DIFFERENTIATION (XII, R. S. AGGARWAL)

EXERCISE 10A (Pg.No.: 370)
Differentiate each of the following w.r.t.x:
1. y=sindx

Sol. Differentiating both sides with respect to x

» d(sindx) d(4 - )
d—}: (sin r)x (4x) :i:mszlxél .'.d—}=4cos4x
dc  d(4x) dx dx dx
2. y=cosdx
Sol. Differentiating both sides with respect to x
dy _d(cos5x) d(5x) L& dy

==ginSx5 .. ——=-5sindx
dx

dc  d(5x) dx
3. y=tan3x
Sol. Differentiating both sides with respect to x
; d ta "\- d .’. 4 3 >
d—}= ( n.:\’)x (JY) = dl:sec‘ 3x3 ..—=—=3sec 3x

dx d(3x) dx dx dx

4 ¥= cos(x")

Sol. Differentiating both sides with respect to x

_dz_d{cos(x;)} xd(xJ) dy ,

== ~sin(r‘),3x: %: —3x? sin(r‘)

dx d(x") dx

5. y=@mi'x
Sol. Differentiating both sides with respect to x
dy

. dlcot® : R
d_} == (co x) % d(cot x) = d—} = 2cot Jr(—(:,osec2 x] S —=-=2cotxcosec” x
dx  d(cotx) dx dx dx

6. y=tan’x
Sol. Differentiating both sides with respect to x
o _d(an') d(any

= X =
dx d(tanx) dx

T y =cot (\/; )

Sol. Differentiating both sides with respect to x

& . o 3
— =318l XSEc.X

8. y=i+tanx

Sol. Differentiating both sides with respect to x



dy d(Jtanx) d(tanx) dy 1 " i sec” x
dx

e X > ——=————sec X ..—/—=
dx  d(tanx) dx dx  24tanx 24tan x
9. y=(5+7x)
Sol. Differentiating both sides with respect to x
, di{(5+7x A d(5+7
.4 [ )], d5+79) B _6(5+7%) (0+7)

dx  d(5+7x) dx dx
B 7y 3 B 42(5+7x)’
dx dx

10. y=(3- 4):-)S
Sol. Differentiating both sides with respect 1o x

‘_f}_,_d{(3—4x)-“}xd(3—4x) L& $(3-4x)" {d(3) d(4x)}

de  d(3-4x) die dx dc  dx

=% % =5(3- 4x)“ {0-4} % = -20(3-4x)‘

1. y=(2%=3x+4)

Sol. Differentiating both sides with respect to x

Q_d{(zx —3x+4)} ( X -3x+4) :d—yzs(zx —3x+4) . d(Zx:)_d(3x)+d(4)
de  d(2x -—3x+4) dx dx dx dx  dx
= d—} 3r+4 {Zd(x i +0} :>d—y 5(2x3—3x+4)4(2.2x—3.1)
dx dx dx
= %-5(2:{ 3x+4 (4x (20x 15) (2x —ax+4)

12. y=(a’+bx+c)

Sel. Differentiating both sides with respect to x
dy d{(ar2+bx+c) } d(axz-f-bx+c)
—_—= P
dc d (.f.nc2 +bx+c) dx

éﬂ:6(ax3+bx+c)5 {aﬂ+bﬂ+o} = 226(43'3 1-1.':|3c+c)5 {a.2x+b,l}
dx dx dx dx

= % = 6(ax’ +bx+r:)S (2ax+b)

1

13. ) = —
< (x: —3x+5)3

Sol. Differentiating both sides with respect to x

dy_d{(x—’—sx+5)'3} d(x:_3x+5)
E* d(x3—3x+5) " dx

=

e e [AE) 00, )
dx

e |
dx dx dx



14.

Sol.

15,

Sol.

16.

Sol.

17.

Sol.

&[S

dy ~3{2x—3)

= i -
dx (.\'2 —3x+5)

=-3(x-3x+5) " (2x-3+0) = %P:a(f ~3x+5)" (2x-3)

2 2
_|a-x
Y= 2 2
a +x

Differentiating both sides with respect to x

e
Q_ a =X a +x

dx d af—r2 dx
@ +x
; d(a:—xz] ; d(cf +x2)
:>£: . (a+x)—-—df .. (a x) -
dx 2J£—xj (a7+r)
aFx
>

dy _Na'+x* J(a’+x3)(02x)(a:xz)(0+2x)}

dc 2ot ¥ 1 (a2 +x2)\/a2 L2 at +x°

2@_21(_—a2—x:—a3+x3) dy “2a°x dy Datx
dx

dx 3 2 3 2332 = P 5 - 43 3/2 = » 333/2 a\1/2
Na —x (a'+x') dx J(a“ —-x“)(a‘+x“) (a' +x') [az—x‘)

I+sinx
Fh= -
I-sinx

l+sinx I(I+sinx)(l+sinx) ~ J(#sinx)”  1+4sinx

Given, y =

]-sinx _V(l—sinx)(l+sinx) S osx = y=secx+tanx

dy

'- -d;z secXtan x +sec’ x = sec x(tan x +secx)

Y= cos” (xs)
Differentiating both sides with respect to x
2 3 3 3
dy d{cos (x )} Xd(cos(x )) d(x ) dy (x3)_(

& d{cos(x‘;)} d(xa) ) dx - Ezzcos

—sin Jc3').33'c2

= Q=—3x3.{2cos(x3).sin(x3)} =" %=3xzsin(2.x3) =—3xzsin(2x3)

dx
y =sec’ (x3 +])

&

Differentiating both sides with respect to x
dy a'{serf (Jnr2 +1)} d{sec(:r3 +l)} d(x: +1)
d dfsec(y+1))  d(¥+l) | de

= % =3sec’ (f +1).sec(x: +1)tan (x: +1){d(r) +@}



18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

a_'}:

-z 3f.2 2 " d.y - 3f.3 2
3;-35&: (r +I)tan(x +l)(2x+0) ..E—6xsec (x +1)tan(x +l)
y =+/cos3x
Differentiating both sides with respect to x

d}._d(\}mﬁx) d(cns3x)xd(3x) :)dy 1

dy _ o (-sin3x)3

dx  d(cos3x) ) d(3x) dx dx 240053):( st x)
. dy _3sin3x
T de 24Jcos3x
y =Usin2x

1
y=(sin2x)
Differentiating both sides with respectto x
d|{(sin2x) i i 1
dy _ {( - ) jx.a'(smz.r)xd(zx) :Q=l(sin 2x)§_10052.\:2
dc  d(sin2x) d(2x)  dx dc 3
b 2 ;

:;Q:E(sian)_icOSZX QZELZXW

de 3 dx 3 (sin2x)

y=+/1+cotx

Differentiating both sides with respect to x

ay_d(iootx) d(iveo) a1 {d(1)+d(cou)}

dx d(l+cotx) : dx E_2J1+cotx dx dx

dy 1 % dy cosec” x
= - {(-cosec’®¥) . —=————T "

dx 2\Il+cotx( ) dx 2+/1+cotx

5 1
¥y = cosec [?—]

y = cosec’ ( x> ) Differentiating both sides with respect to x

dy_d{cosecg(x‘g)} d{cosec(x‘z)} d(x?)

dx d{(cosec(x_l))} : d(x'z) &

S

= 3cosec” (x 2 ) {—cosec (x'z)cot (x ‘3)}(—2x = )

v 6cosecs(_:].co{-—:] "
= E} = 6cosec’ (x'2 )cosec(x':)cot (x'2 ).x'B L = 2 X/ -

ol . ——3m5&3
y= ,fsin(xs)

Differentiating both sides with respect to x

dy _ d{m} . d{sin(x-‘)} : d(x")

dx d{sin(r3 )} d(x3) dx

| &
=




23,

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

27,

Sol.

ﬂ: I 3 3 2 ® Q::;I:LS(X—S)
& o) ) s 2J5in ()
y =+lxsinx

Differentiating both sides with respect to x

@_._d(m)xd(xsinx) Ay {xd(sinx) , d(x]}

= % +Sinx
d(xsinx) dix dx  24/xsinx

' XCOSX+SIn X

1 . &
= xcosx+sinx.ly - —=
24/xsinx { } dx 24/xsin x

Differentiating both sides with respect to x

dy_d{ oot(\/;)} dfeot(Vx)} d(Vx)

dx d{cot(ﬁ)}x d(x) T

dx
o B
dx

:bd—y=;{—cosecz (J;)]L _dy_ —cosgcl(\f;)
de 3 Jeot (V) Pade 7 de g feot (V)

y =cot’ (xz)

Differentiating both sides with respect to x
dy a’{cot'1 (xz)} 1 d{cot(x:]} . d(x*)
dx d{cot (x° )} d(x*) dx

=% % =—6xcot” (x: )cosec2 (xz)

S

== =3ont" (.\'3 ) {—005303 (x:')} 2x

3= cos(sin ar+b)
Differentiating both sides with respect to x
&, d{cos(sins)ax+b)} d{sin (\/ax-i-b)} d(ﬁ) d(ax +b)

dx a’{sin( ax+b)} i d(Jax+b) Td(aih) |

dy fsin(sin\laerb).cos( aerb).a dy asin(sin ax+b).cos( ax+b)
--E_

T e—=Tm
dx 2Jax+b 2\/Ex+b

Differentiating both sides with respect to x
d d( cosec(x’ +1)) . d{cosna»c(x3 # l)} g d(x* +1)
dx d{cosec(x“ +1)} d(x* +1) dx

@ ! {-wsec(r"+I).c0t(x3+l)},{ﬂ+ @}

= —=
dx 2\/cosec(x3 +1) dx dx




dy —COS@C(X" +l)c0t(;r3 + l),(3x2 +0)
=N e——om
dx 2Jcose:c(;r3 + 1)
dy u?urz‘/coses:{:(x3 +1)‘/cose-::(r3 +I).<:ot(.1r3 +1)

2 (:osec(x3 +l)

3x° :
-y cosec(x3 +1}.cct(r - i)
28. y=sinSx.cos3x
Sol. y= -;—(2 sin 5x. cos3x) =5 p= %{sin (S,r +3x)+sin (Sx - 3x)} = é(sin 8x+sin 2x)

Differentiating both sides with respectto x
) d(sin8 d(8 d(sin2 d(2
@ 1 (sing x)x ( x)+ s J‘r)x (2x) :ﬂ:l(cosiix.8+cos.2x.2)
dc 2| d(8x) dx d(2x)  d dc 2
dy _2(4cos8x+cos2x)
dx 2 B
29. y=sin2xsinx

ﬂ =4cos8x +cos2x
dx

Sol. y:%(Zsian.sinx) ::>y:%{cos(Zx—x)—cos(Zx+x)} :»y:%{cosx—cosh}

Differentiating both sides with respect to x

dy _1|d(cosx) d(cos3x) d(3x) ay
2] & W09 & |

30. y=cos4x.cos2x

s

:l{—sinx+sin3x.3} =3-sin3x~lsinx
2 2 2

Sol. y =%(26054x.c052x) :>y=%{cos(4x+2x]+cos(4x—2x)} :>y=%(cos6x+0052x)

Differentiating both sides with respect to x

Q:l{d(mséx) : d(6x) +d(coS(2X)) . d(2x)} - dy :l(—sin 6x.6—sin 2x.2)
de 2| d(6x) dx d(2x) dx dx 2

= @ E(—3sin 6x —sin 2x) ﬂ = —(3sin 6x +sin 2x)
dx 2 dx
Find d—y,when 2
X

31. yzsin[“x:}
-

Sol. Differentiating both sides with respect to x, Ed.z= x
i3




32.

Sol.

33.

Sol.

ry

(1-x)

:>£=2xcos[l+x:} l—x " +1+x" :%: 4x cos[l-e-x:J

dy ws[lﬂz} (1-x")(0+2x)— (1+x*)(0-2x)

C{x' I—X“ (]_x‘z)2 (I__‘\nz)2 I—X"
" sinx+x°
cot2x
sinx x . .
y= + = y =sinx.tan2x +x".tan 2x

cot2x cot2x
Differentiating both sides with respect to x

dy _ {sin " d (tan 2x) . d(2x) — d(sin x)}+{x:‘d(tan 2x) d(2x)
dx

+tan

d(2x) dx d(2x) = dx

= % =sin x.sec’ (2x) 2+ tan 2x.cos x + x° séc’ 2x.2 + tan 2x.2x
ﬂ_ 2 . 2

= =2sec’ (2x)(sin x +x” ) + tan 2x(cos x +2x)

= 2(sinx+x:)sec: 2x+(cos x + 2x)tan 2x

cosx—sinx 5
If y=——————, prove that Q+y”+l:0
cosx+sinx dx
cosx—sinx
We have, y=——
cosx+sinx

Dividing Numerator and Denominator by cos x, we get

cosx—sinx cosx sinx
y=cosi0"‘s_x. — y—LOSX_cosx jy:l—taﬂf
E galn © cosy B l+tanx
cos x COSX COSX
tanz—tanx
___ 4 % :
= y=— :y—tan{——x} w-(1)
7 4
I+tan—.tanx
4
e
Differentiating both sides of (i) with respect to x, — X
/4 dx
d|——x
(i)
= gl:secg(f—xJ{O—l} :-‘Q’—=—sec‘[£—x)
dx dx 4

2x.

dx

|



Hence proved

cosx+sinx d I T
34. It yzg,f’rovethat—)—zzsec“ Xx+—
(cosx—sinx) dx 4
cosx+sinx . ... 3
Sol. We have, y=————— dividing Numerator and Denominator by cosx
cosx—sinx
cosX+sinxy cosx sinx
l+tanx
y = —Cosx — y=LOSX_cosx _,
cosx—sinx cosx sinx 1—tan x
COS X COSX COSX
T
tan—+tanx
4 V.4 -
=> y=—F — — = y=fan ?+x R3]

b/ 4
1-tan— .tanx
4

Differentiating both sides of (i) wrt. x

Q:d{tan(f-kxj}xd[jer} :ﬁ:secz[£+xJ_{d(zx4)+d(x)}

dx d[:r ] dx dx 4 dx dx
i
4
ﬂﬂ:secz[£+x}{0+l} .'.d—y:secc(£+xJ
dx 4 dx 4

EXERCISE 10B (Pg.no.: 379)
Differentiate each of the following w.r.t.x:
1. (i) & (if) e (iii) e

Sol. (i) y=¢*", Differentiating both sides with respect to x
d(e™) d(4 ,
dy_d(e¥) d(4x)  dy e,

b 4 —_—

dc d(4x) dv | d dx

(i) y = e ", Differentiating both sides with respect to x

dy _d(e™) A oy s (o5) D _sp
de d(-5x)  dr dx v

(iii) y = & , Differentiating both sides with respect to x

dy “’("’*))xﬂb’_‘) dy

3 5
—b —=Be=p" 33"
dx

dc d(x)  dx
2 () e (i) % (i) e
Sol. (i) yzef‘ , Differentiating both sides with respect to x
) g2 o) gy
&\ J) \x) & i, \x) _, Q_ze;[_;),ﬂ_-z;j
dx e dx A



Sol.

Sol.

(i) y= e , Differentiating both sides with respect to x

@y d(eF) dlx) B_ol b ot
& A o0 o

(iii) y = &b , Differentiating both sides with respect to x

A7) A2 | @ ae pd05)
dx

It j—:
ded(-2Jx)  dx &
ﬂ_ ~J'( ) Ay _f_
i g Jx
(i) e (ii)e"i’”" (i)™

(i) y =", Differentiating both sides with respect to x

dy_d(e™) d(cox) _ v

E = —€*** cosec’x
dx d(cotx)  dx dx

=™ (—coseczx)

&l

(ii) y = "™, Differentiating both sides with respect to x

d —sin2x e ,
v (e- ) Xd( — xd(zr) = £=e's'“:"(—cos2x)2 A e gng oy
dx d(=sin 2x) d(2x) dx dx dx

(i) y = oo, Differentiating both sides with respect to x
dy_ d(e ) Xd(\}smx)xd(smx) g ﬁ_(ﬂr— 1 cosx d_y ﬂ
dx d(«Jsinx) d(sin x) dx dx 2+/sinx N 24/sin x
(i) tan(logx) (ii) logsecx (iii) logsin%
(i) y=tan(logx), Differentiating both sides with respect to x
» ditan(logx 1 dy ) (1
‘b'_= { (log )}x (logx) = —=sec" (Iogr) _'i=—sec (log x)
dx d(logx) dx dx dx x
(il) y= log(sec x), Differentiating both sides with respect to x
, d{log ) 4 :
d—}: {0 (sccx)lx (secx) = d—}: - .secx.tanx :>£:tanx
dx d(secx) dx dx  secx dx
(iii) y = log(m J Differentiating both sides with respect to x
afos) o) o3
& 2 2) o B ws[i}iﬁ - d_yzlcm(i
dx [ ] [x] dx dr .. X 2) 2dx e 2 \2
sin — d 9 sin .

(i) log,x (i) 2°° (iii)3**

Sol. (i) y=log, x, Differentiating both sides with respect to x

dy_d(log,x) _ dy_ 1 _ d(log,x) 1
dx dx dx xlog3 N dx xloga



(ii) y =2 %, Differentiating both sides with respect to x

v {2 di- :
dy_d( )x (%) > ¥ rr10g2(-1) 2 D= —2*10g2
dc  d(-x)  dx dx dx

(iii) y =3, Differentiating both sides with respect to x

, d(37 ,.
2. ( ) Xd(x+2) o B g log3. ] +—d(2)
de d(x+2)  dx dx dc  dx

:%:3-‘_33 log3.{1+0} .‘.%:9,3" log3
6. (i) log[x+lJ (i1) logsin3x (iii)log(x+ 1+x:)
x )

Sol. (i) y= log(x +l] , Differentiating both sides with respect to x
p

“’{‘g(lj}"(l] L1 d(x);’[ﬂ
dx dx

d_
- d[x+l] - x+-l- %
X x
:ﬂz,L 1+ —Lﬂ :>d—y= qx l—iq :ﬂ: ,x x':l ﬂ:
dc x +1 5" de x4 r i il % dx

(ii) y =log(sin3x), Differentiating both sides with respect to x
dy

ﬂ: d{log(sm 3x)} L d(sm 3x) xd(3x) - Q:;_coﬂxﬁ . E—
dx d (sin3x) d(3x) dx dx  sin3x dx

(iii) y= log(x+ VX +1 ) Differentiating both sides with respect to x,

#_ d{tog(nﬁ)} xd(x—i—m)

& afeden) @
G 1| 4F4) ara)

= —= = K
(ix x+Jx2+1 ‘fx d(x“+1) a&'
:}ﬂ: I {l_n_ 1 2_\'} = i— 1 . ixg+1+x ﬂt:—.l—.
de xi 1|l 2 4l dc xaalxt 11| el | de
7 yzeﬁ.logx
Sel. Differentiating both sides with respect to x
Jx
dle d J;
b _ o) o NT) A b e e 1
dx dx d(\/;) dx dx X 2Jx

:;.@:e& _1_+logx ._.d_y:e,;; 2+J;10gx
d x 2x dx 2y




Sol.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

yzlogsin( x3+l)

Differentiating both sides with respect to x

_tfee(ioF) afin ) o)

de d(sinx* +1)

aes1)  dfee)

dx

dy ! J—) I _dy = )
= —=———-—cos|Vx +]}|—/——==2x .. —= .cot|vx +1
dx sin(-\sz-i-l) ( 24 x° +1 dx 224 (
y=e”sin3x
Differentiating both sides with respect to x
. d Zx :
& =™ d{git 3x) > Hjs) +sin 3.‘:’——(‘g ) x _d(2x) = 2d = e’ cos3x.3+sin3xe™ 2
dx d(3x) dx d(2x)  dx dx
dy

o —===e""(3cos3x+2sin3x)
dx

y=e"cos2x

Differentiating both sides with respect to x

dy d(e*cos2x) dy _ d(cos2x) d(2x) f—— d(e™) d(3x)

—_ = — —_ x e

dx dx dx d(2x) d(3x)  dx
&= (—sin2x).2+cos2xe™ 3 b _o= (~2sin2x+3cos 2x)

dx dx

y=e “cotdx

Differentiating both sides with respect 10 x

Bi
dx v

=5 % :e'f"(—cosec24x),4+cot4x,e"5*.(—5)

y =¢"log(sin2x)

d (e"“ cot 4x)

s d(cot4x) ' d(4x)

Differentiating both sides with respect to x

d(e™) d(-5%)

4
de @) dx  Od(n) &
s ﬁz e (5 cotdx+4 cosecz4x)
dx
d(e)

dy . d{log(sin2x)} d(sin2x) d(2x)

dx d(sin2x)  d(2x) dx
=B L cos2x2+ log(sin2x).e* b:
dx sin 2x dx

y=log(cosecx —cot x)

Differentiating both sides with respect to x

dy d {Iog(cosecx —cot x)} d(cosec x—cotx) = dy
—_ 4 —

+log(sin2x) x——=
g(sin 2g)ax= -

= ¢*{2cot 2x+log (sin 2x))

dx d(cosecx—cotx) dx

dx cosecx—cotx

{— cosec xcot x + oosec’x}

dx
dy

= ==
dx

- 1 {d(cosecx) _d(cotx)

cosecx—cotx dx dx

cosecx(cosecx—cotx) dy

S ——=cosec x
(cosecx—cotx) dx

i



x x
14. =log| sec—+tan—
y=togsec-+1an

Sol. Differentiating both sides with respect to x

d{log[sec ; +tan ;J} d[sec%+tan g)
= X

" d(sec£+tan 5] dx
2 2

1 { X }
—sec—< tan — +sec
= %: 1 {Sechtan‘ . S%:E-i} = %— £ 2 %:lseci
sec— +tan - 2 23 {sec +tan%}
l A
15 y= l:

Sol. Differentiating both sides with respect to x

. l+ex l+e.\' d 1+ex d l-ex
gl —— ) x

& _ [““e’J d(l—e*J L a9 (dx )-(“e) (=)

dx i

- " 1 =
d(l-FeI] dx 9 !_{___er (1_ex)_
18l 1-¢*
:)Q_:Jbe“ (1-¢)(0+e7)-(1+¢)(0-¢) &y e (1=¢* +1+¢%)

dx  2\lwe (1-e 1-e*1-¢* & firei-e (1-2)
&y _ 2¢*
& o)

16 et

* _ex_e—.\.

Sol. Differentiating both sides with respect to x

ef+e ™ dle® +e* jra—
Q:M :iz(g_e—x] (dx )—(e’+e"‘) (a& ]
de dx dx (exie .\):
::-_‘E:(ex_e_x)(ex_e_x)_(ex:re' )(e*+e )
dx s
G JE PR o A ]
dx (E =g ) dx (e_‘—_e__‘.)
:id_y_:e +& =R=pt =g = ; E{}_“: P
& (f."r—ex dx (e“—e'*')



17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

y B erin.t

Differentiating both sides with respect to x
Vsinx sinx
ﬂ:d(x.e ) - —dy—:x ( ) (\fsmx) 51‘1.\{)4_8\“rsm d(x)
dx dx dx 'd(1f5“1x) d(Slﬂ X) dx . dx
ﬂ PR 1 = . 2}_': Lo { Xcosx }
:d\' 2\Jﬁiﬁ.cosxﬁ&? e A e %
y=e"" sm( )

Differentiating both sides with respect to x

& Al d@) o a(e) asng

dc T d(e) | d H’i"(‘”{.ar(sm) dx

= Ey = e“‘*’“.cos(e")e’“ +sin (e").e*‘”,cosx v _ e"“_{e‘ cos(e“) +COS X.8in e‘}
y=e""'7 tan x
Differentiating both sides with respect to x
- ) (,‘.GT) ™ :) "

o Ay g e A7) afi-F) afer)

dx dx dx dx d(«h—f) d(1-x) dx

dy = 2 GE 1
> —=e .sec” x+tanxe® . {0-2x

dx 2Wl-x* ( )

N [ 5
dx 24/1-x* dx 1-#
e.\.‘

I+cosx

Differentiating both sides with respect to x
e d(e'r) (1+cosx)
d x

dy _ [l-l-.cosx] 3_@_(1“305"') & —e€ &

dx dx dx (l+cosx):
. Q_(l+cosx).e*—e"(0—sinx) . ﬂ_e“(1+cosx+sinx)

dx (1+cosx)’ v (1+cosx)’

y=x¢"cosx
Differentiating both sides with respect to x
dy d(x3e*' cos x) dy d(e" cos r)

= 3 —:x’.—+(e" COosXx
dx dx dx dx

d (x3)
a

= % = xs‘{e"' sinx + cosx.e"} +e* cosx3x’ = % =e*x’(—xsinx+xcos+3cosx)
y = emss
Differentiating both sides with respect to x



& d(e““”) Xd(xcosx) o ﬁ—e““"“" J(d(cosx)M:OSXM
dx  d(xcosx) dx dx | dx

d}) ¢ .

= — =" {—xsinx+cosx.1}
dx

A B e (cosx—xsinx)

EXERCISE 10C (Pg.No.: 388)

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

1. y=cos ' (2x)

Sel. Differentiating both sides with respect to x
Q_d{cos"(zx)}xd(2x) - dy 1 255 .y 53
de d(2x) dx de fi_(2x) A T

2. y=tan"' (xz)

Sol. Differentiating both sides with respect to x

] =1 {2 Y1 :
ay dfan” ()} @(x) 1,y 2

de d(x) dx dx_H(x:)f' Cde lix

3. y=sec' (J;)

Seol. Differentiating both sides with respect to x
ﬂ:d{secl(ﬁ)}xd(wﬂ) :,ﬁ: 1 1
dx d(,j;) dx dx ‘/;J(‘E) 1 2Jx

4. y :sin"[iJ
a

Sol. Differentiating both sides with respect to x

dy 1 1 dy 1 1 dy  a 1 @& 1
= i —x?.;.l =3 —7r; igim; ..Eg 7,
a a
5. y=tan(logx)
Sol. Differentiating both sides with respect to x
dy _ d{tan '](logx)} ¥ d(logx) b 1 2 dy _ 1
dx d(logx) dx de 1+(logx)” x dx x{1+(logx):}

6. y=cot' (ex)
Sol. Differentiating both sides with respect to x

dy et (@) dle) 1 e
de d(e) d de () T ode 1+eF




% y= log(tan ' x)

Sol. Differentiating both sides with respect to x
dy a’{log(tan"' x)} d(tan x) dy 1 ]
X = " :

dx d(tan'lx) dx " de tan"lx'(l+x3)

8. y=cot '(x"‘)

Sol. Differentiating both sides with respect to x

d Aot () d() L a a¢
ac d(x) dx de 1+(x) Tde 1+2°
9. y=sin'(cosx)
Sol. Given y=sin '(cosx) =sin"' sin[%—x]=%—x

Differentiating both sides with respect to x, we get, jl =0-T=-1.
x

10. y:(l+x3)tan" x

. . ; ) dy 2 d(tan" x) : a’(1+x2)
Sol. Differentiating both sides with respect to x, ——=(1+x") +tan  x
dx dx
zﬂ:(lﬂc:]. ] ~+tan "' x.(0+2x) :>£:]+2r_tan"x
dx 1+ x dx

11. y=tan"'(cotx)

Sol. Given y=tan ' (cotx)=tan"' tan[g—x] :%—x

Differentiating both sides with respect to x, we get, % =0-1=-1
2 k= log(sin ’ x‘)

dll = -1 4] o oYl 4
Sol. Differentiating both sides with respect to x, & { og(snﬂn u )J X d(sm ¢ )x d(x )
dx d(sm ‘x") d(x“) dx

dy 1 1 dy 4 1
- cix'_sin“'x4"/l_(x4)3 = Daﬂr_sin"‘(r'}).\{l—xs

3. y={eot” ()}

Sol. Differentiating both sides with respect to x

d {cot '(Jrz)13 ot () [ , i .
_dvlﬁ [ j}. d{ ( )} ( ) = —ji-zji{cot ](x')} { = :}2X

& afeor'(¢)) | d(¥)

B ~t€nr(c:0’t'I e )

o A cot' ()} =
{ ( )} (1+x*)

Td 146

14. y=tan’' (cos\f)._')



Sol.

15.

Sol.

16.

Sol.

17.

Sol.

Differentiating both sides with respect to x
dy d{tan '(cost_')} d{cos(\/;)} d(\/;)
de d(cos-\/;) ) d(J.;) T

Sﬂ 1 —sin{vx —l— ‘ﬂ— 7Sin(\/;)
dx 1+(cosJ_) (J_)z\l; .’dXﬁ2J;(l+coszJ;)

y =tan sin " x)

Let sin 'x=¢ , sinf=x (1)
x 1
e . - :b!ztan"( x J
1= N -

| x

Putting value of ¢ in equation (i), y=tan (tan

Differentiating both sides with respect to x

dy “{jl%J dy (J—)d(x) ]

O xS ] :
& T =i
= A 1 n

:pﬂz | X'Zs}l—xz( ) - VI-¥’NI-¥ +x° 1

dx (I—xz) a'x JI—x° 1-x7
:}ﬂ: I-x" +x° LAy 1

d (1-2)i-x de o (1-¢)”

. tan ’H:\—)

o mp P e I o )
ifferentiating both sides with respect tox, ‘a-fx— d{ta_n (J;)}x d(J,\_') X 7

_[(v,"j

zﬁze‘“’r' (J;) ] , | ﬂ—

1+(Vx) W de 2Vx(i+x)
y=1’sin"(x3)
; d(vsin"xa) a'(sin"'xz) d(xl)

Differentiating both sides with respect tox, —= X X
B ; d(sin"'x*) d(xl) dx

d} 1 1 o _¢_!_}_: X 1

™ ~2ysin a2 Jl_(x2)3 dx sirl'l(zrz)\ll—x4




dy

18. If y:sin"(cosx)+cos"(sinx) prove that E=—2

Sol. Given y=sin"'(cosx)+cos ' (sinx)

R 1 cos( % — T T .
y=sin qsin X |p+cos {cos x = y= X+ X =S y=rx—2x
2 2 2 2

Differentiating both sides with respect to x

B _dix) dW) By g B

- e A,
dx  dx dx dx dx

d -1 2\ -1
19. Prove that a{z:r,tan x—log(l+x )J_Q.tan x

Sol. y=2xtan’ x—log(l +x° ) , Differentiating both sides with respect to x

Qz[ZXd(tm" x)+tan'1 xd(Zx)][d{log(l+x3)} xd(1+x3)}

dx dx dx d(]+x2) dx

::w-‘{y—:[h‘

—¥tan ' x2 |- L . .2x] .'.g-}-i=2tan"x
dx dx

1+x° 1+x"

EXERCISE 10D (Pg.No.: 402)

[
| Jl—cosx
1. =sin
st e

LA
2sin” — x o
Sol. y=sin"' 2 = yzsin"[singj = y==
x
3)
Differentiating both sides with respect to x, Q= - = —y=lL)—..—y=l
dx dx dc 2 dx dx 2
5 y=tan"[ sinx J
l1+cosx
- -
2sin—cos — sin— 5 -
Sol. y=tan" = y=tan =y y:tan"l(xan—] = y=—
i 3']‘: i 2 A
cos cos
2
Differentiating both sides with respect to x
)
&_\2) & 140 & 1, H_1
dc  dx dc 2 dx dx 2 de 2
T— 1+'cosx)
sinx
2cos’ > cos o o
Sol. y=cot'|——2—| = y=cot’ :>y—cot'][cot——] = y==
XX ’ 2 2
2sin —Ccos— sin —
o 2 2

\



Sol.

e

Sol.

6.

Sol.

| %
b S

s "'(

. - . . 1d(x 1
Differentiating both sides with respect tox, —=——= = Q:— (x) .'.Q:—
dx  dx dx 2 dx dx 2
y=cot™
=cot’ = y=cot '[cotx) - y=2X
4 Y 3 y 2
) d(x
Differentiating both sides with respect to x, d_}z 2 = Qzl ( ) éﬁ=l
dx  dx dc 2 dx dx 2
_,[cosx+sinx]
y=tan " |—/———5
cosx—sinx
y=tan"' [M] Dividing Numerator and Denominator by cosx
COsSX—SInXx
cosXx+sinx cosx sinx
= y=tan™ cosx = yp=tan'|LOSX_COSX | _ 45 1+tanx
CosXx —sinx cosx sinx 1—tanx
cosx COSX COSX
T
tan — +tanx .
5 ) 1 z T
= y=tan = y=tan {tan[—ﬂrJ} = y=—ax
T 4 4
l—taﬂzmx

y_d=t) o) B g i
e dx

Differentiating both sides with respect to x,
g p = &=

P [cosx—sinx]

cosx+sinx

[ cosx=sinx g ,
y=cot” (—] , Dividing Numerator and Denominator by cosx

COSX+sinx
cosx—sinx cosx sinx
_ _ E - ; 4f1—tanx
=S y=cot | —EB8X_| — ymcot!| SO8X_COSX | o oot
cosx+sinx cosx+sinx 1+tanx
cos X COSX COSX

tan ” — tanx
y=cot p= => y=cot {tan x = y=cot | cot x
I+tanztanx 4 2 4

:y—£—£+x :>y—£+x
2 4 4

v d(x/4) d !
Differentiating both sides with respect to x, % -_-M"rﬁ = @ =1+0 = & =1

dx 2x dx e



/ N
1+cos3x
L 1—0083.‘1')

4 N\
Sol _ | f1+cos3x )
ol. y=cot —1 ~ = y=cot
¥V 1—cos3x

3
d(—x
. . . . / 3d(x 3
Differentiating both sides with respect to x, ﬁz 2 :>£y—=— (x) .'.Q—:—
dx dx dx 2 dx dx 2
3. yzsec"[“tan:,x]
I-tan™x
L 1+tan®x 4 1 3
Sol. y=sec |————| = y=sec |———| = y=sec
1-tan"x I-tan” x cos 2x
1+tan’ x

= Y& sec2x) = y=2x
Differentiating both sides with respect to x

Q:M 3&:2@ :)Q:Z] '2—7

dx  dx dx dx dx Cldx

1+tan’x

Sol. y=sin" 1;311:_1' = y=sin"'(cos2x) = y=sin" sin(EZxJ = y=E 0%
1+tan” x 2 2
Differentiating both sides with respect to x
r

P e
= dy——--ﬂ[zj 0N B s .-.%:—2

e de 2% dx

1+tan’
10. y=cosec | ——~
2tanx
1+tan’
Sol. y=cosec'| — | = y=cosec| 20X
2tanx 1+tan” x

j = y=cosec” (cosec2x) => y=2x
sin 2x

=> y=cosec " (

Differentiating both sides with respect to x, - =

&

N

5|
tI\IJ



11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

y=cot ™' (coseex+cotx)

1 1+
y=cot ' (cosecx +cot x) :>y=cot"[ +cosx) :>y:(;0t"'( cosx)

sinx sinx sinx
2cos’ > cos
— ol 2 e L —l( xj o %
= y=cot | ———=—| = y=cot = y=cot |cot—| = y=—
N 5 % 7 2
2sin - cos — sin —
2 2 2
d(x/2 ; d(x j
Differentiating both sides with respect to x, ‘Q:M = ﬂ:l ( ) — d_)zl
dx dx de 2 dx dx 2

y=tan"'(cotx)+cot '(tanx)

y=tan"'(cotx)+cot (tanx) = y=tan" {tan (% . x]}+cot“ {co{%—x]}

Dy=2cxill-u = y=nx-2x
¥ 5 5 2 4

Differentiating both sides with respect to x, o sk i = Q:O—Z .'.Q:—Z
dx dx dx

y=sin"(-\/]—x:)

y=sin" (Jl—x}), Let x =cosé .‘.6‘=cos“(x)

:yzsin"(d]-—coszﬁ) =5 }’zsin"(dsinle) = y=sin'(sind) = y=6

Putting the value of 6, y=cos ' (x)

a

dy d{cos"(x)} dy 1
dx

Differentiating both sides with respect tox, — = =
dx dx

I-x

}’=5i"_1[1ll—7x], Let x=cosf ..f=cos '(x) = y=sin"[ 1~ng¢9)
=% J;:sin_l M o —Sin_i Sinﬁ - }7—2
2 v 2 2
Putting the value of @ = y :%.cos'i(x)
, 1d{cos(x)} ;
Differentiating both sides with respect to x, s o { () =5 o T
dx 2 dx dc 01— x



15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

y:cos_1 H_x
2

4

y=cos"( -ITX , Let x=cos@ ..6=cos '(x)

_,[ 1+c059] E
= ¥ =C08 J > = y=cCo0S

:y:cos"(\!coszé?m} = y=cofif (cos@/2) w2 y=612

Putting the value of & , y= —;—cos“ (x)

Differentiating both sides with respect to x, @ = lM
dx 2 dx

y=cos™ (ﬁ)

y =cos’ (ﬂ) Let x=sin@ .. @=sin"'x

=>y:cos"( l—sinlg) =5 y=108" (M) = y=cos '(cosf), y=0

Putting the value of @, y =sin ' x

Differentiating both sides with respect to x, S = Sl

y=sin"' (2x\f1 - )
y=sin '(2x\flfx:), Let x=sin@ .0 =sin ' (x)

y=sin"(25in0‘dl-sin"f9) = y=sin '(2sinf.cosf) = y=sin'(sin20) = y=26

Putting the value of @, y =2sin '(x)

\

d(sin' x
Differentiating both sides with respect to x, 4 = 2—(———) o & — 3. :
ftc wﬂ& m‘ 1= x2

y=sin'(3x—4x")

y=sin" (3x—4x’), Let x=sinf .. 6 =sin"'(x) = y=sin'(3sinf—4sin’6)
= y=sin '(sin3) = y=36

Putting the value of 8, y =3sin'x

d(sin 'x)

Differentiating both sides with respect to x, Q =3
dx dx

dx 1-* & 1-x*

Y

dx

2

o~

1—x



19.

Sol.

20.

Sol.

21,

Sol.

22.

Sol.

y=sin" (1—2:(3)

y= sin'l(l—Zx:), Let x=sinf .. @=sin"'x
y=sin" (} —2sin’ 6’) = y=sin '(cos26) = y=sin" {sin[%—%?]}

:>y:%—26’, Putting the value of €, yz%—Zsin"x

Differentiating both sides with respect to x
T

ﬂ:d(aj_zd(Si"lx) & g, L A 2

=

dx dx -2 T 1

I |

Let x=sinf -.8=sin"'x

Il

8,

?[

S

7]
L

Y

2

-1
S€C

Y

o'
{
s

]

1
=sec’
\J1-sin’@ e [-Jcoszt?}
1

:;»y:sec"(——g-J = y=sec '(secf) = y=6
COs

Putting the value of @, y =sin 'x

d(sin"'x
Differentiating both sides with respect to x, .4 M % =
dx dx ax  af1-x°

J,Let x=sinf .0=sin"'(x)

[53

y=tan s
1-x
y=tan"| ———
Vi-x°
yztan"l[—JL—iz—] :y:tan"[smi} = y=tan '(tanf) = y=0
l-sin" @ cos

Putting the valueof 8, y=sin"'x

d (sm x) dy 1
Differentiating both sides with respect tox, — = T ey —

i " J
y=tan' ——
\1+41-x"

_]( X

!:ta_n 1
’ \1+\/1—:rg

[ 25in€cos€
y:tan_] LQ.J - )::[an_l(ﬂJ jy:tan_l #

1++1-sin’ @ I+cosd 2cos’

1-x-

J, Let x=sind .0 =sin ' (x)




23.

Sol.

24,

Sol.

25,

Sol.

sin —

-1 -1 e 9
= y=tan = y=tan |tan—| = y=—
cos 2 8
2
g P
Putting the value of 4, yzasm x
; d(sin'x
Differentiating both sides with respect to x; _l:l_.(.__.)_ :>_d;y‘:_l_‘ :
dc 2 dx dx 2 ,1-¥°

P=gof

X

4

1-x° . 2
y=cot™ = ] Let x=sin@ =:@=sin'(x)
X
\
y=cot’ -——w =¥ yzcot"[c?—ng = y=cot'(cotd) = y=06
sin @ sinf

Putting the value of 8 , y =sin ' x

dy_d(sin'x) a1
o el P <

Differentiating both sides with respect tox, — = =
dx dx

2 1 ]
Yy =sec

J1=x3
1-2x°

(1
=2

y=sec’ ], Let x =sin@ .0 =sin '(x)

) = y=sec  (sec28) —y=24

y—sec'](;) :>y—sec'[ 1
cos 268

\.l | ZSinl 9
Putting the value of &, y =2sin" (x)

) o ) ) dy d(sin"‘x)
Differentiating both sides with respect tox, —=2———=

dx dx
(1
v
y=sin =
\y‘l+x‘J

[ 1

s -1
y=sm =
\\.‘l+x‘

5

- 1 J - 1 __;[ 1 J
y=sin | —| Sy=sit |——| = p=sin

\V1+cot’ 8 cosec™ @ cosect

= y=sin'(sinf) = y=6

::»sz
dx

} .Let'¥x=cotd ..0=cot '(x)

Putting the value of 8, y =cot ' (x)

, dicot'(x 1
Differentiating both sides with respect to x, -dl = -{—()-}~ _‘f}_ = —-—17
dx dx dx I+x




Il

26. y=tan’ [H-_xj
1-x

Sol. y=tan '[H—x], Let x=tan@ .6 =tan'(x)

1-x
T
[ 1+tan@ " tan”+tan@ 4 T T
y=tan = y=tan = y=tan <{tan| —+6 = y=—+86
L= 1-tan * tan@ 4 4
4

Putting the value of 8, y :§+ tan"' (x)

Differentiating both sides with respect to x.

d 1 dy 1

ﬁ——=0+——;‘ g =
dx Ldt=x® dx 1+x

%
27. y=cot™ H—xJ
\I*X

_|(1+x 1
Sol. y=cot ~ ,Let x=tan@ ..6=tan '(x)
\i=X

T
/ tan — +tan®&
y=cot” 1+tan9] = y=cot’ —4 :>}’:cot"{tan(%+9)}

g 1—tan”" tan@
| 4
7 (= T T v
= y=cot " {cot| ——| —+8 S y=——=f = p=2_¢
g { [2 [4 D} K e

Putting the value of ‘6", yzg—tan”(x)

Differentiating both sides with respect to x

& d[z) dlan'x) & 1 a1
= — e e -
dx dx dx dx 1+x° dx 14+ x°
28. y=tan" 3x—.rj
\l—3x“
f .
Sol. y=tan"' = x,J, Let x = tan# .0 = tan ' (x)
1-3x"
{ 3
[ 3tan@ —tan" @ )
=tan'| ———— | = y=tan"'(tan38) —=y=30
g ( 1-3tan’0 ] Y ), =

Putting the value of '@", y=3tan'(x)

Differentiating both sides with respect to x

ﬂ::;d(tan'ix) :dy:3 | - ﬂ: 3

dx dx & 1+x  d 1+x




29. }’=cosec‘1[ qu]
2x

Sol. y=cosec [ : ;x‘ ] Let x=tan@ ..6 =tan '(x)
x
y=cosec” Lisw § = y=cosec | ————
2tan@ 2tanf
1+tan’ @

iyzcosec'l( ] = y=cosec  (cosec26) = y=20

sin 260
Putting the value of '@', y =2tan™"(x)
Differentiating both sides with respect to x

ﬁ_d(z.tan"r) :Q—z 1 LAy 2
dx dx de T 1+x T de 14X
30. yzsec"[“xj
1—x°
Sol. y=sec’ (:er*) Let x=tan6 .6 =tan"' (x)
—x-

1
y=sec_,[1+tan*9] s e gee) 1-tan” 6

1—tan” 8 l+tan’ @

_ 1 ) o)

' =sec = y=sec (sec20) = y=20
# (cos 26 # ( ) ?
Putting the value of '6', y=2tan"'(x)

Differentiating both sides with respect to x

a_dl@'s) @ 1 a2

dx dx dc T 1+x* Tde 1+x°

. ]
31, y:sm'l[ J
N
]
Sol. y:sin'l[ ,Let x=tan@ .. 0 =tan"'(x)
\/1+x3}

= yzsin"[;‘J :>y=sin"[ :
V1+tan® @ secd

g Lo [ /3
= LW i
= y=sin {sm(z ]} =y =

Putting the value of '8", yzgntan" (x)

J = y=sin'(cosb)

Differentiating both sides with respect to x



32.

Sol.

33.

Sol.

34.

Sol.

15) s
a_“\o) dlan'x) @ 1 b1

dx  dx dr dx 1+ dc 14X

P ¥ +1
P |

= y=r—sec’ | 1=tan’ = y=gm-sec’ 1 ]
1+tan- @

= y=n—sec” (sec26) = y=x-20

Putting the valueof ‘6", y= 7—2tan "' (x)

Differentiating both sides with respect to x

dy_d(x)_,d(tan"x) o, ) b2

= -
dx dx dx dx 1+x° dx 1+x°

yZCOS"[I;x ] = y=cos’ :—_—(Ll— ,Let tan@=x" @ =tan"' (x")

4 1=1an’@ .
1 1
=¢os |———| = y=cos (cos28)=>y=20
¥ [1+tan“6’] ¥ ( )=y
Putting the value of '8', y= Ztan'l(:c”)

Differentiating both sides with respect to x

L] Gl ) Il R RS BSE

dx d(x") dx d A1+(.r")' Code 1+x7
y=tan™ [;]Let x=asind = Z=sin@ :-.0=sin" (i}
a-x a a

asin@ asin@

. yzta“_l[ﬂ—m} = y=tan" i = ———
Na’—a’sin" @ a"(l—sin‘B)

] = y=tan '(tanf) = y=0

acosd




35.

Sol.

36.

Sol.

Putting the value of 8, y =sin"’ [-‘\-J
a

Differentiating both sides with respect to x, Ve

W, 1 Vi & 1 1 & & 1 @
dx x 2 a dx dx _x2 a dx a:_xz a dx
-0
y=sin'1{2ax l—azx:}
y:sin"{Zax l—a:xl},Let ax=sin@ ..6=sin"'(ax)
= y=sin"{23in8\ll~—sin:9} = y=sin"{sin26},
Putting the value of &, y=2sin 'ax
Differentiating both sides with respect to x
d{sin™
& _jdin (@)} d@) & _, 1 b 24
dx d (ax) dx dx ﬁ~(ax): dc  1-a°x°
_.(\fl-l-alxz—l]
y=tan | ———
ax

, Let ax=tan@ .'.6‘=tan"(ax)

y:tan_l[,/u(ax): ~1]

1 N

% - =
y:tan“l( 1+tan g_lJ :}yztmg(sece_l} :>y:tan" cosg

tan@ tan & sin@
coséd
2si 39 in =
- 1-cos@ . aE ) a smz
= y=tan : = y=tan '|———=—| = y=tan
sing 2sin—cos— cos—
2 2 L

0| D

ﬂy:tm"l[tangJ = y=

Putting the value of &, y = -;—tan" (ax)

Differentiating both sides with respect to x

dy 1d{tan (@)} d@) & 1 1 & a

& 2 d(ax) dx de 204(a)y | dc 2(1+dX)




37.

Sol.

38.

Sol.

a5

- LG ., & e
y=san‘(—}Let x’=a’ cotd = —=cotd .'.9=c0t'[—,]
*+a’ a a

._,{ a’ cotf J e a’ cotf
y=sin | —m——mo-| D y=sin'| ——m——

va'cot' 8 +a’ a“(c0t36+1)

. [ a’cot@ . ,(cosﬁ siru?]
= y=sin | ———| = y=sin_ | ——x——
a“ cosec@ sind 1

= y=sin"'(cosf) = y=sin" {sin(-;—mﬁ]}:’):%—@

N r il %
Putting the valueof 8. y =E—cot —
7

Differentiating both sides with respect to x

o(3) () o(5)
d_y= 2)_ g X 2 :ﬂ=0+—l-.—]—2x

dx dx x° dx N @
d[z} 14{"2}
a a
d a' 1 d 2a°
:>_y= 4 48 ,,.ZX _y: & x:&
dc a +x a dx a +x

e e 41 o) eF+1 B a4 1+€*
y=tn | ——| Dystan ———=r Dy=—tan| —5
a1 —(l—e ) 1-e

Let ¢ =tané .6 =tan "' (e”)

tan%ﬂan@
] mgmetest|

y__tan_,[lﬂan@

I-tan@ l—tan%ﬂanf?

r=—t - ta £ 9 :—f——g

Putting the value of &, y = —-%--tan'1 (ez")

A3) afan (@) ae?) ao

Differentiating both sides with respect to x, & — - - X X
dx d(e™) d(2x)  dx

dx

dy 1 elxz . d_y: _zelx
dx |+(e3’f)3‘ T de 1+e™




39. y=cos'(2x)+2cos’ (\!1 —4x° )
Sol. y=cos'(2x)+2cos” (JI—4x3), Let 2x=cosf .. O=cos '(2x)

y=cos '(cos@)+2cos (\/I —cos’ (9)

= y=0+2cos ' (sinf) = y—9+2cos"‘{cos(%~6)} :>y-6'+2[%—19)
= y=0+m—28 = y=z—-8
Putting the value of 8, y =7 —cos ' (2x)

dy _d(x)_dfeos(20)} d(2v)
dx d(2x) dx

Differentiating both sides with respect to x,

40. y:tan”'[ a—x}
I+ax
dy

Sol. y=tan_]( a—x] =tan'a—tan"' x :)—zo—i(tan"x):
1+ax dx dx

I+x°

dy d{tan L (a)} d(a) d(tan E x)

Differentiating both sides with respect tox, —= X
dx d(a) dx dx

dy_ 1 o 1y 1

afr=1+a3' 1+ dx 1+x°
41, y=tan"(fx_3ij

Sol. yztan"'[\/;—ﬂf} _y,*:tan"{\/;“x} =tan"'x—tan'x

l+dxx

3 o g : 1 1 1
Differentiating both sides with respect to x, - 4 =

d () 2 1

L1
dJcP2J;(l+x) 1+x
42. }’Ztan"[fj/;/—x;J
Sol. yztan"{—i;\/%ﬁ} :>y:tanl(\/;)+taﬂl(‘/;) :%:(H%(tan"sf;):m

Differentiating both sides with respect to x

w_dfn ") a(da) afen ()} a(4F)

dc d(Ja) & d(x) dx




dy dy 1

T —= ——————

1 & e
& dn(irx) e 2dx(iex)

43. y—tan"'[J_sz
1+6x

3=2%
Sol. y=tan" '=tan"' (3)—tan " (2
ol. y=tan [1+6x] = y=tan ' (3)—tan "' (2x)

Differentiating both sides with respect to x
o _dfon ) afen’(9) an

X

dx dx d(2x) dx

d) d’
:;v—}:O— l =2 =2~ s 7

dx 1+(2x) de  1+4x

5x
44, '=tan |
! [l—éxg)

o o® _ o 3x42x
Sel. y=tan < = y=tan |———
1-6x 1-3x2x

Let 3x=tan4 ..A=tan" (3x) & 2x=tanB ..B=tan ' (2x)

— t® tanA4 +tan B
u l1-tan 4.tan B

J = y=tan'{tan(4+B)] = y=4+B

Putting the value of A& B, y=tan'(3x)+tan '(2x)
Differentiating both sides with respect to x
dy _ d{tan '(3x)} Xa‘(3x) ¥ d{tan”’ (Zx)} : d(2x)
dx d(3x) dx d(2x) dx
d 1 1 dy 3 2
> g Gy @) & T

5
45. y=tan"[ & J
1+15x°

J :yztan"[ Sx—BxJ = y=tan"'(5x)—tan"' (3x)

1+5x3x

Sol. y=tan" -
Y [lHSx‘

Differentiating both sides with respect to x
dy d{tan" (5)(’)} F d(5x) ~ d{tan'l (3x)} . d(3x)

dx d(5x) dx d(3x) dx
EQZ ! —5— ! —3 ﬁ: 2 = — 3 -
dx I+(5x)' 1+(3x)" dx 1+25x" 1+9x

46. If y=tan™ [ax_—b] prove that @
a+bx dx

T 1+x
Sol. y :tan"'[m_b]




47.

Sol.

48.

Sol.

49.

Sol.

Dividing nominator and denominatorby @, y=tan' s = y=tan
a+bx LA
a a
b
x_ —
= y=tan" ba = y=tan"'(x)—tan ' (b/a)
I+—.x
a

Differentiating both sides with respect to x

dy d{tan" (x)} d ( 5 b) dy 1 dy 1
2 =l an =] & == 5 == ~
dx dx dx a de 1+x dv 1+x

If y:sin'l( 2x,)+sec"'[l+x;] L -
J dx

1+x° 1-x 1+x

y=sin"[l 2x2}+sec_] [:i&} Let x=tan@ ..@=tan '(x)
T — X

y—sin"( 2tanf }Lsec" 1+tan @
1+tan* @ 1-tan’ @

= p=sin" (sin26)+sec '(sec28) = y=20+20 = y=40
Putting the value of &, y=4tan '(x)

d(tan'x
Differentiating both sides with respect to x «-@—-:4—(———) = ‘@'_:4' l, —@—: 4,
dx dx dx 1+x° dx  1+x°
If y=sec 1[—)4— ,[x_] showthatﬂzo
x—1 x+ dx
_,[x+1} ) _I(xﬁlj _,(xwlj . _,(Xv]J e = T
y=sec | —— |+sin = y=cos | ——|+sin [ —— Cosin X+cos  Xx=—
x=—1 x+1 X+ x+1 2
b4
i\
iy:.'z:; ﬂv_z___i_ _"2:0
2 dx dx dx
If y=sin{2tan"’ - show that & = __Z
1+x 1—x?2
yzsin{ztan"[ '—"5”
l+x
Let x=cosf .. 6=cos '(x), y=sin{2tan’ F ke = y=sin{2. tan"'
1+cos@

y=sin{2tan" (tang]} :}y:sin{ng = y=sinf

Putting the value of &, y =sin(cos ' x)

Differentiating both sides with respect to x



dsi 'x) d(cos -
e t a G S
— I—x
Nl+x-1-x afy 1
50. K y= — h —
y=tan { I - prove that — 5

Sol. y=tan"' Lo ) ,Let x=cos28 =20=cos'(x) .. Gzlcos"(x)
Ji+x+4/1-x 2
- _ 2 2 _ 2 < -
b i V1+c0s28 —+/1-cos20 5 3=t J 005,9 J smﬂf?
J1+¢c0s28 +/1-cos 20 J2cos> @ ++/2sin’ 0

b ﬁcosﬁ—ﬁsinﬁl p— V2 (cos@=sin6) :}r_tm_,(cos{?—sinﬁj
chosﬁ+~/§sin8j Jf(co56'+sin9) cos@ +siné

Dividing nminator and denominator by cosé&

0059 smé? cgigﬁgne
R cosd 1| cos8 cos@ o 1-tan@
il cos@ +sin @ = cosf , sind I [gﬂangJ
cosé& cosf cosé

t —tan@ i i
= y=4an" 4—;{ =% y:tan"{tan(——ﬁJ}:) y=—0
1+ tan—tan@ 4 4
4
. 7 1 5
Putting the value of 8, y :z--z—cos (x)

Differentiating both sides with respect tox

d_y_d(;rm)_]d(cos’x) :>ﬂ - |
dc dx 2 dx dx U

x+1
51. Differentiate sin"[l2 4x} w.rt X
+

Sol. y=sin 1( me = y=sin" 2 —| = y=sin" 2 .
\1+4 1+(23) l+(2x)—

. : . 4 2.tan@ =NE
Let 2*=tan@ ..@=tan '(2°), y=sin ‘[—] = yp=sin '(sin20) = y=28
(), y=sin”| —=n| =W (sin26) = y
Putting the value of 8, y=2tan" (2")

Differentiating both sides with respect to x

d e 2x x "
B ey )}xd(z) =2 s, 2log2 = L2182

dx d(2%) dx de " pe(27) dc  1+4°




Exercise 10 E

Find o ,when
1. X+y'=4
d x3 2 4
Sol. Differentiating both sides with respect to x, ( )+ (y )ﬂ= ()
dx dy dx dx
:>2xl+2yd:v 6 =58y iy B & X
dx dc« 2y dx y
; T T AES
a b
: - L 1d(x*) 1d(y’) ay d(1
Sol. Differentiating both sides withrespecttox, — ( ) - ( ) ol ()
a dx b‘ dy d  dx
:)i2x1+—2—2y—= :2_%;:11:( .'.ﬁ=~b;x
b dx b a dc ay
3. desfp=iB
Sol. Differentiating both sides with respect to x
dWx) a\3) @y da) 4 1 &
- —_—= = =
dx dy ‘dc  da J_ J_dx
L tdy ot 1 Ay &y
T odx 2y dv 2fyde 2x dc Jx Tax Vx
4 P4y =a"
d{x /3 d(y’ dla"”
Sol. Differentiating both sides with respect to x, ( )£+ () )Q: ( )d
dx  dx dy dx da
2. 2 2. -1 X
:>-2—x3].l+3y . 2.'.*.'3]0 :>£x3+gy3ﬂ=0
3 3 dx 3 3 3 dx
1 1
1 = , , 3
:).2_'};3-@:_3_‘73 :)d_‘}:—xl _‘_ “_ty_:_}l
37 de 3 dx = dx Z
y-3 x
5 =
Sol. xy=¢’ 1)
Differentiating both sides with respect to x
d(c’
xﬂerf: ( )ﬁ = dy+_yl-2c0 :>x£—+y
dc T dx de dx dx dx
dy dy ¥y =
DSX—=-y D>—=-=— sl
R g (i1)
From equation (i), xy=c’ :>y=£
X
& __¢

Putting the value of y in equation (ii), —=-—
dx X




Sol.

Sol.

Sol.

Sol.

¥ +y -3y =1

.‘i(_)i()_)sb_;;[d} &40

+
& @ dy dr Yo

Differentiating both sides with respect to x, &

dy [ dy ] dy dy
= 2x1+2y—-3|x—+ypl|=0 = 2x+2y—-3x—-3y=0
}dx dx 4 }dx dx w

Zij 3xz—3y—2x :%(2y—3x)=3y—2x
LA _3y-2x | dy —(2x-3y) dy _2x-3y
dx 2y-3x de -(3x-2y) Tdr 3x=2y
W —p—-5=0
d(xy’) d(x d(s
Differentiating both sides with respect to x, (xy )— ( y)_ ()=O
dx dx dx
d(y’ o ,d(x
= QX (y) +y (x) aj+y—(x) =0=0
dy de °  dx de ° dv
=5 [x.Zy%+y3.l]+[x3%+ny]:0 :Zwﬁ—xz%zzv—)

G & -(r-20) & y-29
- E(zxy—x)—Zx) = E__(xl,gxy) ’ dx_xz—Zx_y
(*+7) =
d{ X+ y° :} B 2
Differentiating both sides with respecttox, - j} xd(x i | J 4(p)
d(x‘+y“) dx dx
=1 2(x3+y2)><{——d(r)+d(y_) } 2 dx
dx dy dx dx dx
= 2(r3+y2)‘{2x‘1+2y%}:x%+y,I = 2(x2+y:)[2x+2y%):x%+y
— 4x(x3+y )+4y(x +y° )i x%+y — 4y(x +y° )%—x%=y—4x(x2 +y3)

dy(, s 3 K T a2 dy _ y—4xyt 4%
35(4xy+4} —x)—y-—4x 4xy ) dr_—_4y3+4x3y—x
x> +y" =log(xy)
d(f) £+d(y2) Q:d{!og(xy)}xd(,\y)
dc dc  dy d  d(x) dx

= 2x-1+2)’%=i{ z+y$} = Zx+2yi L(x—?—q]
i  xy xy X
dy_ldy 1

Q=L.xd—y+i.y = 2x+2y—=— =
xy dx xy dx ydx «x

Differentiating both sides with respect to x,

= 2x+2y



=» 2y—£{y~—lﬁ=l*2x = «@(2}*~1J=[12xJ

de ydx x dx y X
. g_}:[z}.:_l}[l—zf} . ﬂ:}-(p—?f)
dx\ y X dx x(2y‘—l)

10. x"+y'=a"

d) o d0) o _dle”) do
dx

Sol. Differentiating both sides with respect to x, —
dx dy

o dy
dx

da dx

=na™' 0 =S £ay™ 9 =)
dx

-1 n-1
:bny""ﬂz—nx"”' ::,ﬂ:_nx"} .'.ﬂ:—x_,
dx dc mwy" dc "

= nx"" +ny

11. xsin2y = ycos2x
Sol. Differentiating both sides with respect to x
xa’(sm 2y) . d(2y) d(x) - d(cos2x) L d(2x) +cos2xd(y)
d(2y) dx dx d(2x) dx dx

+sin2y

= xcosZy.ZﬂﬂLsinZyAI: —ysin 2x.2+c052xﬁ
T dx dx

’ y . 3 dy . .
= | 2xcosZy%—cos2x%=—2ysm 2¥=sin2y - —Ji—(ZxcosZy—mst)=*(2ysm2x+sm2y)

dy —(2ysin2x +sin2y) .dy _2ysin2x+sin2y
dx —(cos2x=2xcos2y) ~ dr cos2x=2xcos2y

12. sinx+2cosy+xy=0

d(singx)xd(sinx)+2d(008}’) Q_'_d(’g’)zo

Sol. Differentiating both sides with respect to x,

d(sinx) dx dy dx  dx
= 2sinxcosx+2(—sin_y)%+(xd—‘;+y%):0
e
dy dy _dy

. . dy . .
= 2s5in2¥—2sin y—+x—+y=0 = -2sin y—+x—==-y-sin2x
1 }dx & Yy 1 ,de o ¥

: = i 2 ) 3
=% Q(—25iny+x]=-(y+sin2x) = ﬂz_(w_x)_ -..ﬂ:yJ_r51n2x
“ dx —(2siny-x) dx 2siny-x
13. ysecx+tanx+x'y=0

Sol. Differentiating both sides with respect to x, yT +secx +y

d(secx) £+d[tanx)+ od a’(x:) .
dx dx dx dx

dy

=5 ysecx,tanersecx%Jrsecszrx:—+y.2x=0

dy ff}_

= secx—-+x =-2xy—sec’ x— ysecx+tan x

- %(Secx+x:) =_(2J‘3’+53(‘: X+ ysecxtan x] ‘%z _(2xy"‘"sec'x+ysecxtanx)

secx+x’



14.

Sol.

15.

Sol.

16.

Sol.

cot(xy)+xy=y
d{cot (13?)} i d(xy) 1 d(xy) _ d(y)
d(xy) dx dx dx

= —coseﬁ(xy){xﬂer%}d]_{xﬂ_,_yﬁ} _dy

Differentiating both sides with respect to x,

dx dc dc] dx
= Acosecz(@z){xd—;er}jt{x%er}:%
= ‘xcose‘c:(xy)%—ycosecz(xy)+xddx—y+y:d_€;
= —xcosec’ (”’)%er%_%:—erycosec:(xy)
dy > s
= —l — ’ __1
—" a&r{ xcosec” (xy)+x } y{cosec (xy) }
Lo paf(9) Ay _yeot(w) . dy =yeot’(w)
dx —I—x{cosecz(xy)—l} dc —1-xcot’(xy)  dr I+xcot’(xy)

ytanx—y’cosx+2x=0
Differentiating both sides with respect to x

{}’—d(umx)+tamrﬁ}—{y2 d(cosx)+cosxd(y:) @}+M 0

dx dx dx dy dc|  dx

= yseczx+tanxﬁ+y3 sinx-cosxiyﬂ+2 =0
dx dx

dy

s dy 2. 2
= tanx—-—-2ycosx—=-2—y sinx— ysec x
e i ) M
= dy(tanx~2’ =—(2+y’si 3
. ¥ yeosx)= ( +y°sinx+ ysec x)

" a[vﬁ_(2+y:sinx+yseczx) _dy 2+ sinx+ysecx
dx —(2pcosx—tanx)  dr  2ycosx—tanx

e*logy =sin"x+sin"' y

Differentiating both sides with respect to x
sdlogy) ay  d(ef) d(sin'x) dfsin’y) g
. .E

ogy =

dy  dx dx dx dy
=% e‘.lﬂﬂogy.e‘: I ad ) = & = E & i - @: : =—logye”
y dx iy 1oyt yde Ji-yde 1-¢°
dy| e* 1 1 < dy e’\/l—y: o 1-log ye*J1-x°
= = —- = |= =—logye” = — i >
dx| y \/l—y' NS dx y-Jl—y' N

2@_); 1..ya(1—logy‘gx,\h-x') -C_{)i_y h_y: 8 W
dx V- (e”\/1~y: —y) dix 1-x* | &1-y' -y



17.

Sol.

18.

Sol.

xylog(x+y)=1

xylog(x+y)=1 kD)
Differentiating both sides with respect to x

d{log(x+y)} X d(x+y)
d(x+y) dx

1 (dx dy dy dx
=5 Xy —+— [+] + —_ 0
» x+y[dx dfr) og(x y){ dx J’aﬁr}

= 2 [] +i;';]+log(x+y)[xg—+y]

x+y

ol aj;+xlog(x+_y) +ylog(x+y)=0
x+y x+ydx

=» x?y%+xlog(x+y)£ —ylog(x+y)- x+y

L. m 8 ——+xlog(x+y) |=—| ylog(x+y)+ L
de\x+y x+y

%{n’+x(x;i);og(x+y)}z _{}’(Hy)(l:i(;;y)“y}

= dy _ y{(x+y)log(x+y)+x}

dx x{y+(x+y)log(x+y)}

...(i1)

From equation (i), xylog(x+y)=1 = ‘Og(JH)’):L
xy

Putting the value of log(x+ y)in equation (ii),

1 x+y+x:y}
yi(x+y).—+x y
- {( )xy } _&__ { Xy

&
dx x{y-ﬁ-(x+y)log(x+y)} dx x{y+(x+y)log(x+y)}
dy (x+y+x3y)

de X {y+(x+y)log(x+y)}

tan(x+y)+tan(x—y)=l

Differentiating both sides with respect tox

dftan(x+y)} d(x+y) ditan(x=y)} d(x-y) d(1)
d(x+y) dx d(x-y) dx dx

= secz(x+y){%+%}+sec (x— y){d i}:o

= secz(x+y){l+%}+sec3(x—y){l—ﬁ} =0

dx

= sec’(x+y)+sec’ (x+y)%+sec: (x—y)-sec’ (x—y)% =0

= sec’ (x+y)%secz(xy)i—y=secz (x—y)—sec’ (x+y)



19.

Sol.

20.

Sol.

21,

Sol.

=5 %{SEC: (3('4-}?)—‘3.(‘:(22 (x—y)} = —{sec :(x—y)+sec3 (I+y)}

dy _ —{sec2 (x—y)+sec:(x+y)} Ly sec” (x+y)+sec” (x—y)
dx —{secl(x—y)—secz(xwuy)} dx  sec’(x—y)—sec’(x+y)

log+/x* +y* =tan [l)
X
Given, log/x* +® =tan '{ij =% %]og(f +y3)=tan"£
X X

Differentiating both sides with respect tox

, . dy _ dx
! _{d(r*)ﬁ(f)g}: L eV
2(x*+)?) | Ay ek “(2]2 (x)°

dy dy .
o (29} o) (2]

= sl = _ )N R
2(1’ + ) ) [ Y dx) x +y° o 2()(' +y-) N
D_ b V@ dy dy x+y
= Xpli¥e——X—— = Y+y=x—— ST, . . B
If y=xsiny, prove that ¥
1-xcosy
y=xsiny itk

_diny) dy . d(x)

Differentiating both sides of (i) with respect tox, — —F8iny——

dx de dx
= %:_.xcosy%ﬂiny.l =¥ %—xcosy%:sin},
ay g dy siny &
= —(l-xcosy)=sin =>—=—=— ...(u
= 3 y)=siny =-5 g
From equation (i), y=xsiny ..siny e
¥
Putting the value of sin y inequation (ii), Do Vo xﬂ:___y
% x(1-xcosy) dx l=xcosy

ay ¥y
If xy=tan show that —=— ===
Xy (’9) E E

xy = tan(xy) . (D)

: t d(xy
Differentiating both sides of (i) with respect to x, xd—y+ o { - (xy)} X (2)

& Cde d(y) | d

= x%+y:sec3 (xy).{x%+y%} = xix—y+y:secl(xy){x‘j—j;+y}
=" x—i—+y=xsecl(xy)%+ysec2(xy) = y-ysec’ (xy)=xsec’ (x})f*"——x@



22.

Sol.

Sol.

; g dy _ yisec ()1} dy -y
= yjl-sec ') = X——{s€cC =y = —=———i—=—
y{ (xy)} dx{ (o) } dx x{sec:(x;;’)ml} dc x
If ylogx=x—y prove that Q:&
dx  (1+logx)
ylogx=x-y ..()
Differentiating both sides of (i) with respect to x
d(logx) dy _d(x) d(y) ! dy _, dy
—+1 —_——— =1 - 1=
¥ dx +0gxdr dx dx :yx+0gxdx dx
dy dy . ¥ dy x-y
logxZ+Z =1L <l )=—2%
= logx—+— . :>dx(ogx+) .
dy x-y dy ylogx -
- —=— = =—=_
dc  x(l+logx) — dr x(l+logx) 4)
From equation (i), ylogx=x-y = ylogxr+y=x = y(logx+l)=x :>£=;
¥ (l+logx)
. y . . e dy log x _dy log x
Putting the value of = in equation (ii), —= S——
- o ) de  (1+logx)(1+logx)  dx (1+logx)’

If cosy=xcos(y+a) prove that sz
dx sina

cosy=xcos(y+a) ..(i)

Differentiating both sides with respect to x, it B
cos(y +a)

deosy : dcos(y+a)

cos(y+a). cos
= - dx =1
cos” (v +a)

cos(y+a)(—siny)% +cosy.sin(a+y)%

=% =1

cos’ (y+a)

dy

3 L
dx

(sin(a +y)cos y—sin Vcos(y+a)) =cos’ (y+a)

dy . e e . dy _cos’(a+y)
N dr(sm(y+a y))=cos’(a+y) e
Putting the value of x in equation (ii),

dy _ cos(y+a) L@ cos’ (y+a)
dx —gii o — OB _sin(y+a) dx —sinycos(y+a)+cosy.sin(y+a)
cos(y+a)

dy _ cos’ (y+a) ) ﬂ:cosg(yﬂr)

= = F
de sin(y+a-y) dx sina

[.sin(4—B)=sin Acos B—cos Asin B |



24. If cos [x“—y‘J =tan' (@) prove that —“i'-’\i:—)i .
X +y dx «x

Sol. cos™' [i_ ;“:_] =tan'(a) = : ;f -cos{tan '(a)}

Differentiating both sides with respect to x
2 d 2 e ’ 9. 4 d g + 2
(x2+}") ('xafry )—(X'*J") (xdxy ) _d{cos(tan"a)}

=) Z

(Jr2 +y3)(2x—2y%J—(x: —}’3)[2x+ 2}’%]

= =0

(Jr2 +y3)2

= o 4r") x-r R (e -y7) x+ 22 =0
(497 ( }_]:( y)[mg]

s dy dy s dy
= X - = =X R — V=
ydxy o Yo 707 g

= —x’y%—xz}’%z—yzx—y:x :>—2x:y%:—2y2x >

B

-2y°x

2x°y

Y
= =



EXERCISE 10F (Pg.no.: 425)

Find Q, when:
dx

1
1. y=x*
1

Sol. , Taking log both sides we get, logy —log[x* =logy= *log (x)

? o : ; d(lo d(logx
Differentiating both sides with respect to x, (log)) ﬁ‘i ( g )

+logx

dgj

dy de x
ydx x x X pdx x= x ydx x
; yox*(1-1
= & 'y,(]—logx) ﬁ___ ( ﬁogx)
dx x dx x
2. yzx"r;

Sol. y= x‘;-"‘, Taking log both sides we get , log y = log( ) =logy= J_logx

Differentiating both sides with respect to x

Hogy) oy _ (o5 A=) 1w !
+log x. =5 ———\/_ +logx. —=
& & > sk g Be g
ldy 1  logx ldy 2+logx dy  y(2+logx) dy x‘r(2+100r)

:;dx_\/;+m :ydx —27;_ dx 2\/; Tk 2J/x
3. y=(logx)’
Sol. y=(log x)x, Taking log both sides we get , log y = log {(log x)'r} = log y = xlog(log x)
Differentiating both sides with respect to x

d(logy) dy _ {Iog(logx)} . d(logx)
dv dx = d(logx) dx
I dy

1 dy
—. .—+I 1 1 =>——= +log(log ===
yde logx x og(logzx). ydx logx og(log) dx y{

d(x)

+log(logx). -

e +log(log x)}

dy
— =(logx +log(logx
- =(logx) ;-——+1log(log)
4’ },_xsinx
Sol. y=x"", Takinglog both sides we get, logy = log(x"“") = log y =sinx.logx

Differentiating both sides with respect to x

d(logy ) dl d (sl
(Og})flzsinx. (ng)+I0gx (sinx) . dfy_smx-ﬂogxcosx
dy  dx dx dx ydx x
:}sz(m +log x. cosx] szsm[sm +log x. cosx]
dx X dx X



Sol.

Sol.

Sol.

Sol.

cos 'k!_'rJ

Y=

ous'}l,t}

y=x , Taking log both sides we get, logy = Iog(xc‘“_"") = log y=cos x.logx
Differentiating both sides with respect to x

d(l : d(1 d(cos™' x ’
d(logy) ogy)__a} =cos x. (logx) +logx. ( ) =4 ld—} =cos ' xAl-f-logx -
dy  dx dx dx y dx x

i -1 ) : 15
- Qz}{cos ¥ logxﬁ] Q:xm-x[cos T Iogxq]
dx & \/1—.\" 5 - Jl—x“

1-x?

dx
1
y=(tanx)s

1 1
y=(tanx)x, Taking log both sides we get, log y = log{(tan x)i} = logy :-llog(tan x)
X

<)

Differentiating both sides with respect to x

d1log(ta
dlogy) dv_1 dflos(n)} aanx)
dy dx x d(tanx) dx dx
. 1
i 1 1 Asec'x+log(tanx).[*izj il b 2 _og(timx)
y dx x tanx X ydx x 2sinx.cosx x

sy 1ldy 2cosec2x log(tfm x) - dy _ y{Zr(cosec 2x2— log(tan x)}
ydx X x° dx x

-

! { 2xcos ec 2x—log (tan x)}
2

% =(tanx)x
y=(sinx)™"
y=(sinx)”", Taking log both sides we get, log y =log {(sin x)mx} = log y = cosx.log(sin x)

Differentiating both sides with respect to x

; dil i i
dlog(y)’fj_ el { og.(sm x)} ><c;l'(smx) +iga]sia x)d(cosx)
dv dx d(sinx) dx
=% %% =CosX. Sinx.cosx+lc»g(sin x).(-sinx) = %:y(cosx.cot x—log(sinx).sin x)

4 = (sin x) cc'”(c:cst xcos x—sin x.log(sin x))
e

y > (l()g x)sinx

y=(logx)™", Taking log both sides we get, log y =log {(Iogx) x} = log y =sinx.log(log x)

Differentiating both sides with respect to x

' dlog(log i
d(logy)vd_) il {log(logx)} ! d(logx) +Iog(logx)d(sm x)
dy  dx d(logx) d dx
= -};—%- sin x. logxéﬂog(logx).cosx = %_},{xsll:gxx +cosx.10g(Iogx)}



Sol.

10.

Sol.

11.

Sol.

12.

Sol.

% =(log x)w{ BT ot x.]og(logx)}

xlogx
y=(cos x)k‘”
log

y=(cosx)™", Taking log both sides we get, log y =log {( ccsx)'"‘”} = log y = log x.log(cos x)

On differentiating both sides with respect x

) dy dil
o) dlslo)) deonn) s
dy  dx d(cosx) dx dx
|
=" %% =logx. cols.x (—sinx)+ log__(cosx)% =t d_dxy = y[—log x.tan x+_&:sxlj
13,42 (cosx)™* {—log(cos 5 log ¥ tan x}
dx x
y= (tan x)siux

s

y=(tanx)"", Taking log both sides we get, log y = log {(tan .r)ﬂ“} = log y =sin x.log(tan x)

On differentiating both sides with respect x

N dy dilog(t i
__d(]og})_iz sinx. {log (tan )} x Ay +log(tan x).-_d(sm %)
dy dx d(tanx) dx dx
= %.%=sinx anxAsecexHog(tanx).cosx

dy _

= % = y{secx+cosxlog(tanx)} .- —F (tan x)™ {cosx.log(tan x) +secx}
y=(cosx)""
y=(cosx)"", Taking log both sides we get, logy =log {( _ x)casx} I

On differentiating both sides with respect to x
dflogy) &5 d{log(oosx))_d(coss)
—— ==

d(cosx)
——=COSX. x +log(cosx). ———=
dy  dx d(cosx) dx
=% 5% = cosx.ﬁ,(—sinx)+10g(cosx)(—sinx) = % = —y(sinx +sinx.log(cosx))
-‘% =—(cosx)™" sinx(1+logcosx)
y=(tanx)™"

y=(tanx)™", Taking log both sides we get, log y =log{tan x“"“‘} = log y = cot x.log(tan x)

On differentiating both sides with respect to x

dilog(t
d(logy) i A {log(tan x)} 4 d(tan x) +log(tanx),d(cot x)
dy dx d(tanx) dx dx
N J— sec” x+1 - 2 . - 2x— :
= cotx. : og(tan x)( cosec x) =] {cosec x —log(tan x)cosec x}

y dx tan x



dy

=5 i (tanx)™" .cosec:x{l —log(tan x)}

13- y = xsin?x
Sol. y=x""*, Taking long both sides we get, log y = Iog(x‘“'”"‘) = log y = sin 2x.log(x)

On differentiating both sides with respect to x
d(logy) . J— d(logx) —_— d(sin2x) X d(2x)

dy  dx ok ~d(2x) dx
=5 lﬂ =sin 2x.l+ logx.cos2x2 = & :y[sm —. +logx.c052x.2}
y dx b ¥
- ﬂ s xsin:.\: { sin2x +(2COS 2:‘:) log.x}
dx 2

4. y= (sin =3 x)x
Sol. y= (s.in’1 x)x . Taking log both sides we get, log y = log {(sin” x)x} = logy = xlog(sin ' x)
On differentiating both sides with respect to x

d(logy) dy x-d{log(sin” x)} ; d(sin™x)

dy dv d(sin "' x) dx

d(x)

+log (sin'i x)

e

.%:x, : l +log(sin"x).l zﬁ:y{_—i———-rlog(sin'x)}

T - 2
Sin X f]—x° sin! x.41—x2

Q‘j'& < =

=(sin ' x)’ {log(sinI x) +;}
1=x"

sin”' x.

1S. y= sin(x")

Sol. y=sin(x“'), Let x*=¢ = y=sin(/) 50
On differentiating both sides of (i) with respect to x

dy _d(sing) d(1) (i)

dx dt dx
= 1=x", taking log both sides we get, log/ = log(r‘) = log? =xlogx ...(ii1)
On differentiating both sides of (iit) with respect to x

d(logt) dt :xd(logx) 1 dt

d(x) 1
+logx—— =——=x—+logx.1
dr dx dx dx 1 dx x

=2% =l+logx = %:!(Hlogx) = %:x"(nlogx)

~ | =
e

Putting the value of % in equation (ii), % = cos(x*').x*’ (1+logx)
16. y=(3x+5)""
Sol. y=(3x+5)""

Taking log both sides we get, log y = log{(3x + 5){2"‘_3'} = logy=(2x-3)log(3x+5)



On differentiating both sides with respect to x

dflog(3x+5 x—
15 3 {log(3x + )}xd(3x+5)+log(3x+5)d(2r 3)
y dx d(3x+5) dx
= i.%:{zx—s).s ! S 3+log(3r+5)2 3-%=y{-3(3L_53)-+210g(3x+5)}

& 23 [3(2x-3)
S —=—=(3x+5 ——+2log(3x+5
— (3x+5) {3x+5 +2log(3x+5)
17. y=(x+1)’ (x+2)" (x+3)’
Sol. y=(x+1)‘;(x+2)4(x+3)5, Taking long both sides we get, Iogy=log{(x+l)“(x+2)4(x+3)5}

= logy= log{(x+1)3}+log{(x+2)4} +log{(x+3)s}

= logy =3log(x+1)+4log(x+2)+5log(x+3) (1)
On differentiating both sides of (i) with respect to x
7, ; 5
lﬂ:lL.Hé}‘L,HS, : N ::>l i: 2 + ® i

yedx T x+1 x+2 x+3 ydx x+l x+2 x+3

:_al:y( T . ) .'.ﬁz(x+l)3(x+2]4(x+3)5( 3 A J

dx x+1 x+2 x+3 dx x+1 x+2 x+3

G062
T ""J(x—s)(x—4)(x—s)

. (x-1)(x-2) I (x-1)(x-2) |2
¥ \/(x—s)(x—dr)(xvs) ]

Taking long both sides we get,

) (x-1)(x-2) : 1 (x—1)(x-2)
"’gy"°g{(_x—3)(x—4)(x—s)} :'°gy'51°g{(x—3)(r—4)(x—5)}

= logy :%[log{(X— 1) 2)}—108{(x‘3)(r‘4)(x_5)}:|

= logy =%[Iog(x— 1) +log(x=2)—log(x-3)—log(x—4)-log(x-5)| ..()

On differentiating both sides of (i) with respect to x

lap _1f 1 1 111
yde 2/ x-1 x-2 x-3 x-4 x-5

1 dy I[ 1 1 1 1 1 ] dy y{ 1 1 1 1 1 }
= — === - - - - => === - - - -
yode 21x-1 ¥-2 %-3 ¥x—4 x-35 de 2lx=1 -2 x-3 x4 X5

Cdy 1 (x-1)(x-2) 1 1 1 1 1
B E_EJ(x—B)(x—él)(x—S){x—1+x—2_x—3_x—4_x—5}
19. y=(2-x)' (3+2x)

Sol. y=(2- x)3 (3+ 23()s , Taking log both sides we get, log y = log{(z —Jr)3 (3+ 2):)5}



20.

Sol.

21.

Sol.

22,

Sol.

=5 logy=Iog{(Z—x)3}+log{(3+2x)‘} = log y =3log(2-x)+5log(3+2x) ..(1)
On differentiating both sides of (i) with respect to x

d(logy) dy 3d{]og(2—x)} d(2—x]+ d{log(3+2x)} d(3+2x)

—_— == X

dy dx d(2—x) Tk d(3+2x) d
y dx 2-x 3+2x dx 2-x 3+2r
A -
- & Epeig) [3+2x 2—xJ

¥ =C0SX.cos 2x.cos3x

y =cosx.cos2x.cos3x, Taking log both sides we get, logy = log(cos x.cos 2x.cos 3x)
= log y = log(cos x)+log(cos 2x) +log(cos3x) ...(1)

On differentiating both sides of (i) with respect to x

}_fﬁ’_:{ (—sinx)+ 1 (-sin2x).2+ 1 (~sin3x].3}
¥y dx |cosx 2x cos3x
:%zy(—tanx—Ztaan—Man?.x) %=—cosxoostcos3x(ta11x+2tan2x+3.tan3x)
_x'Wx+4
(2x+3)’
I
s ,\' 3 4 5
P= x x+f , Taking log both sides we get, log y =log '(x_+)_
(2x+3) (2x+3)

:>Io_gyzlog{xj.(x+4)]5}ulog{(2x+3)2} = log y =log(x )+log{(x+4)l2}—Iog{(2x+3)2}

= logy=>5logx +%log(x+4)—210g(2x+3)

On differentiating both sides with respect to l.£=5_.l+l L . 2

yodx x 2 x+4 2x+3
.. -‘,/ 4 4

:Q_y 1 4 ._‘ﬂ=x (x+q) g 1 4
dx x 2(x+4) 2x+3 dx (2x+3) (* 2(x+4) 2x+3

_(x+l)'Jx—l
(x+4)3 e’
3 ]
(x+l) Jx-1 (x+1) (x-1)2

, Taking log both sides we get, log y =log
(x+4) e (x+4) e

= logy= Iog{(x+1): (x- I)';'}—lu:}g,{(.xwf-lt)5 .e“}

= logy= log{(x+l)3}+log{(xw1)!-:}~log{(x+4)3} —loge®



= logy= 2log(x+l)+%log(r—1)—3]0g(x+4)—x10ge

= logy= zlog(x-q-])+%log(x—1)—3log(x+4)—x (1)

On differentiating both sides of (i) with respect to x

12—2‘ ! +l. 1 =3 1 =] 3@=y 2+ S =1
y dx x+1 2 x-1 x+4 dx x+1 2(x-1) x+4

_ Q_(erl):m[ 2 I 3 IJ

e - + - =
de (x+4) e (x+1 2(x-1) x+4
x(3x+5)

Jx+1

Jx (3x+ 5)2

Sol. y= W’ Taking log both sides we get, log y =log

23,

1 5
x*(3x+ 5)“
1

(x+1)2
=N logy:log{r%(3x+5):}—log{(x+l)%} = logy:log[xl:J+log{(3x+5):}—log{(x+l)i2}

=3 logy:—;-logx-c-zlog(3x+5)--%log(x+l) (1)

Differentiating both sides of (i) with respect to x ,

.l+2. : .3—1. L B :>—a2-=y -1—+ : I
x  Bx#5  2'x+1 dx 2x 3x+5 2(x+1)

_d_y_J;(3x+s)2[1 6 1 J

SRS

|-
1| —

= = _— _—
de e+l | 2x 3x+5 2(x+1)
2
24, y=2 ‘/‘_“3'
(l-l-x:)E
1
2 ’ 2 1 s
Sol. y:x l+;: , Taking log both sides we get, log y = log il i’ ke )

(1+x7) (sz)%
T as (o}t

l —
=% Iogy=log{xi_(xﬂ)'i}_log{(sz)z
c_é»__ L. & £ & 1
dx

=2 —4—-——— =
x 21+x 2 1+x

= logy= 210gx+—log(1+x)-+log(l+x =5 2x

1
y

L& y[z 1 3x } _ @_xi/(lw)[g 1 3xJ

- ! + .
dx dx (1+x3)§ ¥ 2(1+x) 1+

x 2(+x) 1+¥°

25.  y=,J(x-2)(2x-3)(3x-4)

Sol. y=,/(x-2)(2x-3)(3x—4), Taking log both sides we get,




logy:log{(x—Z)(2x—3)(3x—4)}; =5 logy:%Iog{(x—Z)(2x—3)(3x—4)}

= Iogy=%[Iog(x~2)+log(2x~3)+log(3x—4)] )
On differentiation of (i) with respect to x,
lﬁ:l{ ] A+ 2 & 1 ‘3} me—[ ] + 2 + - }
yde 2| x-2 2x-3 3x—4 dc 2|x-2 2x-3 3x-4
dy 1 2 1 2 3 J
s ===J(x-2)(2x-3)3%—4 + +
rant | D O o e s, -

26. y=sin2xsin3xsin4x

Sol. y=sin2xsin3xsin4x (1)
Taking log both sides we get, log y =log(sin2x sin3x sin 4x)
= log y =log(sin2x)+log(sin3x)+log(sin4x) ...(ii)

On differentiating both sides of (ii) w.rt. x,

L‘d_y: - cos2x.2+— .cos3x.3+
y dx sin2x sin3x sin4x

.cosdx4

= LB sent2xp 3eotix +dcotds = -g—:y(Zcot2x+3cot3x+4cot4x)
Y

= j—} = sin 2x.sin 3x.sin 4x (2 cot 2x + 3 cot 3x +4 cot 4x)
3

27. o) X Sltﬂ.\'
"
soL y-&T* ()
E
Taking log both sides we get, logy:log[x" slnxj =% logy=log(x3.sinx)—log(e")
e
:;>Iogy:log(xs)ﬂog(sinx)—xloge = log y =3log x+log(sinx)—x ...(i1)
On differentiating both sides of (ii) w.r.t. x,
l‘£=3.l+;.cosx-l ﬁﬂ:y i+¢:otx—l er Lo £+cotx—l
y dx X sinx dx x dx e \x
28, y= 108X
x
Sel. y:e.lﬂ (1)
-
Taking log both sides we get, Iogy—!og(e 'kfng :>Iogy:Iog(e".logx)—log(x:)
=
= logy =xloge +log(logx)-2logx = logy=x+log(logx)-2logx ...(i1)
1 1
On differentiating both sides of (ii) w.r.t. x, l.ﬂzh : —2—
y dx logx x x



29, y:xcos 5x
1-x
-1

Sol. y:xcos 1x 1)
1-x°

2

=i

-1
Taking log both sides we get, log y = lt}g['moS XJ

= log_y:log(xcos"x)—log{(l—xl)z} = logyzlogx+log(cos"x)—%log(l—xz) (i)

On differentiating both sides (ii) w.r.t. x, lﬂ e 1_] (— L l ] —(-2x)
yde x cos'x| J1g2) 271=x

y 1
:)sz[l_ ?1 % x:J ﬂ%:xcos jx[l_ 1 " xﬁ}

X cos'wl-x* 1-X

0. y=(ien)(10)(155)(1++)

Sol. y=(T#+x)(1+x")(1+x*)(1+x°) ()

Taking log both sides we get, log y = log{(l + x)(l pig? )(I +x")(1+ x‘s)}

= logy= log(l+x)+lug(1+x3)+log(1+x“)+l_0g(l+x6) ...(i1)

On differentiating both sides of (ii) w.r.t. x,
L g!— - 1+ ] —2x+ :
ydc l+x 1+x° 1+x

@:I[l+2x+4x3+6x’]

1
1+x

4x + 6x°

4 6

= S5 2 Pl 5
dx l+x 1+x 1+x l+x

+

%:(l+x)(1+x2)(l+x4)(l+x6)( ] 2 A + 6’ ]

Z T 4 3
1+x 1+x° l+x A4x
31. p= x¥ — psn¥
SOI. y:x.\’_zsmx, l_zet x.\':“& zsinx:v

y=u-—v (1)
On differentiating both sides of (i) w.r.t.x, _‘_IZ =-ﬁ—‘?£ __d_v ...(11)
dx dx dx
=X
Taking log both sides we get, logu = Iog(x") = log (n] =xlogx
On differentiating both sides w.r.t.x, lﬁ = x.l +logx1 = % =u(1+logx)
u X

. du _
Codx

V= 2s'mx

x*(1+logx)



32.

Sol.

33.

Sol.

d zsm.r: A
On differentiating both sides w.rt. x, —= ( ) d(sm x)

AV _ e
et = —=2""log2.cosx
dc d(sinx)  dx dx

Putting the value of %% in equation of (ii), % = x*(1+logx)—2""log2(cosx)

(logx)

y=(logx) +x

y=(logx)" +x"*" Letu =(logx)",v=x"**

y=u+vy (1)
On differentiating both sides of (i) wirt.x.

dy_du_ dv

dc dx dx

u=(logx)"

(i)

Taking long both sides we get, logu = log {(log x)x} = logu = xlog(logx)

Of differentiating both sides w.r.t. x, — % = x—— Lt log(logx).1

u dc  logx x

= %:z;[10;x+log(logx)J — %:(logﬂ‘(@ﬂog(logx))

X

logx

V=X

Taking log both sides we get , logv= Iog(x"’g‘) = logv=logx.logx

On differentiating both sides w.r.t. x,, lﬁ =log Jr.lJrlog,\r.l
v dx x
dv By dav 2 dv e 2logx
= —=v—logx =>—=v—-logx D —=x%*—"F-
dx x dx x dx b

Putting the value of %&% in equation (ii), % = (logx)x {@ - log(log x)} + xhgx.i?i

COS X

y=x" +(sinx)

y=x""4(sinx)"", Let u=x""v=sinx)"

y=u+v (i)
On differentiating both sides of (i) w.r.t.x

ﬂ = ﬂ—f—ﬁ (1)

dc dx dx

SN

u=x""and v=(sinx

)WS.\'

sinx
X

U= ., Taking log both sides we get, logu = log (x""'”) = logu =sinx.logx

d(logu) ﬁ st d(logx) o d(sinx)
du  dx

ldu . 1 du sin x
= ———=sinx—+logx.cosx = —=u
u dx % dx

Differentiating both sides with respect to x,

du  ..[sinx
+logxcosx| =5 —=x" |—tlogxcosy
x

X dx

COS.X

and v=sinx)"", Taking log both sides we get, logv = log {(sin x) } = logv =cosx.log(sinx)

Differentiating both sides with respect to x,



34.

Sol.

d l . l “
_dlog(v) ﬂ =COSX. { Oggsm X)j x Sy +log(sinx)
dv  dx d(sinx) dx

d(cosx)
dx

1 dv
=5 —— =CO0SX.—

ik e .cosx+log(sinx).(-sinx) = % =v(cosux.cot x—log(sin x).sin x)

= % = (sin x) “**(cot x cos x —sin x.log sin x))

Putting the value of icd and & in equation (it),
dx dx

% = X" [wﬂogx. cosx) +(sin x) ***(cot x cosx —sin x.log(sin x))
i3 x

1
y=(xcosx) +(xsinx)

1 ) i
y=(xcosx) #(xsinx):, Let #=(xcosx) , v=(xsinx)s

F=u+v (D)
On differentiating both sides w.r.t.x in equation (i)
dx dx dx

u=(xcosx)"
Taking log both sides we get, logu =log {(rcos x)x}

= logu = xlog(xcosx) = loguzx{logx-t—log(cosx)} _.(iii)

On differentiating both sides of (iii) w.r.t. x, lﬂ = x{l+ ! (—sin x)} - {Iogx-i- logcos x}
u dx X cosx

dy

= ;x-:(xcosx)”(l—xtanx+logx+logcosx)
v:(xsinx):_lr
Taking log both sides we get, logv = log{(xsin x)vlr}
= Iogvzélog(xsinx) :logv=%[logx+logsinx] (iv)

On differentiating both sides of (iv) w.r.t. x;

1, l{i+ . L cosx} +{logx +log(sin x)}[—ij
X Sinx X

2 l -
= iz"[ lq +lcotx—lo%x— og(s:nx)}
dx X = x° e

) ! 1 1
BPIR RE S,
% X X X

Putting the value of % & % in equation (ii),



% =(xcosx) [I-xtanx+logx +logcosx]+ (xsin x)i |:L.,+ . L& log(sﬂm x)

¥ ¥ x’ x
35. y=(sinx) +sin ‘(J;)

Sol. Let u= (sin'"l x)x, v=sin" (JA_’)

y=u+v ...(1)
On differentiating both sides of (i) w.r.t.x

dy du dv -

—t— ...(l)

dx  dx dx

= (sin y x) , Taking log both sides we get, logu = log {(sin " x)r}
= logu =Jrlof=r,(s;in'1 x) (i)

. - ; 1 du 1 o)
On differentiating both sides of (iii) w.r.t x, ——=x———. +10g(sm x).]
u dx sin ' x 4J]1—x2

e ﬁ=:4r ;Hog(sm x)
dx sin xxll X
v=sin '(Vx) .(iv)

On differentiating both sides of (iv) w.r.t. x, é =

Putting the value of L & . in equation (ii),
dc  dx

L 8 sinPhs — % in”' x +———-—~—I
dx () {sinl xWl-x +log(sn )} 2WxA1-x
1

D - (sm x)* [mﬂog (sin™ r)} +ﬁ

b
36. .‘V = xxt&!i.l‘ +I
2 ,]
Sol. y=x"""+ x: . , Let =X 5 x: *!
x -1 x -1
y=u+v «{1)
On diﬂ‘erentiating both sides of (i) w.r.tx
dl
L N
dx dx dx

u=x""" Taking log both sides we get,
logu = Iog(x““’”) = logu =(xcosx).logx ...(iii)

: Gk . 1 du 1 -
On differentiating both sides of w.rtx, — s (xcosx).—+logx.(—xsinx+cosx.1)
u x

du .
=l {cos x — xlog xsin x +log xcos x}
! 53



= E: S s {cosx—xlog xsin x +log x.cos x}
x*+1 :
V=— (v)
Xl

On differentiating both sides of (iv) w.r.t. x,

ol ¥l Lo dx’ -1
P i e e ST o RO
dx (x*- 1)1 dx (- 1)2
dv zx(xz‘“l‘—xz“]) dv =4y
= —= 3 = == 5
T E CE

) di dv . ) ” .
Putting the value of L2l S equation (ii), &_ x***{cos x—xlogx.sinx+logx.cosx} - ——
dx d (1)

37. y=e"sin’ xcos'x

Sol. y=e"sin’xcos” x (1)
Taking log both sides, we get, log y =log {e‘“. sin’ x.cos’ x}
= logy= log(e*' ) B log(:-;in3 x) - Iog(cos"' x) = log v = xloge +3log(sin x) +4log(cos x)
= logy=x+3log(sinx)+4log(cosx) (i)

On differentiating both sides of (ii) w.r.t. x, L% = +3A_L.cosx+4‘
y .

sin x CosXx

(—sinx)

dy dy

= g:y(1+3cotx—4tanx) .'.—d;:e'*siﬁxcos*x(l+300tx—4tanx]

38. y=2"¢"sindx

Sol. y=2%¢"sindx ()
Taking log both sides we get, log y = iog(2‘,e3‘.sin 4x)
= logy= log(z") +Iog(e3")+log(sin 4x) = logy=xlog2+3xloge+log(sin4x)
= logy=xlog2+3xloge+log(sind4x) = logy=xlog2+3x+log(sindx) ...(@i1)
On differentiating both sides of (iv) w.rtx,

dy

l,—:log2.1+3+ 2
y dx

cosdx4 = - 2% e* sin4x(log2+ 3 +4cot 4x)

sin 4x
39, p=y* e
Sol. y=x".e"" (1)
Taking log both sides, we get, log y =log{x".e**} = logy =log(x*)+log(e™"*)
= logy=xlogx+(2x+5)loge = logy=xlogx+(2x+5) -..(i1)
On differentiating both sides of (ii). w.r.t. x,
i.gzx.l+logx.]+2 =% sz(l+logx+2) .'.d—y:x'“.ez'“"“(3+logx)
y dx X dx dx
40. y=(2x+3) (3x-5)"(5x-1)




Sol.

41.

Sol.

42.

Sol.

43.

Sol.

y=(2x+3)’ (3x-5)" (5x-1)’ ()

Taking log both sides, we get, logy = log {( 2x+3) (3x - 5)7 (5x— 1)3}

= logy= log{(2x+3)s +10g(3x—5)?}+log{(5x~1)3}
= logy =5log(2x+3)+7log(3x—5)+3log(5x—1) ...(i1)

On differentiating both sides of (ii) w.r.t. x, 1 dy 1 1 1

ydx 2x+3' 3x-5"  5x-1

21 15

dy 10 21 15 5 7 3 10
—=y —- =(2x+3) (3x=5)"{5x-1
~ & y[2x+3+3x—-5+5x—1] J el gy {2x+3
(cosx)” =(cos y)’
(cosx)” =(cosy)", Taking log both sides, we get. log {(cosx)‘r} = log{(cos y)x}

= ylog(cosx)=xlog(cosy) ...(0)
On differentiating both sides of (i) w.rt. x,

1 . dy
—(- | == -+ 1
y x( sin x)+log(cos x) —(- smy) +log(cos y).

cosy
dy dy
= —ytanx+log(cosx)—=—xtan y—+log(cos
y g( )aiY e g(cosy)
=5 log(cosx)ﬂ+xtanyﬂ—log(cosy)+ytanx

_ dy _log(cosy)+ytanx
" dc logcosx+xtan y

=¥ E{log(cos x) + xtan y} = {iog(cos y) +ytan x}

(tanl, = (tang)

(tanx)” =(tan y)" i)

Taking both sides; we get, log {(tan x)"‘} =log {(tan y)"}
= ylog(tanx)=xlog(tany) (i)

On differentiating both sides of (ii) w.r.t. x,

b ! ——sec’ y%ﬂog(tany]l

.sec’ x+log(tan
— x+log( x)afx —

dy

2 dy
+log(tan x)— % Snay +10g(tany)

¥.

= Y
ysin2x

= 2ycosec2x +log(tan X)z = 2xcosecZy%+ log (tan y)

= log(tan x)%— 2xcosecZy% =log(tan y)—2ycosec2x

+ +
3x-5 S5x-1

= %(log(tan x)—2xcosec2y)=log(tan x) -2y cosec2x

(logx)

y=(logx) +x
} (logx) '98-

'=(logx) +x'™*", Let u=(logx)",

dy log(tany)—2ycosec2x
dx log(tan x) - 2xcosec2y

}



44.

Sol.

45.

Sol.

y=u+v (T

dy  dv

On differentiating both sides of (ii) w.r.t.x, A8
de dx

(i)

u=(logx)"
Taking log both sides, we get, logu =log {(logx)x} = logu = xlog(logx)

On differentiating both sides of (iii) w.r.t. x, l@ =X L l +log(logx).1

u dx logx x
du 1
= —=1
dx {Iogr

= p=xle*

)} = %“(logl’)x{@Hog(logx)}

Taking log both sides we get , logv= log(xm") = logv=logx.logx
On differentiating both sides of (iv) w.r.t. x,
1 dv 1 1 g:v[zlogx) :@:xm(zlogx)

=loge—+logx.— =
v dx x x dx x dx X

Putting the value differentiation ﬁ&% in equation (ii),

4 _ (logx)* {éﬂ(}g(logx)} +x'%® -—(IOBI)

dx
sin ' x dy
If y= rove that (1—x~ =xy+1
r=r—17 (1-¥)===0
sin”' x

y:D w1}

On differentiating both sides of w.rt. x,

(Jl_x)id(sm x)—sin‘lxd( I-fz)xd(l_x:)

_ dx d(l—r") dx

(i-<)

&

(%)

- —=

= (l—xl)%z(lﬂry) Proved.

If y= ,/x-i- provethatg
y: X‘+_}’ .“(i)

Squaring both sides we get, (y)2 = (,fx-:—y)", yi=x+y .. (i)
On differentiation of both sides at (ii) w.rt. x,

dy dy dy dy _ 3%(2y_1):] dy 1

2}—1

=l+—= = 2y = —=—

2
Y & Yy d 2y-1

1 — 1
—— e — 22
V1-x° - Jr2wjl—J|:2 (2) -3 (1_x3)_t_1}_’:l+xsin"x

dx (l—xz) dx 1—x°

-..(iii)



46. If x*y" =(x+y)"” l'owethatﬂ=i
Y =(x+y)"" p st

Sol. xy"=(x+y)" ()

Taking log both sides of (i) w.r.t. x, log (.r",_y"’) = log{(x % y)a*”}

=> log(x”)+log(y”)=(a+b)log(x+y)

= alogx+blogy=(a+b)log(x+y) -..(ii)

On differentiating both sides of (i) w.rt x, a— +b —_ﬁ-( +b). (l +QJ
y dx X+y dx

_a,bdy_atb atbdy _ bdy [a-{—bjdy_aer_E

X ydr x+y x+ydx " yde \x+y)dc x+y x
_, (b _atb) atb a _ & b(x+y)-y(a+b)| (a+b)x-a(x+y)
dc\y x+y) x+y x dx y(x+y) (x+p)x
d_yzy(cu+bx—ax~cg/) :.‘?QZZ bx —ay L&y
dx  x(bx+by—ay—by) de  x\ bx—ay Cdx x
47, I FEya] Showmatﬂz_{x‘(lﬂogx):ry log)’JL
dx Xy
Sol. x*+y"=1
Letu=x",v=y"
u+v=1 sinki)
d(1
On differentiating both sides w.r.t. x, @ ﬂ () d" dv =0 .. (ii)
dx  dc  drx = dx dr
=x", Taking log both sides we get , loguzlog(x") = logu =xlogx (i)
On differentiating both sides of (iii) w.r.t. x,
1 du 1 du du
——=X=+logx.] =>—=u(l+logx) =>—=x"(l+logx
ndxxg &S] o =X
*, Taking log both sides we get , logv = log( ) = logv=xlogy ...(iv)

On dlff'erennatmg both sides of (iv) w.r.t. x,

1 dv 1 dy dv xdy dv x dy
=x———+logyl = —=v|———+log = —=y"| ——=—+logy
me xy f 0g) ; "[y ; g}’] ; X (}' f og}]

Putting the value of % & % in equation (ii),

x“(l-f-logx)-@-y”(i%“ogy} 0 :>x(1+logx)+ -

‘- a}
=t log =}

) . d x*+(1+logx)+y logy
—{y‘ Iogy+x"(l+logx)} d_i:_{ ( t_)l }

xy
dy

48. If y=¢™" + (tanx)" prove that = ™ cosx+(tanx)’ [2xcosec 2x+logtan x]
X

= n,x-l%:

Sol. y=e¢"+(tanx)"



x

Let u =e™ v=(tanx) , y=u+v cF)

Differentiating both sides of (i) w.r.t. x, ﬁ = ﬂ+£ ...(i1)
dc dx dx

u=e v (LY

_ sinx

Differentiating both sides of (iii) w.r.t. x, %— e .cosx

x

v=(tanx) , Takinglog both sides we get,

logv = log {(tan x)“} = logv = xlog(tan x) A(iv)

On differentiating both sides of (iv) w.r.t. x, li =%

sec” x+log(tanx).1
v dx tan x g( )

= %zv{Zxcose(;ZxHog(tanr)} = %z(tanx)'”(2xcosec2x+log(tanx))

dy

z dv . . 5
Putting the value of % & EV in equation (ii), i =¢™* cosx +(tan x) [ZxcoseCZx +log(tan x)]

49. Ify=Iog(x+\}I+x:)provethat%ﬁ;—z x

1+x
Sol. _y:log(x+\/1 +x’") (D)

On differentiating both sides of (i) w.rt. x, ﬂ= ! - {I+ l .Zx}
dt  xiyl+y? 21+ 4
¥ ,f 2 hs
:>§_,?_: l [ b fx S ! — . Proved.
dx x+Jl+x'1 J1+x° dx  \J1+x°
50. If yzlogsin(\fxgﬂ) Proved that Q:M
de x4+
Sol. _y=log{sin(\/x2+1)} ...(0)
- - - - - @ ] 2 ]
On differentiating both sides of (i) w.r t. x, —:—I.cus( o +1). —.2X
de sinx’ N

On differentiating both sides of (ii) w.r.t. x,

dy 1 secz—{ _1_ dy

-;-— = = :)—‘}';
v tan2 22 2sin

1

B X X
cos

2 2



S2.

Sol.

53.

Sol.

54,

Sol.

If y=log tan(f+x] show that 92=secx.
4 2 dx

y= log{tan[%+%)} ()

On differentiating both sides of (i) w.r.t. x,

%:—1 ,secz(%+%].% :fzy= :
tan[£+£J ) Zsin(§+%)cm[ﬂ+g)

4 2 4
dy '
— _}:; :;,ﬂ:; :ﬂ:# :ﬁ:secx
. (;r x = [n’ ] dx cosx
sin< 2| —+— sin|f —+x
4 2 2
1—sin2x d 3
Ify=J——SfE—~showthat D oiseclZ x|=v
1+sin2x dx 4
1—sin2x ;
:1}.— #(1)
4 I+sin2x (
s (':x:as.x—sin.\')2 - _ cosx—sinx
(cosx+sinx)2 cos X +sinx
cosx—sinx cosx sinx
Dividing nominator and denominator cosx, y=—=S08X _ _, COSY COSX
COS X +8in X cosx _sinx
COs X COSX COSX
Bty tan — —tan x o
= y= :>y=4— = y=tan| —-x ...(i1)
I+tanx 4

/4
1+tan —tan x
4
OR\lifterentiating@P sideg of (i) wirt %, D soc? [5 -x} (-1) # Y. diei? (5— x)
dx 4 dx 4

L‘H‘SA:Q-FSGC: [E—x) =—sec’ [E— x]+sec: [E—x] =0
e 4 4 4

Ify=IcagJ1—4-'3223:_-—E showthat—‘iy—-: e-, _smxcc:sx
1—e* dc« 1-e* l+cos'x

1+cos’ x )
}’:103{ —_x} wilkd)
l-e

On differentiating both sides of (i) w.rt. x,

2y d l+COS'x d 1"'82"
#_ [ M) o 20=)
* JIJFCO%:X.Z‘/-”COS;_I (l+e3-‘)2
l"e"'t l_e_.l
= %: 1 (173*-‘)(72)sinxcosxﬁ(1+cos' x)e-‘r(72)

2[I+coszx] (1_33*)2



N dy _ 1—e™ (l-e“)sinxcosx+e:"(l+c053 x)

dx 1+cos’x (] o )3
i WP ‘(l—eh)sinxcostre?*'(l+cos:x)

dx (l+c033 _‘[)(I_el,\')

_a-'_y_,__Sil'GCOSx e - ?2-’-_ 2 mSinxcosx

dc l+cos’x 1-e* T dx 1-e¥ l+cos’x

dy

55. If y=x"*+(sinx)™" prove that s xcosx{ w-(sm x)log x} +(sinx)™” {l +log(sin x).sec® x}
X

X

Sol. y=x"**+(sin x)mx, Let u =% w=(sinx)™"

y=u+v (D)
On differentiating both sides or (1) w.r.t.x

A8 o
& de d

« =x""" Taking log both sides, we get, logu = log(xm’") = logu =cosx.logx ... (iii)

On differentiating both sides of (ii) w.r.t. x, l% =cos )r.l +log x(—sinx)
u X
du (cosx . ] d cm(cc»sr ) )
= — = —-logxsinx | = —=x""| ———logx.sinx
dx x

dx
v=(sinx)™", Taking log both sides we get.

logv= log{sin‘“”} = logv=tanx.log(sinx) (iv)

On differentiating both sides of (iv) w.r.t. x, l% =tanx.
v

cos x +log (sin x).sec’ x

= % =v{l+log(sinx).sec’x} = % = (sinx)™ (1+1og(sin x)sec’ x)
Putting the value of e & & in equation (it),
dx  dx
H_ x°5E (ﬂ —log x.sin x] +(sinx)™* (1 +log(sin x).sec’ x)
dx x
56. If y=(sinx)™" +(cosx)™ prove that
% = (sinx)™" [ cot x cos x —sin xlog sin x) ] +(cosx) ™ cosxlog(cosx) —sin x tan x |

COSX SINX

Sol. y=(sinx)"" +(cosx)"", Let w =(sinx)" ,v=(cosx)

y=u+v .. (1)

On differentiating both sides of (i) w.r.t.x
_‘i:_‘fﬂ+£ .. (i)
dx dx dx

v= (sin x)‘mx

Taking log both sides, we get, logv =log {(sin x)m} = logv = cosx.log(sin x) ....(iii)



57

Sol.

.COS X+ log(sin x)(—sinx)

On differentiating both sides of (iii) w.rt. x, lﬂ = COSX.
Vv

sSinx
= B v(cotxcosx—log(sinx).sinx) = au_ (sinx)™" {cot xcosx —sin x.log (sin x)}
dx dx
v=_cosx)""
Taking log both sides, we get , logv = Iog{ (cos x)m} = logv=sinx.log(cosx) (1)

On differentiating both sides of (iv) w.rt. x, l% =sinx. (—sinx)+log(cosx)cosx
v

COosx

=5 % = v(*sin x tan x + cos x.log(cos x)) =5 % =(cos x}mx (cos x.log(cos x) - sin x. tan x)

du  dv
Putting the value of — & — in equation (i),
g g & e (i)

dy

e (sinx)™ [cot xcos x—sinxlog(sinx) [+ (cosx)™ [cos x.log (cosx)=sinxtanx |

If y=(tanx)" " +(cotx)™" prove that

% = (tanx)™ coseczx(l —log(tan x)+(cotx)™" sec’ x) [log(cotx)—1]
y=(tan x)mx + ((:.ot.\']'amr , Let u =(tan :r)m , v=(cot x)mx
y=u+v ...(1)
On differentiating both sides of (ii) w.rtx
i b
dc dx dx
u=(tanx)™"
Taking log both sides, we get, logu = log {(tan x)mx} = logu = cot x.log( tan x) - (i)

On differentiating both sides of (iii) w.r.t. x,

-l-.-dﬁ:cotx.-]—.sec:x+log(tanx)‘{—cosec"'x)

u dx tan x
1 du 2 dv .

= ——=cosec’x —log(tanx).cosec’s = E:ucosecx(l—log(tanx))
u
du

= Ez(tanx)mxAcoseczx(l~log(tanx)) . w=(cotx)™

Taking log both sides we get, logv = log {(cot x)u"'r} = logv=tanx.log(cotx) ...(iv)

On differentiating both sides of (iv) w.r.t. x,

‘:.{-—-

.(—cos eczx)+ log(cot x)sec” x

5 B v(—sec3 x+log(cot x)sec’ x) = % =(cotx)™" sec’ x{log(cot x) - 1}

. di dv . ——
Putting the value of LeZin equation (ii),
de  dx

_:% =(tanx)"™" cosec’x(1—logtan x)+(cotx) ™" . sec’ x{log(cot x) -1}



58. If y=x"*+(cosx) prove that

% = x™F {_coxﬁ ~(sinx).log x} +(cos x)x [log(cos x)—xtan x]

Sol. y=x“""+(cosx)", Let u=x"", v=(cosx)

y=u+v ..(1)
On differentiating both sides of (i) w.r.tx
% = %—k% ... (1)
u=x"r
Taking log both sides, we get, logu=log(x***) = logu =cosx.logx  ...(ii)

On differentiating both sides of (iii) w.rt x, l%:- =GOS x.—1—+ log x.(-sin x)
1 2
du [cosx
= —=u
dx

v=(cosx)"

" din.  TEEEY .
=logxsinx | = —=x"""| ———sinx.logx
dx X

Taking log both sides, we get, logv = log (cos xI) = logv=xlog(cosx) ...(iv)

On differentiating both sides of (iii) w.r.tx, lﬂ ) (—sinx)+log(cosx).1
v dx cos X

= -j—; =(cosx)"[log(cos x) - x tanx |

Putting the value of f—d: & % in equation (ii),

‘E{}i — xCOSX

= [w:x—sin :ur.logx:|+(cos.1c)“r [logcos x —xtan x|

59. If y=x"*"+(logx)" prove that % = {ixg-\'} +(logx)” {@ +log(log x)}

Sol. Letu =(log x)‘ v =y

y=u+v (1)
On differentiating both sides of (i) w.r.t.x,
b _d b
dx dx dx
u=(logx)"

Taking long both sides we get, logw =log {(log x:)x} = logu=xlog (Iog x)

On differentiating both sides w.r.t. x, lﬁ 2, ! .l+10g(log x).1
u dx logx x

N
+log(Iogx)] = c&_(logx) [logxﬂog(logx)J

= &IH L
dx log x

v=x"8* Taking log both sides we get , logv = Iog(x"’g") = logv=logx.logx



60.

Sol.

61.

Sol.

On differentiating both sides w.r.t. x, lﬁ =log xAl+ logx.l
v x x
dv 2 dv 2 dv .. 2logx
= —=v—logx = —=v.—logx = —=x"*" ——
dx x dx x dx x

2logx

: du dv . P | | 1 ;
Putting the value of — & — in equation (ii), — =(logx) {——+log(log x);+ x*=".
g ol = T ()m(g){logx g(g)} .

X

(x3-3) re dy
Ify= -3) ,find =
y=x"T+(x-3)" ,fin =

P= 3 ) +(x?3)x: , Letu= x(x:_:‘),v =(x73)x=

y=u+v ...(1)

On differentiating both sides of (i) w.rt. x
L PN
dx dx dx

2 3
JJ':X(x }

, taking log both sides, we get, log v =log {x‘xz 3}} = logu = (x2 - 3)Iogx ... (i)

1 du (,

On differentiating both sides of (iii) wrt. x, ——=(x" —3}.l+ log x.2x
u dx X

= %=u(r—3+2xlogx] = £=x{xz-3l{g+2xlogx}

X dx x
v=(x- 3)’;
Taking log both sides we get , logv= Iog‘(x - S)xx} = logv =x*log(x-3) ...(iv)
. - . L 1dv , 1
On differentiating both sides of (iv) w.rt.x, ——=x"——+log(x—-3).2x
v dx x-3

2 2 £
= %:v{xi_;+2xlog(x—3)} = %=(x‘3)x {ﬁ+2xlog(x~3)}

Putting the value of %&% in equation (ii),

&y _ (@) x° -3 ™| B g
X { - +2xlogx}+(x 3) {x 3+2):]0g(3r )}

dx

If £ (x)= Gi—;‘] " find /(0.

¥ (x)=[3”Jﬂ )

I+x

Taking log both sides we get, log f(x)= log{(fﬂr] }
+X

= logf(x)-(2+3x)log[%) = log f(x)=(2+3x){log(3+x)—log(1+x)} ...(i1)

On differentiating both sides of w.r.t. x,



-l_f’(x) =(2 +3x).[#—-l—J +(Iog(3 +x)—log(1 +x)).3

) T+x
> 70~ 70)| (020 A foa(a )t}
= r=(22) [ Tt {log(3+x)—log(1+x)}]
ape=t, 7o G’:SJ 3“{ 1520)(3) +3{Iog(3+0)—log(l+0)}}

= f(0)=3 {( 4) Iog3} = 7(0)==12+27log3 . f'(0)=27log3-12

EXERCISE 10G (Pg.No.: 435)

1.

Sol.

Sol.

: SINX}..... 0 f 2
If y=(sin x)i-sm)' Prove that & oo
de  (1-ylog+tanx)
z [sinx]...... o
y=(sin x)(S’""} = y=(sinx)"
Taking log both sides, we get, log y =log {(sin x)y} = log y = ylog(sin x) )]
On differentiating both sides of (i) w.rt. x,
B T ;
d(logy)'ﬂzy‘ {og(sm r)} Xd(smx) +I0g(sinx)d—y
dy  dx d(sinx) dx dx
= %%= .Smxcosx+log(sin x)f;% = ; 4 ~log(sin x)-— = ycotx
dr |y dx y dx 1-=ylog(sinx)
Iy (cosx) ™5 St dy —y’ tan x
y=(cosx) > prove that —- -—-———-(1 pepr—
fcosx). oo :
y=(cosx) ™ = y=(cosx)’
Taking log both sides, we get, logy = log{(cosx)'r} = logy = ylog(cosx) (D)
On differentiating both sides of (i) w.r.t. x,
' dil
d(logy)_ﬂz {log(cosx)} xd(cosx)ntlog(cosx)ﬁ
dy dx d(cosx) dx dx
%% . cosx( sin x)+log(cosx)i =3 ; jy —log(cosx) dy =—ytanx

g X l--lor)g(c‘:)s.wc) =—ytanx - 1~ ylog (o) =—ytanx P i
dx |y dx y dx ]—ylog(cosx)



Sol.

Sol.

Sol.

Sol.

If y:Jx+sfx+-Jx+..,cc , prove that ﬁz;
dx 2y-1
_szx+-\fx+-Jx+__;ac = y=qx+y

Squaring both sides, we get, (y): = (\/x+y)2 = Al =

d(y’) dy_d(x) dy
dy dx  de  dx

On differentiating both sides of (i) w.r.t. x,

= 2)&%:]«%& = QyQ—d—yﬂ = %(2y—1):1 %z;

dx dx dx 2y-1
J———' dy sinx
If y=+cosx+ cosx+\)cosr.+...-:o,provethat Ezl " ]
-2y

y=Jcosx+\/cosx+\lcosx+___ac =5y =4Jcosx+y
Squaring both sides, we get, (y)z =(,f{:053r+y)1 = y'=ceosx+y (i)
d(y:) ﬁ_d(cosx)_l_ﬂ
dv dx  dx  dx
dy dy dy  —sinx dy sinx

= 2y—=——=-sinx :Q(Zy—})z—sinx = —=— . ==
dx dx dx dc  —(1-2y) dc 1-2y

On differentiating both sides of (i) w.r.t. x,

If y=\/tanx+Jtanx+m , prove that %: szec'alr.
y—

y= \/tan x+Jtanx+Jtanx+ .00 =¥ y:,/tanx+y

Squaring both sides we get, (y): =(\/tanx+y)" =y =(tanx+y) .. (@)
On differentiating both sides of (i) w.r t. x,

d(y’) @y d : )
(y )i: (tanx)+d_y = 2y.ﬂ=sec*x+i =2y
dy dx dx dx dx dx

DB et
dy dx

. dy_sec’x

Cde 2y-=1

Ify=JIOgx+Jlogx+,]10gx+_._oc show that (2_}-‘—1)%:-1_
x
y=Jlogx+\/logx+\flogx+...oo :>y=\/logx+y

Squaring both sides we get, (y): =(\flogx+y)2 =y’ =logx+y
d(y*) @y _d(logx) L
dv dc  dx  dx

dv _1 ay dy dy 1 dy 1 dy 1
=D Zy—=—t—= D oy——=== = =(2y-1l)== . (2y-1)—=—=-—
ydx x dx ydx dx x dx( 4 ) X ( ¥ )dx X

o
dx

(2y=1)=sec’ x

On differentiating both sides of (i) w.r.t. x,




it 1 3 !
. HBy= a’ Prove that of @ - Y logy
dx  x(1-ylogxlogy)

gxa¥_ =

Sol. y=a =54 =a*
Taking both sides, we get, logy = log(a’r) = log y = x"log(a)
Again taking log both sides, we get, log(logy) = log(x-".loga)

— Iog(logy)=log(x-")+log(loga) = log(logy) = ylogx+log(loga)

= log(logy)= ylogx+log(loga) ()
On differentiating both sides of (i) w.r.t. x,

d{log(log y)} ] d(logy) dy _ yd(logx) +Iogrﬂ+ d{log(loga)} g d(loga) d(a)

d(logy) dy dx dx dx d(loga) da  dx
! ,lﬂ=y.l+logx£+ l o - 1 Q—Iogx£=l
logy ydx x dx loga a ylog y dx dx  x
B 1)y L by
dx\ ylogy dx  x(1-ylogxlogy)
8. Ify=x+l . prove that & ¥
| dx 2y-
S5ty Fedis S == ()
¥ ¥

. - , : d(y’ dy  de d(l
On differentiating both sides of (i) w.r.t. x, (y ) - I e +y— ( )
dy dx dx dx dx

dy _dy dy _dy dy _dy
= Z =X¥=+pl+0 = 2y—=x—+ = 2y——x—=
e N ik Y &
dy dy y
2 ZRy-x)=y MIL=——2
%)=y Xg -

EXERCISE 10H (Pg.No.: 438)
1. Differentiation x° with respectto (L]
Jx

du

Sol. Letu=x°, v= d —

J_
u=x ()

4

d(x° )
On differentiating both sides of (i) w.r.t.x, % = (—) =5 o = 6x°" ﬂ =

(i)

-

1
A
On differentiating both sides of (ii) w.r.t.x, Zv s oy O —%x 2



Sol.

3.

Sol.

Sol.

du

du _ dy _
dv dv -
dx

6x°

1

2

13
:ﬁzmlzxi

32 Vv

—al&

Differentiation (logx) with respect to cot x.

Let w =logx, v=cotx, find ﬁ
dv

u=logx

On differentiating both sides of (i) w.rt. x, %z_
X

=cotx ...(i1)
; . . - dv .
On differentiating both sides of (ii) w.rt. x, E‘ =—cosecx
a1
du_ gy = du 1 1 du _—cosec’x
—_————— e — —_—_————— = —=—
dv dv  —cosec’x dc  x xcosec’x dv x
dx
Differentiation e™* with respect tocosx.
Let u =¢™, v=cosx find -.d
u =2 silT)
) d(sinx
On differentiating both sides of (i) w.rt. x, -@— = ( ) 8 ) :> S
dx  d(sin x) dx dx
V=COosX ... (i1)
dv d(cosx) dv
On differentiating both sides of (ii) wrt. x, —=———+~ = —=-sinx
g (i1) = - -
du
dv ﬁ =sinx

Differentiation tan '

Let # =tan

u= tan"[

1+x°

V=

1+x

-

0
1

with respect to cos ( )

du
s V=2008 ( ) f'ndx

], Let x° =cos268 = 26’=cos"(x2) :Qzécos'l(f)

A 1-cos26 4| |2sin?@ y z
=tan' 1}— = u=t - —u=t Vtan’ 6
u an ( . " J u an ( — QJ u an ( an )

= u=tan'(tanf) =u=0

Putting the value of @, u :%{cos" (x )}

Differentiating both sides with respect to x,

.CosXx



-3

Sol.

6.

Sol.

d\' 1 v _ du gy 1-x* dn 1

e e T s
T {_x:: ] -5 dv dv “2x dv 2
o n

2x
J with respect to sin [ )

}v—sm [ }f dﬁ
dx

=
v=tan"( J Let x =tand .0 = tan"' (x)

1-x°

Differentiation tan (

Let u=tan"(

uztan"(%] > u=tan"'(tan20) = u=20
—ian

Putting the value of @, u =2tan"'(x)

d{tan' (x
Differentiating both sides with respect to x, ﬂ-—*‘?w :>£=2. ! -
dx dx dx 1+x
v =sin '[ 2x2} Let x=tan@ ..0=tan"'(x)
l1+x
p
= v:sin"L——z-taL:g-—] = v=sin"'(sin28) = v=20
l1+tan" @
Putting the value of @, v=2tan ' (x)
, ditan'(x )
Differentiating both sides with respect to x, ﬁ:zul =% ﬂ:z. : -
dx dx dx 1+x°
du 2
o 2 L I
dx 1+x° dv dv 2
de  l+x

Differentiation tan '{ ] with respect to cos (2x: —1),

i

J,vzcos" (21(2 —I) find du
dv

Let u = tan'l[

5 5
JI-x*
u=tan (L Let x=cos@ .. 8=cos’ (X)

Ji-a? J’

dn_
3

2
1+x°




u=tan"' (&J = u=tan' [coszj =5 y="tan"’ (cott9)

J1-cos* @

= u=tan '{tan(%—ﬁ]} =1

Putting the value of @, u :%—cos" (x)

..._
Il

du d(g] 5 a’(cos'I x)

Differentiating both sides with respect tox, —=
de  dx dx

du 1 du 1
b B = -
dx 1-x* dc  Nf1-x°

v=cos (sz—l); Let x=cos@ ".@=cos " (x)
= 1'=cos'](200539—1) = v=cos ' (00529) = v=20

Putting the valueof &, v=2cos"(x)

Differentiating both sides with respect to x,

dit 1
d_ gy 1 A 2 du g N1ox | ]
dx ; 1-x° dx J1-x? oy 9_"' _ 2 2
dx 3"

7.  Differentiation sin’ x with respectto cos’ x.

< 5 . du
Sol. Let # =sin” x, v=cos” x . find —

u=sin’ x , Differentiating both sides with respect to x,

du d(Sinx x) d(Sin x) du —
=28/ = — =3sin’ x cosx
dc d(sinx) dx dx

v=cos’ x

P | C053 x) d(cosx
Differentiating both sides with respect to x, ir—‘ = ( ) x ( )

d(cosx) dx
du
ﬁ:ﬂ: 3sm'3cco.sx __sinx :>d—u=-tanx
dv dv  3cos’xsinx  cosx dv
dx

7 5 4 I=% : i 3x-x
8. Differentiation cos '( ] with respect to tan '( J

I+x 1-3x*

ol -
Sol. Let u:cos"l[l ol } v:tan"(33r x,)ﬁnd f:

[E]

1+ x 1-3x° y

.

u:cos‘(:_x,_}, Let x=tanf ..6=tan '(x)

+X

u=cos’ ﬂ = u=cos'(cos26) = u=26
1+tan” @

dv
. - il

=—3cos” xsinx



Putting the value of @, v =2tan"'(x)

2

; g : ; du d(tan" x)
Differentiating both sides with respect to x, o 2t = —=
iq

du 2

dx dx

3 ]
v—tan'][ - ] Let x=tan@ ..0=tan"'(x)

1-3x

3tan@—tan’ @

= v=tan" -
( 1-3tan’ 6

Putting the value of @, v=3tan 'x
Differentiating both sides with respect to x,

J = v=tan'(tan3) — v=36

av _dftan’'(x)} dv 1 dv 3
dx dx dx l+x" dx l+x
2
du _duldx 14x* 2 _du_2
dv dvlde _3 3 dv 3
1+x°
9. Differentiation tan"(ﬁ} with respect to sin"( 23.’\]
X L4+
Sol. Let v =tan"' M i v=sin"( 2x5 f'md-‘E
X 1+x° dv

:::tan"[L-_l], Let x=tan6d -0 =tan" (x)
x

=% -u:tan"[

l+tan26'—]] _,[
— — u =tan

1

tan & tan sind
cosé
woitgld
_lfl—cost?j . 4 Py
= u=tan 5 = u=tan g
\ sinf 2sin —cos —
2 2
oo .8
= u=tan' 2 = u=tan 2 :>u=tan'1[tan——] = u=—
&) a8 2 2
COS — COS —
\ 2 2

Putting the value of @, u = —%tan" (x)

Differentiating both sides with respect to x,

ﬁ:ld{tan“ (x)}

dc 2 dx dc 2 1+x

s =

de 1 1
-~

du 1
-

de 2(1+x7)

y=sin" (1 zx,), Let x=tan@ .6 =tan '(x)

1+x°

1
1

Secg_lj I}n:tan_l &%L



v:sin"[ﬂ) :>v:sin"'(sin29) = v=28
l+tan~ &

Putting the value of 6, v=2tan'(x)

N o dv  d(tan"x)
Differentiating both sides with respect to x, P = ZT

dv 1 dv 2 du 1
= —=2 - D —= = >
dx 1+x dr 1+x° dx (l+x“)

1
du_dulde 2(1+¥°)

T dv dvidx 2

(1+x3)
10. Differentiate tan"[ I-x‘} w.rt. cos"(2xdl—x3), when x=0
x

4 dv

Sol. Put x=cosé sothat @=cos ' x

Let u =tan"[i] =tan"’ 'l—c_os’é)} =tan ' [M] =tan ' (tanf)=6=cos 'x

x cosf cos@

:iu-zicos"ix:[ = J
dx dx N1-x*
and let v=cos (2x-Jl—x3 ) = cos {2{:056‘\)1 “00529}

=cos ' {2cosfsinf} =cos™ {sin 26} =cos™ {cos(% a 29]} = % -20 =§+ 2¢cos ' x

£

-1
o o L B ﬁ_du!a&'”[\h—x:J
dx J1-¢ Ji—¥ dv dv/dx [ 2 J

1-x°

EXERCISE 10 I (Pg.No.: 442)
Find ﬂ when:
dx

1. x=ar, y=2uat

Sol. x=ar (1)
d(r
Differentiating both sides of (i) w.r.t. 7, = = a'—g—l = —di =alt :E =2at
dt di dt dit
y=2at ...(11)
- d(t
Differentiating both sides of (ii) w.r.t. 7, .4 = 2aﬁ = & =241 =% & =2a
dt di di di
dy
&_d_2a_1
de dx  2at



2. x=acosf, y=bsinf

Sol. x=acosé (1)
d
Differentiating both sides of (i) w.rt.é8, o a (G088) :ﬁ =—asind
de do de
y=bsiné ... (1)
d(sind
Differentiating both sides of (i) w.r.t.8, D b (sin8) - dy _ bcos@
de dé de

dy go bcosé dy —b
— T — T — —
dc dx —asinf dx
dé
3. x=acos’@, y=bsin"8 Y
dx
Sol. x=acos’ @ ...(1)

Differentiating both sides of (i) w.rt.é, % =a2cosf.(-sinf) = ‘% =—asin26

y=bsin" 8 (1)
Differentiating both sides of (ii) w.rt. 8, % =b.2sinfd.cosf
ﬂ i
= W iy Pl S E BB
dé dc dx _asin®@ dx

de
4. x=acos’f, y=asin’ @

Sol. x=acos’8 ...(1)

Differentiating both sides of (i) w.r.t. &, d_d; =a.3cos’ §(-sinf) = j—; =-3acos’ #siné

y=asin’@ ... (11)
Differentiating both sides of (ii) wr.t.@, c% =asin’ f.cos@
@ . :
=D _jagn’oosh @ Dol I G006 B b b ms
do de dx  3acos’@sind de  cosd dx
do

5. x=a(l-cosb),y=a(f+sinb)
Sol. x=a(l-cosd) ()

Differentiating both sides of (i) w.rt.

dx _ a{d(l) z d(cosé?)}

dé | a6 de
y=a(f+sinb) ...(ii)

= ﬂ=a{0+5im§‘} = £=asin6
de dé

d(@) d(sing !
Differentiating both sides of (i) wrt. &, B a ( )-1- Lsindl) =% L. a{l+cos8)}
do do do do



0
dy _dylde _ a(1+cos@) 2cos 5 &

:Q—— :>——cot£
dx dx/db asin@ dx 25ingcosg 2

6. x=alogt, y=bsint
Sol. x=alogt ...(1)

Differentiating both sides of (i) w.rt 7, % = a.% =>—-=
y =bhsint ... (1)
Differentiating both sides of (ii) w.r.t 7, %:— =bcost

ﬂzdy:’dt:bcosl = Q: btcost
dx dx/dt a dx a
1

7. x=(logf+cost), y=e'+sint find %

Sol. x=log?+cos!/ ..(1)
1—1sint
1

Differentiating both sides of (i) w.rt 7, £=1+(—sin ) = ﬁ-—ﬁl—sim =3 £=
dt dr t dt
y=e +sint ...(ii)

Differentiating both sides of (ii) w.rt 7, %‘? =¢' +cost

dy dyldt e +cost :,f:‘"._ I(e'+cnst)

Cdx deldi 1-Isini dc 1—tsint
I
8. x=cosf+cos24,y=sinf+sin28

Sol. x=cosd +cos2¢ sokT)

1 - . . dx . . dx , .
Differentiating both sides of (i) w.rt.6, b —sinf+(-sin20).2 = o —(sin @ +25in 26)
y=sinf +sin26 .. (i)

Differentiating both sides of (ii) w.r.t. 8, % =cosf +cos26.2

dy dy

= — =cosf+2cos260 =L 050+ 260820
de de
dy _dy/df __cos@+2cos20  _ dy _ (cos@+2cos20)
dx dx/d@ —(sin€+2sin26) dc  (sin@+2sin26)
9. x=+/sin28, y=+cos28
Sol. x=+/sin20 (1)

. L s . . dx 1 dx  cos26
Differentiating both sides of (i) wrt.f, —=———=.c0s202 — —=
. ) d@ 24/sin26 do [sin20

y=+/cos20 ...(i1)



10.

Sol.

11.

Sol.

12,

Sol.

sin 26

Jcos 28

Differentiating both sides of (ii) w.rt. 4, - 4

1
d6  24Jcos26

{—(sin 29).2} =y a% =—

dy _dyldf __cos2 ::-Q:—(tan%?);
dc dx/d9  cos20 dx

\/sin 28

x=e’(sinf+cosf),y=e’(sinf—-cosh)

x=¢’(sin@+cosf) ..(I)

d . g 9 d eti
Differentiating both sides of (i) w.r.t. 8, L8 e’ M +{(sinf+cosb) ( )
da de deé

= ﬁ:e”' {(cos&—sin€)+(sin9+co39)} = Q:Zeacosé’
do d@

y=¢(sinf—cosf) .. (ii)

d g
+(sin@ =cos) (e )

,d(sind—cos@
Differentiating both sides of (ii) w.r.t. 4, @ _ &’ M =

deé de

dy

-, gézeg(cosf9+sin9+sin9—coséi)

- e’ (cosf+sind)+(sind —cosf)e” =

’ ; o 1
= —-@J—-=2e& siné& = ﬂ: ar}fdg — 288 Slﬂ_lg -cg}—.:tang
de dc dx/d8 2e" cosé dx

x=a(cos@+8sinb),y=a(sind—-Ocosh)
x=a(cos@+8sinf) ..()

Differentiating both sides of (i) w.rt. &, £ = a{

do

d(cos®) o d(Gsin6)
de de

de
y=a(sinf-fcosB) .. (i)

= ﬁ:a{—sin6+écosﬂ+sin&l} =5 %:aﬁcosg

Differentiating both sides of (ii) w.r.t.&, . .4 = a{

d(sing) d(6 cost?)}
dé

do dé

dy

. dy _dyldf _afsing dy

sy - = —=tan@
de dx/df@ aBcosé dx
o 3at’
15T . 1+£
3at ;
= ...(1)

141

= — =gl cosf- Gd—(cos—91+cosﬂﬁ = —@—za{cos£9+6’sin9-cosa9} = ﬁ:a&sin@
do do de dé de



13.

Sol.

d(1+1%)

(147 )d(;:") ~3at

Differentiating both sides of (i) w.rt 7, 7’:: (I_H:): di
@ |(1+7)3a-3at2| @ |3a+37a-6ar
=S 5 = N T —
di (1+) dt (1+27)
_, dx_|3a-3at E:M(I—r )
di (l+13): dt (1+t )
3at’ .
IIT ‘.‘(ll)
= 1H:)d(3at) - d(1+7°)
Differentiating both sides of (ii) wrt 7, - = dt dt
dt (1+£)
L dy_J(#r)26a-3aC2 | dy_|6arr6ra—6ra| _ dv__6at_
di (1+27) dr (1+27) i (1+¢%)
bat
dy _dyldt _ (1+°) A u
" dv dxldt 3a(1~r3) dc 1-1
(l+f:)2
1= 21
X= e = =
1+¢- 1+1
O 0
1+1°

_ de_ (1+7)( -21)—{1—13)21 . £=21{—1—r:+3+12} de 4
d (1+2) di (1+27) di (1+0)°
2t 5

y:l+!2 ...(11)

o (28 d(1+¢°
& (1+77) E#)—Zz (d: )
di

) (1+)’

Differentiating both sides of (ii) w.r.t 7,




14.

Sol.

15

Sol.

@ _|(+F)2-uu| b |ae2t-a| b _2-2¢ _ & 21-F)
@i | (1ery a | (1er) di(1+f) A (1+)
2(1-7)
dy _dyldi (1+7)  2(1-7) _dy_r-
dc  dxldt 41 T 4 dx 2
(l+!3)“
' ‘
= ~1 = -1
X =cos ; 1+12} y=sin [m]
x=cos” | — ﬂ], Let r=tan@ .. @=tan (1)
V147
x=cos'i\ﬁ] :>x=cos"[se::9] :>x=cos"(cos€) =0

Putting the value of @, x =tan'(r)

> Lo . . dx
On differentiating both sides of (i) w.r.t. 7, 7

e t
y=sin 1[ -
1+t

tan &

Putting the value of €, y=tan' (/)

dy

On differentiating both sides of (i) w.r.t. 1, ~a

If x=3cosf—2¢cos’ 7, y=3sinz—2sin’7 show that

..(1)

Differentiating both sides of (i) w.rt. 7, % =

x=3cos?—2¢os’ f

-3

dx . — dx :
=> —=-3sinf/+6¢os"L.sinf = —=-3sin
dt di
y=3sinf—2sin’ ¢ -..(i)
Differentiating both sides of (i) w.r.t. 7, Ll

:>ﬂ=3cos!{l—25in:t} =X

dt

:iv-=3cosr{—l+2cos"t} :_c{y_:
dt dt

%: 3(:05#{1—2(1—(:0531)} =5 -

|
1+7

J, Let t=tan@ ..@=tan (1)

6] = y=sin(sind) = y=0

= y=sin"1(——] :>y=sin"‘(taL..
Vi+tan’@ secd,

..(i1)
Ry
l -Q_@!dt_l‘Flz_I
1+ T dc dxldt 1
1+£°
£=C0ﬂ
dx

sins—2.3cos #(=sint)

t(i—zcosgr)

L =3cost—2.3sin’ £.cost
dt

dy

=3cosf{l—2+2c053 I}

—3cosr{l—2c:os:t}



) —3cost{l—2cos’ ¢ ;
I W i Y
de dx/dt ~35in!(1~2c:os“t) dx
16. If x= 1+I?gland y=M show that ﬂ=.*‘
1t 1 dt
ol =t TIOBt @
7
d(r
N {:d(l+logt_)*(1+log!) ( )
Differentiating both sides of (ii) w.r.t. 7, = di di

dr

131-—(1+I 1).2t
a | 081)- dc [t—21-2tlogt dx  —1—2ilogt
dt 1 df

r dt i

de _ —t(1+2log?) iﬁ__!(HZlog!) Dé_—(HZIogr)

dt r dt r dt P
_3+2logt (i)
{
3+2logt d(?
Differentiating both sides of (ii) w.r.t. ¢, . di p di
e 2
d 127 ~(3+2logr).1 &y [2-3-Slewt dy —1-2losr
= 2 - - e _}_:{_g,_} e W TR
dt 3 dt t dt t
—(1+2log?)
:>-¢£y__—(1+210g!) Cdy _dyldi g :ﬂ—t
dt e " dk de/di —(1+2log) dx
IS

17. If x=a(6-sinb),y=a(l-cosf), find % at 6:%

Sol. x=a(f-sinf) .0)

d(@) d(sin@
Differentiating both sides of (i) w.rt. 8, £ =a ( ) - (sing) =3 2. a{l-cos8}
deg do do do

y=a(l-cosh) ..(ii)
; d(l) d a
Differentiating both sides of (ii) w.r.t. 4, d—}:a Q—-M
de de de

::»@:a{(HsinH} =D _asing
de de



18.

Sol.

19.

Sol.

. &
dy dyldf  asin@ :’Q_ sin@ :Q B sm—z- )
dc dx/d9 a(l-cosf) dx 1-cos@ dx(o-7) s B

S - 2

If x=2cosf—cos26 and y =2sinf—sin 26 show that %z—l at 6’:%

x =2cosf—cos26 s (L)

d a) d 26
Differentiating both sides of (i) w.rt.@, & =7 (cesd) - {€0825)
de de de

=X E:—.‘/Isir1t9'+sin2<9.2 = E:—stint9+25in$Z<5' = ﬂ:2(.'sin.‘Zﬁ—ﬁ-?.im.f;')
de dé dé

y=2sin@—sin 26 ... (i1)
ﬂVzd(sinQ) d (sin26)
de =~ de do

Differentiating both sides of (ii) w.rt.é,

dy dy

= 2 9cosB=c0s202 — -—=2(c039—c0526?)
de de

dy _dyld® _2(cos@~cos28) _, 4 _cosf-cos2

Cdx dx/dO  2(sin20-sinf) dc  sin20-siné
cosﬁLr cos2 od

” n o 0—(-1 '

dx ) ( fr] . & O0-1 1 dx
sin 2.5 —smE

= 5 3
If x = sin” { e cos 1 ﬁndﬂ,
\Jcos 21 Jcos2t dx
sin’ ¢ .
L= il E)
Jcos 2t
Taking log both sides we get Iogx—log[ i ¢ }
' vJcos 2t

=7 logx:log(sin%)—log(\fcosm) = logx:310g(sin!.)—%log(coth.)

: - : @ 1 dx 1 I 1

On differentiating both sides (ii) w.rt./, ——=3.—— cosf ——.
x dt sin/ 2 cos2t
=y

= 2. x(3cot+tan2r) — 4y, sn (3cotz+tan2s)

dt dt  Jcos2t
s cos’ 1 (i)

Vcos 21
Taking log both sides we get , log y =log s

=T Jcos 2t

= logy= log(cos?‘x)— log(s/cos2t) = logy= 310g(cos!)——;log(cos 21)

On differentiating both sides (iv) w.rt.7, l~d}—J =3 !
y dt cos/

. 1 1
(=sint)——.
( l ) 2 cos2f

(-sin2¢).2

(-sin2¢).2

—..(1v)



20.

Sol.

21,

Sol.

dy dy cos’t ,
= —=y(-3tant +tan 2t === —3tan/ +tan 2/
dt )( ) dt Jcos2t( ’ )

cos’ 1

dy _dyldt _ \cos2i

1—tan’ 7

2tan/
(-3 tant +tan 2¢) cot3t[—3tan!+ : ]

= -3 2 /
dc dx/dt  sin’t -(3cot(r)+tan2r) [ 2 _Ztans ]
cos 2t tan/ 1-tan"/
dv —[1-3tn"t 1
:>_y: ( 3):- :Q=—cot3!
dx 3tanf/—tan tan 3¢
If x=2cos@—cos28 and y=2sinf—sin26 find i{, 9:%.

x=2cosd—cos28 (1)

On differentiating both sides of (i) w.rt. @, % =-2sinf +sin202 = % =2(sin26-sinf)

y=2sinf@-sin26 .. (ii)
dy

dy

On differentiating both sides of (ii) w.rt.@, o 2cosf—cos202 = ) =2(cosf —cos26)

dy _dy/df 2(cos@-cos20)  dy cosf-cos26

dc  deldd 2(sin20-sind)  dr  sin20-sind
On differentiating both sides of (iii) w.r.t. &

d(cosf—cos28) ;
dé

dlsi
(cos@—cos26) o

.(iii)

26 —sin8)
do

&y (sin26 -sinb)
d (sin 26 —sin@)’

=

do
i
dx

1

dx’ (sin26-sin6)’

d’y {(sin 26 —sin@)(—sin 6 +sin 26.2) — (cos 8 — cos 26)(cos 26.2 - cos H)

2 d’y (sin20—sin@)(2sin 20 —sin ) —(cosé —cos 26)( 2 cos 20 — cos 26)

dx 2(sin26’fsin9):
dx 2 2 dx” 2
If x=a(6-sind),y=a(l+cos@), find dy
? 2 Av?

x=a(f-sinf)
Diff. both side wr.t. L a(l—-cosf)
deé
Now, y =a(l+cosé)
Diff both side w.r..t 8 , we get 20 = a(O +(—sm9))
dy

—— =—qgsinf

dé

}x

2(sin26—sin8)



.dy _ —asinf
dx a(1-cos6) 2sin? Z
2
dy
— = —cot—
dx 0 2
Again differentiating w.r.t x we get L‘Yz —i(cot Q)
dx dx 2
d’y .0 1 dé
— = COSeC” — X — X —
dx dx
%E- =—cosec’ —x !
2asin
Ty _ L o
dx  4a 2
EXERCISE 10 J (Pg.No.: 449)
1.  Find the second derivative of
i) x' (ii) 5° (iii) y =tanx (iv)y=cos'x
Sol.! () y=>" k1)
d(x" : _
Differentiating both sides of (1), w.r.t. x, & = M =5 & =ik (i)
dx dx
2 d(x" 2
Again Differentiating both sides of (ii) w.r.t. x, J y =11 ( ) ¢ y =110x"
dx” dx dx”
(i) y=5" (1)
d 5.\‘
Differentiating both sides of (i) w.r.t.x; ﬁ:(—) = @ =5"log5 ...(11)
dx  dx dx
Again Differentiating both sides of (ii) w.r.t.x; E’I =log5.5" log$5 d-{ =5%(log 5):
(iii) y=rtanx saelE)
. . ) : dy d(tanx) dy .
Differentiating both sides of (i) wirtx;, —=——+ — —=sec'x ..(u)
dix dx dx
Again Differentiating both sides of (ii) w.r.t. x,
d-J; =2secx.(tanx.secx) . %{i =2sec’ x tanx
(iv) y=cos ' (x) 1)
. o . : dy 1 .
Differentiating both sides of (i) w.rt. x, —=— - ..(i1)
dx 1-x
—d(1) d(V1-¥ ) d(1-x
1—-x " .d(l ‘) P
2y =¥
Again Differentiating both sides of (ii) w.r.t. x, ddx{ =— ( )3
1-x°

—2sin g > cosg




2

Sol.

Sol.

X I—xZ.O——-] ~(-2x) R .,
dy _ 2V1-x7 dy X dy —x

=5 —t= = ——=- = ——=

dx’ (1-x%) ax’ ( l_x:)(]ﬂ,:)

Find the second derivative of

(i) xsinx (i) €’ cos3x (iii) x’logx
(i) y=xsinx (1)
y  dsi d s
Differentiating both sides of (i) w.rt. x, & = XM+Sin xﬁ = i =xcosx+sinx.l
dx dx dx dx
= &:xcosxﬂr,inx ...(i1)
dx
2 d d d(si
Again Differentiating both sides of (ii) w.r.t. x, - “Y =X (ms £} +cosx. (x) + (sm %)
dx” dx dx dx
= d-{ =—xsinx+cosx.l+cosx .. d} =—xsinx+2cosx
dx” dx”
(ii) y =e™ cos3x (D)
Differentiating both sides of (i) w.rt. x, % =e**(—sin3x).3+cos3x.e™ .2
Q__ 2x s =
= = (-3sin3x+2cos3x) . (i)

Again Differentiating both sides of (ii) wrt. x,
: ,. d(—=3sin3x+2cos3
d{z: 2 d(=3sin3x+2cos x)+

(—3 sin3x + 2cos 3x).@

e
dx” dx
= d—z“:-z e {(—3 cos3x.3+2(—sin3x) 3)} +(-3sin3x+2cos3x).e™ .2
cix_
dz.y 2x 2 - d:y .5 =
= —==¢"(-9cos3x—6sin3x—6sin3x+4cos3x) = Fx =e” (—5cos3x—12sin3x)
fi—{i =—e™ (5¢cos3x+125sin3x)
cixd
(iii) y=x'logx ()
Differentiating both sides of (i) w.r.t. x,
é’ 3 1 2 @ 2> 2 é’ > -5
—=x —+logx3x =>—=x +3logxx” = —=x (1+3logx (il
_+log = g = (1+3logx) (i)

Again Differentiating both sides of (i) w.rt ¥,

2 d 2
d P 2 (1 §og.3) +(1+310gx)—(x )
dx” dx dx

d’ 5 1 d’ d’
=5 ‘Y:x'_[S_—]+(l+310gx)_2x =5 '3’:3x+2x+6xlogx ),):Sx+6xlogx
X dx dx”

cﬁ-
dzy

2

If y=x+tanx show that cos’ x.

2y+2x=0.
y=x+tanx (1)

dy 1

Differentiating both sides of (i) w.rt. x, s =l+sec’y =D—=1+——o
dx dx Cos™ X




Sol.

Sol.

6.

Sol.

dy cos’ x+1 . dy

= ——=———  =pcos’ x—>—=cos’x+1 ..(i)
dx  cos"x dx

Again Differentiating both sides of (i) w.r.t.x, cos’ x.%a—%lms x(—sinx)=2cosx(-sinx)
= A

= cos’ x.Qz—sin2x+sin2xﬂ- = cos” x.stian —I+@-J
d dx dx”

™ dx
= cos’ x.d““:j :sian{—l+(I+se<:3x)} ? ,d“{) =sin2x.sec” x
dx” dx”
d-{:manx 3cosgx.-‘c?;—{—2tanx—2x+2x:0
= coslx.%~2(tanx+x)+2x=0 .'.cos3x.dh‘r+2y+2x=0
; d’y
If y=2sinx+3cosx show that y+F=0.
y=2sinx+3cosx .. (1)
Differentiating both sides of (i) w.r.t.x, % =2cosx—3sinx ki)
Again Differentiating both sides of (ii) w.r.tx, % =-2sinx—3c0sXx
d’y . d’y . d’y
= —==—(2sinx+3cosx) —=> —==-y From (i +y=0
=== ) @ =5= [Fom()] - —F+y=
If y=3cos(logx)+4sin(logx) prove that x°y, +xy, +y=0
y=3cos(logx)+4sin(logx) ki)
Differentiating both sides of (i) w.r.t. x,
. 1 1 AL} ;
%:—-3sm(logx).;+4cos(logx).; :>%z;{—Bsm(logx)+4cos(logx)}
= x%:—Ssin(logxﬁticos(logx) ...(ii)
d’y afv 1 . 1
Again Differentiating both sides of (i) w.rtx, x—=— =5 3cos(logx).——4sin(logx).—
x x
Ay d’y &y -
= x—+—=——13cos(log x)+4sin(logx = X’ —=+x==—y rom
xS+ L~ {3 c0s(logx) +sin logx)} R [From (i)]
= x3%+x£+y =0 X'y, +x,+y=0

=5

If y=e " cosx show that __J’__ =2e¢ " sinx
dx’
y=e “cosx ssikl)
Differentiating both sides of (i) w.rt. x, % =¢ " (~sinx)+cosx.(e )(-1)

dy

- —e " (sinx+cosx) ...(ii)



Sol.

Sol.

Again Differentiating both sides of (ii) w.r.t. x, %} = ~[e'x (cosx—sinx)+(sinx+cosx)e™ (,1)]

2

5 2

= d—},)z—e “[cosx—sinx—sinx—cosx] = d Y —2e*sinx
dx” dx’
dzy 2
If y =secx—tanx show that cosx.d —=y
2

y=secx—tanx (1)

Differentiating both sides of (i) w.r.t. x, % =secxtanx—sec’x = =i x(tan x —secx)
e

= %:w{ (secx~ tanx)} = cosxgr—y [From(iﬂ -..(ii)

Again Differentiating both sides of (ii) w.rt.x, cosx —_ +—( sinx)=-—

= a:;os:nr‘dr-“:',=-Q+sinxﬂ = COSX.—— y d)‘( 1+smr)
dx” dx dx dx”
d’ . secx—tanx d’ —si

=" cosx.—‘f:{—(l—smx)}, _wee-sny) = cosx 2 [I smx}(secx—tanx)
dx” Cos X dx’ Cos X
d’y d’y

= CosX.—=(secx—tanx)(secx—tanx S CoSX.—=y
2y X ) 13-y

;. Y 5

If y=cosecx+cotx prove that smx.gz-—y =1

Yy =cosecx+cotx (1)

Differentiating both sides of (i) w.r.t.x, % = —COSeCx Cot X —Ccosec X

= ﬂ=—cose.cx(ccatx+cosecx) = b ——(cot x +cos ecx)

dx dc  sinx

> sinxﬂ:—(cotx+cosecx) =5 sinx.ﬂz—y [From (i)] (i)

dx dx
—_—— . . - - dy ;

Again Differentiating both sides of (i) wrtx, sinx dxy +£~.cosx = L
dy dy dy - dy dy
—==——-C0SX.— = sinx.——=—(1+cosx
dx” dx dx dx” dr( )

. cosecx +cotx)(l1+cosx
L )(1+cosx)
> B gy Tt <

‘f=(cosecx+cotx)(cosecx+cotx) =3 sinx.Fzy = smx.T—y’=0
2 2 =



9,

Sol.

10.

Sol.

11.
Sol.

12.
Sol.

dy

If y=tan' x show that (I+x3)L+2xﬁ#=O.
dx

y=tan 'x ..()

Differentiating both sides of (i) w.r.t. x, Q:L =5 (l + xE)Q =] )
dx  1+x° dx

Again Differentiating both sides of (ii) w.r.t. x, (1 +x? ) j} L 2x=0 = (l 4x* )% - 2:(% =0
= 3

o

y o dy dy ’
If y=sin(sinx) prove that —-+(tanx)—+ycos x=0.
y=sin(sinx) p —5+(tanx)—"+y
y =sin(sinx) (1)
Differentiation both sides of (i) w.r tx; % = cos(sin x).cosx ... (i)

Again Differentiating both sides of (ii) w.r.t.x, j’xl = cos(sinx)(—sin x) + cosx{_— sin(sin x) cosx}

P S . e d’y . dy
= a&: :—{Slnx.COS(SlHX)+COS XSII'I(SIHX)} SF:—{SIHXA —}+COS xy}

. dy
T’
If y=acos(logx)+bsin(logx) prove that ¥°y, +xy,+y =0.

——+tan x% +ycos’ x=0. Hence proved.

v =acos(logx)+bsin(logx) i)
Differentiating both sides of (i) w.rtx, dﬂ = —asin(logx) l +bcos(log x)-l
x x x

= %:%{masin(logx]wcos (logx)} = x%=*asin(logx)+bcos(logx) (i)

Again differentiating both sides of eq.(ii) w.rt. x, we get,

d’y dy 1 . 1

x—+—— I=acos(logx) ——bsin(logx).—

== (log.x).—~bsin(log )
=5 x%+%:-%{acos(logx)+bsin(lagx)} = x3%+x%:—y [From equation (i)]
=5 x3Q+xﬂ+y=0:.x3‘y2+xyl+y=

dx” dx
Find the second derivative of ™ sin4x .

y=e¢"sin4x 1)

Differentiating both sides of (i) w.r.t.x, % =e¢* cosdx.4+sindxe” 3

:%ze""‘ (4cos4x+3sin4x) (1)

Again Differentiating both sides of (ii) w.r.tx

d’ . . S
2 — ¢™ (~4sin x4x.4+3cos 4x.4)+(4cos4x +3sindx) ™3

= —‘;Ty—z 4¢* (—4sin4x+3cos4x)+3e™* (4 cos4x +3sin 4x)



13.
Sol.

2 5

dh“r=e“"(g165in4x+12c054x+120054x+9sin4x) = %=e3‘(24c{)54x+7sin4x)

Find the second derivative of sin3x.cosSx
y =sin3x.cos5x ()

| L : Lrs 5
= y:E(Zsm 3x.c055x) =5 y:z[sm (3x+5r)+sm (31'—5,\')] =y =E[sm 8x+sm(—2x)]
y= %[Sin 8x —sin2x] ..(ii)

Differentiating both sides of (ii) w.r.t. x, % = %[cos 8x.8 —cos 2x.2]

dy

= ——=4cos8x—cos2x ..(ii)
dx

"

- - . - d- . "
Again Differentiating both sides of (ii)) w.rt. x, Iy ==4sin8x.8+sin2x 2

-

d—, =-32sin8x+2sin2x .. %=(25in2x—32sin8x]

-

i . xid P . dy
14. If y=e™" prove that (cos” x)—=—(1+sin2x)—=0
y P (cos x)—=~( Fe
Sol. y=e™* ()
Differentiating both sides of (i) w.rt. x, ﬂ =™ sec’ x :>dy
dx dx cos’x
2 in' tan ¥ 2 dy . - -
= 08 Xx—=—F¢ = cOos xa—zy [Fromequatlon(l)] ...(i1)
d‘%’ +Q,2cosx(*sin x) &
dx” dx
= cos” xﬂ—smhdy ‘b
dx’
15. If y= s show that d-}f = 2]0g§—3
x dx” x
Sk -0 ()
x
X ' logx
Differentiatinig both s IMwrix E={—X 3 —sSH_1-1083 (i)
dx (x)" dx X

16.

e xz[ —lj (1-logx).2x
Again Differentiating both sides of (ii) w.r.t.x, y = s

& 8

- d“y_{—x—Zx(l—logx)} . d"y_—(1+2~2logx) - d’y 2logx-3

dx’ % dx’ X dx’ x

If y=e® cosbx show that Q"Zaﬁ*"(a: ""bz).}":D
dx dx



Sol. y=e" cosbx (1)

7.

Sol.

18.

Sol.

dy

Differentiating both sides of (i) w.r.t. x, > =—e™sinbxb+cosbxe™ a
& aer 3 ..
= == (—bsin bx +acos bx) _..(ii)

Again Differentiating both sides of (i) w.rt. x,

d;'f =e“ (~bcosbx.b—asinbx.h)+(-bsinbx +acoshx)e™.a
2
= %ze‘“ {mb: cosbx —absin bx —absinbx +a’ cosbx}

-

5 j’_z il {G‘)be(a3 —bz)-—Qabsi-nbx} = % = (az —.bz)e‘u coshx —2ahe” sin bx

2

dy F 33 g
= ——=\a —b" ) y—2abe™ sinbx
e ( )y i (iii)

dy

From equation (i1), % =—be™ sinbx +ae™ cosbx = be™sinbx= (ae‘“ cosbx= E}

g s dz}' 2 5 i dy
From ation (iii), —-=(a" —b")-2a| ae™ cosbx ——
sauation i), Z5(a”-F) ( de

-

=5 -‘:;—‘rz(a' —bz)—Zage‘“cosbx+2adEy = ‘;y =(a*-b*)y- ZGE}""ZG%

2

]

= Z;'F =—(a: +b2)+20% .'.i;‘f—ZG%"F(a: +bl)y=0 - Hence proved.

If y=e™" ¥ —1<x<1 show that (l—xl)ﬂ—xﬂ—azyzo
dx” dx

acos™!x

y=e (1)

Differentiating both sides of (i) w.r.t. x, % o a{— : ]
=1-x % ==ay  [Fromequation(i)] ...(Gii)

Squaring both sides we get , (\/l -x’ %]- =(~ay)’ = (l—xz)[%] =a%y . (iii)

Again Differentiating both sides of (iii) w.r.t. x,

(1—x3)2i¢—Ad—?+[QJ (~2x)=a:2y@ :>2£!'~V— (l~xz)-d——¥—x-@ =a 2y—@
dx dx- \dx dx dx dx” dx dx
nd’y dy _ , Ndy xdy
= (l-x)—=—-x—=ay . (l-x)|—=—— =<0
L B S
If x=at’,y=2at find Qatrzz
Li],"

— - s Ay
x=at" .(1), —=ali; =2at .. (i1), —=2a
) 5 y (i1) "



19.

Sol.

20.

Sol.

21.

Sol.

1

e A

dx/

&
&

2a
—_ =
2at

&

1
Q_d[z]g Py 1 1
dc  dr dx a2
d’y 1 dy 1

a2 2a(2)  de 16

Again differentiation w.r.t.x,

=

If x=a(f-sind), and y=a(l-cosd) find i;—“f atf=x
x:a(é—siné‘) (1)
Differentiating both sides of (i) w.rt. x, e a(1-cos8)

y=a(l-cos8) ... (ii)

L dy

(ix3

Differentiating both sides of (ii) w.r.t. x, a% = a(O +sin 6’) = % =asind

. = == = =

26 g__ 6
dy dy/df  asin@ dy Sm—g—cos-z- &
dx dx/df a(l-cosb) dx e

2sin’ ¢
2

Again Differentiating both sides of (ii) w.r.t. x, j{: =-—cosec

d’y 2 1 d’y 1 2
= — =——C0s¢c —. = 5 =——_COSéC —
> 2 2 a(1-cosb) e 2

dy &
dx

If y =sin(logx) Prove that x°

— 4+ X
y=sin(logx) (1)

. . . .. dy 1

Differentiating both sides of (ii) w.r.t.x, e cos(logx).—

x

x%=cos(logx) ...(i1)

Again Differentiating both sides of (ii) w.rt. x, X%Jr@.]

ﬂ:-~y xld;“f+x
dx dx”

dy

1d3}’
— —+y=0
2 a2

== X X

- ] 3
If y= o x’ show that (I—xz)d—}—)—?:x—@——yzo

yi—&" dx’ dx

Differentate the function ‘y’ w.rtx

dy J_ d . .oad >
—=4/l—x" x—sin  x-—s8in  xx—4a/1—-x"
dx dx dx

...(i1)

=—sin (logx).l
X

1

2at’



3 e 1
- x————gin" xx——ux—2x

& _ 1-x° 21i-x

dx (l—x]
x+sin ' x
1+
dy _ 1-x __ 1 +xsin"x
a (1-x")  (1-x7) (1—x3)”

P

Again Differentiate —-=
Ch_u

(l—xz): : {(Ixz)s.:}:

-J-f-——+sin" x:|—xsin : xx-%(]—.!r:)1 : X —2x
2

d’y _0-(=2x) =) X[H

& (-] ]
(l~x?‘)\]1—x3[x+ T-x fin_]x]+3xzsin_' xvl-x’
. \lléx‘

dr’.! (]_xc) (1_x3)3

2 1-+x* -x+le—x2 s.in"x-+3urzsin’1 xWl-x
dy By | ]

& (i) (1-)
d:y: 2% +(I—x:):x+\ll—x:sin"x:+3xzsin..1x\/|_73
dx’ (1-—.\:‘2)2 (1—X2)3 [l—xz)

d:}'_|: 2% L X +J1*x:sin'x+3xzsin‘x\/lrx:]

e [ (e T N (S
Now, LH.S. (1-x° )%—:n%—y =0

ﬁ(l—xz){ 2x X +le—x2 sin'1x+3x:sin"xdl—x2 —3x[ 1 3 xsin ' x ]_jn',\:
1—-x~

(1-¢) (=) (1-2) (1~ (-2 (-=?)"
3x +\/I—x: sin"x+3x2 sin”' xal1-x° 3  3'sin'x  sin'x

(l—xz) (l—x:) (]_J(J)2 (]—x:) J1-x° (l—xz) J1-¥°

™ sin ' x - sin”' x +3:nr2 sin”' xaf/1—x2 B 3x’sin ' x

Vi- - (1= W1 (1= 1=

=>0=RH.S

|



22,

Sol.

23.

Sol.

dz}’,zf{l
dx

If y=e"sinx, provethat ——
5 8 p Y

L =e* xi(sin x)+sin xxi(e”)
dx dx dx

+2y=0

Again diff. the function %r-':- =’ %(cosx) + cosxxgr—(e‘)+%(sin x-e‘)

i e o

— =—¢" —sinx+cosxxe” +sinx-e” +e cosx
d‘_u
dzt X by X X 2ol X X
—=—¢"sinx+cosx-¢” +e*sine” +cos xe
‘h.—
dZ
—'2y=2e‘cosx
Now. LH.S

= cosx—Z(e" cosx+sine* )+ 2(6’ sin x)

= 2¢"cosx—2e‘cosx+2e"sinx—2e"siny = O0=RHS

A

If x —a[cos@-i-logtan%) and y asin@, show that the value of ‘jix{ at @ =% is 2
) a

Differentiate the function 'x' w.rt. &

dr ; 1 .8 1
d—€=a —sm6+—gsec EXE
‘tan-—
2
cose.
d—’;za —sinf+—2 ;ﬁl
d sin” cos® 2 2
ﬁ=a —siné + ‘] ]=a _smj@+l =a cc.)5“9 =qacosf-cotd
dé | sinf sind sind
Eai:acos&
de
.. Now diff the function y w.r.t. x
dy _ acos#
dx acos@-cotl
%zsec‘&-%:sec a ; 9: : pe o7
acosT-Cote" ;66878 cosf- o
sind
d’y _ sind
> acos'@
. 1 1
3 sin— = = 7=
d'} = 3 ‘/54:‘/51: < proved
dx S ax V2a
) -



24.

Sol.

25,

Sol.

If x=cot+log tan%,y =sint then find the values of 6;%

Diff the function 'x' wort. t

dx g 5 6.
— = —sinf+ X 86CT — X —
dt san 2 2
2
- 2 dy
Again, diff the function 'y’ w.r.t. t we get = = cos/
i d’y :
Again differentate w.r.t. to t we get == =—sinf
dy| i —1
de’ | 4 2
4
dx . 1 st 4
Now, ?:—smt+ - X Sec EXE
1 fan —
2
{
?= —sinf+ X : X —
g sint cos?L 2
2 2
dx - 1 —sin“f1+1 cos’/
— ==sinf+——= - =——=co0s7-cot?
df sinf sinf sinf
d.
_.__}: cost :L:tanr
dx cot-cotf cotf
Q:seczfﬂzsecztx 2 = s
dx’ dx cosf-cotf cos't
) 1
3 sin — —
Nowdjjl - e ‘ﬁzixﬁzzﬁ
dx” 2 2

if y=x" prove that d“" -l[ﬂ) Z_o
dx” dx X

Diff both side w.rit. x

% =x"(1+logx)

2

Again differentate ‘:;y = [i} +(1+log x){x3 (1+log x)}

2

LHs _‘{;{L_.l_[ifz’.} L
de” y\dx X

. g 1 : X
2 i (1+1 4] S
:x+x(+0gx) xx(-t-ogx) .

=t (I+logx): —.7¢"'(1+logx)I =0

. LHS=RHS

and

dy

2

T
at 1 =—
4



26.

Sol.

27.

Sol.

-

if y =(cot" ;xr)2 . then show that (Jr2 +I)

Diff. both side w.rt. x

"L¥+2;vc(;!r2 +l)ﬂ =2
dx” dx

ﬂ—Qcot"x[ <] ]_—QCot'x
de 1+x% ) 1+%°

9 AT
dzy:_z (l+x] o cot x(2.r)
dx (1+r3);
dzy:_z ~1-2xcot™x | _ 24 dxscof™ x
dx’ (1+:r3)2 (1+x3)2'

LHS. =(x° +1){M}+2x(f +I){-200‘["x}

(1+x3)"

=2+4xcot ' x=4xcot ' x=2=RHS

(1+x7)

If y={x+\}x2 +1}m, then show that (x3+l)%+xjx—y—m:y=0
Diff the function w.r.t. x

-1
ﬂ:.1'1'1'{x+\hr2+1} [I-!» 1 21’:|
dx 240x" +1
dy {x+\/x2_+1}m i - ]
—=m x| 1+ =
dx {x+\/x3+1} | x4l
_a},-_m{x+\lx'+l} X' i
dx {x+\fx3+l} | Jx2+1
B {x+\}x3+l]m
e k- —"
dx Vx® +1

m|x+Jx +1 i ”

vx©+1 (—%)— —{x+ x3+l} = ]’ 2x
. x +1 24x +1
a"y:m
dx: = 2
(\lx'+1)

) mz{x+\}x3+l}m7(r+\fx:+l)m x
dy _ x +1

dx” *+1



m {x+-\!x3 +l}m —m(x+\}x3 +1)m — x

LHS (¥ +1) 3.2 B
x +1

xm{x+\/x3+]}m =

+ —m:{x+\a‘x3+l}
\/x3+l
=0
28. if y=log[x+\lx2+a2} then prove that (x:+a:)£;‘:,+x%=0
Sol. Diff both side w.r..t x
- v
_— x l+ 2x
d  xix*+d’ W +a
ﬂ: 1 JxP+a +x L 1
d  xi+at| J+d V& +a
Again differentate w.r_.t x
2 *i  ; i 2 2

d:yz-Jx +crdx[1] Ide:Jx +a }
& ()

I ST
d"}’: W +a’ _ =X
d (x3+a:) (x2+a2)\/x: ra
LHS = (x* +a°) () L _—0=RHS

+x
(x: +a:)\fx2 +a¢ N +d

2 3
29 If x=a(cos¢9+95in9) and y=a(sim9—t9(:os;9), show that c;x_{::l[se((:) QJ
° a

Sol. Differentate the function ‘x” wr..t

j—; = a[—asin9+6'c059+sin 9] =(ab cosP)
Again diff the tunction ‘y’ w.rt. @

B — afcoso~(6(-sin) +eosd)]

d)
—y:a[0059+95in9—cos£9]
do
ﬁ:aﬁsiné’
do
dy _absin® —tand

dx aBcosf

S Q=se039£=se039>< : =-—1-sec39-sect9=[sec' QJ

T dx? dx afBcosf ab ab



30.

. Diff the ‘x” writ.

—asin@+bcosd

~[asin@-bcosb]
de
& __
a6 7
Again diff 'y’ wrt. @

Fg—zacost9+bsin6

b
da
& _* %
ac -y ¥
2 ¥ l—x@ y—x(——.]
Again diff 'f= ,d‘x = ﬁy
dx” y Y
- )H‘_
dy _ y
dxl yZ

:}_y: zy _x(_i] X X
Y P 4

+y =>—-y—-—+—+y=0 proved
¥ ¥

If x=acos@+bsinf and y=asind-b cosd show that y’
Sol

dy

dy
I AR R r:O
s Y



