dx

+ In(tanx) x (cosx) {pi'oduct rule,

Fre

dy [sinx xsec?x
tanx

+ In(tanx ) cosx ) Xy

dx

dy (sinx xsec?x
tanx

+ In(tanx ) cosx ) X tanx*'™

Question: 11

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cosx)In(cosx )

Now differentiating both sides by x, we get,

1 dy 1
—x — = (cosx) x (— x (—sinx) )
y dx \COSX
; d(ur) dr du
+1n(cosx) x (—sinx} §product rule, =u—+v—
dx dx dx
dy . .
— = (—sinx — In(cosx ) sinx ) x v
dx :
dy _ i . cosll
d-t' = (—sinx —In(cosxy ) sinx) X cosy <~

Question: 12

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cotx)In(tanx )

Now differentiating both sides by x, we get,

1 dy
—x;:(cotx)x(

X (—seczx))

y dx tanx
In( yx ( 2) d | d{(uv) dv du
+ In(tanx) x (—cosec”x) {product rule, =U—+UV—
p dx dx dx
dy . -
d_'\' = (—cosec® x —In(tanx Ycosec*x ) x y
dy 2 t
o —cosec®x X (1 +In(cosx )) x tanx ™

Question: 13

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (sin2x)In(x)



Now differentiating both sides by x, we get,

CLASS24

L (sinze) (1)
y)(dl_— sSimn2x ) x T

=u-—+v-

d(uv) dv dut
dx dx dx

+In(x) x (cos2x x 2) {pr‘oduct rule,

dy (sinz,\'

= +2cos2x xln.t)x Vv
dx )

Y

dx

dy sin2x sin2x
+2c0s2x X Inx | x x¥n=

Question: 14

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (x)In(sin"!x)

Now differentiating both sides by x, we get,

1 dy 1 1

e v () x (sin—ix xﬁ)

+ In(sin ! x) {pr'oducr rule,

d (ur) dv _t!u]

] +1
dax dax dx
dy X —
=\ o= xInsin" ) Xy
dx sin~lxyxy1—2x-
dy £ o =il P
-=[—————=xInsin "1 ) X sin~ta
dx  \gin~ly x 1 —12

Question: 15

Find

Solution:

Here, the argument of the sinusoidal function has exponent as x itself.
For that, we will consider x* = u for simplicity.

y = sinu

Differentiating both the sides,

dy du
- = X — v (1
2, = COSU X —— (1)

" du -
Now we have to find " where u = x*
.

take log both the sides

Inu=xlnx

Now differentiating both sides by x, we get,

1 du 1
—x——x(—)+ln).'
u  dx X
4 I

P ( nx)xu
du

— =(1+Inx) xx*
i ( )



Substituting the value in equation 1,
CLASS24

j—l =cosx (1+Inx ) xx*

Question: 16

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (2x—3)In(3x — %)

Now differentiating both sides by x, we get,

1 dy (2x - 3) ( 1 3)
_de.l'_ X ol Errs
Fn(3x — 8) x 2 {product rute, O — 97 4
n(3x —5) x 2 yproduct rule, — = =u v
d“"'—(zx_3 3+ In(3x - 5) 2)
ax 3y -5 X n(3x X2 xy
dy

(21_3 3+ 2 xIn3x r) 3x 95)245]
3x—5x +2xIn3x -5 | x(3x - 5)

P
Question: 17

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Imy=3In(x+ 1)+ 4In(x+ 2) + 5In(x + 3) {In(mn) = Inn + Inm}

Now differentiating both sides by x, we get,

1 dy 3 ki 5
—_ % — = 4
y dr x+1 x+2 x+3

dy ( 3 N 4 N 5 )
= 52 70
dx x+1 x+2 x+3 ¥
dy 3 4 5 ) | onas RS
H"(,\-+1+x+2+x+3)x(“+” (x +2)%(x+ 3)

Question: 18
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny= %(ln(x — 1) +In(x —2) —In{x—3) —In(x — 4) — In(x — 5))

m
{In{mn) =Inn +Inm} {ln( ) =Inm —1Inn}

n

Now differentiating both sides by x, we get,

1 dy 1( 1 . 1 1 1 1 )
yxdx_z r—1 x—2 x—3 x—4 x—5
dy 1( 1,1 1 1 1 )
C— — — — Xy
dv 2\Wwx—1 x—2 x—3 x—4 x-—-5 ¥



d_)'il( 1,0 1 1 1 )X (x—1D(x-2) CLASS?24

dx 2\t—1 x-2 x-3 x-4 x-5 (x —3)(x—4)(x—5)

Question: 19

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = 3In(2—x)+ 5In(3 + 2x)
m
{In(mn) = Inn +Inm}{In (F) =Inm—Inn}

Now differentiating both sides by x, we get,

Ll 3(_1)+r( ! xz)
yodv o T\2—x/ " T\3+2x

dy 3 10
()

dx \x—2 3+2x
av (25 4o ) x (206 + 20)°
dv \x—2 34+ X(2=x)" 3+ 2

Question: 20

Find

Solution:

Here, we need to take log both the sides to get that ditferentiation simple.

Iny = In(cosx ) + In(cos2x) + Incos3y

m
{In(mn) =Inn +Inmj {In (;) =Inm-=Inn}

Now differentiating both sides by x, we get,

1 dy 1

X = x (—sinx) + X (—2sin2xy) +
y dx cosx €Os 21X €05 3x

(—3sin3x)

dy (—sinx 2sin2x 35'11131‘)
= = % v

dx ~ \ cosx cos2x cos3x
dy —sinx 2sin2x 3sin3x
= — — X COSXCOS2Xx cos3x
dx COsX cos2x cos3x
dy
- (—tanx — 2tan2x —3tan 3x) X cosxcos2xcos3x

Question: 21
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = 5ln(x) +§1n(x +4)—2In(2x + 3)

{In{mn) = lnn +Inm}{ln (%) = Inm—Inn}

Now differentiating both sides by x, we get,



lxd_v 5+ 1 4
yodx x 2(x+4) 2x+3

dy 5 1 4
()

dy  \x 2(x+4) 2v+3

dy (5+ 1 4 ) Vx4
“r_ (2 _ v

dx ¥ 2(x+4) 2x+3 (2x + 3)=

Question: 22
Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny= 2In(x+ 1)+ Eln(; —1)—3In(x+4) —x

{In(mn) =Inn + Inm} {]n( “) =Inm—Inn}{lne =1}

1
1

Now differentiating both sides by x, we get,

L dy 2 1 3

— X — = — _—

y odv x+1 2(x—1) x+4

dy ( 2 o1 3 1)

A - 1w

dx \x+1 2(x-1) r+4 )

dy ( 2 N 1 3 ) (x+ D3 —1
S | ) 4 ¥ 4
dx x+1 2(x—-1) x+4 (x+4)3 e~

Question: 23
Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

1 1
Iny = 2In(3x+5) + Ein(,r) — iln(,\' +1)

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 2 1 1

= — -
yxdx 3x+5 2x 2(x+1)

d_v_( 2 +1 )x
“\axrs 20+ /7Y

dx
dy ( 2 N 1 1 ) (3x + 5)%Vx
dx \3x+5 2x 2(x+1) VX + 1

Question: 24
Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

1 3 \
Iny = 2In(x) + Eln(x‘ +1) —Eln[_t'“ +1)

CLASS24



n
{In(mn) =Inn +Inm} {ln( ) =lnm-Inn}{lne=1}

7

n
Now differentiating both sides by x, we get,
1 dy 2 1 3

=—+ - ,
yxdx X 2(x+1) 2(13+1)XZ\

dy (2+ 1 6x )
=|— — X
dx X 2(x+1) 2(x%+1) ¥
dy (2 N 1 6x ) (A +1
a \x T2+ 1) 202+ /)% (14 x7)2

Question: 25
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = é(ln(x —2)+In(2x —3) + In(3x — 4))
m
{In(mn)} =lnn +Inm} {In (E) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 1 2 3

—x—':—( + 1 )

y dx 2\x—-2 2x-3 3x 4

dy 1( P, 2 3 )

de 2\x-2 2v—-3 3v-4/)""

dy l( . Gy ) [(x=2)(2x=3)(3v = 4)
dv 2\x—2 2v—3 3x—4/) V¥ X=3)(3x

Question: 26

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (In(sin2x) + In(sin 3x) + In(sin4x))
m
{In{mn) = lnn +Inm} {ln (ﬁ) =Ilnm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 2 N 3 N 4 )
— X — =
y dx sin2x  sin3x  sin4x

dy ( 2 3 4 )
- = + + Xy
dx -

sin2x sin3x sin4x
dy 2 3 ) ) .
=\= +— + = )X51[12.1'51n3151114x
dx sin2x sin3x  sin4x

Question: 27
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

CLASS24



Iny=3Inx+Insinx —x
m
n

{In{mn} =1nn + Inm} {ln( ) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 3
—><—'=( xcosx+——1)
y dx X

sinx
dy cosx 3
oo = ( PV 1) Xy
dx sinxy  x :
dy 3 x3sinx
—'=(cotx+771)x .
dx X ex

Question: 28

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny=x+In(Inx)—2Inx

{In{mn) =Inn +Inmj {In (%l) =Inm—Inn}{lne =1}

Now differentiating both sides by x, we get,

lxd_v (1+ 1 2)
y o dx xlnxy v

dy 1 2

- = (1 + ——) Xy
dx xlnx x/
dy ( N 1 2) e*logx
- _ 5 O
dx

xlnx «x i
Question: 29
Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny=Incos ' x +In(x) - iln(l -x?)

m
{In(mn) =1lnn +Inm}{ln (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 1 N 1 N 2x )
—_— = —

y dx V1—x2 x  2(1—x%)

dy ( 1 N 1 ' 2x )

A S S VR

dr T\ yioaex 2 -

dy 1 1 x xcostx
N NS S

dx Vi—x2 v (1-x3)) J1—y2

Question: 30
Find

Solution:

CLASS24



Here, we need to take log both the sides to get that differentiation simple.

Iny=In(1+x)+In(1+x3)+In(1+ x*) +In(1 +x%)

{In(mn) =Inn +1lnm} {In (ft) =Inm—Inn}{lne =1}

n
n
Now differentiating both sides by x, we get,

1 dy 1 2x 4x3 6x°
—x—== + + + -
y dx 1+x 1+x% 1+x% 1+x®

dy 1 2x 4x3 6x°
- = + + - | Xy

+
dx 14+4x 14+x2 1+4+x% 1+4x¢

P

4y ! + 2x + e + 61 1+ )1+ x3)(1+xH)(1+x®
1+x 14+x2 1+x% 1+2x6 X (LA + ")

Question: 31

Find

Solution:

simply taking log both sides would not help more.

For that let us assume y = x* and p = 25"~

dy du dv
dv dv dx

u=x"*

Take log both sides

Inu=xlnx

Differentiate

1 du 1
_x__:x(—)+lnx

u  dx X

du

F (14 Inx) xu

du x
==X (1)
V= Zsiux

Take log both sides,
Inv =sinx.In2

Differentiate,

LD Ginx(0)+ In2

— X — =sinx n2.cosx

v dx

dv In2 _

- nN2.Cosx X v

dv sin x

S = n2.cosx x 27T L (2)

dy ) .
d—'{ = (1+Inxy})xx*—In2.cosy X 25"~

Question: 32

Find
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Solution:

simply taking log both sides would not help more.

For that let us assume y = (Inx)* and v = xinx

dy du . dv
dx ~ dx  dx
u=(lnx)*

Take log both sides
Inu = xIn(Inx)
Differentiate

1 du (1
Tx— =
u o dx '

! ) + In(lnx)

X ——
x Inx

du 1
(— + ln(lnx) X u

dx - Inx

du -

E:(i +ln(]nx)x(lnx)‘ ---------- (1)
V= I]nr

Take log both sides,
Inv=InxInx

Differentiate,

1 dv

—x—=2.Inx x —

v dx X

dv  2.Inx

— = X

dax X

dv _zlox o ylx | (2)

dx x

dy ( 1 +Inl ) i ]‘,+2.111_\' o
— = |—3F+In(lnx ) x (Inx)’ X X
dx Inx ( j

Question: 33
Find

Solution:

simply taking log both sides would not help more.

For that let us assume 1 = ¥5"* and p = sin x<°5¥

dy du L dv
dv  dx  dx
u = (x)mx

Take log both sides

Inu = sin x In(x)

Differentiate

1 du 1

— X — =sinx (—) + In(x) x cos x
u  dx X

CLASS24



% = (¥+ In(x) x cos 1) X u CLAssz4

du (sinx

- +In(x) x cos .1') X (x517% 4 (sinx)e5*) ... 1)

x
v = (sinx)cos*

Take log both sides,
Inv = cos xIn(sinx)

Differentiate,

1 dv 1

— X — =cosx(—— X CoSX
v dx (smx )
dv  cos®x

—_—= X
dx sinx

.
dv cos-x

=—=x (sinx)% ...... (2)
dx sinx
dy  cos’x . . sin x . _ _
- = X (sinx)® + | —— +In(x) % cosx | x (2% + (sinx)Y)
dx  sinx \

Question: 34
Find
Solution:

simply taking log both sides would not help more.
For that let us assume 1 = (x.cosv)" and 3, = (x sin a,)lT

dy du N dv
dy  dx = dx

u=(x.cosx)*
Take log both sides
Inu = x (In(x} +Incosx)

Differentiate

1 du 7(1 sinx

X\ cos_\') + (In(x)+Incos x)
dui(_(l sinx)+ In(x) + 1 ) )
ax - Y " cost (In(x ncosx) | xu

du_ (x (l — ﬂ) + (In(x) +Incosx) ) X ((x.cosx)*) cvennen. (1)

dx kS COosSXY
1
v = (x.sinx)x
Take log hoth sides,
1 -
Inv = e X (Inx + Insinx)

Differentiate,

»—_— =
vody X

dv 171 cosx 1
= _(—_+ - )—7X(ln.1+lnsinx) X v
dx x\x  sinx x2

1 dv 1¢1 cosxy 1 :
_ ( : )——qx([nx+]nsm.1)
x  sinx/ x?Z




dx x \x  sinx

dx x\x sinx

+ (J;' (l - Sin X) + (In(x) +Incosx) ) X ((x.cosx)*)

X Cosx
Question: 35
Find
Solution:

simply taking log both sides would not help more.

For that let us assume i = (sinx)¥ and v = sin™* yx

dy du dv
dx —ax ' dx
u = (sinx)*

Take log both sides
Inu=x.Insinx

Differentiate

1 du cosX i

fxf:‘(‘ )+Insm.t

u - dx sin x

du COSX )

— = (1( - )+Insun)xu

dx sinx

d : . . .

== (.1' (c.‘m) + In sin _\') X ((SInX)Y) cooviiins (1)
dx sinx

for v we do not have to take log just simply differentiate it,

dv 1 1
o ;—1_(5):"2& ........ (2)
v
dy 1 1 cosx
— = X +(1(_—)+11|5111,\)x((sinl)")
X sin x

Question: 36
Find
Solution:

simply taking log both sides would not help more.

-

: 241

For that let us assume 4 = (x)*°%" and v = r_,+1

o
dy du dv
— =+ —
dx dxy dx

u= (_\.)I.msx
Take log hoth sides

Inu=x.cosx.lnx

dv (} (1 + %) _ xi“ x (Inx +1In sin.\')) x (x. sinx)% ...... (2)

dy 171 cosx 1 1
—=|- (— + ) =z X (Inx +Insinx) | x (x.sinx)>

CLASS24

Here there are three terms to differentiate for this; we can take two term as one and then apply

product rule, I am taking x.In x as a single term

Differentiate



1 du 1
— X —— =C(0SX (x (;) +1In .‘() + x.Inx(—sinx)

u dx
u
i (cosx(1+Inx)—x.Inx.sinx)x u
% = (cosx(1+Inx)— x.Inx.sinx) X (x.cosx.Inx) weenn. (1)

for v we do not have to take log just simply differentiate it,

dv (x" - 1(2x)— (" + 1)(2x)

d\' - (X.z o 1)2
dy _ 2202

ar - GEo1)E e (2)

a 2x(—2
— = (cosx(1+Inx)— x.Inx.sinx) x (x.cosx.lnx) +¥
N (x2—1)2

Question: 37
Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = x+3.Insinx +4Incosx

{In(mn) = Inn +Inmj {In (%) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy (3.cosx 4sinx
( +1)

— X - —
y dx sin x cosx
dy 3.cosx  4siny
= [— + 1) %y
dx sinx CosX

dy (B.rzosx 4sinx
dx

Question: 38

- - 1) x e sin’ v.cos?x
sinx COSX

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny=x.1n2+ 3x +Insin4x

m
{In{mn) =Inn +Inm} {In (;) =Inm-Inn}{lne=1}

Now differentiating both sides by x, we get,

1 dy cos4x
—X——=In2+3+— X 4
y dx sin 4x
v (l 2434 c0s4x 4)
=lln - X4 Xy
dx sin4x -

s4x

dv co
— = (Inz +3+

3x of - X
dx S ax X 4) X e**.sin4x. 2

Question: 39

Find
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Solution:

CLASS24

Here we need to take log both the sides to get that differentiation simple.

Iny=x.Inx+2x+5

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne =1}

Now differentiating both sides by x, we get,

1 dy

—X—=1+4+Inx+2
y dx

dy
H =(Inx+3)xy

dy
—— = (lnx +3) x x* g?**3
R (Inx +3) xx¥.e

Question: 40
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny =5In(2x +5) + 7.In(3x — 5) + 3.In(5x — 1)

m
{In{mn) =1nn +Inmj} {In (E) = Inm-Inn}{lne = 1}
Now differentiating both sides by x, we get,

1 dy 5x2 7x3 3x5
s

X = } +
y dx 2x+5 3v-5 bx-1

dy ( 10w 15 )

L + % Y

dx \2x+5 3x-5 oy—1/""

dy ( 10 oL ) 20 +5)7 (30— 5)7(5x = 1)3
- = % (21 +5)3(3v = 5)7(51< 1)
dx 2x+5 3x—5 5x— 1, L2275 4 >

Question: 41

Find

Solution:

.So the equation given is implicit, we will just take log both sides
y.In(cosx) = x. In(cosy)

d Il
Now differentiate it with respect to x and consider E‘ =y

—sinx \ —siny |
¥y +Incosx. y' =x xy'|+Incosy
Cos X cosy

Taking y' one side, we get
y'(lncosx +x.tanx) =Incosy + y.tanx

Incosy + y.tanx

r

" Incosx + x.tanx
Question: 42
Find

Solution:



.50 the equation given is implicit, we will just take log both sides
y.In(tanx) = x.In{tany)

Now differentiate it with respect to x and consider !

dyv
=y
ix -

sec®x , sec’y |
y +Intanx.y' =x Xy |+ Intany
“\tanx ‘ tany - -

Taking ¥’ one side, we get

X ¥

) =Intany + ——
< sinx.cosx

¥ (ln tanx + ——
siny.cosy

sin 2x.Intany + 2y

~ sin Zy.Intanx + 2x
Question: 43

Find

Solution:

we can write this equation as,

y = erin(lnx) 4 elnx.ln:r

Differentiate

y = (lnx)“'(x (-i X 1) + In(in \')) ¢ ylox (2‘111 ‘)

Inx X

1 2Inx
y' = (Inx)* (m + In(In _x')) 4e i ( )

Question: 44
If =
Solution:

differentiate the given y to get the result,

1 -x )
v1—2a2 (7) —sin~'x (7)
dy _ Vv1—x? Wl = wE
& (VI—x2)
x.sin"lx
ay 1 Vv1—2xZ
dx 1—x2
d']..

ix (1—x%)=1+xy

Question: 45
If <
Solution:

differentiate the given y to get the result,

dy
dy 1 +E
dx  2/x+y
dy
let,—=1y'

CLASS24



’ 14y

Y = 5y, (taking y’ one side} CLASSZ4
y’(z [x +y— 1) =1

dy 1
dx 2y —1

Question: 46

If <

Solution:

taking log both sides,

alnx + blny = (a+ b).In(x + y)
differentiating both sides,

a b at+b
—+-xy' = x(1+y'
Y =y (1+y)

Take ¥’ one side,

,(b ﬂ+b) a+b a
Jf — _— J—

vy x+y/ x+y x
,  ax+bx— (ax+ay) y.(x+v)
y = x
’ x.(x+vy) bx + by — (ay + by)

, bxfa_vx v
Jf =

X bx —ay

Question: 47
If <
Solution:

differentiate both sides,
- 't- ]
1+ Inx)+y* (; xy' + ln_t') =0

Taking y’ one side,

, (x*’(l+]nx) ) v
y=({————-Iny X

¥

(1+Inx)—y S Iny
_'V =

-~

x.y¥-1
Question: 48

If <

Solution:

differentiate both sides,

tanx

A
_ sec’ x
y' =e"*(cosx) + (tanx)* (A‘ ( ) +Intan .\')

¥ = e5"¥(cosx) + (tan x)*(2x.cosecZx +Intanx)

Question: 49



If =
Solution:

differentiate both sides,

1 X
yo b (i)
. Y +vV1+x2 v1+x2

1 Vvi+x?+x

Vo= X
) x+V1+x2 V1+x2

1
Y =T
Question: 50
If <
Solution:

differentiate both sides,

y' = mx cos (\m) X ﬁ
o (cot(V1+x2).x)

. V1+x2

Question: 51

If <

Solution:

differentiate both sides,

1+cosx (1+ cosx)(siny)—(1— cosx)(—sinv)

1—cosx (1 +cosy)?
R 14 cosx (sinx + sinx.cosx)+ (sinx — sinx.cosx)
Vv = x - o
- 1—cosx (1+cosx)?
. 1+ cosx 2sinx
V= x =
y 1—cosx (1+cosx)?
X X
4 siny.cos5
J?’ =
(1 +cosx)2
oS~
X fad
vy = 4cos= X 21-
4cos*s
1
L
y X
coss
y = sec?s
- 2

Question: 52

If
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Solution:

differentiate both sides,

y' = ;.x secz(i+£) ><l
; tall(§+%) 4 27 2
. 1

- 2X5111(%+%).C05(%+%)

. 1

- sin(;—ht')
¥ = secx

Question: 53
If =
Solution:

differentiate both sides,

, 1 1+sin2x (1 +sin2y)(—2cos2x)— (1—sin2y)(2cos2x)
V==X x .
) 2 1 —sin2x (1 +sin2x)*
1 1 2c0s2x(—1 —sin2x — 1 + sin2x)
‘)’" = — x x —
2 1 —sin® 2x 1+ sin2x
! —4
V= - —
Y T2 T+ sin2x
v
(cosx + sinx)?
-1
y' = e
- (cosx + smx)‘
V2 o2

%+sec2(g+1)=0

Question: 54
If <
Solution:

differentiate both sides,

1—e2x

1+ cos?x

1—e2x

1+ cos?x

1—e2x

(1—e**)(—2cosx.sinx) — (1+ cos®x)(—2e%)
X

(]_ — e".-.x)z

(e** — 1)(sin2x) + 2e**(cos2x) 1

cos2x (1 —e2x)2

x
B
x
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. (e —1)tan2x +2e**
y = 2.(1—e?¥) CLAssz4

2x

22
r": —_
) (1—e?*) (1 +cos?x}

sinx.cosx

Question: 55

If

Solution:

simply taking log both sides would not help more.

For that let us assume u = (x)“*** and v = (sinx)™"~¥

dy du dv
dx  dx * dx
u= (X)COSJI.'

Take log hoth sides

Inu =cosx.lnx

Differentiate

1 du (1)+1 inx)
—X—=cosx|— nx(—sinx

u dx X (

du (cos.\' | ) )

- = —Inx.siny ) xu

dx g

d_u _ [cosx _ - of - -COSX

i ( Inx. sin .\) x (x ) (1)

v = (sinx)™"
Take log both sides,
Inv =tanx x (Insinx)

Differentiate,

1 dr cosx .
—X—=tanx ( - )+ Insinx(sec x)

v odx sinx

dv CosXY ) .

—-— = (tau x( - )+ Insin x(sec x)) X U

dx sinx

dv ) . -

d—: = (1 +Insinx(sec?x)) x (sinx)22¥ ... (2)

¥

dy i -
d-x' = (1 +Insinx(sec” x)) X (sinx)™™* + (

cosx

_('BS)')

—Inx.sin .1') x (x

Question: 56

If <

Solution:

simply taking log both sides would not help more.

For that let us assume i = (sinx)*** and v = (cas_r)Si““'

dy du dv

A dx dx

u = (sinx )



Take log both sides

Inu =cosx.lnsinx

Differentiate

1 du (ms.\f)_H (sin ) (— sin 1)
— X — = COSX|— n(sinx)(—sinx
u  dx nx

du (cos x

— = —lInsinx.sinx |xu
dx

sinx
du cosZx . . . R
= ( — —1n sm);.smx) X (Sinx %) L 1
dx sin x

v = (cosx)®in~
Take log both sides,
Inv =sinx x (Incosx)

Differentiate,

1 dv ) (f sinx
— X —— =sinx
dx

- )+111cos,1(ms,\)

dv ) —sinx
— =|sinx + Incosx(cosy) | x v
dx COSX

dv . —sinx P
e (Sll‘l.l ( ) + Incosa(cos )) X (cosx )3 L.
-

COsX

dy . —sin W
— =|sinx ) + Incosx(cost )) X (cosx )¥"*
dx cos

cOs~x _ | . _
+ . —Insinx.siny | x (sinx°s%)
sinx

Question: 57
If
Solution:

simply taking log both sides would not help more.

For that let us assume u = (tan v)°** and v — (cotx)™="*

dy du dv
—_ =4 —
dx dx dx
u = (tanx)<°™

Take log both sides

Inu = cotx.Intan x

Differentiate

1 du . sec?x It .

— X —— =cotx n(tan x)(—cosec®x

u  dx tan x ( X )

du . sec?x n(t .

— = | cotx —In(tanx)(cosec®x) | x u

dx tan x ( X )

d 2 -

d—: = (cosec®x(1 —In(tanx))) x (tanx)®™ ......... 1)

v = ((_Dtl.)tanx

Take log both sides,
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Inv=tanx x (Incotx) CLAssz4

Differentiate,

1 dv —cosectx R

— X —=tanx| —— |+ Incotx(sec”x)
v dx cotx

dv .

— = (sec®x(Incotx — 1)) x v

dx

dv 2 . Atanx

e (secx(Incotx — 1)) x (cot x }*="* ... (2)

r

z—i = (sec*x(Incotx — 1)) x (cotx)tn*
+ (cosec®x(1 — In(tanx))) x (tan x)°°
Question: 58
If <
Solution:

simply taking log both sides would not help more.

For that let us assume u = (x)“** and v = (cosx )"

dy B du N dv
dx dx = dx
u = (x)cey

Take log both sides

Inu =cosx.lnx

Differentiate

1 _du (I) s () it

” X el COS X . n(xj(—sinx

du ( (1) +Infx o )

ac = \cosx(~ n(x)(—sinx)|xu

% = (cosx G) +In(x)(—sin .1')) Ga (g SRS (1)

v = (cosx)*
Take log both sides,
Inv=1x x (Incosx)

Differentiate,

1 dv —sinx
= 1’( )+lnc051.1

SN =
v dx coSXx

dv —sinx

—:(x( )+lncosr.l)><u

dx COS X

d — ey -

L (x( s’m) + Incosx. 1) x (cosx)* ... (2)
dx cosx

dy —sinx

—:(x( )+lncosr.1) x (cosx)*

dx cos X

+ (cns x (%) + In(x)(—sin x)) X (x)€O5*

Question: 59
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Solution:

simply taking log both sides would not help more.

For that let us assume 1 = (,\')l"x and v = (Inx)*

dy du N dv
dy  dx  dx
U= (‘\.)hu

Take log both sides

Inu =Inx.Inx

Differentiate

1 du - (1)
T —=72Inx(=
u  dax X

du 1 nx

= (2 Inx (;)) x () L (1)
v = (Inx)*

Take log both sides,

Inv=xx(lnx)

Differentiate,

1 dr 1

_x_:h’(—)+l:n

v dx §%

dv_ (1+1nx)

de Inx) X v

% =(1+Inx) x (nx)* ....(2)

dy !

d_)t' = +Inx)x(nx}*+ (2 In x (T)) x (x)nv

Question: 60

If =

Solution:

equality is not given but we may assume that it is equal to 0.
We can also write this equation as

y— e(¥*=3)Inx | px*In(x—3) _

Now differentiating it,

-
-2

X 3 X
y = 1"‘2‘3( N +In .t.?,x') +(x— 3)“2.(1

3 + In(x—3).2x): 0

, . (x> -3 . f x*
y = x* _3( +1n 1‘.2\') —(x—3) .(7+ In(x — 3). 21)
- X r—3

Question: 61

If <



Solution:

CLASS24

take log both the side,

3+x
Inf(x)=(2+ 3x).In (1 " x)

Now differentiate it,

1 o 1+xyv{1+x—(3+x) I+ x
f[))xf("):(2+3't)(3+x)( (1+2x)2 )+][](1+1)'3

vy (2+3x)(-2) 3+x _
f“)_(w+1)u+1)+3“{1+1))xf“)

To get £'(0) we need to find f(0),

Putting x=0in f

-

fl@)=9

Now put x=0 in f’(x),

fro)= ((zxéz)) 13 ]nB) % 9

£1(0) = ‘3(31113 . ;‘)
Question: 62

If <

Solution:

we can write this equation as,
y= e* Inlsinx) 4 gip—1 V‘T

Differentiate it,

X X COSX 1 1

V= (sinx)”(‘i +111(sin,t’)) o

- sinx 5 24X
1— \.’Il

y' = (sinx)*(x.cotx + Insinx) + ‘-———1—'

- AT o 2r1—x

Question: 63

If <

Solution:

simply differentiate both sides,

27+ y)R2x+2y.y)=x.y" +y

Take ¥’ one side

A H4Cy Yy xSy =0y +y
Yty + 4y -x) =y -4 - 4yix

y—4x®—4yx
S AxZy+4y3—x

r

y



Question: 64

Solution:
we can write this as,

2x* -3
2+ x+2

cotxlny

y=e
Differentiate ,

_/cotx .
y = xeow (T + Inx(—cosecx ) )

(CHr+2)@)—(2xF=3)(2x+ 1)
+ -
(x24+x+2)¢

r_ ,.coty cotx ra I 24‘(2 + 14x + 3
y =x —~ + Inx(—cosec®x) |+

Question: 65

Find, when:
-

Solution:

Differentiate it,

y =
. — Y —a 2a

y = aF — % N

- x24af 2(v+a) (x—a)
B a 4 a

vV = —7= 5 =

- (x2+a?) x2—qat
, ax’+a —ax®+a’

y = gt
, 2a?

y = —-

/ Xi— g4

Question: 66

If <

Solution:

taking log both sides,

milnx + nlny = (m+ n).In(x + y)
differentiating both sides,

m n , m +n (l ,)
—+ =Xy = X + v
X y - x+y -

Take y' one side,

y X+ J"'

,(n m+n) m+n m
Y Tx+y x

v = mx + nx — (mx + my) y.(x+y)

X
x.(x +y) nx +ny — (my + ny)

(x2+x+2)2

(x+a)—(xv—a)
(x + a)*
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nx —my v

X
X nx —my

Exercise: 10G

Question: 1
If

T dy yicotx
O prove: =
b dx 1-ylog sinx

Formula used : loga = logh™
loga =mlogh

d(logy) 1 dy

dx  ydx
d{sin x}
———=Cc0s5 X

dx

. : di{uv dv du
Ifu and v are functions of x,then d—lz u—+v—
X X X

The CHAIN RULE states that the derivative of f(g(x)) is {'(g(x)).g'(x)

¥ = (sinx)¥

taking log on both sides

logy = log (sinx)”

log y = vy log (sinx)

Differentiating both sides with respect to x

d{logy) _ d[ylogl(sinx)]

dx dx
1dy dy dlog(sin x}
-— = =log(si +y— .
ydx dx g( mn XJ ¥ dx
1dy dy R 1 disin x}
o= —logEinx) +y — X
ydx dx E,( ] ¥ sinx dx
1dy dy cosx
-— = —Zlog(sinx) +
yds  dx g6inx) +y sinx
dy
1 inx1Y =
(; _log smx)dx Yeotx
1-ylogsinx dy
v ae = yeotx
.
dy y-cotx
dx 1 - ylogsinx
2
dy y-cotx
dx 1 —ylogsinx
Question: 2
Solution:
{COSX).nrn... 0O

Given :y _ (COSX)(COSKJ[CO“’
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d —y3tanx
To prove: L Ty mux
dx 1-ylog cosx

Formula used : loga = logb™

loga =mlogh

d(logy) 1dy
dx  ydx

d{cosx) = - sinx
dx

d{uv) dv du
= 1 +
< dx dx

Ifu and v are functions of x,then

The CHAIN RULE states that the derivative of f(g(x)) is £'(g(x)).g'(x)
Given that y = (cosx)¥

taking log on both sides

logy = log (cosx)¥

log vy = v log (cosx)

Differentiating both sides with respect to x

ddogy] _ d[ylog(cosx)]

dx dx
iﬁ = _IDE(COS\] +y M
i% = :—_ilog(cos X) + y— d{c::-:\‘
n_lrg = yng(cc:s:..] vy Sm:

(i IOgcosx ax - Ytany
dy -y?tanx

dx 1 —ylog cosx

dy —yitan x

dx 1 —ylogcosx
Question: 3

If =

Solution:

Given ly = Jx.i_ Jx + X+ oo

T dy
oprove:, = 7

Formula used : loga = logb™
loga =mlogh
d(log y) 1 dy

S odx y dx

dx
dx

CLASS24



. d{uv dv du
Ifu and v are functions of x,then dv) _ &Yy v 8
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

Y= Jx+ VX + VX ¥ 0
y=Jxty

squaring on both sides
yi=x+y

Differentiating with respect to x

d d
2y -1 24
dx dx
dy
2y-1)==1
@y -1)-
dy _ 1
dx  2y-1
ay _
dx  2y-1
Question: 4
Solution:
Given : y Jcosx + Jcosx + Jcosx ...
T dy  sinx
oprove: - = -1

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy

dx y dx
d{cosx) .
———— =-sinx
dx
. d{uv} dv du
Ifu and v are functions of x,then =u— + vV—
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)
y = JosxFy

squaring on both sides

yi=cosx+y

Differentiating with respect to x

d . d
Zy—y = —siny + =~
dx dx

dy
Gy -13%= —sinx

dy —sinx sinx
A 2u-1 T 1-2u
dy sinx

dx 1-2y
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Question: 5
If <

Solution:

Given :y _ Jlau.‘H- Jtanx + Jtanx + ...

dy sec®x
Toprove: —— = ——
dx 2y—-1

Formula used : loga = logb™
loga = mlogh

d(logy) 1ldy

dx y dx
ditanx) -
——— =5eC X
dx
. 5 d{uwv dwv du
Ifuand v are functions of x,then vl _ S i
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is {'(g(x)).g'(x)

V= \;‘tanx +y

squaring on both sides
yi=tanx +y
Differentiating with respect to x

dy & dy
2y — = C +
ydx seC Xx -

dy _ .
2y - 1):1:; T sec x

A Tw—1 Fu—-1
dy sec: X
dx  2y-l

dy sec’ x

dx  2y-1

Question: 6
If <

Solution:

Given:y — llogx + Jlogx + flogx + o0

Toshow: (2y — 1)_:—i = é

Formula used : loga = logh™
loga =mlogh

d(logy) 1dy
dx  ydx



d(uv) dv du
=u_—+ V-
dx dx dx

Ifu and v are functions of x,then
The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)
v=Jlogx+y

squaring on both sides

y*=logx+y

Differentiating with respect to x

dy 1 dy

2y —=—+ —
yd.\: X dx
¥ _a
(2y-1¥ =1
«

1

d z
y-1)3E=%

Question: 7
If <

Solution:

b. SRR o0
Given:y = F=

dy y*(logy)
Toshow dx  x[1-yllogxiilogyl]

Formula used:loga = logh™
loga = mlogh

d(logy) 1 dy
dx  ydx

. o f{uv) dv du
Ifu and v are functions of x,then —/—— = u— + Ve
ax ax X

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)
y=a*
taking log on both sides

logy = loga®

logy =x¥.loga

taking log on both sides

log(log ¥) = logf¥.loga)

log(logy) = y.logx + log(loga)
Differentiating both sides with respect to x

d(log[logy]) _ diy.logx)

dx dx
1 dlogy dy dlogx
=logx—= +y——
logy dx g dx Y dx
1 ld_y 1 _dy
logy ydx 0g.1:+y x
1 d
(-t o) =
logy vy d

+ 0 (as differentiation of log(oga) [constant] is zero )
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l—ytlogx)(IOEy)) dy ¥
y{logy)

{

dx ~ x

dy _ y*(logy)

dx x[1-ytlogx){logy)]

dy _ y*(logy)

dx  x[1—y(logx)(logy}]

Question: 8

If
Solution:
1
V=X+— )
Given : X+2
X4+ =
X S
d
To show : SR A
dx (2y-x)

Formula used : loga = logh™
loga =mlogh
d(logy) 1 dy

dx  ydx

: diuv) dv d
Ifu and v are functions of x,then :‘ = ud‘ T vd—“
X X X

The CHAIN RULE states that the derivative of f(g(x)) is ' (g(x)).g'(x)

—:=c+—E
Y= ¥
yvi=xy+1

Differentiating with respect to x

dy®) _ d(xy A . 5

;L" = %‘j + 0 (asdifferentiation of constant is zero )
X X
dy dy

2y = %~ +

yd_t dx ¥

2y —x) =¥

dy __ ¥

dx (2y—x)

dy  _ ¥

dx  (2y-X)

Exercise : 10H

Question: 1
Differentiate

Solution:

. 1
Given:Letu=xfand v=—
VX

To differentiate : x® with respect to (] / \K)

dx

Formula used :d (x") _ n. n-1
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The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

CLASS24

1
Letu=x%and v =—
VX

Differentiating u with respect to x

Differentiating v with respect to x

dv -1 2

dx—'—}\ z

ra

.5
du _ ex /71 _z
dv X z

d

o=-12 542
dv X" =z
du 13
—=-12-7
dv Xz

; al
Ans. _1o¢13 2

Question: 2

Differentia

Solution:

Given : Letu = log x and v = cot x

To differentiate : log xwith respect to cot x

dicotx)

Formula used : — —cosec”x

X

d(logx) 1
dx  x
The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).-g'(x)

Letu=logxand v =_cotx

Differentiating u with respect to x

du 1

dx X
Differentiating v with respect to x

dv

.
— = — (C05eCc X
dx
E
d_u = dx
dv d_‘_’
dx
du L
= X
dv —cosec?x
du _ 71
dv  xcosecix

Question: 3
Differentia

Solution:



Given : Let u = e™1¥

and v=cos x CLAssz4

To differentiate : e¥"¥ with respect to cos x

die¥)
S = ¥

dx

Formula used :

dicosx) _ - sinx

.

The CHAIN RULE states that the derivative of f{g(x)) is ' (g(x)).g'(x)

Let u = e"* and v = cos x

Differentiating u with respect to x

du  df eSiNX .
U _dlem ) _ rpgxsesins
dx dx

Differentiating v with respect to x

L _sinx
dx :

du
du _ g
dv E’

dx

du __ cosx. eSInX
dv - —sinx
du _ .
dv  —e"" Yoty

Ans. _gSinX ooy
Question: 4
Differentia
Solution:

J .l

1 I[ -
‘\‘1—7\“1

Given : Let u = 3~ and v = cofq" X"

5

To differentiate : tap—? ’% with respect to COSil el

Formula used :

d(x") —n
dc  x™!

The CHAIN RULE states that the derivative of f(g(x)) is ’(g(x)).g’(x)

d(tan'x) 1
dx 1+ x2
d (cos™*x) -1

-1 1-x -
Letu= ta~" and v = cos7! 7,

3

1+x~
Differentiating u with respect to x



1 ]
1-x2 d %2

14 - 14X
14x2 dx

du _ 14%* 1 (1—3.':)1 —2xf14x?) - 2x(1-x7)
dx 14412 2 143 T (1+x7)2
du _ 1+5% l(l—:«.'z)_Tl —zx—2x-oxaan® 1487 1 1—:-:1) = —4x
dx 2 T2hiex® T (1+x2)2 Tz Tzhiex® T et
L e I §E . S —* =
dx (l+x=) T4ty N 1wz (A1 VA=) V1ex®
ﬂ _ -X
dx TNT-x
Differentiating v with respect to x
dv _ 1 d(x?) _  —2x
dx VI3 gy T V1®
Eﬁ —2x
de  Vi-a®
du _ E
T d
dv ‘%d_v
dx
du _ _1
dv  — 2
Vi-x4
—2XN
du 1'1—.1'4
dv 2
1
AeAs
-
Question: &
Diff. R
Solution:
: : = T | € = .} \
1 X o =il =X
tan - sin | — |-
1-x* P
- . . =y -
Todifferentiate: with respectto sl Il - J
_y 2x 1+x~
tan~!
1-x=
d (x") _ oyt
d (tan* x) £
dx 1+ x2
d (sin~!x) 1

dx v1— x7
The CHAIN RULE states that the derivative of f(g(x)) is f’(g(x)).g'(x)

d(%] vdu-udv

dx v?

Ny

Letu = tzm_l[
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Differentiating u with respect to x

du  d(tan”} :x"] ix d( :.‘c“} 1 2(1_-\")*'7"(2“

— = 1x* = 2 2. L= = ax? 272
14+(——)2 {1-x%)

dx dx 1-x2 dx 1 +x4—ox2

du (1-x7)? 2257447 2+2x7 2(1+%7) 2

de ~ 1axtooxt4ax® 0 (1-x%F)2

du 2

dx (1+57)

T laxr a2 (1x3)2 T (14x3)T 7 (14x7)

Differentiating v with respect to x
dv a—= 1457 2(14x®)-2x(2x)
—= [, == a LR T o ————— —
dx J -(Hx:} dx J1+xt 2% —ax? (1+x%)*
dv _ 1#x® 242xf-ax® 0 14xt 0 2-2xF qax® 2(1-X7) 2
dx  J1+xd—zx® (14x2)7 JO-xT(1+x7)T 152 (1+x3) 14x2
dv 2
de 147
du _ du

T ds
dv X dv

dx
d—u = N =1
dv d
{(1+x7)
d {14+x7)
cu =1
dv
Ans. 1
Question: 6
Differentia
Solution:
Given: Letu = ta11_1| and v =
| L o _ 3
\VI=X cos H2x* -1
To differentiate : with respect to
-1 -1 2
tan Nper cos H(2x= — 1)
Formula used : n.
d(x" b
l\. ]: x1
d (tan~1x) P
dx 14 x2

d (cos™1x) -1

dx Vi-x

The CHAIN RULE states that the derivative of f(g(x)) is {"(g(x)).g'(x)

d(%) _ vdu-udw

dx Ve

1

_ x ”
Let u =tan" —=andv=cos '(2x" — 1)

-4

Vv

Differentiating u with respe
o Y 1
dl _ dtan — _2]= —
dx — v 1+( )=-
¥ dx Vi-x2

ct to x

CLASS24



dx  V1-x*

Differentiating v with respect to x

dv _d [cos Y 2x? —-1]] _

-1

dx dx Y 1=(22® =1)%
dv —4x —4x -2
dx  VaxT-ax® N

dv

Ans. —

Question: 7
Differentia

Solution:

Given:Letu=sin’x and v =cos’ 1

To differentiate : sin® x with respect to cos®x

Formula used:

d(sin x}

——— =CO0S X
dx

dicosx .

deosx) _ _ inx
dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

d(x™)

= Nn.X

-o—1

Let u =sin®*x and v = cos®x

Differentiating u with respect to x

du
— = 3sin- x=
dx

d
dx

Differentiating v with respect to x

dv
— = 3cos% x=
dx

dv

di(cosx - .
Sleoss) —3C08“X SInx

> d(sinx) ..
——— =3sin“xcosx
. 4

un - >
— =3sin“xcosx

—= —3cos”x sinx

dx

du
d_u dx

dv

dv
dx

T 1At orea T
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du _ 3sin®axcosx _  sinx

— = —fan x
dv —3cosTxsiny —COsX
du _
dv
Ans: —Tan X

Questiom: 8

DiE .
Solution:
LY 3
. 1-x~ 3x—-x-
Given+Lebu=Cc0s 1 — | andw—=tan ! 5
l+x”  1-3x"
, . , .
) 1] 1=x~ - 3x— x°
To differentiate : COS — | with respect to tan =
L1+ x" | 1-3x~
.-
Formula used ; 2:2n6-tan’0 _ tan 39
1- 3tan®B

dix") M,y

= X
dx
d (tan™'x) 1
dx 1+ x2
d (cos™*x) -1

dx J1— x2

The CHAIN RULE states that the derivative of f(g(x)) is '(g(x)).g'(x)

4(5) _ ydu—udv
dx vi
/ 2 i 3
1 —X _1] AX—X |
Let u = cos — |and v = tan [
L 1+x7 1-3x" )
Differentiating u with respect to x
du _ d cos? l‘xi [ — d(-i—_xi]_ —(1+ x7) —2x(1+%7)-2x(1
= c 2= - = $x = = SR 2.2
dx _—dkx_u’ J1- ! 2 -J'd‘: Ja+x2P--x2)2 (14 x2)2
du _ —(1+x7) —2x—257—2x42x% _ (14 x7) — 42
dx 14 xta2x? o 1-xt 42 . (1+x%)2 Vax® T (+xY)3T 147
du _ +2
dx 1+ x%
3
1 3x-x
Ferv= tan 3
| 1-3x"°
Letx=tanf
3 4 3tanB-tan®8 — —
tan! X =tant T 2" T —tan~! (tan363=36-=3tan ' x
1—3%x2 1- 3tan-8
_1 3x¥? 1.
tan™* ———=-3fan" " x
1-3x2

Differentiating v with respecttox,

dv _d(@tan”'x)_ 3
dx dx 14+ %2
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dv 3

w= e CLASS24

E
d_u — dx
dv E’
dx
d s 2
u z _ 2
dv 2 a3
1+x2
du _ 2
dv 3
-
Ans. —
3

Question: 9
Differentia

Solution:

Ll 1ext ~1 . -102x )
Given : Let u = tan l‘ —— | and v=sm , P j
X | Vlext
. ) 1| V1=-x7 -1 . L= 2x
To differentiate : tan ——— | with respect to 511 5
X | V=X

|

L d (™) n—1
Formulaused : 2" ' _ nx

dx
d (tan"'x) 1
dx 1+ x2
d (sin"*x) 1

dx B J1— x2
The CHAIN RULE states that the derivative of f(g(x)) is ['(g(x))-g8'(x)

lex® -1 1/ 2x )

Vvil+X . \
1 and v= sin |

A

X Vl-xT )

Let u = tan~

Putx=cotBorB=cot xinu

_1yi1+ cot?8-1 _jcosecB-1

J14x7-1
ST = = tan
tan . tan 5 —oth
1 1—-5in® 1-sin@
_jcosecB-1 P N = 175
tan ' ———— = tan~1 5l _ = =1 =m8_ = tan &g
co cotB cot® -
sin®
1-51n8
tan~! 18- = tap-1 1758
- dan
sin@ cos®

-8

' 28 . 28 .8 8 26 -
We know that 1 -sin6 = cos® + sin? - - 2sin-cos- and cosf = cos®; — sin“7

. & . 0.2
1-sind = (cos; — sinZ )~

. . . _11-sin®
Substituting the above values in tan™! we get
8 . 8. 8 8.,
_q 1-sin® _ 1 (cos;—sinz)~ 1 (coss—sinz)

tan — g = @an’ 7

;] ]
ces’=—sin= (l:os:fsm;)(cur_‘+sm:)



g .8
tan~} 2700 g1 05T CLASS24
cosB ['c'usi—i+si1)g}

. g .
Dividing by cos—- on numerator and denominator,we get

t 3 {:osg—sin?) t 1 —'carg o o
4l -=tan ~ ——= = Y I =
(:os; +sin;) ) ]+tan§ tan ta“(: - 5) I - 5
_yvl+xP-1_ T 8 om cot 1y
an " ——= {7 7577 T2
Differentiating u with respect to x
2 -1
d(.t;n_‘u 1+x 1.] - d(% CO[-‘ X‘ — 1
= 2
ax dx 2(1+x7)
du 1
de  2(1+x*)
v=sin"!—
1+ x=
Put x = tan0
2x 2tang -\ﬂ :smt? .
V=sin"!—— =sin’?! — =i~} —tese =sin ! 952 =g5in~! (25in8 cos@)
1+ x° 1+ tan- 4@ sl sec2 g —
Co5-¢

-z

V=sin"?! 1: =sin ' (2sinf cos@} =sin ' (sin26) = 26 = 2tan ' x

.- 2x/ _ r
V =sin 11 =2tan~lx

Differentiating v with respect to x

dv 2

dx  14x°

du
dl dx
dv dv

dx

1
du — 2(1+x2) =_1
dv = 4
1+ x?

du _ 1
dv 4

-1 '\J‘]*X- _ 3
tan | —— cos ' (2xV1-x7)

Teo-differentiate— '\.ff]—tl withrespeetto ¢! .’.X*'Hl—xl)

tﬁll"] —



d (tan 'x) 1

iy 1 CLASS24

d(cos'x) -1

& Vi-x

The CHAIN RULE states that the derivative of f(g(x)) is '(g(x)).g'(x)

ctap-! YT = eml 2
Let u = tan ——— |and v = o7 (2xy1-Xx")
X

\

Substitute x = cos® inu

— 1 _ 1\,1 cosG_ \smS
=tan~ ( ) tan~ (7) tan— (—mse)

in6
u= tan’l(%) =tan"'(tan @) =-6

u=-fy = cos™?!

X
Differentiating u with respect to x

du -1

dx  VI-x2

Substitute x = sinB in v,

v=cos™ ! (2xy/1 — 17) =cos™! (2sin@ 1 — sin? 8)=cos™! (2siné \cos? @)

v=cos ! (2sinf Vcos28) =cos ' (2sind.cosf)-=cos ' (sin29)

w=cos~! (sin28) = cos™! (u)s[—— 28])=-— 28

1

y_**ZH 57 2sin™" x

T - —
ve=2 — 2sin 52

Differentiating v with respect to x

dv_ -2

dx vi1-x=

du

ﬂ — dx
dv E
dx

[ SR

Exercise : 101
Question: 1
Find
Solution:

dy dv dax
Theorem: ¥y and x are given in a different variable that is t. We can find ;‘ by finding ;!% and o and

then dividing them to get the required thing.

dy _ d{2at)
dt dt




=2a. wen(1)

CLASS24

dr _ d(at?)
dat de

Dividing (1) and (2), we get

dy _ 2a

dx Zat

Question: 2
Find
Solution:

dy dv dx
vy and x are given in a different variable that is 8 . We can find E‘ by finding é and é and then

dividing them to get the required thing.

dy _ dbsinf [dsmﬂ
e~ de do

=co0s0)

dx d{acosf) deosd .
— = — = —sing}
df a8 dé

Dividing (1) and (2), we get

dy _ bcos8 cos8

= =cotf)
dv —asing “sin@

_ —bcotd

a
Question: 3
Find
Solution:

dx

- ” . .. dy . dy
Theorem: y and x are given in a different variable that is 8 . We can find E‘ by finding é and 7

and then dividing them to get the required thing.

g__'\: _ dbsin*@

de dé

. . . dsin® @ R dsing .
= bx 2sinB = cosB (using the chain rule Fa 2sinBx e 2s5inB % cosB )
=2bsinBcosB ............. (1)
dx  dacos?®8
de  de

. . . deos® @ dcosd .

=ax (2cos0)x (-sinB@ ) (using chain rule ——— = 2co0s0%x —— = 2 cos0 x (-sinB ) )

de
= -2asinBcosh.

Dividing (1) and (2), we get

dy  2bsinfcos8

dx —2asinBcosH

-b

a

Question: 4



Find

CLASS24

Solution:

dy dy dx
Theorem: y and x are given in a different variable that is 8 . We can find (‘—‘ by finding d—; and é
2

and then dividing them to get the required thing.

dy _ dasin®@

de dg

dsin®@ dsing

= 3sin20x = 2sin®0 % cos0 )

= ax 3 5in20 % cosO (using the chain rule

= 3asin?OcosO.............. 1)

dv dacos®8
do~  do

deos®8 dcosB

=a % (3cos?20) = (-sinB ) (using chain rule I 2cos0x o = 2 cosB x (-sinB ) )

= -3asinOcos20.
Dividing (1) and (2), we get
i}: _ 3 asin? Acos®
dx  —3asin@cos3d

_ —sind

casé

g dx

- . . - . - d.“ .
mﬁmﬂ—%ﬁm&k@—w&kﬁLkﬁi&%ﬂHﬂF&ﬂb*&%ﬁ—g%—eﬁ—tmd: 2 - C - i —El—ﬂ-d
dx da a0
and-then-dividing them-to get-the reguired-thing.

E _ da(8+s5in0)
de de

=ax (1+cosB8 )............ (1)

dx  da(l —cos@)
do de
=asin®......cccoeeeeee (2)
Dividing (1) and (2), we get

dy _ a(l+cob)

E asinf

_ 1+cos8
sind
2cos?(6,2)

__ Zcos6/2) _ 4 P
= ein(8/2)c0s(8/2) ( 1+cosB=2cos28/2 and sin® = 2sin[8/2)cos(0/2))

=cot(8/2)
Question: 6
Find
Solution:

. . . . . dy . . dv dx
Theorem: y and x are given in a different variable that is t. We can find d_‘ by finding d—': and a‘_: and
&y

then dividing them to get the required thing.
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=bcost............(1)

dx d(alogt)
da dt

ot 1A

(2)

Dividing (1) and (2), we get

dy bcost
dx  a/t

_ btcost

a
Question: 7
Find
Solution:

. ] dy dy dx
Theorem: iy and x are given in a different variable that is . We can find d_} by finding d—; and d—: and
=i

then dividing them to get the required thing.

dy _ d( at +sint)

dt dt
= et + cost . (1]((19 =e')
dt
dx d(logt+ cost)
dar dt
__E . . d logt _ 1
=g - sint. (2) (7:1: =)

Dividing (1) and (2), we get

dy fvr+(:ost

=71
dx ;osint

_ t{e" 4+ rast)

1-tsint

Question: 8

Find

Solution:

Theorem: iy and x are given in a different variable that is 8 . We can find % by finding j—; and j—;

and then dividing them to get the required thing.

dy - d(sinf+s51n28)

de db

=cos0 + cos20%2 ........... (1) (using chain rule ds;:w = 0528 % %)
dx  d(cos8 + cos28)

o~ d0

=-5inB -25in20 ..o v (2) (using chain rule d E:E:QB = sin28 x ddzg)

Dividing (1) and (2), we get

dy cas@4+2cos28

dy  —(sin@+2sin28}

Question: 9



Find

CLASS24

Solution:

dx

Theorem: y and x are given in a different variable that is 8 . We can find :—‘ by finding g and 5
A

and then dividing them to get the required thing.

dx _ dysin28

48~ do
__ 2cos2@ (HSI'?I chain rule d Vsin26 - 1 % dsinlﬂ)
2Vsin28 g d8 T 2Vsinz20 dg
dx cos2@
L (1)
Vsin2

dy  d(Vcos26)

do de

__ —2sin2@ (lleH chain rule d Vsin2@ _ 1 dstB)
2V ecos28 g 48 T a2Jsm28 dé
—sin2 &

= ......(2
Veos2d ( ]

Dividing (2) and (2), we get

dy sin2 B[\rr.'oslﬂ

dr cos28/Vsm28

_ vsin®28

Veos?zg
=-{+an28)3Z
Eind
Solution:

d_.\' dx

d -
Theerepy-andocare given-in-a-differentvariable that is 8 -We-ean-find d_‘ byuf—lﬂd—'rﬂggg o
X il

" lviding il VN w4

E _d ¥ (sinfi—cos8)

dé de

=e9 (cosB +sinB ) + (sinB -cos0 )e® ... (1) {by using productrule, d(du\” =u j—i + v i—:}

dx d e®(sind + coso)

de de

=¢e% (cosO -sin@ ) + e® (sin@ + cosB ) vrrvvireeen (2) {by using product rule, d::) = % +v ::}

Dividing (1) and (2), we get

dy _ 96(251716)
dx & (2c0s6)

=tanf.
Question: 11>
Eiad
Solution:
. . - . . . dx

0 T3 -] i -
Theerem-iand-xare-given-in-a-different-variable-thatis-8-—\We-can-find dy by finding ay 28
and then dividing them to get the required thing. dx do



dy _ d a(sin8-8cos8)

2o z CLASS24

=a(cos0 - (-8 sinB + cosB6 }) {by using product rule, % =u ? + v ;ﬂ while different.cc..p vovon P
X X X

=a(0sinB )............ (1)

dx d a(cos@ + 8sin8)
de de

d{uv) _

=a(-sinB +8 cosb +sinB ) {by using product rule, u ;ﬂ + 1'? while differentiating 6cos6 }
X AT

=ax BcosO ... (2)
Dividing (1) and (2), we get

dy _ ax8sinf
dx  ax@cosd

=tanb ANS

Question: 12
A dy dx . . .
by finding E and " and then dividing them to get the required thing.

aat?
dy

dt

= (147
dt

1+t2)6at—3at?(2t) . .. (1l
= ()o—,( {by using divide rule, {¥/*) _ '35
(1+t2)3 i

sat+6at?—6at?
(1+£2)?

1+t?)3a—3at(2 i a/r) =
- “)"7:"(” {by using divide rule, 70"} _ gy ~ “gry
(1+t%)? dx v?

3a+3at®—sat”

(1+t2)2

2a-3at?

N 23

(Qaf)z

Dividing (1) and (2), we get

dy _ satf(1+¢7 )y

dr ai1—t2 V(14242

2t

T (1-7)

Question: 13

dy dx
by finding d—: and d—: and then dividing them to get the required thing.

or
dy = d[u—r::
dt dr
2 du du
1+42)2-2¢(2t) . . ; e —u—
= Hif {by using divide rule, 2/*) _ “ax ~¥zxy}
(1+£7)2 . =

_ 242t Al

(1+t2)2



T e (1)
1—1t°
dx 45
dat dé
2\ —2 )= 1—£2)(2 du de
= )20 e )2E) {by using divide rule, 4/") _ gz ~¥gyy}
(1+t2)* dx v

—2t-2t%-2t+28%

(1+t2)7

—4t

= oz (2]

(1+£7)2 77
Dividing (1) and (2), we get

dy 222 j(1462)°

dx —atf(1+t7)2

-1

ED)

Question: 14

dy dx
by finding a'_: and T and then dividing them to get the required thing.

¥
Let us assume u= m
E _ r!'siu’l(u}
At - Ar
1 du
TNau) U de
1 (1462 x1-r(2e/20(1412)) . du _ dv
¥ i £ - o diufir) b= — U=
=7 X —3 {by using divide rule, 2" _ "4y "4i}
v{1-u®) (Vi+e7) dx v
Putting value of u
[(1+¢3 1
_Yaxth . — 1 .
1 (1+t3J(2}
1
= o (1)
L 1
et assume v= V(1+%)
dx d(cos™iv) dv
A ¥ —
dat dv dt
-1 -1 2t T = uEtE
=X s | x ———{by using divide rule, $&/*) _ "dx ~¥5y
VA A (V1) 2V(1+t%) dx v

Putting value of v

tVi1+6%)

3
tx(1+t2)2

V{147

3
(1+t2)z

1
= Gy e (2)

Dividing (1) and (2), we get

CLASS24



dy 1 (1+t2
dx 1+2=

=1
Question: 15
If <

Solution:

CLASS24

Theorem: iy and x are given in a different variable that is . We can find 4y by finding Y and % and
dx dt dt

then dividing them to get the required thing.

dy _ d{sint—2sin?t)
dt dt

= cost — 6 sin?t x cost ............ (1) (using chain rule)

dx  d(2cost — 2cos’t)
dar dt

= -28int + 6co0s2t X SINf ... (2) (using chain rule)
Dividing (1) and (2), we get

dy cost{1-6sin” t)
dv  2sint (3cos®t-1)

_ t(e: +cost)
1-tsint

Question: 16
If <

Solution:

- . dy dy dx
Theorem: iy and x are given in a different variable that is . We can find ‘4—‘ by finding d_z and o and
ix

then dividing them to get the required thing.

dy  d(3+2logt)/r

dt dt
- du du
t{- )-(3+2logt)x1 di ; u—
= (r)i {by using divide rule, “*™ v) . M}
= dx e
1+2logt
- T ----------- (l]
dx  d(1+logt)/t?
dt dt
(D) (2te2t 1 L
= ﬂrM {by using divide rule, 24"} de_”ni.z }
t dx
2iogt+1

= T T ssssssssssssasss (2)

rH

Dividing (1) and (2), we get

dy  =(1+2logt)/t?
dr | —(1+2 loat)/t3

=t
Question: 17
If =

Solution:



. . . . . . dy T
Theorem: iy and x are given in a different variable that is 8 . We can find = by findin; cLAssz4
and then dividing them to get the required thing.

dy  da(l-cosb)
e a6

=asinf............(1)

dx da(f - singd)

do dg
=a(l-cos® ) ........... (2)
Dividing (1) and (2), we get

dy asing

dx  ax(1-cos)
Putting 8=m/2

sin{w/2)

T 1-cos(m/2)

1.

Question: 18
If <

Solution:

dx

Theorem: iy and x are given in a different variable that is 8. We can find (‘—‘ by finding % and 20
[r8 o

and then dividing them to get the required thing.

E _ d{2sinf—sin2f)
4o d8

=2cos0 - 2cos20 ............ (1)
dx  d (2co0s8 —cos28)

de dg

=-2s5inB + 25in20 ... (2)

Dividing (1) and (2), we get

dy  Zcos@-Zcosi@

dx 25in28-2sing@
cosf-cos28
sin2@-sinf

_ cosf@—(2

291 . . o
= # {sin2t = 2sintcost} {cos2t = 2 cos*t — 1}
2s5infcosf—sinG

By factorising numerator, we get

. (1-rosB)(cost +_—l' )]

Zsmﬂ(cosﬂ—é)

1
1-cosf 0S8+ _1—cosd

{

- 2sinf fosa—l sinf
2

= tan(g)}

tan®)  ca-tan?(@)ra+anzdy
= b4 = =

1 zfl—tan:(g)}—(l +tau:{'i—?)]

Foe simplicity let's take 68/2 as x.

_tanx 2-2 tan® x+1+tan® x
2 2—2tan® x—1—tan®x
_ tanx 3-tan®x

2 1-3tan®x



3tanx—tan®x Ftanx—tan®x
= = tan3x

1-3tan®x 1-3tan®x

tani3x

SN~

-
2

= tan(?}

Question: 19
If <

Solution:

CLASS24

dy dy dx
Theorem: iy and x are given in a different variable that is { . We can find d—" by finding d—‘: and d—i and
A"

then dividing them to get the required thing.

dx _ d([smzr])

(veoszr
dt

dt

veorzt /! {by using divide rule, ¢/¥) _ Yax “Yax )

cos2t dx i

(— 2r)
_ Wcos2t(3sin® txcost)—sin? I(" Snad } du av

cos:b((Bsin: t&-ccost]+sin3 tx(2sintcost)

- . {sin2t = 2sintcost}

(cos2t)z

sin® ¢t cost(3cos2t+2sin” t) S
= 5 {cos2t = 1 — 2sin= t}
(cos2t)z

sin® t cost(3—4sin~t)
3
(cosz2t)z
sint cost (3sint—4sin? r) . . 4
L {sin3t = 3sint - 4sin®t}
2{cos2t)z
sin2txsin3t

3
(coszt)z

cos?t
g _NcosZt

dat dv

f—EIﬂ:f')] i du udl'

g 0.0 { - P — U—
' {by using divide rule, €% _ "ax " Yoz y
coslt dx e

[cosZt(3 cos? tx(—sint)—cost
_ veos {3cos (—sint)—cos (-.-cus:r

casth(—J cos” txsi rlt)+cosa tx(2sintrost)

= 2 {sin2t = 2sintcost}

{cos2t)z

cos*t sint(—3cos2t+2cos t)

{cos2t = 2cos®t — 1}

a
{cos2t)z

cos®t .-;1'luf(3—-h.-c:sz t)
- 3 3
(cos2t)z

sint cost (3cost—dcosit)

= 5 {cos3t = 4cos?t — 3cost}

(cos2t)z

sin2txcos3t

=" 3 ...(1)

2(cos2t)2
Dividing (1) and (2), we get

snzixcosal

F]
dy _ alcosztiz
. = sinzrasinar
dx Pl

3
(eas20)2
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Question: 20
If <
Solution:

here we have to find the double derivative, so to find double derivative we will just differentiate
the first derivative once again with a similar method.

dx
dé

Theorem: iy and x are given in a different variable that is 8 . We can find ? by finding j—; and
X

and then dividing them to get the required thing.

dy _ d (2sinf—sin28)

da dg

= 2cos0 - 2cos20 ............ (1)

dx  d (2cos6 —cos20)
de de

=-25inB + 25in280 .......... (2)

Dividing (1) and (2), we get

dy _ cosf—cos28

dx  sin26-sind
39 : :
= tan(—) {asshown in question no. 18}
dy
Let— = f'
dx f

ey
dx? =f

= To find f’ we will differentiate f" with 8 and then divide with equation (2).

dd'!; =dtan(¥)
dg dg
_ secz(z—f)

=—X
1

mlw

Now divide by equation (2).

2 2,36
d"_}r 35{‘(:'(7) 1

dx? 4 % (sin20 — sing)

Putting 8 = /2

d?y 3 5
dx? 4 x(=2)

Question: 21
If <
Solution:

here we have to find the double derivative, so to find double derivative we will just differentiate
the first derivative once again with a similar method.

dx

dy dy
Theorem: iy and x are given in a different variable that is 8 . We can find d—‘ by finding é and 26
-

and then dividing them to get the required thing.



dy _ da(l+cosdy

de df

dx 3 da(f— sin8 )

dg do

=a(l-cos® ) .......... (2)
Dividing (1) and (2), we get

dy -asinf

; T ax(1-cos8)

.8 ]
—2sin(:)cos(:)

= ——=—%= {sin2t = 2sintcost} {cas2t = 1 — 2sin?t}

2sin?=
z

=-cot (0/2)

= To find /' we will differentiate f with 8 and then divide with equation (2).

dd—‘ - cossc:('g) 1
de 2 a(l-cos8)
-1

“za sinz(gj x{(2 sin:(:gﬁ

= —osec r
4a

2

Exercise : 10]

Question: 1

Find the second d

Solution:

@ x11

Differentiating with respect to x
F(x) = 11x111

fx)=11x10

Differentiating with respect to x
F’(x) = 110x19-1

’(x)=110x°

iy 5%

Differentiating with respect to x
F(x)=5%log. 5 [ Formula: a* = a* log.a |
Differentiating with respect to x
f’(x)=log.5 . 5% log.5

= 5%(log.5)2

(iii) tan x

Differentiating with respect to x
f'(x)= sec?x

Differentiating with respect to x

[1 cosf = 2 sin® G)} {cosec=8 =

CLASS24



f’(x)= 2secx .secx tanx

= 2sec2x tanx

(iv) cos

X

Differentiating with respect to x
-1

Vv1-—-x2

Differentiating with respect to x

(%) =

, ~1 -1
' (X): ?X *SX—Z.‘(
(1—x2)z

-X

= u—x:jg

Question: 2

Find the second d

Solution:

Differentiating with respect to x
F(x)= sinx + xcosx
Differentiating with respect to x
f’(x) = cosx +cosx — xsinx

= -sinx + 2cosx

(ii) e?* cos 3x

Differentiating with respect to x
F(x) = 2e2¥cos3x + e?*(-sin3x).3
= 2e?*cos3x - 3e2¥sin3x

Differentiating with respect to x

f(x) = 2.2e%%cos3x + 2e2¥(-sin3x).3 - 3.2e2%sin3x — 3e2Xcos3x.3

= 4e%*cos3x - 6e2Xsin3x - 6e2¥sin3x — 9e¥cos3x

=-12e2%5in3x - 5e2Xcos3x

(iii) x* log x

Differentiating with respect to x
f(x) =3x%logx + ‘;—I

F(x) = 3x2log x + %2
Differentiating with respect to x

5

, 3x
f'(x) = 6xlogx + T+ 2x

6xlogx + 3x +2x
= 6x log x +5x
Question: 3

If y = x + tan x, = tan x = y-x.... (i)

CLASS24



Differentiating with respect to x

d 2
ay: 1+ secx

CLASS24

Differentiating with respect to x

d-

~ = 2secx .secxtanx
dx?

d? -
=S¥ _ 2sec?x tanx

dx=
- d?y _ 2tanx

dx? cos? x

L d? . .
= C0S°X ¥ — 2 tanx [putting value of tan x from (i) ]
2

2. d
= cos°X a2 =2y — 2x

S cos’x = -2y +2%x=0

Question: 4
If <
Solution:

Differentiating with respect to x

dy
— =2cosx— 3sinx
dx

Differentiating with respect to x

dy 2si 3 .
i sinx CosX

d:yi

a7
d’y
dx?

+y=10

Hence Proved
Question: 5
If <
Solution:

Differentiating with respect to x

1 1
y, = — 3sin(log x); + 4cos(logx) -

—3sin(logx) +4 cos{logx)

2y, = " [ we can also write this as xy; = -3sin(log x ) +4cos(log x )

Differentiating with respect to x

x(—3 cos(logx) % — 4 sin(logx )% — (—3sin(logx) + 4 cos(logx})

-Y?_ x2

=x%y, = % (3cos(logx) —4sin(logx)) — (y,x)

2XY = Y X



S xPy2+Xy1+y=0 CLASSZ4

Hence Proved
Question: 6
If <

Solution:

Differentiating with respect to x

d_yd_y = —e “cosxx+ e ¥(—sinxx)
dx dx ’
d .
>~ _ap*rosx— e~ sinx
dx
dy _ —x .
2= e (cosx + sinx )}

Differentiating with respect to x

d*y
iz e *(cosx +sinx ) —e ¥(—sinx + cosx)
d:Y_ —x . _— P . .
»a=e (cosx +sinx— (—sinx) —cosx)
e
42 Cxr - -
=Y — o >(sinx + sinx)
dx*?
d? A
=Y = 7a*ginx
dx?

Hence proved
Question: 7
If <
Solution:

Differentiating with respect to x

dy N
— = secxtanx — sec*x

dx

Differentiating with respect to x

Bl

d7y
qyz = Secx tanx X tanx + secx X sec”x — 2secx X secxtanx
dy 2 3 o
= 7= = secxtanx+ sec’x — 2sec xtanx
2
ey . z 2 ]
= = secx (tan“x + sec*x — 2secxtanx)
2
1 d°
= — =¥ _ (secx — tanx)?
secx dx?
d:y -
= cosx =y
i

Hence Proved
Question: 8
If <

Solution:

dy .
dix' = —(CO0sec xXcotx —cosec~x



Differentiating with respect to x

CLASS24

-

d°y
dx’z

d°y 2 2
= = COsecx (cot®x + cosec’x + 2cosec xcotx)
x

= cosecxXcot’ X + cosec’x + 2c0secx X COsecxcotx

1 d%y 2
= = = (cotx+ cosecx)”
cosec xdx>
N d:y el
=sinx =y~
dx? y

- d-y 2

=  —2 — oy =

sinx- -y =0
Hence proved
Question: 9
If <
Solution:
Differentiating with respect to x
dy 1
dx  1+x2

=(1+xH) T =1

Differentiating with respect to x

d? dy
(1+x3) Y+ 2x—=10
dx? dx

Hence Proved
Question: 10
If <
Solution:

Differentiating with respect to x

i = cos(sinx) cosx
dx

Differentiating with respect to x

d*y

FE —sin(sinx) cosx cosx — sinxcos(sinx)
d? dv

=40Y_ _ 2¢ _ ginyx —dX
= yeos“x — sinx —
dly P dy

= = — X — 13 —
= ycos™x —tanx
q* 2 d

=Y+ yeos?x+tanx =0

x= dx

ds

Hence Proved
Question: 11
If <
Solution:

Differentiating with respect to x



. 1 . .
Y=~ asm(logx); [ can also be written as -xy:= a sin (log x) ]

Differentiating with respect to x

-X acos(logx)% + asin(logx)
YZ = ‘:

]

=X°y, = —y —xy;
Xy, + Xy, +y=0
Hence Proved
Question: 12

Find the se
Solution:

Differentiating with respect to x

dy
d;: = 3e¥*sin4x + 4e**cos4x

Differentiating with respect to x

d2 . o .
= d—f: 9e3¥sin4x + 12e*¥cos4x + 12e’¥cos4x — 16e*Fsin 4x
=

dy - . <0
=2 ¥ _ 24e%*cos4x — 7e*“sinx
=
d* ' o
= d—f': e3%(24cosx — 7 sinx)
<

Question: 13
Find the se

Solution:

y = = [sin(5x + 3x) + sin(5x — 3x)]

LI =

1 1
V= Esin8x+isin2x

Differentiating with respect to x

dv 8
— = —cos8x+ —cos2x

dx 2 2
:>£= 4 cos8x +cos2x

Differentiating with respect to x

d*y
dx2

= —32sin8x — 2sin2x

Hence Proved
Question: 14

If Differentiating with respect to x

_y — geclyetanx
dx

— 1 ‘L) - etanx

sec? xdx

CLASS24



7 cosTx = e CLASS24

Differentiating with respect to x

<

Z dy
cos°x — (2cosxsinx) —— = sec’x et30¥
( ) ixZ ( )d,\'
5 d%y . dy dy
= 2y 2 — A
(cos”x) = T sin2x- = -

& . dy dy
= (cos’x) ﬁf smzxd—i — di =0

2.y &y . dy

= Iy —2_ = _

(cos?x) = (sin2x + 1) w-0

Hence Proved

Question: 15

If <

Solution:

Differentiating with respect to x
l *

dy XX- logx

dx x?

N dy _ 1-logx

dx x2

Differentiating with respect to x

- —1
d’y Txx2 — 2x(1 - logx)
dx? x4
N dy _ -x=2x{1-logx)
dx? by
- d*y _ —1-2+2Zlogx
dx? %2

d’y  (Zlogx—3)
ds? x3

Hence proved
Question: 16
If =
Solution:

Differentiating with respect to x

y .
- ae*™ cosbx — be™sinbx
X

dy
be**sinbx = ae**cosbx - —
dx

Differentiating with respect to x

d*y
e a’e™cosbx — abe® sinbx — abe®sinbx — b”e®*cosbx
2
a2 ) -
=¥ - 3% gshx — 2abe®™sinbx — b%e*™cosbx

dx*

-

d I d a
= d—f = a“e™cosbx — Za(ae“ cosbx — d—y) — b e™cosbx
X

%2



: ” d ”
=—= 3%e™cosbx - 2a%e™cosbx + 2ad—y — b e™cosbx=
X X

dx*
d? » a d
fz —a%e™cosbx — b¥e*™ cosbx + 2a=
dx? dx
d* - - d
=S¥ _(a%?+ b?)(e™cosbx) + 22
dx? dx
Sy —(a®+ by + 2a¥
dx? N Y “dx

ﬂl%:— 2ai—i + (a’+ b¥)y=0
Hence Proved

Question: 17

If <

Solution:

Taking log on both sides
logy = acosx log e
logy = acos 1x

Differentiating with respect to x

1dy —a

ydx {12
dy _aencns_'x

= _ =t
dx Vi1-x?

Differentiating with respect to x

2 ,acos X .
[_] % Koy 1 —x<— aer & X ‘,2\—_‘
Yy v1—x°% il = Fe
dx? (1l = =)
2y A7y 2 = axe®®% %
=(1-x~ a“ecs —
( )dt" v1-xt
:){17):3)‘12?— aly+ x ¥
dx? ay dx
d*y 2 dy
>(1-x? —aly—-x—>-=0
{ )dxz y dx

Hence Proved
Question: 18
If =
Solution:

Differentiating with t

d.\_z dy_2
'(E— ata' a
dy dx dy
dt ~dt dx
4y 2a 1

dx  2at ot

Differentiating with respect to x
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dx? 2 dx
dy -1 1
= = — % —
dx? 4 2at
dy_ 11
ds? 4 aa
>4y 21
dx? 16a

Question: 19
If <
Solution:

Differentiating with respect to 0

dx dy )
0 a(1 —cos0) a0 asin®
dy dy dx
dx do " do

ﬂ_ asin@

dx afl—cosB)

dy sin @
=2 =
dx 1-cosB

Differentiating with respect to x

d’y cos@(l-cosf)—sin*0 do

= 3 X —
dx? (1 —cosB)* dx
dly cosB-cos B-sin” B 1
dx? (1-cos®)? a(l-cos8)
d cosf-1 1
8y
dx? (1-cosB)?  a{1-cosO)
d? —{1-cos® 1
54y “Uzces®) o

dx®  (1-cos®)® " a(l_cosB)

d°y -1
= = —
dx? a(l—cosB)2
dy -1
= = =
dx? a(1-(-1))
:)d:y: -t
dx? 4a

Question: 20
If <
Solution:

Differentiating with respect to
dy (logx) 1
—— = cos(logx) —
dx 27 x

dy
> x-2 =
dx

cos(logx)

Differentiating with respect to x

dy - sinUogx}%x — cos(logx)

dx? x2

CLASS24



= xzjiz = —sin(logx) — cos(logx) CLAssz4

d'y _dy
ae - YT X

= ng +y+ xg =0
Hence Proved
Question: 21

If <

Solution:

J1—x2y=sin"'x

Differentiating with respect to x

n - dy 2xy 1
—x2— =
dx  2y1—x2 J1—x2

2y d
ﬂ(l—x—)d—i— xy=1

Differentiating with respect to x

ndy dy  dy
-0 e

e Ey_oodv
=(1—x )dx2 3T —y=0

Hence Proved

Question: 22

If <

Solution:

y = e¥sinx

Differentiating with respect to x

dy .. <
— = SinxXx+ e cosx

dx

[ ) dy Usi ]
e*rosx= — —e¥sinx
dx

Differentiating with respect to x

-

d-y
~ =e'sinx + e"cosx + e¥cosx — e¥sinx
dx?
d:y
= = 2e¥cosx
d_xﬂ
dly dy .
= = 2—=— 2e%sinx
dx? dx
d d
=22 2% oy
dx= dx
d*y dy
=Y 2%y oy=0
dx® dx Y

Question: 23

If



1
—af—sin + —)
1( st sinf

- —sin®8+1
-4 sin @

acos*@

sin0
dy dy dx
dx~ do " de
d sin@

y

i acosf x 1c0s20
dy

Fv tanf

Differentiating with respect to x

¢y  odo
d %V

:)d y:(ﬁ)ﬁx sin@

acos?@

Question: 24
If

) 1
= —sint + I
sint
—sin®t+ 1

sint

cos’t

sint

dy
a = cost

Differentiating with respectto t

4
| 2
[

dy dy dx
dx dt dr

sint

d
:)—Y:CDStX =
dx cost

d
> _ tant
dx

Differentiating with respect to x

=%

dx®

—sint [Putting t = /4]

Y _ gec? t? [Putdng t = 7t /4 ]
X
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Question: 25

If <

Solution:

v =x*

Taking log on both sides

logy =xlogx

Differentiating with respect to x

1dy

vas = 1 +logx ..(i)

d
= d—i =y(1+ logx)

Differentiating with respect to x

&y _ ¥y, (1 +logx) gy [putting value of (1 + log x) from (i) ]
dx? x = dx

Sy _y [ 1(e)

dx? % y \dx
4y y 1 (ﬂ’)h: 0

dx? X y \dx

Hence Proved

Question: 26

If <

Solution:

y = (cot™1x)?

Differentiating with respect to x

dy —2cot™'x
dx ~ 1+x2

2. d
= —2cot'x = (1+x")¥
dx
Differentiating with respect to x

d’y 2 +4x cot™ix
&2 (1exa)e

=(1 +x2)3:;f— 4xcot ix=2
> (1+x) Y —ax (- +x)F) = 2
S(1+x) 21+ x) Y= 2

dx* dx

Hence Proved



Question: 27 CLASSZ4

If <
Solution:

Differentiating with respect to x

dy {x+ ”Jrl}m_l (1+ 2 )
L —mjx x? S ——
dx 2Vxi+ 1

dy 5 m—1f /xT+14x
=7 = c ' ;- -
0 1]1{}&+ VX2 + 1} ( )

VxE+1
Sdy [x+vx3il|m

m
dx RECES|
d

5P —mZ
dx NSRSt

[gm =my ]

Differentiating with respect to x

dy 5 _xmy
o My 14X~ — ——=
>dy — dx* 2VxZ+1
dx? (14x7%)
d:y = dy
= (1+x? = my—x—
( )dx3 ¥ dx

2

d y dy 2
2(1+xHD=+x——- m’y=
(1+x )dx2 Xoo— my 0
Hence Proved
Question: 28

Solution:

L, NG
dy 2vxZ+ a®

dx X +VxZ+ a2

)
. dy 2yx%+a?+ 2x % 1
dx 2{x%+a? x4y x7+a%
dy 1
- a2, =
dx VX" +4a®

Differentiating with respect to x

d’y —-2x
dx?  2(x2+a?)Vx®+al

5 d2
> (x2+ a*)d‘f:
2, &y dy
:)(‘\ +a)dx:— ‘\dx
2 24 d%y dy
= (%2 2 e
(x%+a )dx:+ x=0

Hence Proved

Question: 29
Solution:

Differentiating with respect to 0

dx d
Friie a(—sin® +sin® + 68 cos0) 36 a(cosB — cosB + Osin @)

=



dx dy
= = By =
T ab cosB 0

dy dy dx

dx df  do

dy  aBsin®

dx  aBcosB

d
:;d—y =tan®

X

Differentiating with respect to x

sin®

cosB

d*y 20 de
~- =sec O x —
dx? dx
d:y -
=52 = < [
dx? sec”8 x af cos@
dly o secB
=27 = <
I = Sec 0 x s
2 a
o d_y: sec” @
dx? ab

Hence Proved

Question: 30

d
= —asin® + bcosO == acosf + bsind

Solution:

dx

do

dy dy dx

dx  do ~de
dy acos8+ bsin®

22 = — —
dx —asinB@+bcosO
r_x

:)d_'c o v

Differentiating with respect to x

Hence Proved
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