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Maharashtra Board 12th Maths Chapter 1, Class 12 Maths Chapter 1 solutions
Ex1.1

Question 1.

Differentiate the following w.r.t. x :

(G) x3—-2x—-1)°

Solution:

Method 1:

Lety=(x3—2x—-1)5

Putu=x%-2x—-1.Theny = u®
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;d.'f_d 5\ _ @4
.a—a(u }—5’“
=5(x*—2x—-1)*
du d . :
=3x*—-2x1-0=3x*-2

cdy _dy du

Cdx du dx
=5(x*—2x—1)*(3x*—2)
=5(3x*-2)(x* —2x - 1)*.

Method 2:
Lety = (x3—2x—1)5

Differentiating w.r.t. x, we get
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dy d 5 5

= {x 2x—1)

=5{x3—lx-1}4xi{x3—21—1)
dx

=5(—2x—-1)*x(3x*—=2x1-0)
=5(3x%2—2)(x*—2x —1)*.

5
3 4 T
(i) (2;-:5 ~ 3eT — 5) :
Solution:
3 . T
Lety= (2m — 325 — 5)
Differentiating w.r.E x, we get

dy d 3 %
T dx (Zx —3x*-35)

b [ua

i

1_4\/'}{?_:2 35 _5)2.

(iii) vVzZ + 4z — 7

Solution:
1
y=v:r2+4x—7[\/:;= WE

Differentiating w.r.t. x, we get
dy 1

d¢  2vgTtdz—7 dx

(I —i—dm—?}
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! (d S i-f)
TPz 7 dx dx
1
2Vz? + 4z — 7
2(x+2)
2z + 4z — 7
(z+2)

N r—

(2z4+4-0)

(iv) /22 + vl +1

Solution:

Lety=+/z2 + vz +1

Differentiating w.r.t. x, we get

dy d i

E—E(x3+.,,n‘x’+1}“

-%<x1+./x=+1}‘§ %(x‘+,/x1+1]
£+ (/T }]

W x=+[
Werw il

d 2
2x + 12+ E{I +1}]
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! [ ! {2x+{l):|

—_——| 2y

2+ a1 L 25 41
1 i x ]
R S i .-
22+ /1 L Y41
B 1 [ 2x x’+1+x]
2/ + Srrv1 L P41
x(2yx* +1+1)

2Jx‘+1-\/x’+,fx’+l'
3
V) ——
) 5/ (222 -72-5)°
Solution:
Lety= 3

5y (222~7z—5)°
Differentiating w.r.t. x, we get

_3
'*3" ”(zﬂ 7%—5)73

3 23\ R
_sx( 3)(zx ~7x=5) 3 (2t = 7x-5)

-8
i

= —(2x2-7x-5)
4x -7

—==

(2x* —7x—5)?

2x2x—=7x1-0)
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(V373 - )

solution:

Letyz(m—ﬁ)ﬁ

Differentiating w.r.L. x, we get

(V)
() 4 )

3x-5

=5(~/3x_—5-— Jﬁ)‘-[im sy —%(:u -5)“%]
-5(‘/3::_——\/3%)‘3 '
[%{3145}_%-£{3x—5)—(—%)(3:—5)_%-£{h—5}]
)
[zﬁ-ﬂxl—ﬂ)+m-ﬁxl—ﬂ)]
=5(J3r——5— ! )‘[ 3 + ¢ ,] _
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15(-\,/3.!:— 1 5)’[31—5+31]

\/3.':— (3.:—5)3
15(3x —4) 1 +
- (3-5- :
2(3x - 5) ( 3"—5)
Question 2.

Diffrentiate the following w.r.t. x
(i) cos(x? + a?)
Solution:
Lety = cos(x? + a%)
ifferentiating w.r.L x, we get
:: = 4 [cos(x? + a2)]
= -sin(x? +a2) d x2+ a?)
= -sin(x? + a?): (Zx +0)
= -2xsin(x? + a%)

(ii) v/ e32+2) L 5

Solution:

Lety=+/el3272) 1 5

Differentiating w.r.t. x, we get

1
W_Leenysp
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1 - -3.d - |
--z-ltm 2:'+5} 1'3[!"’“ 1]+5]
= ! -lv‘"*”-ii:ix+2]+l:1]
2/ D45 dx
_ 1 el 42),
m [!‘ (3x1+0))

3¢[3l+1]
2. /d5+D 45’

(iii) lug[tan{% 1

Solution:

Lety = log[tan(3 )]
Differentiating w.r.L. x, we get
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(iv) \/tan \/x

Solution:

Lety= 4 .-‘tan;?a:

Differentiating w.r.t. x, we get

dy d{ .'_}

-'—._(m
s &
1 , - d
=2mxmﬁaiﬁ)
1 s fox L
2+/tan /x e’ /x 2/x
sec?, /x
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_ sectx
4,/x/tan /x

(v) cot?[log ()]

Solution:

Lety = cot*[log (x)]
Differentiating w.r.L. x, we get

dy d
= [mt{log:r:‘}]""
= 3[:0’:(103:3]]"-%[@(1051’}]

=3cot? [log (x*)] - | — cosec’(logx?)]- %{lngﬁ)

— 3 cot? [log (x*)] - cosec? [log (x*)] - 3 ;t{logx]

— 3 cot? [log (x*)]- cosec? [log (+*)] -3 x}c

— 9 cosec? [log (x*)] - cot? [log (x*)] _
x

{Ui] 55in3x+3

Solution:

Lety= 55in3}-;+ 3

Differentiating w.r.t. x, we get
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= £ (5+3)

dy d
dx dx

-5'""”349551%{51:1& +3)

- 5‘*""""'-Ing5-[35in’x~d£x{sinx}+ﬂ]

= 5" +3.10g 5[ 3sin’x cosx]
= 3sin’x cosx 5" ¥ +3.]og 5.

(vii) cosec (v/cos X)

Solution:

Lety = cosec (y/cos X)

Differentiating w.r.t. x, we get

"y a £ [eosec(/cos )

= —mﬁec{..fmsx}-mt(.\/msx]-%\/mx

1 d
= —mec{\fmx}-m(ﬁfcmxl'z—m‘a':mﬂ
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= -cusec(\xmsx)-cot(,,«’msx)-w_

_sinx- msec{\fmsx) -cot(/cos )

(viii) log[cos (x* - 5)]

Solution:

Lety = log[cos (x> - 5]
Differentiating w.r.t. x, we get

g-ﬁ{hslmw-sm

1

____ y_

d
-m-[-ﬂn(x’—ﬂbﬁtﬂ—ﬂ
= —tan(x* —=5) x (3x2 = 0)
= —3x*tan(x®-5).

{iX] el sin?x— 2 cosZx

Solution:
Lety= el sin’x - 2 cos’x

Differentiating w.r.t. x, we get

:i d [es'“” zuus’x]
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=e3"“"‘2“:’-d£x{35in’x—2cm3ﬂ
e [ —(sinx)* —=2— d (cnsx}’]

- 1 d d
— Asin'y = 2¢cos’x £ . H —
=& [3 * 2sinxy-—(sinx) — 2 % 2cosx [msx]]

= ¢¥sin'x—2c0'x. [ 5in x cos x — 4 cos x ( — sinx)]
= gsin's ~2008's (10 gin v cos x)
=5(2sin x cos x) - ¢5i0's ~2cos’s

= 5sin 2 - @%N'x - 2008x,

(x) cos®[log (x*+ 7)]

Solution:

Lety = cos’[log (x%+ 7)]
Differentiating w.r.t. x, we get

dy_4d : 2

=2cos[log(x* +7)] *%{ms[lag{x’ +7]}
=2m5llog{x’+?)l*{—sinllng{x*+ﬂ]}-%ﬂos(x%?)]

2

= —2sin[log (x* +7)]-cos [log (x*

7 dx
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= —sin[2log(x*+7)] x 5— e (2x+[]]

.. ['.* 2sinx-cosx = sin 2x]

_ sin [2log (x* +7}]
47

(i) tan[cos (sinx)]
Solution:
Let v = tan[cos (sinx)]
Differentiating w.r.t. x, we get
g=:—x{mnlm{sinx]]}

2 . d ;
= sec’[cos (sinx)] " [cos (sinx)]

= sec?[cos (sinx)]- [ —sin(sinx)] -%(sinr}

= —sec?[cos (sinx)] - sin(sinx)- cos x.

(xii) sec[tan (x* + 4)]

Solution:

Lety = sec[tan (x* + 4)]
Differentiating w.r.t. x, we get

dy_ d 4
= gy lsecltan (' + )]}

= sec [tan (x* + 4)]-tan [tan (x* +4]]--‘g—cltan(x“ +4))

art-2-chapter-1 dlfferentlatlon
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—sec(tan (4 + 4)}-tan [tan (v* +4)]-sec’(x* + 4) - (x*+4)

= sec[tan(x* + 4)]-tan[tan(x® + 4)]-sec?(x* + 4)(4x> + 0)
= 4x?sec?(x* + 4)-sec[tan(x® + 4)]-tan[tan(x* + 4)].

(i) eloalllogx)’ ~logx’]

Solution:

Lety = eloalllogx)” - logx’]

= (log x)? - log x? ...[- e'®9* = x]
Differentiating w.r.t. x, we get
dy d

Ir [[lngx]’—zlogx]

- 2_9 -
= {lugx] 2 dx{lng x)

d 1
= Zlogx-aﬂngx} —2x "

1 2

~2logx 2
Cox

H_l

(xiv) siny/sin /@
Solution:

Lety=sin,/sin /z
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Differentiating w.r.t. x, we get

dy d . )
&= 2 Y/ sin /%)
= cos sin\/i-distan\/}}

= C0S sinﬁxm —(smf]

_uvxm l
o f (V/x)

_cos sm,/_cos\/_
2-\/sm\/_ 2\/;

_cos sinﬁ-ms!ﬁ.
1/x/sin

(xv) log [sec(e"z:l]

Solution:

Lety= lug[sec{e"z)]
Differentiating w.r.t. x, we get

dy _ F
== —! [log (sece® )]
1 d 2
-— 71 o — [gx
e [sec(e™ )]

art-2-chapter-1 differentiation
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=L sec(e)tan(e) L)
o @ an @) g

2. 41 d
=tan(e*')-¢* -a(x’]

=tan(e*)-¢" 2x
=2x-¢" tan(e¥).
(xvi) log.z(logx)
Solution:
Lety = log.2(logx) = lﬂ? ::E:)
_log(logx) log(logx) .. _
= loge = 2 v [ loge=1]
Ij'i.ﬁerenl:iating w.r.t x, we get

dy 1d
o Hxllogﬂogx}]

11 dg
=2 Jogx dx" B
" 2logx  x 2xlogx’

(xvii) [log{log(logx)}]*
Solution:
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let y = [log{log(logx)}]?
Differentiating w.r.L. x, we get

dy
E_ llosilosﬂosﬂ}l’

=2-log {log(logx)} x %[log {log (logx)}]

=2-log {log (log x)} X oo s) 1 e ) df[lﬂguﬂsx}]

1 1

=2-10g{logﬂﬂgx}}’( (lugx} logx  dx

(logx)

1 1

=2-log {log (logx)} x log (logx) " logx " x

_ 2_[ log {log (log x)}
x-log x-log (log x)

(xviii) sin®x? — cos®x®
Solution:
Let y = sin®x? — cos?x?

Differentiating w.r.t. x, we get

[ si 2.2
o dx[smx — cosx*]

d
_ P 1% I 232
—d'(smx ) dr(ms.t )

art-2-chapter-1 dlfferentlatlon
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— 2 d : 2 1.i 2
=2sinx? E(smx )—2cosx dx{mx ]

d d
— Y sin . 2,2 (y2)— 2.( — sin r2) - — (%2
2sinx®-cosx ! (x*) —2cosx*-(—sinx?) 1 (x?)

= 2sinx2-cosx? x 2X + 2sinx®-cosx? x 2x
= 4x(2sinx?-cosx?)
= 4xsin(2x?).

Question 3.
Diffrentiate the following w.r.t. x
(i) (% +ax+1)° + (* - 5x-2)*
Solution:
Lety=(x+4x+1)° + (x> -5x-2)*
Differentiating w.r.t. x, we get
% = %[(;«:2 +ax+1)% + (x° - 5x-2)%]
=L = +ax+ 1)+ L (x*-5x-2)*
=3(x + 4x + 1}2-ﬁ{x2 +4x +1) +4{x3—5x—2}4-%{x3—5x—2}
=3(x2+4x+1)(2x+4x1+0) +4(x>-5x-2)>(3x2 -5 x 1-0)
=6 (x+2)(x2+4x + 1) + 4 (3x% - 5)(x* - 5x— 2)°.
(i) (1 + 4x)°(3 +x-x%)®
Solution:
Lety=(1+4x)°(3 +x —x%)°®

Differentiating w.r.t. x, we get

dy d P I
= [{1+4:c}(3+x ¥

d d
- s, — )8 — )8, s
= (1 + 4x) dr{3+x P +(3+x—x%) (14-4x)
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=(1+4x)° x8(3 +x—x‘}’-£(3 +x—x)+B3+x—x)¥"x5(1 +4x}“-%[1+4.:]

=8(1+4)° (3+x-x)(0+1-2x)+5(1 +4x)* B +x-xD)B(0+4x 1)
=8(1-2x)(1+4x)*(3 + x—x7)7 +20(1 + 4x)*(3 + x—x?)".

x
(iii) M=
Solution:

Lety=

F
=T
Differentiating w.r.t. x, we get

d d
dy_ d( X ).f?—h-a(xjfxa{‘f?—hl

dx dx\ /7 _3x (/7 —3x)?
,HT—SIXI—IXZ—ITSI d-.;’[? 31:'
B 7—3x '

.f?'-ax—m’f_=3xm—3x1)

—3x

2(7 3x)+3:t 14 - 61+31 14 — 3x
3
2(7 - 31}3 2(7- 3::)’ 2(7 —3x)*

(z*-5)°

“:ﬂa;
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Solution:

(=*-5)°
(z*+3)°
Differentiating w.r.t. x, we get

dy _d (33—5]3
E - E {13_3}3

(x +3)3‘+%l{:|:3 - 5)-5 —(x*-5)° -%(r’ +3)?
a [(*+3)°P

Lety=

(6 +3) 5&3—5]‘-£(x’—5]—{x’ —5)x 3(x3+3)=+d‘i—{x= +3)
(x? +3)°

__5{x3 +3)2 (x* —5)* (322 — 0) = 3(x* = 5)°(x* +3)*-(3x* + 0)
= {1‘3 +3}6

3 +3) () = 5)*[5(x* + 3) — 3(x* - 5)]
- (1.3 + 3)‘

Bx’(r"‘ 5y*(5x* + 15— 3x? 4+ 15)
(x*+3)*
31‘1(23 5)*(2x* + 30)
(x* +3)*
6% +15)(x — 5)*
(x* +3)*

(v) (1 +sin?x)?(1 + cos®x)>
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solution:
Lety = (1 +sin?x)%(1 + cos?x)?
Differentiating w.r.L. x, we get

j_z =%[(1 +sin’x)*(1 + cos’x)*]

=(1 +sin’x}’%_{1 +cos®x) +(1+ cos’x}"‘-%(l +sin?x)?
=(1+sinx)* x 3(1 +cos’x)? -%_{1 + cos?x) + (1 + cos®x)® x 2(1 +sin’x)- % (1+sin’x)

=3 (1 +sin*x)? (1 4 cos?x)*- [0 + 2cnsx'£[casx}] +2(1+sin®x) (1 + cosx)* - [0 +23inx-d%(sin x)]

=3(1 + sin?x)? (1 + cos?x)?-[2cosx(-sinx)] + 2 (1 + sin?x)(1 + cos®x)?-[2sinx-cosx]
=3 (1 +sin%x)? (1 + cos?x)? (-sin 2x) + 2(1 + sin®x)(1 + cos®x)>(sin 2x)

=sin2x (1 + sin®x) (1 + cos?x)? [-3(1 + sin®x) + 2(1 + cos?x)]

= sin2x (1 + sin?x)(1 + cosZx)?(-3 — 3sin®x + 2 + 2cos?x)

=sin2x (1 + sin®x)(1 + cosx)? [-1 - 3 sinx + 2 (1 —sin’x)]

= sin 2x(1 + sin?x)(1 + cos?x)? (-1 — 3 sinx + 2 - 2 sin’x)

= sin2x (1 + sin?x)(1 + cosZx)2(1 - 5 sinx).

(vi) y/cosx + 4/cos N

Solution:

Lety=4/cosx + y/cos /T

Differentiatingwrt X, we get

2= [er,f 5 \/Z|
(cos x]’ +E(ms \/;F

d
dx
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= Lcos 1) 72 (cosx) + L (cos /B 2L (cos /)
2 dx 2 dx

L (s ! _sin /24

_—ni —sinx 5-“1\/—
2/c0sx 2,/cos/x 2«/_
—sinx Sl.l'l:\/-

Tt s

(vii) log(sec 3x+ tan 3x)
Solution:

Let y = log(sec 3x+ tan 3x)
Differentiating w.r.t. x, we get

dy

o %[lng (sec 3x + tan 3x)]

1

= cec3r s tandr dxfsech+tan3.r]

1

d d
" e s 50030 gy an30 |

1

d 2. d
e rtani [secs.t tan 3x 5[31:) + sec 3x+5(3.r}]

% [sec3x tan 3x x 3 + sec?3x x 3]

= sec3x + tan3x
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dsechr(amdvisecd) ,
=T secdxttandx o oeeok

cevy 14-8in 2°
(Viil) T

Solution:

180 180
(1—sinx®)?

- smx")[(cosx"}x——h 1] (1+sm:”}|:( msx“)x—xl]
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Isum&f‘{l sinx® +1 4 sinx°)

(1 —sinx®)?

_ mcosx’®
90(1 —sinx°)*”

(ix) cot(]‘]%) -log (%]

Solution:

Lety=cot(]°$) _log(m;:}

Differentiating w.r.t. x, we get

=i (7))
al (Tl ()]

) 2CE) A7)
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g k=
e

Solution:

Differentiating w.r.t. x, we get

dy _d (e
dx d.t(?;+l)

s 1)L (= 1) = (= 1) (4 1)
B (e +1)?

[e"+1}|:e"-d£-x(4r)—ﬂ:|—(e*’— 1)[.9“-‘%{4::“9]
(e* +1)2
(@ +1)e* x4 —(e¥—1)e* x4
h (e + 1)

=4e“[e“+1—e“+1}_ Be**
(e +1)? (e +1)*
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o oevIi+l
() evF—1
solution:

- evi—1
Differentiating w.r.t. x, we get
dy _ d(e«"+1)
dx  dx\pT_1

(e - Hi—{eﬁ +1)— (" + 1}%(#"?— 1)
(e* — 1)
{ev'?—1}[ev’?-di—{\/’£)+n]-{r&:)[:«’ii—{\/;)-u]
B " -1y
X 4 l X b 4 1
Ew_n[mm]-wm[ﬁm]
(eF =1)?

—pvE

(e 1)
L —ef
T JxeF 1)

(xii) log[tan®x-sin*x-(x* + 7)7]
Solution:
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Lety = log [tan®x-sin®x-(x% + 7)7]

= log tan®x + log sin*x + log (x* + 7)7
=3 logtan x + 4 log sin x + 7 log (x* + 7)
Differentiating w.r.t. x, we get

j—yzilalogtanx +4logsinx + 7log (x* +7)]

d d . d

1 d 1 4a. .
=3x—x-£{tmx)+ixm-g;{smx]+
7x e L a2 17)
x?+7 dx

1 1 1
=3 % 43— 7 .
X sec’x + 4 x — S TCosX +7 X (2x+0)

cosx
=3X—,""—X

1 dcotx+ 2
2x x?+7

[V 14x
_2sinxnosx+4mu+r’ +7

+ dcotx + 14x

sin 2x 247

14r
2 +7

= bCosec2x + 4 coktx +
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1—cos 3z

(xiii) log( 1+cos 3¢ )

solution:

mw(@ﬁ
=D

()

Differentiating w.r.t. x, we get
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R

—
(xiv) log m)

l—cos{ )
Solution:

Using lug{%) =loga-loghb
loga®=bloga

el ) ()
yove{ () (1 ()
gl oe(5)] (5

Differentiating w.r.t. x

ﬂ—l;i l+msE —lx—l i 1—1':.::5:5—I
dx 2 1+W5(5?IJ dx 2 2 1_503(%*} dx 2

ST (®) (‘Si“(%x)'g‘ iy (5)3
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|
||
n
[+ -]
=1
=]
A,
|r.n
=
| —— |
[
=t

+
Urcos(§) 1 con(¥)

_Tﬁsin{%] [1 - cos(s—;) + 1 4+ cos 5—;]

[1 - cos?(5)]
_Esm(ﬁa:)x I 1 5 inx]
e — el T —COSTE = 5INTX
4 z sin® ()
-0
4 sin(3F)
_3
2 X COSEeCX
—%cosec( 5 )
1—sin T
I:)W) lﬁg ( 1+sinx )
Solution:

\/I—sinxxl—sinx
1+sinx 1-—sinx
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(1—sinx)?
=l°g( I—sin’x)
=1ag( L :;i?:}:)

1-—sinx
~tog(“ s

=log (secx —tanx)
Differentiating w.r.t. x, we get

:—i-i[log[secx—tanx)]

1
m'ﬁ‘m tan.x)

L % (secxtanx — sec’x)
secx —tanx
— secx (secx — tan x)
secxy —tanx

= —5ecx
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(xvi) log {4% ( \:22:_3514) i

Solution:
3
¥ 45 \?
Lety=1
v 05[ (zﬁ-.:)]
, 3
¥*+5 3\
= log4¥ +1 ( )
B TR s
3 45
=2xlog4 + 1o (_)
i 2 B e — 4

1
-21:!1::54+;[logl.’ar2 +5) —log (2x* — 4)?]
3 1
=2xlog4 + illog(x" +5) -Elog (2x* —-4)]
3 3
=211034+i]og(x= +5‘,l—-ilog{2x3-4)
Differentiating w.r.t. x, we get

4 3 log (? +5) —2log (2x° —
o [2xl0g4 + Slog (¢ +5)—Tlog (2x* — 4)]

&

= (2log4) 1= ()+5 1 [log (¢ +5)] ~ - [log (2x* ~ )]

3 1 =
—(2]034)x1+2x - E;( +5)—
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31 .
1 24 43(1" -4
=2logd+—— 3 x(2x+ﬂ} 3 % (2x3x2—0)
BT+ -9 -
3x 9yl
=2log4+ 45 2(2::3_4)

(xwvii) log (s —4r)? ]

-J‘?_
Solution:
Lety = log M]
VT — 6z
Using

log(A.B) = logA + logB

_ 2 {5 - 4:!:)%
y = loge™+ log| ——
VT — 6z

= log e*i-}—log(ﬁ - 4:]'31— ]og(xf"' T— ﬁ.-z:)

3
= z’loge + Elog{f; — 4z) — log(7 — 6z)

3 1
=2’ + Elog(S —4zx) — Elog(? — 6x)

N ow.
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Differentiating w.r.t. x, we get

d d 3d 1d
y z? + Ed—]og[f) 4z) — —d—lcrg(? 6x)

dx dx

3 1 1 1
:22+55—4z(_4)_ 3 (T—ﬁm)r(_ﬁ)
=2x — 0 + 2

(5—4z) (7—6x)
9p — 6 2

5 — 4z + 7T —6x

(xviii) log [m}
Solution:
et =18 =5y
=loga™* —log (x* —3)* — log(logx)
= (cos x)(loga) — 3log (x* — 3) — log (log x)
Differentiating w.r.t. x, we get

dy d
Ia%:E[(««m}nnga}—smgtxﬂ-3:u—toguog:rn

d d d
=(Ingal-£(coax} -35 [log (x* =3)] - Ellogﬂogx)]

- _ 1 d 1 d
_{Iuga](—mnx}—SxP_—de{x —3)—@ d._xﬂugx)
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1 1
x{h—ﬂ}—@x;

. 3
= —(sinx)(loga) — 3

1

= —(sinx)(loga) — =3 xlogx’

(xix) y= {25]Iugstsecx,'l -1 G)lngq[tanx}
Solution:

y= (25)log5{secx}l _ {1 ﬁ)logq[tanx}

- Szlng_:,{secx:l _ 42Iug4{tanxj

— 5Ing5tsecsx}| _ 4logq{tanax}

=sec’x—tan?x ... [ =x]
Ly=1
Differentiating w.r.t. x, we get

d
Z=L1=0

Differentlatlng w.r.k. X, we get
dy d [(:r +2)*:|
dx dx| /¥’ +5
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JX+ +£(x2+2)‘ —(x* +2}‘.%(‘;x2 +5)
) (x5 '
JE+5 x 4(x? +2]"°d—‘1{:rcJ +2}—

(x* +2)* x 2\/_ d:c[x +5)

x* +5

(x*+2)*

_J::’_Hx4{xz+2)5-(2x+ﬂl—mx(?_t+0)
x*+5
_Bx(x? +5)(x* +2)° —x(x? +2)*
{x’+5}%
_ x(ax? +2)°[B(* + 5) — (x* +2)]

3
(x? +5)°
z.1:(11+2]3{B:t’ +40—x2-2)

(x® + 5}§
xl:I1 +2)? [?r + 33}

(o + 5}’
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Question 4.
A table of values of F, g, F' and g’ is given

x | f0 | g | F0 | gl
2 1 6 | -3 | 4
1 3 1 5 | 6
6 5 2 | 4| 7

(i) IF r(x) = F [g(x)] Find r" {2).

Solution:

r(x) = flg(x)]

L) = o f[gix}]

= F[Q(K}] —[9(x)]

- Flgg (]

-.r'(2) = Flg(2)]-9'(2)

=F(6)-g'(2) ... ["g(x) = 6, when x = 2]
=-4 x4 ... [From the table]

=-16.

(i) IF R(x) = g[3 + F(x)] find R’ (4).
Solution:

R(X) = g[3 + F(x)]

R = L {g[3+F(X)]}

=g'[3+ F()]- - [3 + F(x)]

= g'[3 +f()]-[0 + F(x)]

=g'[3+ FO)1-F ()
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=g'[3 + F(x)]-F(x)
S R'(4)=q'[3 + F(4)]-F(4)
=q'[3 + 3]-F(4) ... [ F(x) = 3, when x = 4]

=g'(6)-F(4)
=7 x=5...[From the table]
=35,

(iii) IF s(x) = F[9- F(x)] find s’ (4).

Solution:

s(x) = F[9- F(x)]

2500 = - {f[o - Fx)]}

= F[9 - F()]- = [0 - F(x)]

= F[9 - F(x)]-[0 - F'(x)]

=-F[9-F(x)]-F(x)

o.5'(4) =-F[9-F(4)] - F(4)
=-F[9-3]-F(4)...[ F(x) =3, when x = 4]

=-F(6)-F(4)
=-(-4)(5) ... [From the table]
=20.

(iv) IF s(x) = g[g(x)] find ' (6)
Solution:

S(x) = g[g(x)]
2500 = L glg(x)]
= g'[g(x)]- - [9(x)]
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= g'lo(x)]-= [9(x)]

=g'[g(x)]-g'(x)

~.5'(6) = g'[g'(6)]-9'(6)

=g'(2)-q'(6) ... [" g (x) = 2, when x = 6]
=4x 7 ...[From the table]

=28.

Question 5.
Assume that F'(3) =-1,9'(2) = 5, a(2) = 3 and y = f[g(x)] then [%} )= ?
e

Solution:
y = flg(x)]
B )

)
=flgx)]-8g'(x)
.:[g]nz=fmungn)

= f(3)-g"(2) [ g2)=3]
=—1x5 ... (Given)
= =5,

Question 6.

IF h(x) = ,/4f(;r,} - 39{:::}. F(1)=4,g(1) = 3,F'{1) =3, g'(1) = 4 find h'(1).
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Givenf(1)=4,9(1)=3,F'(1)=3,9'(1) =4 .....(1)

Now, h(x) = /&) + 3 )
R =@ T @]

1
- 2. /4f(x) + 3g(x)

=m x [4f'(x) + 38" (x)]
Jr'u):m x [4f'(1) +3g"(1)]
5

1 12
T2 xst:g'

d
d—x[‘lf{xHﬂg(x)]

x[4x3+3x4] ... [By (1)]

x 24

Question 7.
. . . . . d
Find the x co-ordinates of all the points on the curve y =sin 2x— 2 sinx, 0 £ X < 2n where d—: =0.

Solution:
y=sin2x-2sinx,0sx<2n

" O .d‘t{smz:r 2sinx)
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d, . d . .
-E(mh}—za{mz}
h.i(h)_._z
cos2x - cosx

= 052X x 2 — 2C05X

=2 (2 cos®x — 1) - 2 cosx
=4cos’x-2-2cosx
—4coszx—2cosx—2

IF _[) then 4 cos?x -2 cosx—-2=0
.,4-:05 X —4cosx + 2cosx—2=0

o 4 cosx (cosx—1) + 2 (cosx—1) =0

o (cosx—1)(4cosx +2)=0
SocosXx—1=0ordcosx+2=0

.‘,cosx:‘lorcnsx:—%
SLcosX=cos0
r ——COSE— H—E = 2x
or cosx= 3 =08 3)= 3
Or cosx cos~=cos n —ms“
N 3 3/ 3
[ 0<x <2n]
4
x=0 or x=— or x——ﬁ.
3
b 4n
x=0 or ) or 3
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Question 8.

Select the appropriate hint from the hint basket and Ffill up the blank spaces in the following
paragraph. [Activity]

“Let F (x) =x% + 5 and g(x) = e* + 3 then

Flotdl=________ and g [f(x)]=________ .

NowfF'(x)=__ andg'(x)=__

The derivative of f[g (x)]w.r.t.xintermsof Fandgis

Therefore 2 [flg0d]]=_________ and [ [Flg0)]x=0=___________ :

The derivative of g[f(x)] w.r.t.xinterms of fandgis __

Therefore -L[g[fx)]]=_________ and [ gl Mhe=1=___________

Hint basket : { F [g(x)]-a'(x), 2e2* + 6e, 8, @'[F(X)]-F ‘(x), 2xeX *5, -2e5, 2% + 6e* + 14, e* *5 + 3, 2%,
e*}

Solution:

Fla(x)] = e™ + 6" + 14

alf(x)] = eX'+543

F'(x) = 2x, g'f(x) = e*

The derivative of F[g(x)] w.r.t. xin terms of and g is F'[g(x)]-g'(x).
o 2 {Flg(x)]} = 267 + 6¢* and L {F[g(x)]}x - = 8

The derivative of g[f(x)] w.r.t. xin terms of f and g is g'f(x)]-F(x).
i{g[{ﬁ:x)]} = 2xe* *5 and

QX)) =1 = -2¢°.

Ex 1.2
Question 1.

Find the derivative of the function y = f (x) using the derivative of the
inverse function x = f*('y) in the following

Dy =x--V
Solution:
y=x—V ...(1)

We have to find the inverse function of y = f(x), i.e. x in terms of y.
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=2./x | .. [By (1)]

DS 1Ca
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. d_y_ 1 _ 1
R E A

dy

(i) y=vz — 2
solution:

y=oT — 2 ...(1)

We have to find the inverse Function of y = f(x), i.e. x in terms of y.
From (1),
y=x-2 Sox=yt42

_f_lfy]-y’+2

. 3 4
. dy dy Lo
=3y* +0=13y7

=3(Jx-2)) ... [By (1)]
F
=3x—2P =3-(Y(x-2)*)
1

’(d_r)'aytxl-z}n'

dy

-
o

(iv)y=log (2x—1)
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Solution:

=log (2x-1)...(1)
We have to find the inverse function of y = F(x), i.e. x in terms of y.
From (1),

2x—1=¢¥ o 2x=6+1
x=f =5+ 1)
cdx 1d
1{‘z="+l:1‘.'—
2

— 1 Jogl2x-1) . [By (]

=%m_1) [ BT =x]

(Viy=2x+3

Solution:

y=2x+3..(1)

We have to find the inverse function of y = F(x), i.e. x in terms of y.
From (1),

=]
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(vijy=e"-3
Solution:
y=e"-3 _..(1)
We have to find the inverse Function of y = f(x), i.e. x in terms of y.
From (1),
e*=y+3
= log(y + 3)

s =F(y) = logly + 3)

: :; di[]ug(y+3]l]

1 d
y+3 dy

(y+3)

art-2-chapter-1 dlfferentlatlon
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1
_lf_ (1+U‘]-m
1
_'1
e
,,E=_=__=
Cdx fdx
(&) ()
(vii) y = %3
Solution:

y=e2"3 (1)

We have to find the inverse function of y = f(x), i.e. x in terms of y.
From (1),

2x-3=logy..2x=logy+3

"~ x=f(y) =3 (logy +3)

_1
2

S E

%ﬂﬂsyﬁl
(
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(viii) y = log; (%)
Solution:
=logy(Z) ...(1)
We have to find the inverse function of y = f{x), i.e. x in terms of y.
From (1),
Z =2 ox=2.2Y =20
nx=Fly) =2
d
dy

dx
S ¥ +1
&y @+

d .
=W+, .
2¥*1.log2 dy(y+1}
=2*1.10g2-(1+0)
]ﬂﬂ:(;)'l'l

=2+l.log2=2 log2 ... [By (1)]

_ 2‘“8:(%) +log,2 - ]og )

.1032=2|°s:f.1052
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=xlog2 o [ a'9BF = x]
dy 1 1
dx‘(_)‘xiugz
dy
Question 2.

Find the derivative of the inverse function of

the Following

(i) y = x2-e*

Solution:

y = x2.e¥

Differentiating w.r.t. x, we get

dy d
e

d d
=2 — 2
x dx{fr}+exdx{x}

=x*e +e x 2
=xe*(x+2)

The derivative of inverse function of y

given by

dax 1 1

dy‘(d_y)_xﬂnz}’
dx

art-2-chapter-1 dlfferentlatlon
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(i) y=xcosx
Solution:
Y =X COSX
Differentiating w.r.t. x, we get

dy d

dx = dx ¥ c0s%)

-x%{msx}+cosx%(x}

=x(—sinx)+cosx x1
=005 —Xxsinx

The derivative of inverse function of y=f(x) is

given by

de 1 1

dy_(d_y)_cosx—xsinx'
dx

(iii) y = x-7*

Solution:

y=xT7"

Differentiating w.r.t. x, we get

dy d

i x )
d__. d

= IE(? )+ ?’a{x}

art-2-chapter-1 dlfferentlatlon
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=x-Tlog7+7 x1

=7 (xlog7+1)
The derivative of inverse function of y=f(x) is
given by
dx 1 1

dy (@)'ﬂxmgnn‘

dx

(iv) v = x* + logx

Solution:

y =x% + logx

Differentiating w.r.t. x, we get

d
%=E(x2 +logx)

d d
=4 (&%) + 2 (logx)

1 24
=x+-= +1
x x

The derivative of inverse function of y=f(x) is

given by

dx 1 1 X

dy‘(d_y)-(2ﬁ+1)_2r“+l'
dx x

art-2-chapter-1 dlfferentlatlon
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(v) y =xlogx

Solution:

y = x logx

Differentiating w.r.L. x, we get

ﬁ - Lrlogx)

=x§ﬂosr}+uﬂgx1-£{xi

=J:x%+(log:c}x1

=1+logx
The derivative of inverse function of y=f(x) is
given by
d« 1 1
dy d_y)_1+]ogx'

dx

Question 3.

Find the derivative of the inverse of the following functions, and also fid their value at the
points indicated against them.

(y=x>+2x>+3x atx =1

Solution:

y=x"+2x7 +3x

Differentiating w.r.t. x, we get

dy _ d .5 3
E—E(x + 2% + 3x)

art-2-chapter-1-differentiation/
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=5x*+2x3x%+3 %1

=5x% + 6x%2+3
The derivative of inverse function of y = f(x) is given by
e 11
dy~ [dy)\ 5x*+6x7+3
(#)
dx 1
Atx=1 G~ Grrer Dy x
1
TS50 +6(1)T +3
1 1
T5+6+3 14

(iij)y=e"+3x+2,atx=0
Solution:

y=e"+3x+2

Differentiating w.r.L X, we get
:: e d (% +3x+2)

The derivative of inverse function of y = f(x) is given by

dr_ 1 __ 1

dy_(d_y)_e‘+3
dx

Atx-(]dx !

.* @=(e;+3]at:=0

art-2-chapter-1 dlfferentlatlon
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(i) y = 3x2 + 2 log x>, at x = 1
Solution:

y=3x2+2logx3
=3x2+6logx

Differentiating w.r.t. x, we get

:i 4 3x* + 6log)

=3£(1'1:| +'ﬁ'aﬂﬂg1)

1 6
=3x2x+6x—=6x+—
x x

=6x’+6

x

The derivative of inverse function of y = f(x) is given by

dx 11
dy dy)_(ﬁx1+6)
dx x
_ X
T 6x*+6

art-2-chapter-1 dlfferentlatlon
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dx x
Atx=1 3 (ax=+6)m-,
11
Te(1)2 46 12

(iv) y =sin (x-2) + x%, atx =2

Solution:

y=sin (x—2) + x?
Differentiating w.r.L. x, we get
dy d

== {sm(x 2} +x?]

= E[EII‘I{X - 2)] + E(Iz}

=cus{x-2).£{x—2]+2:

=cos(x—2).(1-0)+2x

=cos(x—2) +2x
The derivative of inverse function of y=f(x) is
given by

dx 1 1
@'(:_i)“ms(x-zuzx

Atx=2, %-([m{,_lzuh]).x-z
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cos0+2(2) 1+4 5

Question 4.

IF F(x) = x> + x — 2, find (F")" (0).
Question is modified.

IF F(x) = x> + x - 2, find (F') (-2).
Solution:

Fx) =x> +x-2....(1)
Differentiating w.r.L. x, we get

=2+ -2)
=37 +1-0=37+1
We know that
f 'Yy = f{l . (2)
From (1), y=f(x)= —2, when x=0

1
1
" from (2), (f7)(~2) = _f{(}) R
1
=m=1.
Question 5.
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Using derivative prove

(i) tan""x + cot'x = &

Solution:

let F(x) = tan'x + cot "x
Differentiating w.r.t. x, we get

f[x}-h%(tan"x+cct“ﬂ

-dix(tan"x}iri{mt"x)

1 1

14 1422
since, F'(x) = 0, f(x) is a constant Function.
Let f(x) = k.
For any value of x, f(x) =
Letx=0.
Then fl0) =k ....(2)
From (1), F{0) = tan”™"(0) + cot™(0)

=0

=0+% f— %

. n

. k=§ _ . [By (2)]
f(x}=k=g

Hence, tan“x+cnt"x=%. ... [By (1)]

(i) secx + cosecx = I ... [for |x| = 1]
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Let F(x) = sec 'x + cosec 'x For |x| = 1 ....(1)
ifferentiating w.r.t. X, we get

filx)= -{sec 'x+cosec™'x)

since, F'(x) = 0, f(x) is a constant Function.
Let F(x) = k.

For any value of x, F(x) = k, where |x| > 1
Letx = 2.

Then, f(2)=k...... (2)

From (1), f(2) = sec“{2)+msec"(2}=; E

T
2

L k=3 .. [By (2)]

o f@)=k=2

Hence, sec"x+cosec"x=;. ... [By (1)]

Question 6.
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Diffrentiate the Following w.r. £ x.
(i) tan”'(log x)

Solution:

Lety = tan'(log x)

Differentiating w.r.t. x, we get

d
£=£[t&n"ﬂngﬂ]

1+ (logx]’ “"g"}

T+(logx) " x

1
~x[1+ (logx)?]’

(i) cosec'(e™)

Solution:

Lety = cosec'(e™)
Differentiating w.r.t. x, we get

o lcosec™ (™)

ST &

-1 d
=— x e —(—x
e r e E—1 &
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(iii) cot™ (%)

Solution:

Lety = cot™(x°)
Differentiating w.r.t. x, we get
dy_ d =13

=

-1 d
1 +(x’?15{x!}

(iv) cot™ (4*
solution:
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Lety = cot™ (4%
Differentiating w.r.t. x, we get

dy d .
E-—lmt L)

-1 d

=WE{4:]

-1 .
=Tygm < ¥logd
4 log4

R EY

(v) tan”(v/Z)

Solution:

Lety = tan™(y/T)

Differentiating w.r.t. x, we get

Y o 2 ftan~1 (/3]

1 d
RV

1 1

gEv:

N

art-2-chapter-1 dlfferentlatlon
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(vi) sin”™ (\/# )

Solution:

Lety:sin'1(.1£1+T"‘?)

Differentiating w.r.t. x, we get

- ()]

1 d 14x2
T
2
- fﬁcm1

ST i
1'( 2 )

ﬁ :7= 2\/1—;—{1+x’}

1

=J1—x‘ x2.\/1+Jr=

(0 + 2x)

x X

T S

(vii) cos (1 - x%)
Solution:
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Lety =cos (1 -x?)
Differentiating w.r.t. x, we get

dy d -
-1 __44_e
:?1-{1—12}1 dx“ *)

-1
10— +xY

(0—2x)

(viii) sin™ (m% )

Solution:

3
Lety = sin™ (.’ﬂi)

Differentiating w.r.t. x, we get
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(ix) cos*[cos™"(x%)]
Solution:
Let y = cos*[cos™ (x7)]
= [cos(cosx¥)]?
— I:X3)3 - x‘)
ifferentiating w.r.k. X, we get

dy
= = 4 (x%) = 9xE.

(x) sin*[sin” (/)]
Solution:
Lety = sin*[sin” (/)]
= {sin[sin"(y/z)]}®
_ (@4 _ xZ
ifferentiating w.r.L. x, we get
:i" - 4 (x2) = 2x.
Question 7.
Diffrentiate the following w. r. L. x.
(i) cot"[cot (¥)]
Solution:
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Let y = cot [cot (e*)] = *
Differentiating w.r.t. x, we get

dy _d

o [f"') e -—{x’)

=& x 2 =2xe% .

(ii) cosec™ (ﬁ)

solution:

_ 1
Let y = cosec l[f——_ﬂﬁ {51)]

= cosec” ! [sec (5Y)]
(35
=cosec” '| cosec 5—5‘
n
=if9
Differentiating w.r.t. x, we get
dy _d(=m_
E_n‘x(z 51)

()5

=0-5"log5
= —5*-log5.
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(iiii) cos™ ( 1+°2°s £ )

Solution:

1+cosx

g [T

Differentiating w.r.t. x, we get

%'%(2) T

1 1
-5 x1l= 5
(iv) cos™ ( 1‘“?;(123 )
Solution:
- 1 —cos (x?)
Let y =cos ( > )

/\ ) cl
art-2- cha ter-1-differentiation/
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=8

L E
)

el )]

T x?

2 2

Differentiating w.r.t. x, we get
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: -1 1
(vi) cosec ( 4 cos? 2r—3 cos 2z )
Solution:

1
- -I —_—
Let y = cosec (4ms=}_r—3ms2x)
1
=mc_l(ms6x) o [ cos3x =4cos*y —3cosx]

DS A 1Cd
art-2- cha ter-1-differentiation/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

i tare” (T()) )

Solution:
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_n X

276
Differentiating w.r.t. x, we get

dyd__i)
de dx\2 6

~&(3) 6w

1 1
'-ﬂ——-}(1=

6 6

-1 sin 3¢
{viii) cot ( T 3:)

solution:

L‘-’-ty:‘c{]f‘(lf:o:zh)

. I 2an(F)es(3)
2or(3)

-cor[1an(F) |
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. -1 cos 7T
(ix) tan (1+3i11 Tz )

Solution:
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Zstn(n ?x) cos(! ?x)
1 2) 1 2
- =1
T ()

[ R R
wtan-!| tanf(Z-7X
tan _““(4 2)]
_n_x -
4 2

Differentiating w.r.t. x, we get

Solution:
_ -1 l+cosz
Lety=_tan ( - )

COS T

=tan"'
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(xi) tan'(cosec x + cot x)

Solution:
Lety = tan™ (cosec x + cot X)

_1( 1 cns.t)
=tan | —+——
sinx sinx

1+|:osx)

=tan"'
sinx
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=
)
)
3]

=tan™!

[ sin( 42 |'|I —sin( &
(:u:ii)-:-:;t"(i'llpr (S)H‘EI {3))
.v."ll-i—sin(%) —vn'lll—sin{%)

Solution:

art- 2 cha ter 1 dlfferentlatlon
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=+ sin
+ 5 - 5
T 2x . fn 2x
Vaes(3-3 )+/Esn(3-5)
m 2x . (n 2x
2eos (-5 ) - v2sin(5-5 )
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y"’“‘_l[m(%)}%

Differentiating w.r.t. x, we get

EE:i(:E) Ehi:::ll'x:l

dy dx\ 3
2 2
_§x1—3

art- 2 cha ter 1 dlfferentlatlon

elndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

Question 8.

) _1(4 sinx + Eoosx]
0 sin N

Solution:

5 )’_16 25

. 4

— (E) +(JH
e 4 _ S _

15»«re«\':,a\1'l‘5'».'111:9.,ﬁ—{‘{u&ma=.|u'«:l.\/Jﬁ

. y=sin""(sin x cos a + cos xsin a)
=sin ™! [sin (x + )]
=x+a  where 2 is a constant

Differentiating w.r.t. x, we get

:—i-—{x+a)

d d
=H[I]+E(ﬂ}

=1+0=1

art-2-chapter-1 dlfferentlatlon
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cos! [ \3 cos x — sinx]
(i) 2
Solution:

1 ﬁmsx—sinx)

Let y=cos™ ( >

- cos(cosn () ~snn 3

=rcos ! msxms—ﬂ—s'inxsinf
6 6

[ mL:@, . E_l]
)

x+n
U6

Differentiating w.r.t. x, we get

)

d dfn
=a""+a‘;(3)

=1+0=1

[

art- 2 cha ter 1 dlfferentlatlon
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[cus ¥ + sin \E]
sin™
(iii)

2
Solution:
. _l(cosﬁ+sinﬁ)
y = 8in
V2
= sin_l(Lms VT + Lsin V’E)
V2 V2
Put,
1 .
—— = sinx
V2
1

—— = CosQ

V2

Also,

2 2
1 1
sinZo + cosa = (—) + (—) =1
V2 V2

And,

tano = 1
~a=tan M

y = siu"l{si_u a. cos /T + coso. sin(x)
= si_u_l(sin(u + V';)}

y=a+Vz

y = tan (1) + V=
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Differentiating w.r.t. x, we get

dy d -1
dx  dx ( +\/_)

[3cus3x—4sin 3.1:)
cos™! :
(iv)

Solution:

3:0531:—4'5in3:)
5

o))
sanm,(g)’+(;)’=%+g=1,

.3 4
we can write, ~5-=cosa and§=51nr.r..

Lety=cus‘1(

", y=cos” ' (cos3xcosa —sin3xsina)
=cos” [cos (3x + «)]
=3x+2  where g is a constant.

Differentiating w.r.t. x, we get
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=£(3x + o)

gl

d d
=3E(I)+E{ﬂ

=3x1+0=3.

s_][3cos (e‘)+251l1{e‘))

CO

W Vi3

Solution:

1 ( 3 cos(e”) + 2sin(e”) )
V13

= cos ! (cos{ex). 3 + sin(e”)

7 7

y:CDE

Put,
3

——— = CO5X

V13

— = sinx
V3
Also,
2 2 4

9
i + = — 4+ — =1
SNt + CosTa 13 13
And,
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y = cos (cos e* . cosa + sin e* . cosa)
y = cos‘1(cc:-5 e’ —a)) = cos X, (cosx) = x
y=e'-a

e’ = tan'l(g)
3

Differentiating w.r.t. x, we get

— = —| e —tan —
dx dx 3

10
. cosee [ﬁsin (2)— 8 cos {2*’)}
(vi)

Solution:

_ 10
Let y = cosec l[ﬁsh{?}—ﬁms{ﬂ]

R _ll'ﬁsinlfiuﬂms(f)]
= SN 10

art-2-chapter-1 dlfferentlatlon
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o[ e rxmanm ()]
=51n‘1[{ﬁiﬂ(zx:'}(%) —{m*‘&:)}(%)]
soce (1) + (1) =1 * 150

.6 8 .
we can wnte,iﬁ—cnsmandﬁ—smm.

y = sin”'[sin(2%)-cosa — cos(2*)-sina]
=sin[sin{2*-a)]
=2*-qa,where ais a constant

Differentiating w.r.t. x, we get

dy
- dz{z‘—a}

=L(29-L(a)
=2"%log2-0
=2*%log2

Question 9.

Diffrentiate the Following w. r. t. x.
. af 1-2

(i) cos (1+z3)

Solution:

1-x3
_ 1
Let y = cos (]+:¢2)

Put x=tan®. Then f# =tan"'x

e e

ey | = =3 20
1+tﬂﬂ.zﬁ) ooe- (c0e 29)

art-2-chapter-1 dlfferentlatlon
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=20=2tan"'x
Differentiating w.r.t. x, we get

dy d hn a4 1
‘H_dx(?.tan x)-2dx{tan x)

(ii) tan™® (lf—iz)

Solution:

B 2x
Let y =tan '( 1)

1—x
Put x =tan#. Then # =tan~'x

" y=tan'1(%) =tan ! (tan26)
bl 13 )

=20=2tan"'x

Differentiating w.r.t. x, we get

dy d _
2tan~! 2— tan !
i { n"'x)=2—( x)
1 2
kel pr ks prope

art-2-chapter-1 d|fferent|at|on
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(i) sin” (%)

Solution:

— i
De'ty=sin"(%)

+X

Put x =tanfl. Then f=tan"'x

— tan*#)
. y=sin"" (:+:an H)-sin"{mm}

=sin"[5iﬁ(§-2ﬂ)]=%-—2ﬂ

N
=-—2tan"!
5 an " x

Differentiating w.r.t. x, we get

dj:i(f_mn'lx)

de dx\2
4(5) s
=0—2x1—£=;5-ﬁ%.

(iv) sin”(2x4/1 — z2)

Solution:

Let y =sin™'(2x /1 —x?)

art-2-chapter-1 d|fferent|at|on
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Put x =sinf. Then #=sin"'x
y=sin "' (2sin 6 /1 —sin?0)
=sin~ ! (2sin A cos ) = sin~ '(sin 26)
=20=2sin""x
Differentiating w.r.t. x, we get

dy_i s=1oy E = =1
E—‘h_(?.sm x}—zdx(sm x)

1 2
,/l—x \/I_F
We can also put x = cosf. Then 0 =cos™'x
. y=sin"1(2cos /1 — cos*0)
=sin" ' (2cos fsin 1) =sin™ ' (sin 26)
=20=2cos 'x

Differentiating w.r.t. x, we get

d iy d .
d_x-Eum x}-ZE{ms x)

Henne,%:i 2

(v) cos(3x — 4x7)

art-2-chapter-1 dlfferentlatlon
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{v) cos1(3x — 4x7)
Solution:
Let y=cos ! (3x —4x°)
Put x =sinf. Then ##=sin"'x
" y=cos ' (3sind —4sin*d)

=cos‘1(si.n39}=cos“[cos(;—39)]

dx dx\2
L d -
a(i)—?'a"““ %)

1 -3
=0—3x 1 2'

L i f e
(vi) cos (B,ﬂ_,)

Solution:
e&—eF
- -1
Let y = cos (e’ +e")

art-2-chapter-1 dlfferentlatlon
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1

gt

-m_’ 81
1

Ex+e—,

=cos~ ! & =1
B &+

Put ¢* =tan#. Then f =tan " (&)

L tan®d — 1 -1 1—tan’d
S y=cos (tan’&+1 —cos [_(1+tanzﬂ]
=cos™ ' (—cos20) =cos ' [cos (n —20)]
=n—20=mn—2tan" ' (¢)
Differentiating w.r.t. x, we get

dy d -

Ix d::[n 2tan" ' (¢")]
d d _

=E(n]—25[tﬂn 'eM)]

1 d
=0-2 KWE{E‘}

=2 % e = 2
1+ 1+ex

art-2-chapter-1 dlfferentlatlon
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. af1-9%
{vii) cos™ (ﬁ)
Solution:
I 1—9’)_ _.[1-—(3‘}3]
Lety=cos (1+9’ @ l1ver
Put 3* = tan §. Then @ = tan ™" (3%)

_ 2
g y=m‘l(%)=ms-l{mze}
—20=2tan"' (3

Differentiating w.r.t. x, we get

dy_ﬂ =1 | '3 — d =1
dx—a[ﬂaﬂ (3 }]—EE“&“ (39]

1 d
ey w

2
={an < Ylogd

_2-3log3
T o143%

1
o qf 47T
{viii) sin (1_'_241)

solution:
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Put 4*=tan @, Then @ = tan " (4%)

, y=sin"! (%)-ﬁn"{sinﬁ)

=20=2tan" ' (4)
Differentiating w.r.t. x, we get

W 2tan-1 @) =22 [tan—1 (4"
dx g l2tan T @) =2- [tan~" (49)]

1 d,,
2@ a?

l+4”X4 log4

 24%log4
1+4¥

Note : The answer can also be written as :
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1 Lol
dy 4°-4"logd 4 *-logd
dx~ 1447  144¥

oy oo -1 1-25zF
(ix) sin (1+2532)

Solution:
1—25x2 1-(5x)?
Le‘l . — | —ain= 1| o
y=sm ( ) o [1+f5:}*]

Put 5x =tan{. Then 0 =tan~" (5x)

" y=sin"' (—-——1 —tan’
4 1 + tan*f

=gin~!| sinf X~ -
sin [sm(z 20)} 2 28

_E_ -1
=3 2tan ! (5x)

) =sin~ ! (cos 26)

Differentiating w.r.t. x, we get

-‘*_yi[

dx dx 7 ~2tan” I(Eﬂ]

2
~5(3) -2 ttan= G0
1 d

=021 G =

-2 _  -10

- X=——.
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(x) sin™ ( 1:2)

solution:

3 3
Put x? = tan 0. Then ﬂzlan"(xi)

N —sin"(] —tan’&)
- y= 1+ tan*f

=sin~!] sin( *— -k
sin [sm(z 29)] 5 20

_r_ -1 %
=3 2tan” '(x?)

=sin"!(cos20)

Differentiating w.r.t. x, we get

ay_ "[ Zmn‘(xz)J

dx dx
din d 2
‘E(E)'Zd_x“a“ (x*)]
E
—0-2x (x2)
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(xi) tan” ( fI; )

3
o 2
Let y =tan (]_I,)

3 £
Put x? =tan#. Then # = tan~"(x2)
2tand
" - LY - -1
. y=tan (I—tan‘ﬂ) tan ' (tan 20)
El
=20=2tan""(x?)
Differentiating w.r.t. x, we get

dy d

T lltan‘if.x:}]

d 3
=2 [tan" ()

-%(x%}
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- i VT
(xii) cot ( NG
Solution:

1+

Lety = cot’ (

)
e ((2) Lo ()]

=m_l(ti:{;§)

=tan™' (1) + tan™" (/)
[ tan"(f—%)=tan"x+tan"y]

3 +tan (/)
Differer{ﬁating w.rt. x, we get

Ytz
~ 55+ atan 0
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1
_2,/;(1 +x)

Question 10.
Diffrentiate the following w. r. k. x.

. 1 8r
(i) tan (1—15:? )
Solution:

_ A 8
Lety=Etan (—1_1512)

- 5x + 3x
=fan 1[1-(51){3::)}

=tan~'{5x) 4+ tan™ " (3x)
Differentiating w.r.t. x, we get

ay_ 8 an-t )
o IM_[tan (5x) +tan ' (3x)]

=2 tan~1(69)] + - tan ™ 3

1 d 1 d
1760 & T Er ™
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1 1
=T <t Tree X3

5 . 3
14+25x  1+9x%

. 4 143522
(ii) cot ( o )
Solution:

1 1+3527
Let y = cot (—h )

o) [ ()

— _] e —
tan (1+35ur2

T 7x —=5x ]
=tan [1+(?x)(5x)

=tan ' (7x)—tan '(5x)
Differentiating w.r.t. x, we get
Y a7~ tan~* 5]

Zltan

d d
=a[tan'l{?x]] —a[l’ri‘il"-"1 (5x)]

1 d 1
e &) I e i ':5’]
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1 1
- . _
1+49¢ ' 1+25¢

7 5
T 14+49x7 14 25x%

3 %5

2.z

R v
(iii) tan ( 1132 )
Solution:

2
Lety= tan"( Ve )

1+3z

v

=tan"' (3,/x) — tan "' (/%)

Differentiating w.r.t. x, we get

o & ltan"! 3y/) —tan™! (/)]

d d
=a[tan-1{3\/§n —Eitan"{.ﬁ}'l

1+{3./'}= &0 Vi1 (sz e

1 1

=1+9x)<3x2\/;_1+xx2\/§
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13 1
_2\/; 149 14x |

(iv) tan™ (%)

solution:

Cpantf 2T
Let y =tan (—1_3(4,])

e[ 2 ]
B | 1-3(4%)
[ 4
=t T @

[ 3-2'42°
— =1 —
~tan _1—{3-2*x2‘}:|

=tan"'(3-2")+tan" 1 (2%)
Differentiating w.r.t. x, we get

Y 4 tan~1(3-29 +tant 9]
-%[m-lta-mh%[m-'(ﬂy

1 d 1 4
“Fem &’ M irer a®)

-ﬁ,;,x:ixflog2+ﬁﬁxz‘]og2
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3 1
=2"log2 1+g{22:]+1+22:]'

-1 s
(v) tan (mm)
solution:

T | 2"
Lety=rtan (1—_'_217])

“o e

=tan~'(2-2") —tan"'(27) -
Differentiating w.r.t. x, we get

Y L ltan~' @2 —tan~! (29]

d ; d 1 pnE
= ltan ’[E'Z’}I—H[tan 1(29)]

1 1 d

1+ @27 dx {2 ) - 1+{2‘)2'E{?)

=ﬁlﬁﬁ~}x2x2’lng2 -——-—I-EXZ"IDgZ

2 1
=2,1052[1 +4(22=}'1+2h]‘
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Solution

e (3 ()

Differentiating w.r.t. x, we get
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= 1 X~ x1+ !

u!
1+("" ) 1+ —1)
a
a? 3+ at g
S o a2 d+ar a
__ % 2
T a9 T a? 4 4x

.. 1 a+btan x
(vii) tan (b—ﬂ.tan:)

solution:

_ 4 a+btan T
Lety=tan (b am:ﬂ)

-+tanx
=tan~!
1—--tan:|:

B=
=un-’(“)+tm ! (tanx)
an(5) ++

Differentiating w.r.t. x, we get

-4l ()]

& ()4

il
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=0+1=1.

4 S5—zx
(viii) tan (—ﬁ:?—zu—a)
Solution:

_ -1 b—x
Lety =tan (ﬁzz— )

- S—z
=tan’! [ 1—{6:2—5:—4}]
(2x+1)—(3x—4) ]
14+(2x+1)3x—4)

=

=tan"'(2x + 1) —tan™' (3x — 4)
Differentiating w.r.t. x, we get

dy d. . _ L PO
o = ltan  @r+1)] - [tan™! (3x—4)]

dx
1 Ay .4 6x—4)
“Tr @) dx T+@x-F dx
e X140 .(3x1-0)
STvas U TTEm Y
2 3

1+ +17 1+0x—4)F
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. A 4—x—222
(ix) cok (—32_2 )
Solution:

_ 4 f 4—z-222
Lety = cot (—31‘__2 )
3x+2 1
_ - T e - o [ -1 2
=tan (4_1_21_1)... [ cot” "x=tan (x)]

T w2 ]
=tan [1—{h"+x—3)

_ (2x+3)+(x—1)
=tan [1—(2x+3)(:r—1]:|

=tan ' (2x+3)+tan ' (x—1)

Differentiating w.r.t. x, we get

dy—d—[tan"{1r+3}+tan Hx=1)]

dx
=i[tan"‘(2x+3}l+£[tan'lﬂr—l}]
dx dx
1 1 d
m (2!+3}+ﬁ)—1'5{1—1)
-l @x1+0) L a-o
STr@orsy TR GGo Y T
2 1

Tt @+3 1+a=12

Ex 1.3
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Question 1.
Differentiate the following w.r.t. x:
(z+1)°
Solution:
(z+1)*

ety= (z+2)*(z+3)*
Then, log y = log [latex]\frac{(x+1)*{2}}{(x+2)~[3}(x+3)~{a]}}[/latex]
=log (x + 1)°—log (x + 2)* - log (x + 3)*
=2log(x+1)-3log(x+2)—4log(x+3)
Differentiating both sides w.r.t. x, we get

1 dy

d d
v d—_za;llng(x+‘l]]-Sd—xlloglx+2]] -

d
4 a[]ng (x +3)]

1 d
=2xx+ —{ +1)- 3:-: zd—£(x+2)—

dx

43 d_{“'a)

=i1 {1+m-iu +n]-— (1+0)

+
d_y_ [ 3 _ 4 }
cde Y xF1 x+2 x+3
B (x+1)* [ 2 3
T+ 22 (x+3* | x+1 x+2 x43

art-2-chapter-1 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

T
OFY (2z+3)(5—2z)"

solution:

4dr—1
lety= 3§ —=2—~
ey (2z+3)(5—2z)

Then log vy = log [latex]\sgrt[3]{\frac{4 x-1}H(2 x+3)(5-2 x)*{2}}}[/|atex]

_L dx -1 ]
=3 %[{nwus—zx)* |
=%[105{41—1}—]og[h+3){5—1ﬂz}

2
=%]og{4r—1]—%log{zx+3}—§lng(5~—2r)

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

ldy_ 1"[1 1}]~-—[log[2r+3}]—
y dx
29 llog (5 - 20)]
3dx ' 08
1 01 d R
21
-){ hE(S 2.1')
10— @ x140)—
T 34x—1) 3(2x +3)
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2

3(5 7%) (0-2x1)

Cdy 4 2 N 4 ]
'E_y[a{:;x—l} 3(2x+3) 3(5-2)

B (4x—1) 4 2 4 ]
\,‘{Zx+3](5 2:)1[3(4:;—1) 32x+3) 35— 20)

3
(i) (z2 + 3) 7 - sin® 2z - 2%
solution:

Lety= [mz - 3)% - sin® 2z - 27
Then log y = log [latex]\left(x~{2}+3\right)*{\frac{3}{2}} \cdot \sin ~{3} 2 x \cdot 2~{x~{2}}[/latex]

3 2
= log (x? + 3)? + logsin*2x + log 2*
=g1ogu= +3) +3log (sin2x) + x*-log2

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

1dy 3d ) do
V E_EE“DB(I +3)]+3dx[lﬂg(5m1'f}]+
d
log2 E{x )
=;x 11 30 (x +3)+3x 1 (sm2ﬂ+

log2 x 2x
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__ 3
T2(x?*+3)

6x
2(x* +3)

. dy [ 3x :]
& Y| ¥+3

=(x? +3)z sin?2y- 2% [ 3_': +6cut2:r+1rlogz]

(2e40) - x cuslx~%{2r}+2xlog2

sin 2y

+3cot2x x 2+ 2xlog2

3
) (z*+2242) T
(iv) (/T+3)%(cos z)*
Solution:
(::2+2:+2] %
(vT+3)*(cos 2)°
Then log v = log [latex]\frac{\left(x~{2}+2 x+2\right)*{\Frac{3H{2H(\sqrt{x}+3) *{3}\cos x)"{x}}
[/latex]

Lety=

3
=log (x* + 2x + 2)* —log (/x + 3)*(cos x)*
=;l|:|g(.7t:2 +2x +2)—310g{ﬁ+3}—xlog(msx]

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

1dy_3d 5, o (xt+2042)] - 3—[103(.,/_+3}]

d
- Elrlog(oosr}]
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VIS S N P
\/_ v d(/x+3)
- {x%[log(msx}] + Iog(cmx}-%{x]}

3 3 1
= x(2x+2x1+0)- —=+0 |-
e rma) 2140 ﬁ+3x(1,/§ )

1 d
{x X m-;(m&x}+[ng[oosx] X 1}

_32x+2) 3 B
T2 +2x42) 2. /x(Jfx+3)

1 .
{xx;ﬁs—g}-(—smx)+log(msx)}

-

. 4y
St
3x+1)
[x 142242 ;_\f{../}+ +xtmx_105{msﬂ]
_ (x? +21|:+2)‘t [3{x+l} 3
(/x+3)(cos x)y L ¥* +2x+2 zftf+31

xtanx—log{cosx]].
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zi.tan® 4z
v —_—
I: ] sin’ 3z
Sculul:ic-n

1

Then lcug y= lcug [latex]\frac{x~{5} \cdot \tan ~{3} 4 x}{\sin ~{2} 3 x}[/latex]
= log x* + log tan®4x - log sin?3x
=5 log x+ 3 log (tan 4x) — 2 log (sin 3x)

Differentiating both sides w.r.t. x, we get
1 dy

d d

d .
2 o [log (sin 3x)]

d

=5xl+3x
X

X secztlx'd%(ix] -

1

2
X Sin3x

x CDSBI'%liaI]

—_—xd—=2cot3xx3
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5 .3
=%[§+2¢m&ecﬁx-6m¢3x].

(vi) ztan
Solution:
Lety=gtan ' 2
Then logy = log (z'*® ' ¥) = (tan™ x)(log x)
Differentiating both sides w.r.t. x, we get

i-j—i—al{tan"r}ﬂngx}]

=(tan“‘x}'%ﬂﬂsﬂ+ﬂﬂﬁ¥]'%{taﬂ_=x}
_ 1

= (tan ‘x}x;+{logx}xm

d

‘_y_y[ : 1031]

T dx 1+x?
B -1
_ gan ;,[tan :r+ logxl]_
x 1+x
(wii) (sin x)*
Solution:

Let y = (sin x)*
Then logy = log (sin x)* = x . log (sin x)
Differentiating both sides w.r.t. x, we get
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g —[x-log(sinx)]

"l:l-'l-'

d ) d
=I.E[log(mx}]+lng(sinx}-dx—{rl
—xx——Lginz) +log(sinx) x 1
=* X Ginx dx

., dy 1 .
S [xxE nnu+log{smx]]

= (sinx)* [x cot x + log (sin x)].

(viii) sin x*
Solution:
Let y = (sin x*¥)
dy d .
Then —= = E[{smm“)]

d
Ey = cos(z”) - %(mz} ....... (1)
Let u=x"

Thenlogu=logx*=x.logx
Differentiating both sides w.r.t. x, we get

d d
=x-—(logx) + (logx)- - (x)
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=x-£ﬂogx)+{log:r]-£ix}
dx dx
=x x%+ﬂﬂgx} x 1

:— =u(l+logx)

" — d {x‘} (1 +logx)
From (1) and (2), we get

j—i-ms(f)-f(l + log x).

Question 2.
Differentiate the following w.r.t. x:

(i(f x=+x*+e*+e®

Solution:

Lety=x"+x"+e* + e

Let u = x"

Thenlogu =log x*=xlog x
Differentiating both sides w.r.L. x, we get
1  du

= - o2 [:r, log x)

(logx) + (log x)-— (x)

ﬂ‘lh ||
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1

=X XE+ﬂugx}(1}

du
a=;;.il{l+ln:)g:r}|=:it“lfl + log x) .. (1)
Now, y=x‘+u+e‘+a’

dy_d e d o d

e {x‘} dx{a'}+dx{e')

=ex*! +r'(l+[ugx}+e”+[] ... [By (1)]

=ex '+ x*(1 +logx) + ¢
=ex*~ 4+ +x(1 +logx).

(i) 2= + e
Solution:
Lety=x% + ¥
Putu=z* andv=e*
Theny=u+v
d
Takeu=x*
logu=logz™ =x*.logx
Differentiating both sides w.r.t. x, we get

1 du

d
=x’-5 (Ingx]+{logx]'&t-(f}
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1 d
=" x -+ (log 1) - () . (2)

Tuﬁnﬂilf}
dx

Let w=x*. Then logw =xlogx
Differentiating both sides w.r.t. x, we get

o =dx(xlug:r}
d
=xvaﬂngx}+ﬂagx)-3(x}
=xx ;+ (logx) = 1

%’ =w(l+logx)

g %{f}=f{1 +logx) .. (3)

. from (2),

Ed_-fx + (log x)-x* (1 + log x)

d
~ —“—y[f x =+ (log x)-x* (1 + log )]

=x f[ + (log x)- [1+[og:c}]
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=r"-x‘.lugx[1+lagx +xl;gx]' . (4)
Also, v=¢""
Ldv d
. d—xwﬁie’f}
d
=€ ()
=2 (1 + log x) ... (5)
.. [By (3)]

From (1), (4) and (5), we get

Ay _ . x, 1
dx_fxf lugx[l+Ingx+xlngx]+exl-f{1+lngx].

(iii) (log x)* — (cos x)=°*

Solution:

Lety = (log x)* — (cos x)“°t*

Put u = (log x)* and v = (cos x)*°t*
Theny=u-v

L8y du _ dv (1)

i il TR

Take u = (log x)*

. logu=log(logx)*=x.log (logx)

Differentiating both sides w.r.t. x, we get
ldu d

0 E:-—lx log (log x)]
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d d
=xo [log (log x)] + log ([ogx}i;fx}
1
=X X lclg [log:c}+log{lugx}x1
1 1
=xx@x;+]og(logx)
. o u| — +log(logx)
CdxC [lns e Dgx]

" .
- ﬂugx}‘[@ - log(log:r)] .. (2)
Also, v = (cosx)™*

", log v =log(cosx)*™* = (cotx)-(log cos x)

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

14d
= a: dx[[mtx} log (cosx)]

d
={cutx}v‘—i;{logcosx)+(logmsr}-%{mtx}
= cotx x —— D (cosx) + 1 X 2
= cotx < goleosx) + (logcosx — cosec’x)
- L 2
=cotx x osx ¥ (—sinx) — (cosec’x)(logcos x)

d 1
" d—;-v[mx[ tanx) — {mﬁeczx]ﬂogmsx]j[
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= —(cosx)¥*[1 + (cosec’x)(log cos x)]
From (1), (2) and (3), we get

1
= {lngx)‘[@ +log (Iogx}] +

(cosx)™*[1 + (cosec’x)(log cos x)].

(iv) ¢ + (logz)sin?
Solution:

Lety=z% + (logz)sn®
Putu=z¢ andv = (log x)sin*
Theny=u+v

Lody _ du dv
S = dz: + — prR TR (1)
Take u = z*

~logu=logz® =e*.logx
Differentiating both sides w.r.t. x, we get

1 du
e (e’logxi
d d

=e‘-;+(lugx)(f”i

o odu e
. E—y[;+e‘-lugx:|
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=¢*- x"'[ +logx] e (2)

Also, v = (log x)5" *
. log v = log (log x)*"* = (sin x) . (log log x)

Differentiating both sides w.r.t. x, we get
dv _ d
dr =~ dr
= (sinz) - % [(lﬂglﬂg z) + (loglogz) - %[smz}]

(sinz) - (loglog )]

1.
i

=sinr x L-ixﬂugx]+(loglngx}-{cﬁsx}

logx d
_dv sinx
2= [log x+{cosx)ﬂng]ogx}:|
sinx
= (logx }“"I[ Tiogz +[msx]{laglogx]] ... (2)

From (1), (2) and (3), we get
ﬁ-e’ f‘[ +logx]+ |

sinx
+ (cos x)log 1 x]}
xlogx glog

(ogar 3

I:'u") llEtal:l: 1 (]ﬂg m]taDI
Solution:
Let y= etan T 4+ (log T ta.n T

5 b e
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Put u = (log x)t*"*
- log u =log(log x)*"* = (tan x).(log log x)
Differentiating both sides w.r.t. x, we get

ldu

i [{tanx) (loglogx)]

d d
= (tanx)- i (loglog x) + ﬂoglngx}'ﬁ (tan x)

=tanx x lolg — (log x) + (log log x)(sec’x)

1 1
= t_ai1 X % og X+ (log log x)(sec*x)

_du [ tanx 3
C E—u[x—logrﬂluglogx](sec x}}

= (logx)™"* [IT:;I + (loglog x)(sec’x) ]

Now,y:e’“”‘+u

Cdy_d
dr { ]
du
—e“'“’-—{tan }+—

= ¢ %.ge¢2y + (log x)™"*

tanx
[x ogx * (log log x)(sec x}]
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(vi) (sin X)®"* + (cos x)<°t*

Solution:

Lety = (sin x)®"* + (cos x)=°t*

Put u = (sin x)®"* and v = (cos x)©t*
Theny=u+v

dy _ du dv
Ao )

Take u = (sin x)=@n*

= logu=log (sin x)'"* = (tan x) . (log sin x)

Differentiating both sides w.r.t. x, we get
1 du

v —[(tanx}[[ug sinx)]

d ) . d
=(tan x}-a (log sin x) + (log sin I}'E (tan x)

tan x d . . 2
=“enx b (sin x) + (log sin x)(sec’x)

={s‘m x)/(cos x)

. 2391 i
sin x cos x + (sec’x)(log sin x)

=1 + (sec’x)(log sin x)

g— u[ 1+ (sec? x) (logsinx)]
= (sin x)*"*[1 + (sec*x)(log sin x)] e (2)

Also, v = (cos x)™*
. logv = log(cosx)™* = (cotx)-(logcosx)

dv d
T i [(cotx)-(log cos x)]

=~ ]
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d d
= (cot r)-a{log cos x) + (log cos x]*a{mtxl

1 d
= cotx x ~—(cosx) + (log cos x)-( — cosec?x)
cosx dx

=cotx X
do 1
S v[tanx
= —(cos x)™*[1 + (cosec’x) (logcos x)] e (3)
From (1), (2) and (3), we get

! e (—sinx) — (cosec’x) (log cos x)

x ( — tan x) — (cosec’x) (log cos I}]

g—x= (sin x)™*[1 + (sec*x)(logsinx)] —
(cos x)™ [1 + (cosec’x) (logcos x)].

(vii) 10" + 2= + 21
Solution:

Lety=10" + g2 4 gl
Putu=1ﬂf,u=mzm andw==x
Theny=u+v+w

10"

Ldy _d di d
e i Sl - (1)
Take, u =108

Cdu d d

: E—E{IO‘“}WID”*]@M*E[J‘)
Toﬁnd%(f)
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;. logz=logx*=xlogx
Differentiating both sides w.r.t. x, we get

ldz d

Pl 2

=x-5(]031) + (Iogx}%(ﬂ

= X % + (logx)(1)

‘%—z(] +logx)

. 4 2 (F)=x"(1+1ogx)

. %_n}" -log 10-x*(1 + log x) .. (2)
Take, v ="

o, logo=logx™" = x'"logx
Differentiating with sides w.r.t. x, we get

Ldo_d o

vdx dx
10 d d 10
=x102-(logx) + (log x)- 7~ (x'°)
=x10x % + (log x) (10x*)

:T: =v[x° + 10x°log x]
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x*“’ *(1+10logx) . 3

Mso, w=x1¥

- logw =logx!% = 10"-log x
Differentiating both sides w.r.t. x, we get

1 dw d

d
-lﬁ‘*a(logx) +(logx}-5{10"}

—107x 1 = +(log) (10°log 10)

%=w[mr+ 10%: {logx}ﬂogm)]

w1
S o m’[x+(logx)(logm]] . (4)

From (1), (2), (3) and (4), we get

:_i= 107 1og 10-x* (1 + log x) + x"-2° (1 + 10log 1) +

21107 [ + (log x) (log 1{]}]

]tan:atx= w

(viii) [(tan z)tan i

Solution:

Lety = [(tan z)"® I]um *
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Slogy = log [latex]\left[{\tan x)~\tan xP\right]*{\tan x}[/latex]
=tan x . log(tan x)t"*

=tanx.tanx log (tan x)
= (tan x)*. log (tan x)
Differentiating both sides w.r.t. x, we get

1dy

E'E =d% [(tan x)*.log (tanx)]

= (tanx)z*% (log tan x) + (Iugtanx}*i (tanx)*

= (tan x)* x tanl'n {tanx] + (log tanx) x

d
Ztanx-a[tanx}

-3 I:ta_'nsz o

:—i=y[(tanx}(secle + (log tan x)(2tan x sec?x))
= [ (tan x)™*] #*. (tan x sec’x)[1 + 2log tan x]

n
Ifx=i, then

8 _T (1 )% (1 e[ 1+ 210g1an |
=[] [1(/2)*][1 +2log1]

=1x2x1 o [ log1=0]
=2
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Question 3.

Flnd i

(i) «u"x+«..l’y Va

Solution:

Vi +y=+a

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

1, 1y o
2/x 2y
1 dy 1

vt
A

(ii) xvx + yWy = ava
Solution:
xv'x + Wy = ava

3

;1:‘-' +yr = a
D|fferent|at|ng both sides w.r.t. x, we get
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(i) x+xy+y=1

Solution:

X+dxy+y=1

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

ol [l o
yde

RN NN
NN TEN)

(iv) x° + x%y + xy? + y° = 81
Solution:
X+ xy+xy? +y7 =81

art-2-chapter-1 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

Differentiating both sides w.r.L. x, we get
dy d d d dy
24 g2 2 2 250
3Ixi+x 2ty {x)+x! (y}+y‘t (x) + 3y 0

24y dy
dx

dy Y
dx+y +3y* = -

L3+ x +yx2x+xx2y +y? x1+3y3jy

L3t +x*dy+2.1y+zxy

Bt +2ry+3y1)—— - ’-?-ry-y’
Cdy (3 + 2y +y?)

Cdx x4+ 2y + 3y

(v) x?y? —tan'(y/2? + y?) =cot’'(y/z? + y?)

Solution:

2y? —tan (/2 + 3?) = cot (/2T + ?)
oyt =tan (/22 + y2) + cot (/2 + y?)
Syl = % ....... [“tan 'z + cot 1z = %]
Differentiating both sides w.r.t. x, we get

d d
x2-a(y’} + yer{xz) =0

g x’nyg+y’x2r=ﬂ

. zxzy:_.:= _zxyz
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NS
]
-

Bi&
W

(vi) xe¥ + ye® =1

Solution:

xe¥ +ye* =1

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

d d

EMHE{]F‘J—D

—1 4 4 L
) xdx[eﬂ')ﬂ? dx('t}-'-ydx(!z}-'-exdx 0

dy _

" x-e"d—y+e’x1+yxe‘+e‘dx—ﬂ

dx
g {e‘+xﬁ)dy— — &~y

(32)
“dx & +xe

(vii) ¥ = cos (x —v)

Solution:

e = cos (x—v)

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

vy d e oy A
& ?-E(x+y}— sin(x —y) dxtx ¥)
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e*ﬂf(: +g)= —sin(x—y‘](l _:_i!)

: dy : dy
S, e gty e —sm[x—y}+sm{x-—y)dx

. [:’”!’—sin{x—y)]:—iz —sin(x —y)—e*¥

Cdy 5in(x—y}+e""!’]=sin{x-y}+r”?
" dx [z“"!"—sin{.r-y} sin(x —y)—e* ¥

(viii) cos (xy) =x+y

Solution:

cos(xy)=x+y

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

—sin (xy) = (xy) = 14 5
. -sin{xy}[xi‘-!+y-%{x}]=1+g

—mn(ry}[ +yx1]-l+g

" —xsm(ry}dy-ysin{xy}=1 +%
" -g-xm{xy)dyﬂ + ysin (xy)

-n +xsin[xy]]d—i-l + ysin (xy)
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. dy_ —[1+ysin(xy)]

“dx~  1+xsin(xy)

(ix) e*

solution:
e ¥ _ x

y
etV log(%) ....... [e
Le¥=logx-logy
D'fferentiating both sides w.r.t. x, we get

]

1 ldy
ey —(I— }-;—;d—x

(1)Lt

1 yr' y dy 1—xe~¥

(H)a——
) d_y_y{l—xe'"]
Tdx x(1-ye&TY)’
Question 4.

d
Show that Ey = % in the following, where a and p are constants.
(i) xTy> = (x + y) "2
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Solution:

x?ys - I:}( + }":}12

(log x"y?) = log(x + y)*?

log x” + log y® = log(x + y)'?
Tlogx+5logy=12log (x+vy)
Differentiating both sides w.r.t. x, we get

1 1d'_l,“ 1
?x;+5x§5 12KT E{x+y]

Sdy_ 12 (. dy
Ty (1+3)
Sdy_ 12 12 dy
y dx

x+y x+ydr

5 12) 12 ?
¥y x+y dx X+y ¥

7
x
7,
x
(
) [Sx+5y-12y]dy 12¢ - 7x - 7y
%
L
y

ylx+y) Jdx x(x+y)

=7y |dy _5x—7y
]dx x(x+y)

LYy
=

ylx +y)
dy 1
dx

x

(ii) xPy? = (x + y)P*4, pEN
solution:
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XPy? = (x +y)P+

Taking log

log (xPy*) = log(x + y)P**

log xP + log y* = (p + 4) log(x + )
plogx+4dlogy=(p+4)log(x+y)
Differentiating both sides w.r.t. x, we get

d d d
p.—logz +4. —logy = (p+4)—1og{$+y}

dx dx
Pty R PR
x+4ydx_(p+4)a:+ (1+dx
P 4dy _(pt4)  p+d dy
4 ydx (z+y) (z+y) dx
ﬂ'i_(p+4] ptd p
dx |y (z+y)| =z+y =
dy[4z+y)—yp+4)]| _ zlp+4)—plz+y)
dx | y(z + y) z(z + y)
dy[dz+4y—py—4y] patdz—pz—py
dx y(z +y) - z(z + y)
ﬂ'ti:c—py 4z —py
dx | - x
d_y
dx T
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(iii) sec(r.w_y_ ) = a?
i -yt

solution:
sec(fﬂ" ) — a?
iy’
x4y - =sec™! (a?
L e sec” '(a®) =k ... (Say)
Coxt 4yt =kt -kt
LA+ kS =(k—-1)x*
y'_k-1
"t k+1

Differentiating both sides w.r.t. x, we get
d(y
E(;)'“

x-g—!' (x)

L dy y

—— =

S et
Alternative Method :
5

«(525)-
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X +5"

-y
sy =kt —kyt
LRy = k=1
f k-1

e e ()

=sec g’ =k ... (Say)

Hl'\l:
o

k-1~
k+1

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

5y* -~ =k’ x 5x*

oo y¥=Kkx’, where k' = —

.. By (1)

_1 ( 33-—43; ) .
Arl s aal - ﬂ.
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__y :tanﬂ1=k was (53}')

o 3x% — 4y =3kx? + dky?
oo (4K + 4)y? = (3 — 3k)x?
" y_z-za‘__h——at

Txt dk+ 4

LY 3—3k

L] I_

ﬁ,amnstant

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

iy

T ] 4
(v) cos™! ( ?z::i’ ) =tanla

solution:
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4 4
ms—l(M) ~ tan-l

Txt — byt
4 [ 4
% = cos(tanla) = b
7'+ 5yt b
— Byt a

7x% + 5y* = b(7x* - 5y%)
7x* + 5y* = 7bx? - 5by*
5y4 + Sby? = 7hx? - 7
S5y}(1 + b) = 7x4(b -1)
Syt _b-1
7 1+b
¥ _70-1)
2t 5(1+b)
vyt

ey = C.(1)

=X

v = o

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

dy
4.4 = cax®
4 dx
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ﬂ B c.dz?

dx 4

ﬂ . z’

dx y

% — % ;E?z ..from..(1)
dy_y

dx =«

(vi) log( :_'_:i) =20

Solution:
N
1°E(W) ~ 20
xzn_yzo o
- - - P sa-

oL a0 20 = fd® 4 fy?0
o (kR0 = (1 = k)x2®
Ly _1-k

T x*® 14k

. y_[1 ky2°
”I_(1+.t) a constant

Differentiating both sides w.r.t. x, we get
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=T

4 _B"F
(vije="+" = a

solution:
27— 'I

E’LE"? —a
i

AN mﬂlogﬂ=k
SoxT -y =k ky’
Lk ==k
Ly _1-k

T

T 1+k
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1
LY _(1=kY
" 3 (I+k),amnstam

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

diy
a(;)"“
dy ~d
V' a®
2 =ﬂ
X
", x%—yx 1=0
L
LAy _y
s
. 23—y3 _ 3
{viii) 51n(—z3+y3) =a
Solution:
2 — 3
z? + P
3 _
:|33 y3 = sina> = b
3 +
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r — o -b

z +

x> =y® = b0 + y7)
x3—y3: t::'c3+l:.-y3
x> - bx3 = l:ay3+:,.r3
x3(1-b)=y3b + 1)

i_ 1-b
:r:3_ 1+b_E
%zc (1)

y? = o

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

3y2 % = c.3x?

dy vzt
=—3-—3- .from(1)
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Question 5.
2

(i) IFlog (x + y) = log (xy) + p, where p is a constant, then prove that % = —

Hul L]

solution:

log (x +y) = log (xy) + p
Slog(x+y)=logx+logy+p
Differentiating both sides w.r.t. x, we get

x+y yJdx x x+y

. [y—x y]ﬂy X+y—-x
TlLylx+y) Jdx o x(x+y)

]g x(rﬂ-y)

y

X X

. (.L_l)“_!'_l_L

: [s«{xﬂ )
-3)

. dy

Y

q"lau
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=y’ 99"
(ii) ":10310(:3 — ) =2, shawthat l[llzyz
Solution:
3 3
lo glﬂ(zhy ) =2
x;_ =10*=100
x +y

" x% —y® =100x" + 100y°

S0P = —99 = x

+ d 3
(iii) IF log;, (m i ) — 2, show that ﬁ = — 13;3

solution:

x“-i—y“) ~
lngb(z"‘—y“ =2

Z__ Y _g2
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x4+ y"' = 254 — 253;4

26y* = 24x4

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

26—uy* = 24—
dx y dx zt

26.41°. :: —244.4°

dy

26y°. v 24. z*

dy  24z2°

dx 2697

dx 1223

de 13y}

(iv) IF e + e¥ = e**¥, then show that % = —e¥ "
Solution:
ef+e¥=e™, ... (1)

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

_d_]f_ +5‘.i
Ehe ol =Y (x4 y)

Levedeen (143
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. d_y +y +yd_!"’
‘etﬂydx etV =

" (:’—e‘*l’]g-a’” -

SV ¢
T

Ble

et —e
=g ... [By {l;l}

&

- T,

i

E] ]
S N s dy _
(v) If sin (Ia_ys) &+ show that — = 3y

Solution:

e
= (fﬂr:") N
-y . ow
sy Sy =
25 -2y5 = x5 4+ 0
3y5 = x°

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

3><5y4 Y _ 5yt
Ly :1:“

g 3y

ral—= =
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1
(vi) IF x¥ = &Y, then show that 2 — iz
'ﬁ: {1+log x)

Solution:

="y

log x¥ = log e*¥
ylogx=(x-y)loge
ylogx=(x-y)....["loge=1]
y+ylogx=x-vy
y+ylogx=x

y(1+logx)=x

_ T
y= 1+log =

g _( +Togx)

(1+logx)-— (xl x (1+logx)
(1+1c>g:}2

(a +logx)+l—x(0+;lc)
- (1+logx)?

1+Iogx 1
(1 +1ogx)?

_ logx
(1+logx
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(vii) IFy = \/cosm — ‘/cosz — V’cosa: —+ ...0c, then show that % = 1ooy
Solution:
y = .\/cosm—l— \/eosz + \Jeosz + ... o0

y2 = Cos X+ \/cosa: +/cosz + ...
y? = CoS X +Y
Differentiating both sides w.r.t. x, we get

zyd’ dy

G~ —SInX+0

L (1- Zy)ga sinx

. _sl:nx
Tdx 1-2

(viii) IFy = \/log:t: + \/log:z: + y/logz + ... 0o, then show that 22 dy = [zy 1)

Solution:
y= \/logz*—k \/log:l:+ Viegz +...00

"yt =logx +/logx +/logx+... 0

Soyt=logx+y

Differentiating both sides w.r.t. x, we get
dy 1 dy

o= ta:
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ey Ddy 1 a1

Tdx xQy-1)

(ix) IFy = :nzl_x, then show that :—g =

Solution:

—o

y=a"

]

- logy=log(¢ )

= -logx
* logy=ylogx .. (1)
Differentiating both sides w.r.t. x, we get

;-—-y- (Iogx}+ﬂosx)dy

. ldy 1 dy
; dx"“:*“""“dx

y
. (1 y_¥
. (],_f_logx)dx T

-rbsx)ﬁ-.z
dx x

“dx x(l— ylogx)
jd! 2
dx

y
x(1—logy)

.. [By (1)]
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1

(log y)
log y—1

(x) IF e¥ = y*, then show that % =

Solution:

el =y*

log e¥ = log y*

yloge=xlogy
y=xlogy......[loge=1].......... (1)

D|fferent|at|ng both sides w.r.t. x, we get

W = 22 (logy) + (logy) - L(z)

- Yloay .. [By (1)]
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Soy=xlogy v [ loge=1]

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

d_df y

dy (losy)'
(ogy)-L )y (logy)
_ ¥ dy ydy ogy

(logy)?
1
(logy} x1—y xj-f
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Question 1.
. dy .
Find = if
(i) x = at?, y = 2at
Solution:
x=at?, y=2at
Differentiating x and y w.r.t. t, we get
dx d . 2
2 dt(ut )= az {t )
=a x 2t=2at

.andj!: —(Eat} Zn (t}

=2ax1=2n

cdy _(dy/dt) 2a 1
“dx (dx/dt) 2at t
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(liyx=acotB,y=bcosecH

Solution:

x=acotB y=bcosecB
Differentiating x and y w.r.t. 6, we get

dx _ d nr 2
ﬁ-adﬂfcﬂtﬂ}va( cosec’)

= —acosec’d

dy

andﬂ'ﬂ

dﬂfcum:ﬂ}-b(— Eosecﬂcut&}

= — bcosect cotf

. dy _(dy/d6) _—bcosecfcotd
“dx (dx/df)  —acosec’d

e

(i) x = v'aZ + m2,y=log (a2 + m?)

Solution:
x=+/a’ +m? y=log (a®+m?
Differentiating x and y w.r.t. m, we get

dr _ d(\JTTm?)

dm dm

1 d

~—(a? + m?
2:;‘::*+m’ dml )
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1 m
- x (0 + 2m) = e
2./a* +m? a* +m?

dy _

F
T = dm [log{a +m?)]

1 e Sy dfﬂ(a3+m )

1
=g 2 Or2m=rmrs

)
(dy [ dm) (a’+m2

Ay _ _
dy (dx/dm) ( m )
at+m?*
_ 2
2t +m?

(v)x=sinB,y=tan®

Solution:

Xx=sinB,y=tan®

Differentiating x and y w.r.t. 8, we get

de d
T ‘w(smﬂ] cos f
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a‘y__ d

dy _(dy/d6) _sec’d
dx (dx/d0)  cosf

= sec?f.

(V) x=a(1-cos8),y=b(0-sinb)
Solution:

x=a(1-cos8),y=b(B-sin0)
Differentiating x and y w.r.t. 8, we get

dx d

=a[0—(—sinf)] =asin@
dy  d .
=b(l —costl)

Cdy (dy/d8) b(1—cosf)

“dx (dx/d8)  asin
b x 2sin*(0/2) b (1}
=4 x 2sin (6/2)cos (0/2) ‘."(E)“"(E)

1
(vi) x = (t + %)ﬂ,yzaHT,wherea:-D,a £1andtz0
Solution:
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x=(t—|—%)a.y=at+% ......... (1)
Differentiating x and y w.r.t. £, we get

e b(ro3f o2 5o
4

-a(”})-loga-(l—ll,)

dy_(dy /) _ ! 1)""3"'(1‘1)

T ()

ﬂ”?-loga-(t+%)
) .::r*(t+%)‘|I

F.I%E_(Fjl)

= ... [By (1)]

ax
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ﬂ:yr(t2 +1)loga
axt .

1+£2

(vii) x = cos ! (L) ,y=sec ! («\f 1+ tz)

Solution:

x:cos‘l(lf_tt?),y=sec‘l(ﬁ1 + tz)

Put t =tan B Then 8 =tant

2tan#
| R | 3
. X=cos (l+tanzﬂ' y=sec” ' (/1 +tan’d)
;. x=cos ! (sin20), y = sec™ ! (/sec?0)

" x=ms"|:ms(;~26')} y=sec“1llﬁsec49]

. n
Sox=3 20, y=4¢

; x=;—2tan'li, y=tan"'t

Differentiating x and y w.r.t. f, we get

dx d .
T a—;(z) —-2— (ta.n t)
1 -2
=0-2xirE=iie
dy d -1 1
andd!=—{tan {)= TP
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—

. dy :dy::dt{ (W)
“de (dx/dt 2
(57)

[
+] 1

1

(viii) x = cos™(4t3 - 3t), y = tan ! ( lt_r )
solution:
x=cos™(4t>-3t),y =tan ! ( Vli : )

Put t = cos 8. Then B = cos 't
x = cos ' (4cos>6 — 3cos 6)

1 —cos?f
=tan "1
y= ( cos f )
sind
: = -1 - =1 _ = =1
. x=cos '(cos3f), y=tan ( H) tan~ Ytan )

x=30 and y=0
. x=3cos™'t and y=cos !t
Differentiating x and y w.r.t. , we get

ix .d,

-1 -3

./l—tz V1t
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dy d cos-! -1
d =zl 1-£

-1
Ldy _Wy/d) \J1-F

. )
dx (dx."t-ﬂ] ( -3 )

J1=#

] ==

Alternative Method :

__
x=ms'1f4:!3—3t),f=ta.n"( 1* : )

Put t = cos#.
Then x = cos™ ! (4 cos*0 — 3cos ),

1 — cos?fl

- il "

y—lan( cosf )
sin )

. x=cos '(cos3f), y =tan"(m)-tan“(lanﬁ'}

Lx=30,y=0
Lox=3y

N 1

S y=3%
L&y 14
“dx  3dx )
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Question 2.
Find 22, if
dz

(i) x = cosec?B, y = cot>6 at 6 =
Solution:
x = cosec?B, y = cot>8
Differentiating x and y w.r.t. 6, we get

dx d

d
— EE c— 1— P
20 E’(t:o.-v,e'::*.'i‘] 2 cosecl ﬂ(cnsecﬂ}

=2 cosec 0( — cosec 0 cot 0)

=5

= —2cosecif@cotf

dy _d 3 _3cot?e- L
anddﬂ dﬁ{mtﬂ‘} 3cotﬂd3(cntﬂ}

=3 cot?l-( — cosec?8)
= — 3cot’?- cosec’d

. dy _(dy/do) — Jcot- cosec?d
“dx (dx/d)  —2cosec*f-cotf

3
= Eculﬂ

3J§_
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(i) x=acos’8,y=asin®@atB = T
Solution:

X =acos8,y=asin?0

Differentiating x and y w.r.t. 6, we get

dx

d Kl
E—aﬁ{ms )

d
= 2 —_—
a x 3cos*l- dﬂ{msﬁl]

= 3qcos* —sin#) = — 3acos’Psinf

dy d 3
anddﬂ' u—{smﬂ}

— " : . &
=a x 3sin’l dﬂ{smﬂ)

= 3gsin®f cos

. dy (dy/d0) 3asin’fcos@
“dx  (dx/df)  —3acos*fsinf
= —tanf

g (ﬂ)ﬂ_5 = —tang= -J3.

dx

(i) x=t2+t+1,y= sin(%) + cos{%] att=1
Solution:
x=t2+t+1,y=sin(F) +cos(Z)

Differentiating x and y w.r.t. £, we get
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dx d_,
FTimT (+t+1)

=2+1+0=2t+1

oot o(2)] 4 (2)]
o345 [(2)130E)

om(3)-(3)]

L dy Gy /de) _ E[m({)‘“""(f)]
Cdx (dx/dt) 2t+1

L mE_smE]
_ (d_y) 272 T2
T\dx Sy 2D+1

{iv)x=2 cost + cos 2k, y = 2 sin t—sin 2t at tzg
Solution:

x=2cost+cos2t, y=2sint-sin 2t
Differentiating x and y w.r.L. t, we get
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dy d
E—ﬁ(ZCﬂSf‘FC{EEf}

d d
=2E(cmt}+ﬁ(cm2ﬂ

= 2( —sin t)+(—sin2t)'£(2t)

= =2sint—sin2t x2x 1
= —2sint—2sin2t

dy d

mdd!

{2 sint —sin 24)
=23{sint} —H-!-(sinﬂ}

d
- f— B —
2cost —cos2t o (21)

=2cost—cos2tx2x1

=2cosf—2cos2t

. dy _(dy/dt) _ 2cost—2cos2t
“dx (dx/df) —2sint—2sin2t

cost —cos 2t

“sint—sin2t
L
_ (ﬁ) R
RS S
4 51.1'14"'5“12
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1

7_

ﬁ_l 1+f
ERRREN.
1+2 1= 2

(v) x =t + 2 sin(nt), y= 3t —cos(nt) at t = %

Solution:
X =Lt+ 2 sin(nt), y = 3t — cos(nk)
Differentiating x and y w.r.t. t, we get

dx d .
E-f- = E [f +2sin (ﬂf"

d [

-1 +2xcm[nt)-%(nt)

=1+2cos(mt) xnx1
=14 2ncos(nt)

dy__ d
and E = 5[31 — cos (nt)]

d, . d
=35,(t) — 5 [cos(at)]
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=3 x 1~ [~ sin ()] 7 (x1)
=3 +sin(nt) x w x 1
=3+ nsin(ni)

. dy (dy/dt) 3+ asin(at)

“dx  (dx/dt) 1+ 2mcos(nt)
. n
(d_y) ) 3+xsm(§)
i 1+2ncos(g)

3+mx1
1+ 2x(0)

=3+m

Question 3.

(i) IFx = av/sec# — tan B,y = ay/sec@ + tanf, then show that Ey = _E

Solution:
Xx=a+/secd — tanf, vy =a+/sect + tanf

E=Jsec9—tmﬂ,§-Jsec9+tanﬂ

xz
. mﬂ—t&ﬂB-F e (1)

L

s.e.-m9+tmlii:il2 o (2

Adding (1) and (2), we get
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Subtracting (1) from (2), we get

v: X yi-x
Hanl=G—a=a

2 _y2
2‘“2
", sec?f —tan?6 =1 gives,

Iz+yl 2 y;_xz 2
(=) () -
. (x*+y’}1—(y*—x’)z=4a‘

U tanf =

€IndCareer

. (x4+zxzy]+y4}_{yi_2x2y2+xlj___k4

. 4_.:19.2 - 4‘!4

Sy =gt

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

23 a{yz) +1? ‘E(Iz) =0

oxt ><2_1,f:—2+y’ x 2x=0

e T
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. i 1
(i) IFx = €503y = % ¥ then show that — y S
rlogy

Solution:

xzesinﬂt j"=€ms3t

log x = log e 3t log y = log g5 3t

log x = (sin 3t)(log &), log y = (cos 3t)(log &)

logx=sin3t logy=cos3t.... (1) [ loge=1]

Differentiating both sides w.r.t. t, we get
1dx_d

d
T { 3t}—1:053t-m{3t]

=cos3t x 3 =3cos3t
andl-d—y—i{ms?:ﬂl- — sin 3t- —{3t}
y dt
= —gin3f x 3= — 3sin3t

. dx dy )
LT 3xcos 3t and a4 3ysin 3t
. dy (dy /dt) —3ysin3t,

“dx (dx/dt) 3xcos3t

—ysin3t —ylogx
-  cos 3¢ = Ilﬂgy . - [Bj" “]‘]
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(iii) IFx = %,y = t+1' then show that yz— —= =0.
Solution:

e S
YT

) 1 -1

- ¥ (r+1) (r+1)

1-—t t—1

. oyl

1] .

oxy=—1 .. (1)

Differentiating both sides w.r.t. f, we get
o AL
X tY dx{x] 0

+yx1=0

1
; _ 3 o neind dy _  (yy3
(iv) If x = a cos’t, y = a sin”t, then show that 4 = (E)

Solution:
x=acos’t,y=asin’t
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X =a cos’t, y =asin’t
Differentiating x and y w.r.t. t, we get

%_a (cost)®=a- almst}‘ﬁ(r:ost)

=3acos’t(— sinf) = —3acos’tsint

md‘g a4 {sint}’—a 3{sint)’ (sini)

=3asin’t cost

L (D) G = -t )

dx \dt//\dt] —=3acos’tsint cos |
Now, x =a cos®t ", cos’t=§
1/3
J mae-(f)
a
1/3
y=asin’t . sinft=Y . s'mt=(!)
a a

) dy yl,fa_‘,'aua y 1/3
' &M(I},E= —Ws= —(;) -
Alternative Method :
x =a cos’t, y=a sin’t

xr
. cos?t =", sin’t =Y
a a

1/3 1/3
mra(f) sin t-(g)
a i
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cos’t + sin’t =1 gives

2/3 273
RO
ot g yzfa a3
leferenttatmg both sides w.r.t. x, we get
g —-1/3 —1.f3 dy
33y

—m_y= _E -1/3
L~

LS N

X

SES
I
I
e
I
5
]
|
P
==
—
=

(v) IFx = 2 cos®(t + 3), y = 3 sin®(t + 3), show that % — 2

2z
Solution:

x =2 cos*(t + 3),y = 3 sin®(t + 3)

- cost =% sint _y
. cos*(t +3) 3 (t+3) 3

cos*(t +3) = \/é, sin?(¢ + 3) = \/g

cos(t+3) +sin(t+3) =1

- X y_
\/;+\/; 1
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Differentiating both sides w.r.t. x, we get

foE
(vi) IF x = log (1 + t7), y = t —tan't, show that gy _ vel1
dz

Solution:
x=log(1+t%),y=t-tant
Differentiating x and y w.r.L. t, we get

dx _d ny_ d 5
G~ alo8 1+ Ol = 0+ )
1 2t
=1y <O 2=11n
dy d -
arn:l';’3 (!} —(tan t)
F 2
—1— 1 1+8t5-1 t

2 1+ 148
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: dy_tdyfdﬂ_(li_it’)_t

’ dx‘{dxfdf]'(lzztz)'z
+

Now, x =log (1 + t*)
L l4ti=e
=¢-1

,,/e'_i
LY

2

ﬁ‘l@'

(vii) IFx = sin_l(et). y=+/1 — 2, show that sin x + % =0
Solution:
x=sin"!(ef),y=T1— %

Differentiating x and y w.r.t. t, we get

A Llsin™ ! ()]

d

1
e a®
1 e = e
1—e 1—e?
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1 d

N A
1
= x(0—e*x2)
y) .-"1 _ezr
— et
J1-é

— et
Ly _ uym}_(ﬂ)
(

“dx  (dx/df) ¢ )
1-—
=—¢

= —sinx o [ x=sin""1(e")]

%

d
sinl:c+—!"I = .

dx
(viii) IF x = 2bt y:a.(l L ) shnwthat— _ Py
14+ 1+ J' dy alz
solution:
2t 1-¢
=1a¥= (1+t?)
Put t =tanf.
2tanf 1= tan’@
"‘“""!’(um’e)’ y'"(l+m‘ﬂ)

J. x=bsin20, y=acos2f
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Differentiating both sides w.r.t. y, we get
1 dex 1
szrd—y+;§3<2y='ﬂ

. 2xdx =2y

Question 4.

(i) Differentiate x sin x w.r.t tan x.
Solution:
Letu=xsinxandv=rtanx

Then we want to find i—:

Differentiating u and v w.r.t. x, we get

E=—'{:t=iimr1i

dx dx

-xd%{sinxl+(sinx}-£{x}lp

dx
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=xcosx +(sinx) x 1
=xcosx +sinx
dv

d 2
and E-E{hnxhsec x

d_u (du/dx) xcosx+sinx
“dv (dv/dx)  secx

P _p?
(ii) Differentiate sin 122} wrtcos ! (==
142 1422

solution:
a1 2¢ _cos- (1=
Let u =sin (sz)andv_cos (sz)
Then we want to find ‘é—‘;
Put x=tan#. Then # =tan"'x
_ 2tan#f e e
u=sin l(1+tan2&)=$u1 I(smzﬂ)
=20=2tan"!x
du 1 2
J __2_ =1 =2 —
dx (t™"2) T 1+2
1 —tan?f
= Y = -t
Also, v =cos (l+tan’ﬂ') cos ! (cos 26)
=20=2tan 'x
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L dv . d 1 2
T odx ZE(M ‘)= 2><1+::c 1+x°

2
. d_u_{dufdx}_(m)
' dn_{dvfdx]_(lfxz)

=1

Alternative Method :

2x 1—x2
—eim—1 -1
Let u=sin (1 ,)a.ndu cos (l+x’)

Tl'tenwewanttoﬁndj—:

Putx=tan#8.

2tan f
1+ tan?®@
1 —tan0
1+ tan?6

Then u = sin “( )-sin“(sinzﬂ]l=29

andv:cns“( ):ms"(mﬂﬂ}=2ﬂ

Sou=v
Differentiating both sides w.r.t. v, we get
du

gy

dy

L : ~1(_= - L
(iii) Differentiate tan ( l_zz)w.r.tsec (212_1)

Solution:
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Let u =tan~! X and
J1=x

v =sec” (—G)'[hmwewanttuﬁnddu

dv’

Put x =cos 6. Then # =cos ™ 'x.
. wetan-[ 08¢ _mnq(mﬂ)
’ 1—cos?f sin 0§

=tan~! (cot ) =tan~' [tan(%—ﬂ)]

L T B |
=3 a8 5 cos x

- ﬂ_ﬂ-i(f)_itm-m
“dx dx\2/) dx

-1 1

\/1 —x? \/1 —x?

u=sec“(h21_1)=ms"(2x’ -

=cos (2 cos?0@ —1) =cos~ ' (cos 28)

=20 =2 cos™'x

. d::-_ i ek -2

# E—E dx[m .'l.'}— 122

. du _ dufdx 1 1-x2

1
“dv dvjdx 1 =2 2

art-2-chapter-1 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

lz)1.|'.rrl:tan X

(iv) Differentiate cos ! ( .

solution:

Letu=cos~ (:_: )andv tan"'x

Then we want to find %
Put x = tan . Then 8 = tan'x.

‘. u=ms“(1;—ﬂ)=m'1{m2ﬂ=2ﬂ
u=2tan 'x
" :—:=2-%{tan"1r]=2xﬁ
2
1+x*
Also, v=tan " 'x
dv

2
) du_uufd:}_(ﬁ)_
’E_{dv,’dx}_(L)_
1+4x?

(v) Differentiate 3x w.r.t. log,3.
Solution:
Letu=3xandv=Ilog,3.

Then we want to find %

Differentiating u and v w.r.t. x, we get
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Differentiating u and v w.r.t. x, we get

du _ %{3=) = 3" -log3

dr
and 3= £ (10g3) = (;"‘;:)
-log,‘:l-afhgx)“

=(log3) — 1)logx)~? -%(logxl
_-log3 1_ -log3
(logx)* x x(logx)*
. du_(du/dx)  3-log3

"dv (@dv/dx) [ —log3
B

= —x(logx)*-3*.

(vi) Differentiate tan ™! ( lf:;;z ) w.rt. sec'x.

Solution:

CDS T

1
1+5mz) andv=sec x

Letu=tan ! (

Then we want to find %.
Differentiating u and v w.r.t. x, we get

%‘%[“‘“"(fﬁix)]
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wox Wn(3-%)

()
_2an(3-3)(3-3)
el
(i)
et ()]

_E(E_E)_i(f)_lim
Tdx\4 2/ dx\4) 2dx

2 2
dv d . 1
MEZE{ x)-x x1_1
1
. du_(du/dx) ( 2) _x/x -1
“dv  (dv/dx) ( 1 )_ 2
x/x* =1
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(vii) Differentiate x* w.r.t. x5 %,
Solution:

Let u=x*and v = x5"*

Then we want to find 2X.

Take, u=x*

logu=logx*=xlogx

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

1 du
P —{xlogx)

d d
=xatlogx)+ﬂogx)~d—x(x)
=:x%+ﬂogx}x 1

2 i—:=u{1+logx] =x"(1+1logx)

Also, p = x*in*
", logv = log x*** = (sin x)(log x)

"-‘III-II

dv

i [{sm.t}(logx}]
= (sinx)-L( logx)-~ (si
=(sinx e logx)+{ngx}-z{mnﬂ

= (sinx) x ;+ (log x) (cos x)
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-.g [E‘—’f+(1ogxnmsx)]
inx| SINX
- % ]
_ du {dufdx}l ¥ (1 +logx)

o (do/dn) o0z [smx + (logx}(msx}]

(1 +logx) x x
x"* [sinx + xcos x - log x]

={1+]ogx)_xr+l—dnx

sinx +xcosx-logx '

N . _ 1+z2-1 _q [ 2z/1-22
(viii) Differentiate tan 1(%) w.r.t. tan 1( Il"i?; )

Solution:

leri—1 2. 1—22
Letu:tan_l( ! - ) andv=tan! (LH)

1-2z2

Then we want to find i—‘;

_ 1+xf-1
U=tan 1 ( - )

Put x = tan 8. Then ® = tan'x and
2x 1—1’1)

= -1
and v=tan ( 1242

d
Then we want tuﬁndﬁ.

art-2-chapter-1 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

@&IndCareer
uzm—i(:fl""x:rl)

X

Put x=tanf. Then # =tan"'x and

J1+x =1 J1+tan’f—1
x - tan#

1,
_secﬁ—l_msﬂ
" tan0  [sin®

(55

~1—cosl 2sin?(0/2)
~ sinfl 2sin(6/2)cos(6/2)

1 1 1

25T+ 201+ 29)
v=tan"'(h3 {1-:1)

1—2x2
Put x =sin#. Then # =sin !x and
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2x/1—x* 2sinf./1 —sin*0

1-2x  1-2sin’0

2sinﬂmsﬂ_sin2|5'
1-2sin’f  cos20

=tan 20
J. v=tan"'(tan20) =20 =2sin"'x
Cdv o d, .
- 5-25(3111 I}

1 2

A A-n

1
_ d_u_{dufdr)_[2(1+fi):|
" dv (dv/dx) ( 2 )

1-2x2

1 J1-2_J1-2

S+ 2 al+n)

Ex 1.5
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Question 1.

Find the second order derivatives of the following:
(i) 2x5—4x3—% -9

Solution:

Lety = 2x° —4x3 - Il -9

dy df. . .5 2
mﬂdxh(hufg)

=29y a2 L3 L
=20~ 4 () -2 (") - - (9)
=2x5x* -4 x3x*-2(-2x7?—
=10x* —12x* + 4x7?

and ﬂ-iﬂﬂx‘ 12x? + 4x7%)

d d, _
=1ﬂ5(1‘}—125[12)+43{1 ’}

=10 x 4x® — 12 x 2x 4+ 4( =3~ *

12
— 3- — —
40x" — 24x pre
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(i) e?* . tan x
Solution:
Lety =e®. tanx

d d
— pixX, . [pdx
=g (tan x) + tan x dx(e )

= “xsec’x+tanxxf"'-%(?_t]

=¢e-sec?yr + e -tanx x 2
=¢¥(sec’x + 2tanx)
d*y

and o

d @ oaxieon2
_E[.ﬂ.J (sec’x + 2tanx)]
meh-i{sec’x+2tanx)+(seczr+21anx]£(e”}
dx dx
d d
_pul & 2,74
e [dx{mﬂ +2dx(tanx)]+
(sec’x+2tanx}xa“-£(2r}
dx
-e"[2m-%(secx}+2mc’x]+(sec’x+2tanx}e”xz

=¢™(2secx-secxtanx + 2sec’r)+2e* (sec’x+2tanx)
=2e¥ (secirtanx 4 sec’y + sec®x + 2tanx)
=2¢*[sec’x(tanx + 1) + 1 + tan®x + 2tan x]
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=2¢*[sec’x (tanx + 1) + 1 + tan’x + 2tan x]
=2¢%*[sec?x (1 + tanx) + (1 + tanx)?]

= 2¢**[(1 + tan.x) (sec*x + 1 + tan x)]
=2¢[(1 + tanx) (1 + tan’x + 1 + tan x)]

= 2¢*(1 + tan x) (2 + tan x + tan’x).

(iii) e** . cos 5x

Solution:
Lety= e** . cos 5x
Then 2 = £ (¢4 cos )

ey d d
= e (—sin5x) - (5x) + cos 5x x ¢+ - (4x)

= —e%-sin5y x 54 ¢ cos5r x 4
—e‘“{almﬁix 5sin 5x)
d*y

andd‘.‘

Ic"’{4cm51 5sin5x)]

=e““%(4m551—55in5x)+

) d
(4::0553:—551115::}*&[8‘“)
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. d d
=¢¥[4( —sin 5x) = (5x) — 5m55x~a{5x)] +

(4 cos 5x — 5sin 5x) x e¥* -%{h)

=¢*[ —4sin5x x 5—5co0s5x x 5] +
(4 cos 5x — 5sin5x)e' x 4
= % ( — 20sin 5x — 25 cos 5x + 16 cos 5x — 20sin 5x)
= ¢**( —9cos 5x —40sin5x)
= —¢" (9 cos 5x + 40sin 5x).

(iv) x* . log x

Solution:
Lety=x>.logx

dy d
Then, E-E<x log x)
d d
— a3 . 3
—de[Iong(logx) dx[x)

1
=x? x;+(lugx) x 3x?

=x*+3x’logx
= x*(1+ 3logx)
d’y 2
and a-;=£[ (1+3logx)]
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d d
=x3—(1+ 1 ) 2
x a (1+3logx)+(1+3logx)-—(x?)

(ﬂ+3x1)+[] +3logx) x 2x

=3x + 2x + 6xlog x
=5x+6xlogx=x(5+6logx).

(v) log(log x)
Solution:
Lety = lng{lug X)

Then -~ ¥ [log{logx]]

1

lng x dx (lug %)

RS N
“logx " x  xlogx
F

d y_i —
andﬁ—-dx(xlﬂgx]

_, d
=(—1)(xlogx) “E(xlogx}

-1

d d
=m- [xd—x(logx}+(logx)-5(r}]

1
=m.|:x x;+(log:r] x 1}
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~ 1+logx
(xlogx)*
{vi) x*
solution:
y =x*

logy=logx*=xlogx
Differentiating both sides w.r.t. x, we get

1dy
v —[xlog:c)

. Ty
.;E

d d
=x:- (log x) + (log x)- - (x)
=;+{lugxl (1)=1+log x
. dy
. ===y(1 +log x)=x"(1 +log x)

dx

d

(r‘} =x*(1+log x) ... (1)
. "'13" d[x’(l-l'-logx}]

d d
=f-3—x(1 +log x)+ (1 +log x}-E(x’)

=r'(ﬂ +%)+(1 +logx)-x*(1+logx) ... [By (1)]
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=271+ x*(1 +log x)*.

Questinn 2.

Flnd e Y of the following:

(i) x = a{ﬁ—sm B),y=a(1-cos0)
Solution:
x=a(f-sinB),y=a(1-cosB)
Differentiating x and y w.r.t. B, we get

% = a%(ﬂ — sinfl) =a(1-cosB) ....... (1)

dy d
d 25 =751 —c0s0)

=a[0—(—sin@)] =asinf

1d_y_{dyfdﬂ}_ asin@
“dy  (dx/d0) a(l—cos®)

o)) o
()

s 34
A0
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[By (1)]

Ii
I
%-a
I
L
X
B =
—

xa(l-msﬂ}

(i) x = 2at?, y = 4at

Solution:

X = 2at?, y = 4at

Differentiating x and y w.r.t. t, we get

dx d oo d
Ei‘drm"t )=2a a‘t&}

=2g x 2t = dat . ... (1)
db‘__
and = (4:!1‘} ‘lﬂ (l}

=dax1=4a
L dy_(dy/dn)_da 1

“dx (dx/dt) dat t

By _d(1) d @

dx?  dx
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i
|
[
—
=
I
[
x

- By )

(i) x=sin B,y =sinBatB=Z
Solution:

x=sin B,y =sin0

Differentiating x and y w.r.t. 6, we get,

de d

pr; dﬂ(smﬂ'} cos @ . (1)

= 3 2.0
and d& 7 (sm 6)* =3 (sin 6) {sm (1))

=3sin’*f-cosf
. dy (dy/df) 3sin*@cosf

“dx (dx/d0) cos0
=3sin?p
d:

Y _ad o0
and s 3 dx[smﬂ]
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a . ., do
_3E{smﬂj >r;E

=3 x 25m8~;ﬂ(sin i) =

_1
i
(%)
=65inﬂ-msﬁ'xmlﬂ .. [By (1]

=6sinf
g (g)ﬂ_; ~6sin>
=bx1=6.
Alternative Method :
x=sinf, y =sin’f
Soy=xt

cdy _d o L
..dx—dx{.r]-ﬂlx
. d’y

. F=3§x{x“}=3x2r=ﬁx

i . M
lfﬂ=i,&1enx=sm§_1
i), = (&)
. = 6(1) =6.
(dxz uo_; dx* atx=1

[iv}x=acosﬁ,y=bsinﬂatﬁ=g
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Solution:
x=acos0,y=bsinB
Differentiating x and y w.r.t. 6, we get
dx d
do — dé
=a(—sinf)= —asin# ... (1)

—(acosd) = a (cos&]

dy
mddﬂ dE{bmnBJ b—(smﬂ}

=hcosf

. dy _(dy/d6)  bcosd
“dx (dx/dB) —asinf

(2o

dy d b

b d df
= @ O x

. [By (1)]
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(S
(&),... =(-@)eecs
=2 x (/2
N
‘
Question 3.

(i) If x = at” and y = 2at, then show that TY— y +a=20

Solution:
x=at?,y=2at......... (1)
Differentiating x and y w.r.L. t, we get
= @) =a @)
=ax 2t =2at e (2)
and ¥ = £ Cat) =225 (1) |
dt  dt
=laxl=2
. ﬂ (dy/dt) 2:! 1

(dx / t) t

/ dt
w14t
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=7 Xou .- [By (2)]

i ... [By (1)]

d
xy%- |

2
s xyiTnga:ﬂ.

- 2
(i) IFy = ™42 " Z show that (1+ =z?) % + (22 — m)% 0
Solution:
y=emtan 'z (q)

Ay d iy
. E_dx{ﬁm )

=f'"““""%{mtﬂn“x]

1
1+x?

=E"m-l"xm o

) emy .. [By ()]

Differentiatine again w.r.t. x. we get
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d fdyy dy d dy
7. 2
ﬂ+x]d;r(dx)+dx —(1+x¥)= mdx

{1+x=};¥+‘*ym+m -

d’y dy dy
(1 +x2 v 2x- m
- ]dxz dx dx’

(1+x1) +(Zt m]dy

(iii) IF x = cos t, y = e™, show that (1 - mg) i:? - m% —m?y=0
Solution:

x=cost,y=e™

.. t=cos 'xand y-e"‘m_" e (1)

. dy d cos” Ty
\ EEE(EM )

_ﬂ“'*‘-%(mm&‘ Ix)

= MO0 T'E oy ¢ ml.
1-x*
. \;’1—12-:—‘{'- - my ... [By (1)]

dy\?
v 2 — y2y2
L x}(dx) miy

Differentiating again w.r.t. x, we get
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(a- x}d‘x(g) +(f,i); 21—y =m L ()

2 dyd'y dy\? = m? dy
(1= x}zdxdx’ (dx)m 2x) mey&x

Cancelling 2% throughout, we get

_=m3y

(l—x*}ﬂ:—xg

(1= x*} !y E-ng,r 0.

(iv) IFy = x + tan x, show thatcos’ & - = — 2y + 2z = 0
Solution:
y=x+tanx

cdy d
e li"‘:{Jl.'+tm:1::t:}

=1+sec’x
d‘!

and-Ez-——(1+sec’x}

d d
=E“}+E{Bﬁ:ﬂz
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d d
=E(1)+E(Bﬁ:-ﬂz

=0 +25ecx-%[3ecx)

=2secx-secxtanx

=2sec’xtanx
2

d*y
" cos’x- ——~——2y1-2x
= cos’x (2sec’rtanx) — 2 (x + tanx) + 2x
2
= cos? tanx —2x — 2t +2x
cDs rxmx I anx
_-2tanx~—2tanx.

2

m’x-g—xg-—ly+2r=ﬂ.

(v) IFy = e sin (bx), show that y, - 2ay; + (a2 + b2y = 0.
Solution:
y=e*™ _sin(bx) ......... (1)

cdy_d
. E—dxleﬂ sin (bx)]
o 4 . -
e E[sm{bx}]+sm{bx) dx(e )

e"‘+m{bx]-%(bx}+sin(&x]xe"-%{u}
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=e™-cos(bx) x b+ e™-sin(bx) x a
..y, =e™[bcos (bx) + asin(bx)] ... (2
Differentiating again w.r.t. x, we get

&=—[Eu{bm{bx}+ﬂﬁn(bx}}]
-e"’-a[bms (bx)+asin (bx)]+
[b cos (bx) + asin (bx)] - % (e")
. d d
=™ [b{ — sin (bx)} -E{bx}+ ams{bx)-a{bx)] +

[becos(bx)+asin(bx)] = e“-%{nx}

=¢**[ — bsin (bx) x b+ acos(bx) x b] +
[bcos (bx)+asin(bx)]e™ x a
=¢™ [ — b?sin (bx) + ab cos (bx) +ab cos (bx) + a’sin (bx)]
. Yy =e"[—bsin (bx) + 2ab cos (bx) + a*sin (bx)] ... (3)
—2ay, + @+ by
— ¢%[ — bsin (bx) + 2ab cos (bx) + a%sin (bx)] —
2a-e™ [bcos (bx) + asin (bx)] +
(a* +b?*)e™sin (bx) ... [By (1), (2) and (3)]
= ¢ [ — b?sin bx + 2ab cos (bx) + a*sin (bx) —
2ab cos (bx) — 2a’sin (bx) + a’sin (bx) + bsin (bx)]
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= %0

v 3"1-2"3'1 +{ﬂj +bz}y =0.

. _ i LI - dﬂ
(vi) IF sec™? (72%233) = m, show that —drf =0
Solution:

. 7x* — 5y°
Solution : —+
olution : sec (?x 5, )
7x% — 5y
L ETES Ty =secm=k ... (Say)

art-2-chapter-1 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

art-

€IndCareer

(vii) IF2y = /2 + 1 + /= — 1, show that 4(x* -

solution:

2-chapter-1 dlfferentlatlon

. (1)

.. By ()]

1)yz + 4xy4
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y=yz+1++/z—1.... (1)
Differentiating both sides w.r.t. x, we get

Coady d d —
'ZE:E{"”"'”"-T&(‘” 1)

1{1—-0]

- .. [By (1)]

BT 4}-(%)1 -y
Differentiating both sides w.r.t. x, we get
e -1}%(%—)1 (% ) a1 =242

yd:‘y dy dy
4(x? nzd s ( )4(1::] Ey

Camel]ingzd—xunbcthsidm,weget
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d*y dy
2_ _—=
4(x 1]—3! +41'[ y
Lo A(xr-1)—3 !'+4:¢l —y=0

A =1y, +4xy, —y=0

(viii) IFy = log (a: + vz + a?)m.showthat ( 2t+a } j ‘;’r + m% =0

Solution:
y=log (m—l—ﬂmz+a2)m=mlug(m+\f$2—|—a2)
cdy_ o d  prap
mdr[lug[x+.,r"x +a%)]
1
_—_mxx+ = E(x+~f'x3+u"‘)
m 1 5 1:I
= +
X+ /x* +a? [ 2, /x* +a* i’-’{x i

m

1
- 14
x+Jx’+n’x[ 2./% +a’
m ‘sz+nz+x

Tit et Jota

x{2x+ﬂ}:|

Ldy__m
A i

x +n‘—==m
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s (x? +n‘](j—i )1 =m?

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

@) £ (H) (&) Lo +r—g o)

o 4t x2 . ;(:i}r(jxl)z x (2x+0)=0

1y @y d%y dy) _
Lo +u}2dxdx,+lt(dx 0

Cancelling Zg throughout, we get

2,
[x’+u’}:—x% +xg =0.

d_?

(ix) IF y = sin(m cos 'x), then show that (1 - :1:2)
Solution:

i —:1:——|—m y=10

y = sin(m cos x)

sin'y = m cos'x

Differentiating both sides w.r.t. x, we get
1 dy -1
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- xﬂ(""’)2 m(1—y?)

2

(- xz)(g) = m? — m?y?

Differentiating both sides w.r.t. x, we get
d (dy\*  (dy\' d 2 2.4 2
—x3)-—[=2 YV =) =0—m?* —
(1 x]!([)+(!)d(1 x*)=0—m (v?)

. dy d*y dy ? dy
. {I—IIJEEF—?J(E) = 2mzyE

Cancelling 2:—5 throughout, we get

1
u—x’)'i—”—x:—i- — my

(l—x’] zy xE+my 0.

(x) IFy = log(log 2x), show that xy; + y1(1 + xy,) = 0.
Solution:
y = log(log 2x)

dy

S —[Iug (log 2x)]
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. (log2x)—==- ... (1)

dx dx dx

.‘F dy 1 .doy_1

(log2) Gi + G 2 a2 = ~ 2
dy dy 1 1
{loglx}E+E EKE——F
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" Iy, +y1(1 +xy1}='ﬂ

z

. d
(xi) IF x% + 6xy + y? = 10, show that d;." L

(3z +;1,|I]I:I

Solution:
X2+ 6xy+y2=10...... (1)
Differentiating both sides w.r.t. x, we get

2y dy -d{x Zydy—
+ﬁ[1dx+ydfx }]+ Fri
B d}"_ d—y=

L 2x:+151rI +63,':-¢1+2],fdJlr 0

. (&I+Zy}j—i= —2x — 6y

cdy  —2x+3y)_ (x+3y

“dxT 2Bx+y) (3x+y) e
Cdly o d (x+3y

i w(w )
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(B + )+ 3y)— (x4 39) - B +)
(B3x +y)*

-{3x+y)(1 +3%)—(x+3y}(3+j—i)]

(3x + y)?

=m[—(3x +y){1 —3{3xx13;]}+

{x+3y)(3—%)] ... [By @]

1 [_ M)
_(3x+yj"‘[ (31+y)( 3x+y *
9x+3y—x—3y):|

(:c+3y)( 3x+y

1 [8 (x+3y]{8x}]
CBr+y) 3x+y

1 [By(&r+y]+{x+3_|,-}8x]
S (Bx+y) 3x+y

_ 24xy +8y” + 8¢ + 24ay
- Bx+y)

 Bx? 4 48xy +8y*  B(x* +6xy +y?)
T G4y} (Bx+y)’
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8(10)
= .. [By (1
Br+yP [By ()]
Cdy_ 80
S (Bx+y)
2 2 2
(xii)Ifx=asint-bcost,y=acost+bsint, Shuwthat—y == -:y
y

solution:
Xx=asint—bcost,y=acost+bsint
Differentiatingxandywrt t, we get

dx
—-g— b (cost
p Tt {smll [ms)

=gcosf—b({—sint)=acost+ bsint
dy d d .

andm—aa(mst)—bﬁ(smt]

=g —sinf)+becost= —asint +bcost

. d'_y_{dyfdl}_ —asint+bcost
“dx (dx/df)  acost+bsint

N asint — beost
~ \acost+bsint

== —— e (1)
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a, oy
Ay d) M]
Todxe? dx\ y y?

.. [By (1)]

I
|
1
e
x
i
|
=
—
|
=
—
I

Question 4.

Find the nth derivative of the Following:

(i) (ax + b)™

Solution:

Lety=(ax+b)™

A (ax + by

dx
L d

=m(ax +by" '+ —(ax +b)

dx

dy
The-na

=mlax+b)f" ' x(ax1+0)
=am lax + by !

j:‘,’ 4 | amax+by1]
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a, oy
Ay d) M]
Todxe? dx\ y y?

.. [By (1)]

I
|
1
e
x
i
|
=
—
|
=
—
I

Question 4.

Find the nth derivative of the Following:

(i) (ax + b)™

Solution:

Lety=(ax+b)™

A (ax + by

dx
L d

=m(ax +by" '+ —(ax +b)

dx

dy
The-na

=mlax+b)f" ' x(ax1+0)
=am lax + by !

j:‘,’ 4 | amax+by1]
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=amm -1}{ax+b]""2+£{u1+h]
=am(m --1}II|:1.1:+£1]_""_2 x(@x1+0)
=a*m(m — 1) (ax + by" 2

k.
g=£[nzm{m-mﬂx+brw-=]

=a*m(m —-1]% (ax + by" 2

=a*m(m—1)(m —2)(ax + b}"_s%(axf b)

=a*m(m—1)(m—2)(ax +b)" " * x (a x 1 +0)
=a*m(m —1)(m —2) (ax + by" 3
In general, the n'" order derivative is given by

dﬂy=a"m[m Nm=2) ...(m—n+1ax+by" "

dﬂ‘
Case (i) : If m = 0, m > n, then

d"'y am(m—1)m—=2)...(m—n+1)m—n).. 321
ax" (m—nYm—-—n-1)...32:1

(ax4+by"-"
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. dy _a-miax+b)" "
St (m—n)!
Case (i) :If m >0 and m <n, then its m™ order
derivative is a constant and every derivatives after m'

Jifm=0,m>n.

order are zero.

. g=ﬂ,ifm>ﬂ,m{n.

Case (iii) : If m > 0, m = n, then
dy .. B B o
E-u n(n—1)n—=2)...(n —n+ 1ax +b)"
=a"n(n—1n-2)...1-(ax+b)°

da"
", dT{:a"on!,ifm:xﬂ,m=n.

(i)
solution:
Lety=1
dy d /1y 1
Th‘-‘"a‘a(;)"?
(=11t
=
dy d 1 d, _
(—1)*1-2

=(=1-2x =
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_(—1)22!
e

ood[(=1)21
R T

=(-1)*-21-(=3)x"*
( 1) x3-21- { 1)*.3!
x* x*
In general, the n'* order derivative is given by

dy  (—1)n!

i

(iiii) @2+P
solution:
Lety= e.,El:-:+l:|

dy _d aipy_ s 9
Tl'lendxwit{!“ ) =™ dx(ax+h)
=&ty (ax140)=ae™*"

2

L=
=

L8]

d by, 2
E(ﬂ!—"" )=a d.r(eﬂﬂ)

=

X
=ae‘““"£(ax+b}
dx
=ﬁ£“+h>({a x-l_l_m:a:_eni-h

! , d

d:c

=
]

d
-l

I

:eu +b] _ i.‘“‘b}

=
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=a2e"“”-%{ax+b}

=a2e® P x(ax1+0)=a-&+F
In general, the n™ order derivative is given by

(iv) aF**1
Solution:
Lety = aP**d

(v) loglax + b)
Solution:
Lety = log(ax + b)

Then % = i[lﬂg(r:m-‘ + b)]

S T

ax+b dx
1 a
= x+bK[ﬂXI+g}—?
d’y d( a d -
RS

=¢(—1Hﬂx+b}'2-%(ﬂx+ b)
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(=1

{u+b}zxﬂnx1+ﬂl

_(=1)a?

" (ax + b)?
d*y d[(-1)a? o d -
F=E[W]={—D n‘-E(ax+b} :

=(—1}‘ﬁ2-(—2}{ax+b}"‘-%[ax +h)
C(—1P-1-2-22
 (ax+b)

(=120
- (ax+b)?

In general, the n™ order derivative is given by

ﬂ_{—l}"_l-(n—l}!a”
dx" (ax + b)" ’

®{@x1+0)

{vi) cos x
Solution:
Lety =cosx

Thendy-—{cosx]— —sinx

=es(3+)
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d‘y‘ d .
dxz—a(—smxh—msx

=cos(n +er]|=1:|::gns:(%Ir + x)

d*y d
T { cosx)= —E(mxl
= —(—sinx)=sinx
3n
=CUB(E+I)

In general, the n'" order derivative is given by

4y
dx" COS( 2 +I)

(vii) sin(ax + b)
Solution:
Lety =sin(ax + b)

dy_d
=ms{ax+b]-£{ax+b}
dx
=cosfax+b) x(ax1+0)

—ﬂsm[ {ru'+ﬁ}]
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a? d

E’f =—-lacos(ax +b)]
— a2 [cos(ax +b)]
_ﬂdxm +
=a[ —sin(ax + )L (ax + b)
=g| —sinlax + Eax+
=a[—sin(ax +b)] x (@ x 1 +0)
=a%-sin[x + (ax + b)]
=a’-sin[2—;+(ax+b}]

d*y

= —[—n sin (ax + b)]

d
= —g?—[si
a Jt‘_[51n|:|r::1t+£:'}i]

= —a*-cos(ax +b)-di(mr+b]
x
= —a*-cosfax+b)x(ax1+0)
=n"’-sin[3—;+(ax+b}]
In general, the n™ order derivative is given by

g=aﬂ-sin[”2—“+(ax+b}].
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(viii) cos(3 - 2x)

Solution:
Lety = cos (3 - 2%)
dy d
Then = dx —[cos(3 —2x)]

= cos(3 —2zx). E(S —2x)

=cos(3 -2 x@@x1+0)
m

= acos [E + (3 —23]]

d*y d
E = E[ﬂ cos(3 —2z)]

d
= aa[cns(?p —2z)|
d
= a[— cos(3 —2z)]. —(3 2x)
dx
=a[-cos(3 —-2X)]x(ax1+0)
= al. cos[m + (3 - 2]
— a’. cos [% +(3 —2;1:)]

Py d.
E = E —i CDS[R.T-FI!?}]
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= —aﬂi[cos(f& ~2z)|
5 d

= —a“.cos(3 2z). — (3 2=x)
dx

=—a’ cos(3 —2x) x(ax1+0)
3
= ag.ms[?ﬂ +(3 —2.1:)]

In general, the n™ order derivative is given by

= (-2)" cﬂs[% +(3 - 2::]].

(ix) log(2x + 3)
Solution:

Lety = log (2x + 3)

d
Then d_‘yf —[log[Za: + 3)]
1

2m+3cij+m

“(ax1+0
2z 13 < (ax1+0)

[}

T x+3
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dﬂy B i a

de2 dx\ 2z +3
d

=a—(2z+3)""
dx

= a(—1)(2z + 3)"> %(21: + 3)

__(Fa x (ax 1+ 0)
(224 3)?

(-1)a
(22 + 3)°
@y _af ('
de®  dx (2z + 3)°

= (-1)'a’. %[2: +3)77
= (—1)'a% (—2)(2z + 3) " i(ﬂ::c +3)

C(-1)%1.2.0

C (2z+3)°

(—1)-2.2'a*
(2z + 3)*

% (@ x 14+ 0)

DS 1Ca
art-2- cha ter 1-differentiation/
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In general, the n™ order derivative is given by

dy  (-1)" . (n—1)2"
dz® (2z + 3)" '

1
) 375
Solution:

Lety= o

dy d
TI'I.EI'I 515(31—5]

_ —1(3x=—5]"'%{3:c-5}

- 15)2 % (3x1—0)

_(=1)3
T (Bx-5)

d’y_d[(—ﬂl ]
dx?  dx| (3x—5)
d .
=(=1)"3_-(3x-5)"
., d
=(=1)'3:(~2)Bx—57* - (Bx—5)

—1)2.3.
=%5~13~—21(3x1—(}]
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C(—1)2-21-32
(3x - 5)*

dy d[(—1)*-21-3?
dx® dx[ (3x —-5)° ]

={—1}1*2!-3’+%[31—5}“"

=(- 1}1-2!-32-{-3}(3:—5)'*%{3::-5

C(—1Px3:2!x3?
(3x —5)*
(=1)-31-3°
T (Bx-5F

In general, the n" order derivative is given by

d”'y (-1)"n!-3"
(Bx-5r+T "

% (3 x_l —-0)

(xi) y = e® . cos (bx + c)
solution:
y=e" cos(bx+c)

: "F-—[en -cos (bx + ¢)]

d
=£"-E[ms(bx+c]] +cns(bx+c]_-ﬁl:e"]
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— [ —sin (bx +c)l+§(bx +e)+

cos (bx +c]-eﬂ-%{u]

= —egin(bx+c) x(bx140)+
e™cos(bx+c)xax1l
= ¢™ [acos(bx + ¢) — bsin (bx + ¢)]

=f“--./a’+b’[\/;:iﬁms{bx+c]—

b
NETs

b
a cosa and

Let ——= -

Then ta=u‘m::E a=tan"(g)
a a

siﬁ(bﬂc}]

=s5inx

g-f‘+,m3+b’[mﬁa-mﬁ{bx+c]—
: sm&-sixl{k:'+ c)]
1
=™ (a®> +b*)?-cos(bx+c+a)
d.‘!‘_f_ (g z%.
E—h[f (a* + b*)? - cos (bx + ¢ + )]

=(a? +b‘ [f“ cos (bx + ¢ + )]
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={ﬂ’+b*)%{f“‘+%{ms{&x+c+ a)} +
cos(bx +c+ u}-%(c")]
= (a? +b’)%[z'”-{—sin [bx+c+u}}+%(bx+c+m]+
cos{bor+c+a]+e"‘-£[nx)]

1
=(@*+ 0P| —e“sin(bx+c+a) x (bx1+040)+
cos(bx +c+a)-e™ xax1]

1
=& (g + b?)? [acos(bx + ¢ + o) — bsin (bx + ¢ + a)]
1
= (@ +b2)P- Ja?+b? [.\/—+—bzm (bx+c+a)—
a“+

b

a4+ b

2
=% (a? +b?)? [cosa-cos(bx +c+a) —

sin(bx + |:+a:l:|

sina-sin(bx 4+ ¢ + )]
2
=% (g2 +b*)? cos(bx +c+a+a)

2
=¢™-(a® + b*)? -cos(bx + ¢ + 2a)
Similarly,
d

3
dy e (a? +b‘)3 cos {bx + ¢ + 3a)
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In general, the n'" order derivative is given by
%:tn'(ﬂ’+ﬁ’}%'mﬂu+c+nﬂ.},

wherea:tan“(g)

. :x—ly“—a"‘ {a2+b’)5 [bx+c+ﬂtan"(§)]

(xii) y = e®*. cos (6x + 7)
Solution:

y = o8 cos (6x + 7)

d d
g d—i = a[e’”. cos(6z + 7))

= e, E[cm(ﬁx + 7)] + cos(6zx + 7). E(E )
. d d
= e, [—sin(6x + 7)]. d—(ﬁx + 7) + cos(6x + 7). ™. d—(aa:)
X X
=—ePsin(bx+7)x(bx1+0)+e*cos(bx + ) xax1l
= ™ [a cos (6x + 7) - b sin (6x + 7)]

a b
=e*. va?+4 b2| ———cos(bz + 7) — ———sin(6z + 7
Va4 b? ( ) Va4 b ( )
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a b

let ——— = d ——— = si

e a2+b2 COosST an a‘2+b2 s T
b

Then tan eo = —
a

m:tan_l E
a

dy

i e™*. v a® + b?[cos 0. cos(bz + ¢) — sin oo.sin(bz + ¢))

= e™. (a® + bﬂ)%. cos(6x + 7+ x)
d
% - [e"“'. (a®+ b"’)%‘. cos(6x + 7+ oo}]

= (a’ + bz) i{ (€. cos(6x + T + 00)]

= (a® + bz)% |: —x{cos(ﬁ:c + 7+ o)} + cos(6z + 7 + ). %(e‘“]]

= (a* + v*) [ o {—sin(6x + 7 + 00)}. i(ﬁz + 7+ 00) + cos(6z + 7 + 00). ™. i(nz]}

= (a +Er2]*[—e sin(6x + 7+ 0c) x (bx 1+ 0+ 0) + cos(6x + 7+ ). " x a x 1]

= e, (a® + bz)*[nous[ﬁz + 7+ o00) — bsin(6z + 7 + o0))
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= e*. (a2 + bi}’}. M[

a b )
ﬁcm[ﬁm + 7+ DO] — ﬁﬁln[ﬁ$ + 7+ GO]

2
= ™. (a® + b%) *[cos 00. cos(6z + 7 + 00) — sin 00. sin(6zx + 7 + o0)
= e, (a® + b*}’}. cos(6z + 7+ 0o + )

= e*. (a®+ b’)";. cos(6z + 7 + 200)

Similarly.

By 2 nd

— = e*. (a® + b°) . cos(6x + 7 + 300)

dz®

In general, the n'™ order derivative is given by

d" £

y Y —e= (a® + b%) . cos(6z + T + noo),
T

Where o = tan_l(i)
(L

d" 3
dzg — &% (10)". cos lﬁ:r: +T7+ntan! (I)]
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 2)

e Chapter 1- Differentiation

e Chapter 2- Applications of Derivatives

e Chapter 3- Indefinite Integration

e Chapter 4- Definite Integration

e Chapter 5- Application of Definite Integration

e Chapter 6- Differential Equations
e Chapter 7- Probability Distributions
e Chapter 8- Binomial Distribution
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.

@II 1 Wwdll GGh


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://ebalbharati.in/main/publicHome.aspx
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-1-differentiation/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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