Now Differentiating

d (t.an‘:l x —tan™* (E))

a
- dx
4 (b

d(tan™! x) d(tan (5))

BT dx
1
= 1+x2 "
¢ |

Ans) 1

47. Question

Differentiate each of the following w.r.t x:

1f1+X2\‘ d}f 4

1 -
, show that — =

If y =sin | - _,}+SE‘C_
\ 1+ X"

kI—:{:; dx (1+x%)

Answer
Given: Value of y = Si

d <
To Prove: — =
dx (1+x2)

The formula used: (i) cos 8= sin (g- B)
d(sin'x) 1

(i) == —

We have, gj ’1( X ) il (1""‘ )
sSin v, | + SecC T2

Putting x = tan©

B = tan"1x

Dividing numerator and denominator with a

2tan® ) | _, {1+ (tanB)?
1+ (tanB)2 sec (1 - (tanﬁ)z)

it 2tanB —— 1+tan<6
—
14tan<B 1-tan<B

= sin~?* (




1
cin (e -1
= sin " (sin20)+ sec (cosZE )

= sin"'(sin20) + sec ! (sec26)
=206426
=40

= 4tan~1x

Now Differentiating
d(4tan™* x)
dx

1
1+ x4

4
1+ x2

48. Question

—

= 4

Ans)

Differentiate each of the following w.r.t x:

glass24

show that =0

Answer

Given: Value of y = sec -1 (xﬂ) + sin~? (r;l)

x-=1

To Prove: ey = 0

dx

Formula used: (i) cos 8= sin (-2—- B)

d[sm x) - 1

(ii)
e v, sec (%)+sm (=)
= COS ( ) + S ( )
-

2

Now Differentiating



4
1+ x2

Ans)

49. Question

Differentiate each of the following w.r.t x:

F} .
—

" _1.( l—-}i\ d}f B R
If y =s1n< 2tan —— |+, show that — =
dx 1—x

1+x)

Answer

Given: Value of y= sin {2 tant ( _x)]
1+Xx

To Prove: L=
o Prove: =~ -
-14
Formula used: (i) d(cos |
dx

Let x = cosf
8 = cos 1x

Putting x = cosB in equation

ey P §
1+cosB




. 29
= sinj23

= sinB
= sin(cos1x)

Now Differentiating

d(sin(cos1x))
dx

d(sin(cos1x)) dcos1x
dcosix dx

1

V1-x2

=

=

= -cos(cos1x)

X

J1-x2

4
1+ x4

:.-

Ans)

50. Question

Differentiate each of the' 'l- W

If}’:‘['an W . Prove that &Z =,
Answer
Given: Value of y = -1 V1+x-v1-X
Y tan Tt
To Prove: Y -
" dx 2/ 1-x2
The formula used: (i) cos 8= sin (g_ 9)
-1
(ii) M= __ 1
dx 1-x%
Let X = cos20

28 = cos1x

1 o
8 = ~cos 1y



Putting x = cos20

; V1+cos268-v1-cos26
V1+co0s28+vV1-cos26

y= tan

_ J2 cos28-v2sin’ 8

y= tan
J2cos? B +V25sin? 8
- tand v2cosB-+/2sinB
Y= V2cos8+/2sind
_ tan-l v2(cosB-sinB)
= v2(cosB+sind)
Dividing by cosO in the numerator and denominator
cosB-sinb
N -1 cosB
y= tan cos§+sin6
cosB
_ tan’! 1-tan®
Y= N T itane
N
- - tan—i-rll:a -
1+tan3tan
" M
y= tan 1tan(—-B)
-
M
r= 5'9
LI S—
V= " zcus X

Now Differentiating

d (2 - % co5'1x)

dx
(N
d(z) 1 dcos1x
~ T dx 2 dx
1 1

= —

class24



1
24/ 1-x2
1
24/ 1-x2

51. Question

s

Ans)

Differentiate each of the following w.r.t x:

{ jR‘i‘l A
Differentiate sin-l — w. r.t. x
1+47

Answer

X+1
Given: Value of y = gin 1 (E )
1+4%

To find: E
adx

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

y= sin'l( . )
' 1+(2%)°

Let 2X = tanB
0 = tan™1(2X)

Putting 2* = tan@

ve sin! tanB.2 )
y= 3N \1+tane)2

B sin"l( 2tanB )
- 1+ tan® 8

class24



y= sin (sin20)
y=26
y=2tan1(2%)

Now Differentiating

d(2tan1(2%))
- dx
d(tan-1(2X)) d2x
2% dx

= 2

1
5
= 21+(2x)2"2 log2

21+ logD
1+4%

2 % log2
1+4*

=

Ans)

Exercise 10E

1. Question

Find , when:

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

d(x™)

= (l‘l-l::l
e nxx

Formula :

According to the chain rule of differentiation

d(yz)/dx _d@y®) dy dy

Therefore ,
d(x?) " d(y®) d(4)
dx dx  dx

2x + 2 Xdy—ﬂ'
el e

class24



dy —2x

dx 2y
dy_—x
dx vy

2. Question

Find , when:

2 2
2 2
a b
Answer

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

d[-’ﬂ'n) — N X x(n-l)

Formula :

According to the chain rule of differentiation

2 2
dC [p2) _dC /p2)  dygdye dv
dx dy x b

Therefore ,

d(/g2) _dC /)

T dx
2x 2y dy
@ Y
2X
dy " aZ
dx 2y
bz
dy —b*x
dx a2y

3. Question

Find , when:

VX 4y =va

Answer

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



d(x™)

Formula : = n x y{n—1)

According to the chain rule of differentiation

d(yy) _d(y dyv_ 1 dy
dx

= — O —

dy dx 2[y dx

Therefore ,

AT | d(P) _d(a)

dx dx dx

1 M 1 >I‘:c:iy "

2Vx 2fy dx
1

dy __2Vx

dx 1
2.Y

dy -2,y

dx 2\x

@y _ VY

dx +x

4. Question
Find , when:

2/ pa Y/
x2/3 4 y2/3 =423

Answer

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

d(x™)

e (n—1)
rm nxXXx

Formula :

According to the chain rule of differentiation

diy’3) _d(ys) dy 2 dy
dx dy dx 3y1/3 dx

Therefore ,

d(x73) d(y73) d(a”3)
 dx * dx  dx

class24



3I1!'3+3y1/3 Xa= 0
-2

dy  3x'/a

dx 2
By%E

d}f —y1/3

dx ~ xYa

5. Question
Find , when:
Ry=
Answer

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

d(x™)
dx

Formula : =n % x"1)

According to product rule‘of diff

d(xy) _xd(y)  yd(®), |
dx dx dx - = X

Therefore ,

a(xy) _ d(c?)

dx dx
dy

xxa-i-y_o

dy —vy

dx X

dy —xy

dx  x2

dy_—cz

dx  x2

6. Question

Find , when:

XE+Y2_3}(Y=1



Answer

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

d(x™)

- (n—-1)
& nx»x

According to chain rule of differentiation

d(y®) d(y®) dy dy
- K== P K —

dx dy dx dx
According to product rule of differentiation
d(xy) xd(y)  yd(x) dy

&  dax | ax ax Y
Therefore ,

d(x?) 4 d(y®) . d(xy) _d(1)

dx ax dx dx
2+ 2 4 3 s +y) =0

X+ 2y X = (x X o y) =

L, dy
(Zy—va)a+2x

dy —(2x-—3y)

dx 2y —3x
dy 2x—3y
dx 3x—2y

7. Question

Find , when:

xyé —x?y —5=20
Answer

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

d(x™)

=nxx®1
dx "

Formula :

According to chain rule of differentiation

d(y*) d(y*) d d
07 _ (})xl=2yx__y

dx dy  dx dx

According to product rule of differentiation

class24



dixy) xd(y) yd(x)  dy
& & " o ThiggT?

Therefore ,

d(xy*) d(x°y) d(5)
dx dx  dx
d(y*) , d(y)

xx-dx TP =t N —— o

+yx2x]=0

d(y)
dx

o SRR
xx(_ZyxE)+y — 15" ¥ +y R 2x] =10

_dy ,dy
ZIyE—x dx+y —2xy=20
dy 2xy-—y*dy y°—2xy
dx 2xy—x2dx x2— 2xy

8. Question

Find , when:

(x% + y%)* = xy

Answer

Let us differentiate the whole equati

d(x™)
dx

Formula :

=n X x*1

According to chain rule of differentiation

d(y®) _d(y®) dy _ _dy
X— =R —

dx dy  dx dx
According to product rule of differentiation
d(xy) xd(y) yd(x) _ ay

& dx  ax lax?

Therefore ,
d((x*+y*)?) d(xy)
dx  dx

2(x2+y2)xw [x X @ﬂf]




dy d(y)
2 2 —] =
2(x +y)x[2,r+2yxdx] [x X i + y]

dy dy
e D L2 i N A,
4x(x“+ v°)+ 4y(x +y)dx xdx+y
ay _ _
s [4y(x° + y%) — x] = y — 4x(x* + y?)

dy y-—4x(x*+y®)
dx [4y(x2+ y2) —x]

dy y—4x®—4xy°
dx 4y3 + 4x2y—x

9. Question
Find , when:

x4 + y% = log (xy)

Answer
Let us differentiate the whole equation w.r.t x
d(x™)
Formula =
o n x

According to chain rule of differentiatior

d(y®) _d(y*) dy _

dx = dy “déx_ X
According to product rule of differentiation
d(xy) xd(y) yd(x) dy
& o oax X a Y
Therefore ,

d(x?) " d(y*) d(logxy)

dx dx  dx

| d(y) 1 d(xy)
22+ 2y e = by ax !

dly) 1 dy
2x + 2y - —E(x5+y)

_ dy 1ldy 1

2x+2ydx —ydx+x



dy y(1—2x%)
dx x(2y2-—1)

10. Question
Find , when:
xN + yN = gn
Answer

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

d(x")

—. (ﬂ_l)
e nxx

Formula :

According to the chain rule of differentiation

) 807 Y _ 4
dx dy dx |

Therefore , | mcz

d(x™) " d(y") d(a™)
dx dx  dx

dy
n—1 n—1 e s
" +ny xdx 0
dy —nx"1
dx nyn-1
dy —x"?
dx  yn-1

11. Question

Find , when:

X sin 2y = Yy COs 2X
Answer

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

d(sin x) d(cos x) .
= (00§ X, e = =St X

Formula :



According to the chain rule of differentiation

d(sin Zy) d(sin2y) dy dy
dx

I dy xE-ZmSZyx

According to the product rule of differentiation

d(xsin 2y) 3 xd(sin2y) 4 sin2y d(x) B
dx  dx dx
Therefore ,

d(xsin2y) d(ycos2x)
dx B dx

d(sin2 d
X X S y)+sin2y=c0521x fg)

dx

d (sin2y)

XX 2c082y X—+ sin2y = cos2x X

dx dx

dy

== [2x cos 2y — cos 2x] = —2ysin 2x — sin2y

dy —(2ysin2x + sin2
dx  2x cos2y — co

dy (2ysin2x + sin?
dx cos2x — 2x cos 2

12. Question

Find , when:

sin?x + 2cos y + xy
Answer

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

d(sin x) d(cos x) :
=008 X, = = —Sin X

Formula :

According to chain rule of differentiation

d(cosy) d(msy) o dy B . dy
dx dy ldx_ SmyXa

Therefore ,

d(sin*x) d(2cosy) d(xy)
= T & T 0

+ sin 2
s sin 2y

+ y(—2 sin 2x)

) + y(—2sin 2x)
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2 si xd(sinx)Jrz( ' xdy)Jr xdy+ 0
SII1 X - — Sl Y X — rEA— =
dx Y = dx dx " °

2sinx X cosx +° 2(11’1 Kdy) Xdy

1n X X — Sl m— — S—

y : dx X o
dy
—[2siny — x] = sin2x +
= [2siny — x] =sin2x + y
dy sin2x +y
dx 2xcos2y— cos2x
dy sin2x+y
dx 2siny—x
13. Question
Find , when:
vy sec X + tan X + x¢y = 0
Answer
Let us differentiate the whole'equation w.r.t x
. d(secx) o

Formula : T se

According to product rule of differentiatio

d(x*y) _x"dy yd(x’) ,
dx  dx dx dx

Therefore ,

d(ysecx) 3 d(tan x) s d(x°y)
dx dx dx
d(y) ay

secx X—— + ysecxtanx + sec’x+ x*—+ 2xy =10
dx 7 dx = Y

0

d
ﬁ [x2 + secx] = —(ysecxtanx + sec?x + 2xy)

dy —(ysecxtanx + sec’x+ 2xy)
dx x2 + secx

14. Question
Find , when:

cot (xy) + xy =y



Answer

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

d(cotx)

Formula ; = —CcoSectx
dx

According to chain rule of differentiation

d(cotxy) _ . d(xy)
Iy cosec Xy X -

According to product rule of differentiation

d(xy) xdy yd(x) _ dy
B ix T dx  YRgeTX

Therefore ,

d(cotxy) & d(xy) dy
dx dx  dx

a(xy) axy) &
dx dx  dx

—cosec? Xy X

d(xy)
dx

e class24

[x + y][—cot® xy] = cosec” Xy = —cot® xy )

(=-t:ut1t2 Xy) — ycot® xy =

ay
dx

[—xcot® xy — 1] = ycot® xy

dy —ycot®xy
dx xcot?xy+ 1

15. Question

Find , when:

vtan x —y2cos x + 2x = 0

Answer

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

d(tan x) d(cos x) ;
Formula : - < = in
. SEC X, o Sin x

According to chain rule of differentiation



dy®) _d0*) dy _, 4
dx  dy dx 2" dx

According to product rule of differentiation

d(ytanx) dy
o = ysec” x+tanxxdx

Therefore ,

d(ytanx) d(y“cosx) d(2x)

dx dx * dx .
dy d(y*)
2 : . . _
ysec® X +tanx X —=— cosx— ——y (—sinx)+2=0
dy dy

ysec” X +tanx X -

| . 21 i -
v cosx(ﬂydx)+y (sinx)+2=0

d 2
ysec* x+ [tanx-Zycas x]+ y°(sinx)+2=0

ysec® X+ y<(sinx) + 2

16. Question

Find , when:

—1

eX log y = sin~1 x + sin —1y
Answer

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

d(sin™*x) 1 d(log x)

Formula :

According to chain rule of differentiation

d(sin™y) d(sin y) dy 1 . dy
x| dy dx J1oy7 dx

According to product rule of differentiation

d(e*logy) | x o dlogy) 1 dy
= =e*logy +e* X e logy + e* xy rm

Therefore ,



d(e*logy) d(sin™ x) . d(sin™*y)

dx dx dx
L  1d 1 " 1 xdy
e lo e = =
&) yax 1-x2 J[1-y2 ax
d 1 1 1
e~ — ———] = ————e*logy

dy #*J1—-y*—3y. 1—{e"logyv1l—3x%)

Eﬂ yf]_—yz ]_ v1 — x2
dy _yy1-y?  1—(elogy ¥1—5%)
dx ex[T—yZ—y V1 —x2

dy i 1-y2 1-(e*logyv1—x2)
T (e Ty y
17. Question

Find , when:

xy log (x +y) =1

Answer
| et us differentiate the whole ation w.r.t x
d(x™) _1y d(logx) 1
Formula : = (n—1) —
2 nxx e -

According to product rule of differentiation

d(xy) xd(y) yd(x) _ dy
.  dx | ax a7V

Therefore ,

d(xyxlogx+y) d(1)

dx dx
d
(xy) + Xy X

d(logx +y) d(1)

logx + y X T = o

1

l + [ I:ij"+ ]-E—
ogx +y|xo-+y| +xy

X+ y!

class24

(de) 0
+yx dx]_

ay Xy |
E[x'x]ogx+y]+y><log{x+y)+ (1+

dy
a)-"



Xy
XTYy

) = — (ylog(x + ¥) + x?y)

jx—y(x log(x +y) +
d
é [(x* + x) log(x +y) + xy] = —[(¥* + xy) log(x +y) + x]

dy _ -y log(x+y)-xylogle+y)—%y . X . itiply and divide by x)
dx x[(x+y) log(x+y)+y] .

dy —yxylog(x +y)—xxylog(x +y) — x2y
dx x2[(x+ y) log(x + v) + ]

dy -y (1)—x(1)—x°
dx x2[(x+y)log(x +y) +y]

dy —(x+y+x2y)

@ xy +(x +y)log(x+y)}

18. Question
Find , when:

tan (x + y) + tan (x — y) :

Answer

Let us differentiate the whole e

d(tan x)

i 2
T = Séec x

Formula :

Therefore ,

d(tan(x +y)) " d(tan(x —y)) d(1)
dx dx - dx

sec” (x+y)[1+ dx] + sec” (x—y)[1 g 0

d d
sec® (x+vy)+sec® (x+ y)§+ sec® (x—y) —sec? (x— y)ay= 0

d |
sec’ (x+y)+sec’(x—y)= d—i}-[sec2 (x—vy)—sec’ (x+vy)]

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

19. Question



Find , when:

lngv’xl +y* = tan~' <

X

Answer

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

d(tan™'x) 1 d(logx) 1

Formula : ¥ =
dx 1+x° dx x

According to quotient rule of differentiation

| d d dy
affy SEB-TE Wy

X2 X2

dx

Therefore ,

20. Question

Find , when:

dy
Ify=xsiny, provethat | X.— | = '



sin y

There is correction in question .... Prove that should be— instead of

l1—-xcosy

dy y

X.—/8 | = to get the required answer.

dx ] (1-xcosy)

Answer

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

d(sin x) |
Formula : = |
= COS X

According to chain rule of differentiation

d(siny) d(siny) dy dy
dx dy dx V% ax

Therefore ,

d(y) d(xsiny)

dx dx
dy d(siny)
3 ™ X Ix + siny
dy—xcasyd—ersin CI08824
dx dx
dy

o —[1 — xcos y] = siny

dy siny

dx 1-—xcosy
21. Question

Find , when:

dy -y

If xy = tan (xy), showthat —— = _ - .

dx  x

Answer

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

dlt
Formula : L. — seczx

dx

According to product rule of differentiation

a(xy) xay yd(ﬂf) dy
dx dx dx dx X




Therefore ,

d(xy) _d(tanxy)

dx dx

dy a(xy)
de +y = sec”(xy) X dx

dy . dy
X——+y = sec (xy) X [Ia"'y]
dy
dx [x — xsec*(xy)] = ysec*(xy) —y

d
xé (1 — sec®xy) = y(sec*(xy) — 1)

dy —y(1—sec(xy))
dx  x(1—sec? xy)
ay -y

.
e

dx X

22. Question

class24

Find , when:

log x

Ifylog x = (x — y), prove thé 7 -
(1+logx)

Answer

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

d(;“) — x(_n__*]') _d(lﬂg x) - l

dx dx X

Formula :

According to product rule of differentiation

d(ylogx) _ log x d(y) ™ d(logx) T —— dy o
dx dx dx S ax T

Therefore ,

d(y xlogx) d(x—1y)
dx T dx

aiy) vy . d(y)
dx +x_1 dx

logx X



ay - y
H[logx +1] = g

< 4 P Y
E[(1+logx) = 1—;(1+logx)

(Multiply by 1+log x on both sides)

d
y [(1 +logx)*]=1+logx —%— glogx

g[(l +logx)?]=1+logx — = Y (y log x = x - y)

X X

142
X

dy . y
o [(1+1logx)°]=1+logx -

dy log x
dx (1+logx)?2

23. Question

Find , when:

cos™(y+

smclass24

If cosy = x cos (y + a), prove that

Answer

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

Formula : (c::x) = —SInx

According to chain rule of differentiation

d(cosy) d(cnsy) dy dy
T dy xdx smyxdx

According to product rule of differentiation

d(x cos(y+a)) d(cosy + a)

Ix = X Ix + cos(y + a)
Therefore ,
d(cosy) d(xcos(y+a))
dx dx
dy d(cos(y +a))
—sinya-— X = + cos(y + a)



—siny <L = x(~sin(y +a) =2 + cos(y +
smydx—x( sin(y + a) dx) cos(y +a)

dy

B —siny + xsin (v + a)] = cos(y + a)

dy cos(v+ 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) )

ay _ cos>(y+a)

- = (Sincecosy=xcos(y + a
dx sin{y+a) cos y—cos(y+a) siny ( Y (Y ))

dy  cos“(v+a)
dx sin(y+a-y)

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

dy cos*(y+ a)
dx  sina

24. Question

Find , when:

class24

¥ 2
38 X —
If cos L - }'3_ — that — d}’ 1
X“+y°, dx x

Answer

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

d(cos™* 1
Formula : ol
dx J 1-x2

According to the chain rule of differentiation

d(y®) d(y*) dy dy
=—X—= 2y X 5
dx dy  dx dx
Therefore ,
lxz__

d(cos”

x=+ yZ) d(tan™la)
dx dx




2 — 32
1 d(ﬁ + yf)
xX =
dx

= 0

j t- G

. S
dGrsy?)

—0
dx
3 2 2 5. o
x2 + y2 [d(xdx y )] (x2— yz)[d(x&;:}’ )]
(x2 + y2)2 .

v2 4 yz {d(xzd; yZ)] _ (xz _ yZ)[Ei(xzd: yz)] — )

ay ay
(2 +y?)(2r -2y ) - (- y) 2 +2y20) =0

Exercise 10F

1. Question

Find d}’
dx

, when:

y = ¢/

Answer

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



Iny = l?m {In(x™) = m(Inx)}

Now differentiating both sides by x we get,

1 dy x(%)—lnx(l)

_ Y — =

y dx X

dy 1-Inx
dx x2

X y { divide rule

dy 1—Inx 1 1
ix - xz XBU=xs

2. Question

dy

Find —— , when:

dx
Vx

y=x
Answer

class24

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

Now differentiating both sides by x, we get,

1 dy (1)_” ( 1 ) P— d(uv) dt:'_l_ du
X x{—| nxzﬁ product rule, ——=u——+ v

dy 1 [nx\ I
E—@X(l‘l“?)){(x )

3. Question
dy
dx

Find , when:

y =(logx)”

Answer



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,

1 dy 1 3 d(uv) dv  du
- X —=—=X (— X —) + In(inx) {product rule,——=u—+v—

y dx Inx x dx dx dx

dy 1 _
- (m ¥ ln(Inx)) Xy

dy 1 e
= (E + Il )) % (Inx)

4. Question

dy

Find — , when:

dx

y :Xsinx

Answer

Here, we need to take log both tl

Sito get that ﬁirag‘gﬂjﬂ

Iny = sinx Inx

Now differentiating both il es Dy X, we get,

lxdy_+ ><I+l N —C— d(uv)_ dv+ du
y dx—smx s nx X cosx {proauctrule, g _udx vd;r
ay — ( nx X A + Inx X ) X

= sinx - INX X COSX | X ¥

dy (sinx & : ) « ySin

el cosx(inx ) | X x

5. Question

Find d_}r.
dx

, when:

y = X(coi_'l x)
Answer

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



Iny = cos™ x Inx

Now differentiating both sides by x, we get,

e o x(1)+l x( . ) {product ru -
X & =cosT x X |~ |+ Inx N product rule,—-
B dv+ du
~ U TV dx
ar = o5 xx (5) +imex (- =)
Ty = €OS X X ;+lnx>¢ O o Xy

dy (cos"‘ X Inx

% x(cns"‘x)
X V1-— x?)

6. Question

Find d}r , when:
dx
y = (tan x)Vx
e class24
Here, we need to take log botk tHe"sides to get that differentiation simple.

Iny = G) In(tanx)

Now differentiating both sides by x, we get,

1 dy_(l)x( 1 . 2)
v odx - \x/) " \tanx 7% Y

[ d(uv) dv du}
) product rule, =U—+ V=

+ In(tanx) x (— r 5 -

x2

dy ( sec®x ln(tam:))

dx  \x x tanx x?2
dy sec’xy  In(tanx) 1
— = = _ X tanx x
dx X X tanx xe

7. Question

Find d_}’
dx

, when:



}r e (Siﬂ K)CGS X

Answer
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
;xa—(cosx)x(sinxxcasx)
+ Eitating® 2¢ (-] dtujd(w) dv+du
n(sinx) x (—sinx) yproduct rule,— —=u——+ v

dy [cos’x _
- (sinx smx(ln(smx))) Xy

dy (coszx

il sxm:(ln(smx))) X sinx

8. Question

class24

Find d_}" , when:
dx

sin X

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

Now differentiating both sides by x, we get,

1 dy - : 1
}xﬁ_(ﬂmf)x(lnxxx)
_ - d(uw) dv  du
+ In(Inx) x (cosx) {praduct rule, = — 8+ vﬁ}
dy sinx | | |
- (x Y cosx(ln(lnx))) Xy
dy

Sin x - —
g (x = cosx(ln(lnx))) X Inx



9. Question

dy
dx

Find

, when:

y =(cos x )lo8 X

Answer

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

¥Ry )X (cm

X (—sinx) )

d(uv) dv du
X dx S dx dx

1
+ In(cosx) x (—) {pmdw:t rule, =Uu—+v—

dy ( sinx X Inx (Incosx)

= -
dx COSX

dy [ sinxXlinx
dx cOSX

10. Question

Find d}?

, when:

Answer

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,

1 dy 1

; X - (sinx) X (tam'

X (sec?x) )

+ In(tanx) x (cosx) |product rule, o2 = u =2 4 p =2
nitanx) X (€cosx ) yproauct rule, Az —de de

dy (sinx X sec”x

g + In(tanx ) cosx ) Xy

tanx



dy

dx

+ In(tanx ) cosx ) T e

Sinx X sec®x
tanx

11. Question

dy
dx

Find , When:

y =(cosx)™"*

Answer

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
y dx COSX

= (COSX) X% ( X (—sinx))

e Y ¢ (i) —— d(uv) dv+ du
n(cosx) X (—sinx) {product rule, ix _udx vdx

class24

dy .
> (—sinx — In(cosx

12. Question

dy
dx

Find , When:

cotx

y =(tan x)
Answer

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 1

37 X e (cotx) X (tcmx

X (—sec?x) )

+ In(tanx) x ( %) duct rul P PO
nitanx) X (—cosec~x) ypro T’E,dx ﬂudx vdl‘



— = (—cosec?x — In(tanx )cosec*x ) X y

d

% = —cosec’x X (1 +In(cosx)) x tanx ¥
13. Question

dy
dx

sifl X
¥y =X

Find , when:

Answer
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,

1 d
y dx

= (sin2x) X (1)

X

+ In(x) x £

dy /sin2x - =
i=( -+2c0521x1ux)xx5‘“2*“
dx X

14. Question

Find d}’
dx

, when:

y = (sin~! x)*

Answer

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,



1.8 . ( 1 1 )
}xdx_(x)x sin'lxx,jl-xz

+ In(sin™! x) {praduct rule, —=U—"+7" —

dy X —

' -(_ X Insin™ x)xy

dx \sin—1x X1 —x2 -

d X |

_y=( xlnsin”lx)xsin‘l g
dx \sin—1x X1 —x2

15. Question

dy
dx

Find , when:

y =sin(x")

Answer

Here, the argument of the sinusoidal function has exponent as x itself.

class24

For that, we will consider &* for simplicity.
Yy =sinu

Differentiating both the sides,

dy du .
= = . 1
~, = CoOSu X —- (1)

d .
Now we have to find Eu , Where u = x*

take log both the sides
Inu=xInx

Now differentiating both sides by x, we get,

1 du 1

— X -x(—)+1nx
u dx X

du— 1+1 X
dx_(' nx) X u
du
E=(1+1nx)xx

Substituting the value in equation 1,



dy
dx_'y =cosx(l1+Inx ) %X x*
16. Question

dy
dx

Find , when:

y =(3x + 5)(&%)
Answer

Here, we need to take log both the sides to get that differentiation simple.
iny=(2x—3)In(3x—5)

Now differentiating both sides by x, we get,

1 dy 1
;HE=(ZI—3)x(3x_5x3)
. duw) dv du
+In(3x —5) x 2 prﬂduct rule, o HE+ v.d_x.]
Y (254  eren).
dy (2x-—3 o _- .
E_(3x—5>(3+2 (3x—5)
17. Question
Find d}r, when:
dx

y=(x+1x+2)*x+3)

Answer

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

Now differentiating both sides by x, we get,

1 dy 3 4 5
= - -
¥y #8t ¥4+1 24+2 x43

dy_( 3 % - % 5 )x
“\x+1 x+2 x+3/77




dy_( 3 i 4 a b
dx \x+1 x4+2 x+3

18. Question
dy
dx

_ (x —1)(x-2)
’ (X —3XX—4)X—2I)

) % (x + 1) (x + 2)*(x + 3)°

Find , when:

Answer

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))

{In(mn) =Inn +Inm}{ln (r_n:) = Inm—Inn}

Now differentiating both sides by x, we get,

1 dy_l( 1 1 1 |
o 3e-13 wvelass24
dy 1/ 1 1 1 )
d_x_z(x-1+x—2 s x—5/"7

dx 2\zx—1 x1—2 x—3 x—% x-87" |&x-3)(x—9)(x—5)

dy 1( 1 1 1 1 1 )xj (x —1)(x—2)

19. Question

Find _d_}"_
dx

v=(2-x)(3+2x)

, when:

Answer

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

Iny = 3In(2 — x) + 5In(3 + 2x)

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

Now differentiating both sides by x, we get,



s (L)

y dx “\2-—x 3+ 2x
dy_( 3 5 10 )x
dx \x—2 3+2x/77
dy 3 10 " .
E“(x—z+3+zx)x(2_x) V-
20. Question
Find d_}r,when:
dx

Yy =COSXCOS2XCOos3X

Answer

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

Iny = In(cosx ) +In(cos2x) + Incos3x

%/ class24
1 dy 1 L 1 .
— X — = X (— sin (—3sin3x)

™ s (—2sin2x) +

COS 3x

d}? B (— sinx _ 2sin 2x : 3 sin 3x) y
dx Y

dy (—sinx 2sin2x 3sin3x

— ( — —e— )x COSX COS2X COS3X
dx COSX COS2x cos 3x

dy

E= —tanx — 2tan2x —3tan3x) X c0S X COS2Xx COS3X

21. Question

dy

Find — , when:

dx

_‘xﬁx_,’x+4

(2% +3)°

COSX COS2X COS 3Xx

Answer

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



| 1
Iny = 5In(x) + i]n(x’ +4) —2In(2x + 3)

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

Now differentiating both sides by x, we get,

1 dy 5+ 1 4

yxdx_x 2(x+4) 2x+3

dy (5 1 4

- A LI . 1 TN

gx x Z{x+4) 2x+3

dy_(s_l_ 1 4 )xxf‘\/x+4
de \x 2(x+4) 2x+3/7 (2x+ 3)2

22. Question

dy

Find , when:

Here, we need to take log both

class24

1e sides to get that differentiation simple.

1
Iny = 2In(x + 1)+§ln(:r— 1) —3In(x+4) —x

(In(mn) =Inn +Inm} {in(=) = Inm —Inn} {ine = 1}

n
Now differentiating both sides by x, we get,

1 dy 2 1 3

y dx :::+1+2(x—1)_x+4_

1

dy ( 2 & 1 3 1)

dx \x+1 2(x—-1) x+4 e

dy_( 2 " 1 3 1)><(x+ 1)*Vx—1
dx x+1 2(x—-1) x+4 (x + 4)3.ex

23. Question



dy
dx

Find

, When:

g |

y_JE(SK-i-.S)“’
«./x-l-l

Answer

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

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

{In(mn) =Inn + Inm} {In (g) =Inm—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 2 1 1

_|___
y 8x 3x+5 2% 2{x+1)

1

ned). s Class24

Vx+ 1

( 2 +1
ax 3x+5 2x

dy_( 2 1

g \Sx+5 In

24. Question

Find

dy

Answer

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

1 3
Iny = 2In(x) + E]n(x +1) —Eh:l(x2 +1)

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

Now differentiating both sides by x, we get,



2X

(x)%/x+1

L dy 2 i 3 3
vy ody x 2(x+1) 2(x2+1)
dy (2 1 6X
A L
g2 XX x4+l 24x-+1)

dy (2 1 6X )
—=[-+ X
gx \x 2ix+1) 2x"4+1)

25. Question

dy
dx

Find , when:

Vy=J(X—2)(2x —-3)(3x —4)

Answer

3
(1+ x2)2

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

1
Iny = 5 (In(x — 2) +In(2

{In(mn) =Inn + Inm}{]

Now differentiating both sides by x

-FIn(3x—4))

ym — Inn) {IGLG S5 24

1 dy 1/ 1 2

— X —— = ( +. +.
y #&x 2x—~2 2x—3 X
dy_l( 1 . 2 N 3
dx 2\x—2 2x—3 3x—4
dy 1/ 1 2 3

E"z(x—-2+zx—3+3x—4

26. Question

Find d}f
dx

Y = sin 2X s1n 3X sin 4x

, when:

Answer

5
o>

)x JG=D@x-3) B - D

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

Iny = (In(sin2x) + In(sin 3x) + In(sin4x))



