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Higher Order Derivatives Ex 12.1 Q1(i)

We have £ [x) = ¥3 ¢ tanx

= f'[x]=3x2+59czx
= F''{x) = Bx +25ecK x5ECK tanx
= f"[x]=6x +2 sec”® & tan .

Higher Order Derivatives Ex 12.1 Q1(ii)



Let y =sin(log x)

Ther,

% =%[sin (Iﬂgx)] =m{lugx}-%(|ggx}=w
Ldy :i[cﬂs{lagx}}
d®  dx v

x-%[cus{lﬂgxﬂ—ms[lch}- %{x}

x!

) x-[—sin[lﬂgx]- ;ﬂ {lngx}}—cns{logx}.l

=

X

~xsin (I-:}gx).l - cos (log x)
_ x

&

X

) ~[ sin(log x) + cos(logx) |

Higher Order Derivatives Ex 12.1 QI(iii)
Let y=log(sinx)
Differentiating with repect to x, we get,

dy _ cosx
dx sinx
Again differentiating with respect to x, we get,
dzy _ —SiNX X 5iNX —COSX X COSX
dx® sinx
dzy —sin’x —cos®x
A 2
ax sin“x
N dzy _ —(sin®x +cos®x]
dx® 5in°x
2 _
-
ax sin°x
2
L9y _ 2
5 = —cosecTx
dx

Higher Order Derivatives Ex 12.1 Ql(iv)



Lety=g"sinix
Then,

& i[e sin 5x) = sin 5x- ;; (e)+e" i (sin 5x)

. d .
=sin5x-e" +e"cos5x—(5x) =e"sinSx+e" cos x5

=e"(sinSx 4 Scos 5x)
TR

= (sin5x+5cos5x)- ;i (e”}+ e’ --;i(sinﬁx +5cos5x)

=(sin5x+5cosSx)e" +e' [ws Sx-%(ix} +5(-sin5x)- % (51}}
=¢"(sinSx+5cos5x)+ ¢ (5 cos 5x - 25sin 5x)

=¢" (10cos5x —24sin 5x) = 2" (5cos 5x —12sin 5x)

Higher Order Derivatives Ex 12.1 Q1(v)

Let v=¢" cos3x
Then,

dy iw{fa:,msgx} mmsh-iw(eﬁ*')+e"”‘-w§;(ms3x]

dx
fixr d fix d d
o= O R — - {3
cos3x-¢ dx{ﬁx}-re (—sin3x) dx{ x)

= 6e" cos3x —3e™ sin3x 1)
L'y d g g, . d [ d o
“MLEEM:E;{EE& cos 3x — 3¢ sin E-x):ﬁ-m&xm{aﬁ CDS3I)—3'§;(€6 smh)
) . Cd o ed
=6-[ 66" cos3x— 3¢ sznjx]—}[smh-a(fﬁ J+e® -E(smiﬁx)]

=36e™ cosdx —18e™ sin3x —3[Siﬁ dx-e™ 64" -msE—x-B:l
=36e™ cos3x — 18" sin3x — 18" sin 3x — 9™ cos3x

=27e™ cos3x —36e™ sin3x

=gg"* {3(‘.{}5 3x —4Sin3x)

Higher Order Derivatives Ex 12.1 Q1(vi)

[ Using (1) ]



Letv=x"logx
Ther,

X d
%:%[r’ i{)gx}: I{)gx-é{xj}+ x° ~£{Ingx)

I
=logx-3x’ +x - —=logx-3x" +x°
X

=x" (1+3log x)

d'y

LT

=(1 +3|ng.r)~%(x2 ) +x° %(I +3log x)
3

X

=(1+3logx)-2x+x"

=2x+6xlogx+3x

=5x+6xlogx
=x(5+6logx)
Higher Order Derivatives Ex 12.1 Ql(vii)
Let v =tan"' x
Then,
Q=i(tan]x]= ]2
dvdx l+x
d'y _d ! d 2yt 1 1
- E(Iﬂl]?(prx) () (1) L 1)
-1 Dy = —2x :
(147 (1+x7)

Higher Order Derivatives Ex 12.1 Ql(viii)

Letys=x-cosx
Ther,

i ! { . .
% = :E{x-cﬂsx] = cusx-i{x}a—x;—r[ms.x} =cosx-1+x{-sinx)=cosx—xsinx

irz_y = ‘;—i[cus x-xsinx]= %{cm_r}m;—i{xsin_r]

. . i d ..
- —smx—[smra{x}t{-a{smx}]
=—sinx—(sinx+.xcosx)

=—(xcosx+2sinx)

Higher Order Derivatives Ex 12.1 Q1(ix)



Lety = log(log x)

Then,
.:|"1 d 1 |
- log(logx) | = -~—(logx)= ={xlogx
dx  d |- } log x {h{ )= xlogx { )
dv dr ! 2 d
— = xlog x }: - {xlogx) - xlog x
= (iogx) = (-1)-(vlog )" (xlogx)
-1
e |:|EIL X -i{m}+ r-—j[lus_z]}
(xlogx) dx dx
- —{1+logx
=—]~.,|:]Og.1.‘-|+ rl} ={—{“'.}
(xlogx) x (xlogx)
Higher Order Derivatives Ex 12.1 Q2
W =g cos X
differentiating both sides w.r.tx
d:"" =X : -x
= — =€ [-sinx)+ [COSX}(—E }
d:”‘ =X [ —-x -x [
= a=—E~ sinx —e™ cos x = -7 [sinx + cos x|
again differentiating both sides w.r.t x
2
= 37}; = % [cos x—sinx)+e ™ [sinx+cos x)
2
= d_}f =227 5inx
dx?
Higher Order Derivatives Ex 12.1 Q3
Vo= X +tany

differentiating both sides w.r.tx

% =1+3e0 %

differentiating w.r.tx

2
= ‘ji 0+ 2sec? xtanx
o r's
g%y 2sinx

ax?  costx
2 '5"2}’
= costx —L = 2tanx + 2x - 2%
e ®

2 "—7"2}’
= cosx 1 = 2[:X+t&.f‘.'X]—2X
@(2

2
=  cos? xd—*’ 2y - 2x
o)da

2
= oS xd_*’ 2y +2% =0
eV

Higher Order Derivatives Ex 12.1 Q4



v = xlogx
differentiating w.r.tx

ay oz x3
= E—S}{ ."DQX+X
=3 %=3X2J'DQX+X2
differentiating w.r.t. x

a4y 3xc?
= E=[I‘IGQX}{3X2X}+T+2¥

%y
= L =Exlogx + 5

dx* Gg
differentiating w.r.tx

. Bx

Ty
= Z L =glogx+11

Ix -
differentiating w.r.tx

4
= rj—:'f=E+D

axt x

El
-, d¥_%

dx® X

Higher Order Derivatives Ex 12.1 Q5
y = log (sinx)
differentiating w.r.t. x

dy _ dfiog [sinx)) . d {sin x)

= - chain rule
T d [sin x) e [ )
o)
= _y= _1 W CO5 N = cob N
dx sinx
differentiating w.r.t. x
z
= d—g = - cosecty
o
differentiating w.r.t x
G'Sy
= —3=[—2mgem]x[—mtxmgem]
i
- d*y  2cosec®cosx
x> SR
3
= d—}; = 2oosecy oosx
ot

Higher Order Derivatives Ex 12.1 Q6

V=2ziny +30085K
differentiating w.r.t. »

a : .
d—’v = 2cosx + 3[-sinx) = 2cos x - 3sinx
It

differentiating w.r.t. »
d’y
dx?

G‘zy
= —=+y=10
i ? 3

= =2f-sinx)-3oosx = -[2sinx +3cosx)=-y

Higher Order Derivatives Ex 12.1 Q7



_fogx
X
differentiating w.r.t, x

b 3)-tea )i

= — =
dx X
dy  1-logux
= dx  wZ

differentiating w.r.t. x

a2y xZ (— %J - [1-log x) [2x)

= =
G"Xz Xq'

- G"z}f=—X—2X+2X."CIQX=X[2."GQX—3}
Q‘XZ Xq' X4
d?y  Zlogx -3

= y-zax
ol X

Higher Order Derivatives Ex 12.1 Q8



X = 3gsecd v =btang
differentiating both w.r.t.&

=gsecHiznd ... {1]

Dividing (2) by (1)

G‘_y= hsec?a {3]
dy  gsecHiang

Differentiating (3] w.r.t.g

Jy _
“ [a] p| tang (secotang) - seco {secz 5')
N = tan” 8
d -
d[é] A secS{tanzs') - sec?
= ag B E ta.r'.-2 8 v {4}

Dividing (4] by [1]

dzy ) baece[tar:ze-aecz 5')

i - FxasecOtand «tan’ o

Multiplying & dividing RHS by b*

. a%y _ -b*

ax®  Fxb tane
-y _ -

e 2 azyS

Higher Order Derivatives Ex 12.1 Q9



It is given that, x = a(coss +sinz) and y = a(sint -t cost)
, dx

So—= ——cnsrﬂsmr
== Sai )

a[ sinz+sint- _[r)+f —(smt)}

=a[—s’1nf+sinf+£cnsr]=m cos !

dy _ d .
— = a-—{sint—tcost)
dt

dt
= a{cos; —{msr-%{f}ﬂ '%{WS")H

=a| cost—{cost —1sint} | = arsins

2
_ﬁ_ dt ) _ aisint

i = = =tan{
dx [EJ ar cost
dt
: H
Then, ﬂ=i[‘$] d —(tant) = sec’ £ — a
dr” dvldx dx dx
5 1 |:afx dt 1 }
=seCT — = OO = — =
af Cost ¢t dx  arcost
3
zsec I,ﬂ-::r::E
i

Higher Order Derivatives Ex 12.1 Q10
v =g cosx
differentiating w.r.t. x

dy

= =g fesnxl+efcosxy = [cosx —sinx
Y _o* (~sinx) ( )
differentiating w.r.t. x
2
= d—}; =e* [-cos x - sinx) +&" [cos x - sinx)
ol
= —§=—Eex sinx
ol
2
= d—y=Ee cos[x+£]
g’ 2

Higher Order Derivatives Ex 12.1 Q11



X = 0058
differentiating w.r.t. 8

dy .

= ﬁ=—asm9 {1]

= di:bcosﬂ {2]
da

Dividing (2) by (1)
dy -boos@
dax asing )

differentiating [3) w.r.t. 8

ay
d (g_xj _-b|siné(-sin8)-cosé(cos8)| b (5"'-'29 +¢5329) - (4)
ds  a sin & i sine Casinte

Dividing (4) by (1)

d?y -b b*
- y N y——hy
o a“sin"8 b
a2 -b*
= —};:ﬂ
dx ENT

Higher Order Derivatives Ex 12.1 Q12

X = a{l— CDSSE'); Y= asin® g

differentiating both w.r.t.g

= d_X=a{D—3m528[—sm.9]:]; d_y=a[33a'n25'xco35') ...... ()
aa aa
= a‘_y = 33 Sa'n-ﬂcoszﬂ; d_y = Zasin dcos 8
ol da
- d_y=d_yxd_5'=3&sm ECDSE:SWE:E“&HE
dx d8 dx 3asindcos®g cCos8
Differentiating w.r.t.8
d{g_lf”}
al z
= g SR
G sec (3)
Dividing (3] by (1)
ay sect @
= z - ; z
ax Iazinfoms g
Putting & = 7/
2 3 2
a2y Al 25 3z




Higher Order Derivatives Ex 12.1 Q13

x=al@+sing); y=afl+coss)
differentiating both w.r.t.8

ax

= ﬁ=a[1+m58]; (1)
= j—;=a[ﬂ—3a'n8] (2)

Dividing {2) by (1)

a‘y_dyxds'_ -3 sing
v d8 ax  afl+coss)

Differentiating w.r.t.g

el (1 +CDE~‘-5'}2

[1+|:r:~3.5']2

s a [z"—iJ ) _{[1 +cos 8)[cos 8) - [sin8) (0 - sin E]}= ) {.:ggg 0528 4 sint g}

dividing {3) by {1)

ay -l=a -3

dx® a[l +co55']2xa %

Hence proved!

Higher Order Derivatives Ex 12.1 Q14

_ cosg +1
[o:ns+ 1:]2

s -1
1l+coosd

|



x=alf—-sinf); y=all +cosB)
Diiferentiating the above functions with respect to 8, we get,

X _a(1-cos8) ..(1)

de

%=G[—Sil’lﬂ] (2)

Dividing equation (2) by (1), we have,
dy _ al-sin8) _  —sinf

dx  all—cosg) 1—cosg
Differentiating with respect to 8, we have,

dx ) _ (1 —cosf)(—cos8)+sing(sing)
de (1-cos8)?
_ —C056 +c05°8 +5in°6
(1-cos8)*
__l-cos@
(1-cosg)’
d| 5 1

48 1-cosg

Dividing equation (3) by (1), we have,

v 1 1
dx¢ l—cos8 all-cosd)
_ 1
a(1-cos8)?
_ 1
g \2
2sin? —
u[ sin EJ
_ 1
g 8
dasin [?]

Higher Order Derivatives Ex 12.1 Q15



x=afl-ws8); y=alf+sing)
Differentiating both w.r.t.8
ax

5 " 20+ sin ),

ay
5" 3[1+cos &)
Dividing (2] by (1)

d_y=d_yxd_5=&[l+m59}
dx d8  adx Fsing

Differentiating w.r.t.@

ay
d [E] sing {III - =in -9] - [1 + CDSE]CDS g S8 s 8- mast g
— = = —
@& sin® g sin‘e
[1+cos &)
sin® g

dividing [3) by (1)

g2 l+cos s
= };=_ -{2 }
o S 8xasng

I r
Putting &= ,/2

G‘zy
e

=]

Hence proved!
Higher Order Derivatives Ex 12.1 Q17



¥ =C088; v =sin°8
Differentiating both wr.t.@

k4 .

= - . 1

a5 shd, [ ]
ay 2 o
el Isnc8oos g { :l

Dividing (2) by (1)

dy _dy dg _ _3sin®ecose

i =-3sinfcos g
ax  de a‘x sing

Differentiating w.r.t.&

(&)

dg

= —3{3.".*‘.' g(-sing)+cosg [CDSE]} =-3 {m52 8 - sin® 5'} ......... (2}

Dividing (3) by (1)

dzy +32 (cos:z 8- sze) sin g
:} =
ix sing sin® &
5 d* . .
= SJH39—£= ES‘JHES[CDSES—SJHES]
ax

7 2 2
= }"d—y {a‘_y] = BSJ'HZS[WSZS—SJ'HEE}+{diJ
Qx

dx®  \aw
2
s a . . .
= _y+ 9y = 3sin“gcos e -asinte+9sin?8cost e
i & ax

adding and subtracting 3sin” 8cos® 8 an RHS

2
= y_d LA dy =12sin“8cos?e -3sint 8+ 3sin9cos?e - 3sin‘ st e
aZ ldv
z
= W 4y + a‘y = 1Esin8cos® 8- 3sin @ [smz & +cos® .5'}
dw? Ly

= 15sin8cos 8- Asin’ @

2
= ¥ d_y {_y] = 35”729[5 cos? 8 - 1]
dx?  \dx

Hence proved!

Higher Order Derivatives Ex 12.1 Q18



v = sin[sin x)

differentiating w.r.t. x

]

dy _ d [sin (sinx)) . d {sin x)

= cos {Smx] W OOS ¥

ax o [sinx) e
differentiating w.r.t. x

2

g—}; = {cr::s {Smx:]] [:— Smxj + [CDSX} {— sin {Sm)r]} [:CDSX}
Ee
2

d_}; = - sinx cos [sin x) x5y cos? x
I CO5 X
2

d—}; = tanxi—ymszx
I

@+tanx_y+ym32x’ =0

s

Hence proved!

Higher Order Derivatives Ex 12.1 Q19



¥ =3snt; w=sinpt
differentiating both w.r.t, ¢

dividing (2) by (1)
ay _ o s ot
ax cos #

=

differentiating w.r.t. x»

H [3§ J s {P cos t[- sinpt) - [cos pt) [- sin r]}

T gr cos® ¢

cos® ¢

= dividing {3) by (1)

sy g%y =ap {gm toos pt - poos tza’npt}_ {tan toost —pgmpt}
ax® cos” ¢ cos® t

sin?t+cosit=1

1-sin®t=cos ¢
z

I

=% 1-x%=cost

2 k
~ ol j;' _ P{tan toos at zpsmpt}
e 1-x

2 -
LD dY sintcospt a2 . _G'y_ o
= {1 X )a‘xz_p pr—— b Smpt-a falyty

= { ) - d—+py-lil

Hence proved!

Higher Order Derivatives Ex 12.1 Q20



-1

e LI
differentiating w.r.t. x

= Ol i 1
(o) 1+x7

differentiating w.r.t. x

_ 220 ) [1+x2:]{eﬁ'”_lx T e fox)
dx? {1+X2}2
. {1 +X2) dZy ) eten'lx 2 EXE'GH_IX
1+ xE2
2 G'y
= {1+X2)—— T [1 2x) = [1 2x)
= {1+X) +[2x—1]—=lil

Hence proved!

Higher Order Derivatives Ex 12.1 Q21



-1
y =B x

differentiating w.r.t. x»

— Y _gety, [ 1
ax 1+x7

differentiating w.r.t. »

_ oy {1+X2){eﬁ'”_1x}xl+xz gty [2x )

dx? Diye

{1+x )
G"E}f eta-n'lx 2 EXEF”_IX

1+x* =
= { = )dxz 1+x%

ot il PR T
> g g

a4y qy
2 _
= {1+X )FH:EX—I]E-D

Hence proved!

Higher Order Derivatives Ex 12.1 Q22



It is given that, y = 3cos(log x)+4sin(log x)
Ther,

d - d~.
¥, :}E;wcos(logr)]+4*E{5‘“(1°Er)]

= Sr[— sin{log x}r%{ing r)]+4 -[cuﬁ{lug I}~%{iﬂg r)]

m3sin(Iugr}+ dcos(logx) 4cos(logx)-3sin(logx)
*, _],;g = =
X x ¥

d [4%5{Iﬂgx}—33in{lﬂgx}]

- Fa

Tk

) x{4cos(logx) ~3sin(log x)} ~ {4cos(log x) - 3sin (log x)}(x)

X

X

4{cos(log r)}r - E{Sin(lugr)}r} ~{4cos(logx)-3sin(logx)}.1

-—4 sin(log x) .(iugx)r —3cos(log x). (log r)' ]— 4eos(logx)+3sin (log x)

ry

¥

e

=

-

-

x ndsin{lag.r}.--!- m3¢m{lc}gx}.--!- éwdcm{iagr}up 3sin(logx)
x X

- 5

o

_ ~4sin (log x)~3cos(log x) - 4cos(log x)+ 3sin(log x)

X
~ —sin{logx)-7cos(log x)

X

SN EXY, F Y

{ —sin{log x)—7cos(! Y {4cos{log x)—3sin(log x)}
=r'[ sin(logx) : mﬁ[ogx}ﬁr( cos(log x) -3 sin (log x} '+ 3cos(log x) + 4sin (log x)
x x /

= —sin(log x) -7 cos(log x) + 4 cos{log x) - 3sin(log x)+ 3 cos(log x) + 4sin (log x)
=1

Hence, proved.

Higher Order Derivatives Ex 12.1 Q23



y = g°* [2¢ +b)

differentiating w.r.t. x

':",'r”_ 2x Zx
= a-e [a]+2[ax+b][e }
dy D
—_ = 2
= - e +2y
differentiating w.r.t. x
2
= a‘_y=25921+2d_y
g (ri's
g’y _dy 2 dy _d
D oy oae a4y —dp =220 42 g
T geEta I ATt ten T
d’y v
2 4 iap =0
= dw® G'X+ ¥

= ¥o= 4y +dy =10
Hence proved!

Higher Order Derivatives Ex 12.1 Q24

X = s.l'n[i."ogyJ
E
= sinTly = lﬁo
i Q¥

differentiating w.r.t. x

1 1 dy
= k')
1_w2  aydy
cy 3y
= A
ax 1- 5%

differentiating w.r.tuw

5 1|I1_X2d_}”+&
ay _ . -

= }”2= 2= 1—X2

= {l—xz)y2=ad1—x2§—i+ Skl

u'l—xz

= {l—xz)y2=xj—i+aﬂj1—xzx 37

1- x*
= {l—xz)yz—xyl—azy=lj

Hence proved!

Higher Order Derivatives Ex 12.1 Q25



log vy = tan™lx
differentiating w.r.t x

1 dy 1
= — 2 = =
voax 14w
21y
= [1+x )a—y

differentiating w.r.t.x

= {1+X2)ﬂ+zxd_y=a‘_y
dx? adx o

g’y dy
= {1+x2)ﬁ+[2,¥—1]a=0

Hence proved!

Higher Order Derivatives Ex 12.1 Q26
W= tan~lx

differentiating w.r.t. x
ay 1

= == =
dx 14w

= {1+x2)d—y= 1
e
differentiating w.r .t

dy . av
2 -
= [1+X )E-FEXE_D

Hence proved!

Higher Order Derivatives Ex 12.1 Q27



[l o]

differentiating w.r.t. x

= Eiog(x+-\|'1+x ) _ = 1+ﬂ
X+~4'1+x 21+ 57
EIDQ(X 14 x7 ) L ? 4w

2log (x +41 +X2)
= ¥1= =

X+u'rl+)~:’ af1+x xl'l+)«:’2

squaring both sides

= ) -—tseg

][ -

1+x

= {1+X )[yl = 4y

differentiating w.r.t. x
= {1 +x2)2y1y2+2x (10)° = 4y,
= {1 +X2)y2+xy1 =2

Hence proved!

Higher Order Derivatives Ex 12.1 Q28

The given relationship is y=(tan™" x }
Thern,

Lod )
po=2an y—|tan" x
¥ 1 ‘ri'c [ x]

= ¥, =2tan x.

I+ x°
= {r|+.TJ]_1=E =2tan "' x

Again differentiating with respect to x on both the sides. we obtain

1 l" I
(I'i'_'l['}_-k:: +2'T.1JI = EL .........

= {I +_1"I]1 v, + 2.‘!:'{' +_'r"]_1.=E =2

Hence, proved.

Higher Order Derivatives Ex 12.1 Q29



o= coty
differentiating w.r.t. x
oy

_ 2
= T oosectx
differentiating w.r.t. x
z
= %=—[2msem[—maemmtx]]=Ecogeczxcotx=—2
I
2
= d—y + 2y — G‘y
dx® ax
Hence proved!
Higher Order Derivatives Ex 12.1 Q30
y = log i
o2
differentiating w.r.t. x
dy 1 1 2
a = 7){9—2}(2}( = ;
-
differentiating w.r.t. x
a4y [—1] -2
= ozl 2=
dx® % x?
Higher Order Derivatives Ex 12.1 Q31
y = a8 +be™*
differentiating w.r.t x
d—i = 2ae™ +be™ [-1) = 2ae™ - be™”
differentiating w.r.t. x
= d* ZY _oge® (2] - be™ {-1) = 438 + be™
e
adding and subtracting b2~ on RHS
2
= &y = 4369 y 2he™ b = 2 {aez" +be"‘) +236% —be™*
e
g%y _dy
=2 oy =
= gx® oy Y

Higher Order Derivatives Ex 12.1 Q32

dy

¥
by



y =" [sinx +cosx)

differentiating w.r.t. x

= ay =a” [cosx— s.l'nx:] +[5."nx +0C0s X:]E'r
ol
dy . .
= oo rte [cos x - sin x)
differentiating w.r.t, x
z
= :T};=j—i+ex[—3mx—cozx]+[coax—3!nx]ex
ay . ®
- v +[cosx - sinx)e
&dding and subtracting v on RHS
d%  dy - x dy
= — = -4+ |mmEsk—-snXx]e +y -y =02_——-F
i { Je¥ +y -y —
d’y _dy
— -2 +2Zv =0
= i ar

Hence proved!

Higher Order Derivatives Ex 12.1 Q33

It is given that, y =cos ™' x

Then,
dv  d g ~1 -
rene s X = [ ;- 1
dy oy {Lm 11} J1-+ { ' }
dy dl :
2 = ~{1-
e’ {;T[ { ' } J
:'( 1) ' i
= ._"...2;'|,{|_...._i } {Er{'l_____l_ }
= E _‘ ;/.{ 21}
E,Hr'{l .1‘1}
u'r?} X

A1)

YP=C08 X=X =005



Putting x = cos v in equation (1), we obtain

d’y  ~cosy
' J[l ~¢os* y}j
- dlf __—cosy
de” J{sin2 }'}1
 —cosy
sin’ y
_ —a.?c:s v, . l2
siny  sin’ y
=D ir =-—coty *E’DSECJ_}'
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(gL I.'|:

It 15 given that, y=e

Taking logarithm on both the sides, we obtain
log y =acos™ xloge
log ¥y =acos™ x

Differentiating both sides with respect to x, we obtain

LR .
y dx Ji-x?
dy  -ay

By squaring both the sides, we obtain

32

de)  1-x
:}{I—I?}[%Jh =y

Again differentiating both sides with respect to x, we obtain

(&) aoareaegl(2) i

cir] v e
2 & ]
:}(%] {—2x}+(1 x')ng.ﬁza‘z}aﬂ
:-—x%+{l—x1}%=al.y [%#ﬂ}

::-{I—xl]%—x%—rfy =0

Hence, proved.
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It is given that, y = 500e™ + 600e "

Then,
d gy onn @ f o
%:5{}&,3(9? ]+6{]ﬂ,—x(e ™)

=500-¢" -i(?x] +600-¢ -i[—?x)
dx d

=3500e" —4200e 7"

dy d . d o,
523 =3500-{e™) 4200 (e ™)

= 3juu-e”,i(?x)—4zuu-e"“ -%{—?x}

dx
=Tx3500-¢" +Tx4200-¢7"
=49% 500" + 49600 7"
=49(500¢™ +600¢ ")
=49y

Hence, proved
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y=2cost-cos2t; y=2sint-sin2t
differentiating w.r.t. ¢
ay

. oy, Y
e 2(-sint)-2(-sin2t); o = 2cos t-2c0s 2t

dividing (2) by (1)
dy 2[cost-cos2t)

dx  2[sin2t- sint)
differentiating w.r.t. ¢

=

dy
a [drTJ (sin2t - sint) (- sint +2sin2t) - [cos t - cos 2t) (2 cos 2t - cos t)
= -

gt (sin2t - sin !’]2
dividing (3) by (1)
a?y ([sin2t-sint)(2sin2t-sint) - (cos t - cos 2t)(2cos 2t - cos ¥)
ax? z[smzt-smrf
Putting ¢ = 74

dy _(0-1(-1-(o-(-1))2(-1)-0) 142
dx® 2(0-1)° -2

—J

=

=£
2
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. (3)



x=4z%+5 y=622+?2+3
differentiating bath w.r.t.z

= Gl—X=Bz+III I'F"l—"'a=122+?
dz 3z
dw 12747 127 7

- —_— = = — + —
gz gz gz &z

differentiating w.r.t.z

G"[Z:y] 7 1
X —
= T=D+§[?] {3]
dividing [3) by (1)
2
- Ty -7 -7

dx? B8zZx8z ) ez
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vy =log (1 +cos x)

differentiating w.r.t.x

dy 1 . - sih X
—— = w-EAN = ——————
dx  l+cosx 1l+oosx
differentiating w.r.t.x
a2y (1+cosx)cosx - sinx (- sin x)
= = —
e ® [1+CD5X]2
. ay B COS X +COSE X + 5iR° 1+cosx -1
z - z =T z|7
ax [1+cosx) (1+cosx) 1+cosx
differentiating w.r.t.x
gy +1 . -sinx -1
= = =~ 2x+3mx == * = -
ax [1+co5x] 1+ cosx l+cosx
b
d*y  d% o
= _5;+_="2”_5’ -
dx?  dx® ax

Hence proved!
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y = sinfiog x
dy 1
= L =cosfloga)x =
e { g }xx
= Xd—y=co3[a'ogx]
dx
d%y  dy : 1
= XG.X—2+E=—5.IH[IDQX]><;
d% . dy
2
= X l:|.X2+ E= }"'
2
2 0¥ ¥
= E ?-'-XE-'_'V:

Hence proved!
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dy d%
v gl



Given y=3e°* 42
d
Then, Y e 46 s [sz + eSx)
s
dZ
dxz
Herce,

g?ﬂ —5? +hy = 6[292}: + 3 Sx)_ 20 [sz +93x)+6[3 e 4o ESx)

—12ef% 418 2 [zezx ¥ 3e3x)

-0
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z
= {mt‘l X}

differentiating w.r.t.x

= d—y=y1=2mt'1x _12
ol 1+ x
2oty
= —[cham rule]
1+x°
ol
= {1+X2)%=—Emt'lx

differentiating w.r.t.x

1
= [1+x2)y2+2xy1=+2[1:X2]

[multiplication rule on LHS)

= {1+x2)2y2+2X[1+x2:}y1=2

Hence proved!
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d -1 -1
We know that, —[cosec x]=—
ax |,:'<| 'II)'-’.'E_].

Lety= cosec” 1x

dy _ -1

ax 1| "Ixz—l
Since x> 1, |x|=x
Thus,

v __ =1

e

Differentiating the above function with respect to x, we have,

P SN e

xz[xz— 1]?

2x° -1

3
x2(x%-1)2

2 2
]dyz 2x 1 e

d? X1

Similarly, from (1), we have
dy _ —2x°+1
ax N "'xz—l
Thus, from (2) and (3), we have,
a’y 5 dy 2x% -1 —2x%+1
x(x? - 1)L +[2x2-1) = +( J
dx* ax  yx?-1 xy x? -1

Hence proved.

Thus, x[xz -1

[2x%—1] (3

=0
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. [
GCiven that, x =cost +logtan—, y=sint

2
Differentiating with respect to t, we have,
i ) 1 2 0
- = — + _ N
™ sint tanl 580 5 b 5
2
. 1 1 1
= —=s5intr + * ¥ —
o 5|r'|L r:c:rszi 2
2 2
L
Cos
, 1 1 1
= —s5int+ Y * —
sinL corl 2
2 2
Cos—
2
= =sint + : Tl :
ES'HTCOST
= —sint+ —
sint
_ l-sinzt
sint
_ cos’t
sint
=cost % cott
Now find the value of %:
dy
—— =cost
dt
dy dy dt 1
Thu = * = B ——
5 dx dt  dx cost cost x cott
dy _
= dx tant
2
Since ﬂ:'I:IZ:ISI, we have d’y = —sint
dit di?
2 —
4\ at =L 4 2



d [ dy \

r;‘zg,s _ar\ dx )
2 dx
dat

ax

d
——(tant)
it
Cost = cott
seczr
cost » cott

seczt

Cost

;
sint

COST

secTt .
= ¥ SINT

cos™t

= sec’t x sint

. dy
THUS,( 1': ] =sec”
du= J. =L

1
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x = a&sint and y=a{oos o+ log tar‘é}

aax

— = acost
ar
@ = —asint
ol
ay _ —asint + 3 1 veec2b 1
d tar‘|E 2
=
. 1
=-asint+ a
ESir‘IECOSE
2 2
= —asint + acosect
2
j_:; - —a300st - acosect cott

dx d%  dy d%x

&y FF e
e ? ax 3
(&)
acost(-acost - acosect cott) - [-asint + a cosect ) {-asint)

]

(acost)

_ —afcos®t-af oottt - & sinft + &7
& cos b

_—afcostt-atsinft- g cot’t+ a”
& cost

—az(r:oszt +gin? t] - & ottt 4 5

2 oost
L i

=
SsnTEoost
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¥=3a (oos E+ tsint}

d_x = —asint + atcost + asint
at

= atcost

dZx .

— = —atsint + acost

ar®

y=afsint - toos t)

d_y =acost—aoost +atsint
at

= afsint

d%y .

—— =atcost+ asint

4t

dy d%y  dy d®x
d® _dt a?  dt dgr®
dx ? ax ?
)
atcost {atcost + asint) - atsint {-at sint + acost)

(atcos t}3

FriPoostt+ St oostsint + S sin®t - St sintcost
{atcostf

2 1
3 cos®t abtcostt
a2yl 1 82
Ax | . T a1 718
2 axcostl
T Fxgte g
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x=a[oos o+ log tar‘é} and y=asint

X asint+a—t_xsec?iyl
dr G 272
2
, 1
= —asint+ a
, E
25N Cos—

—asint + acosect

a%x

7 =2 cost — acosect oot
o)

d—"'; = acost

Gy
=-asint
at?

ey dy o
d% _ dt dc? dt dt?

A ® [Q{JS
gt

(-asint + acosect){-asint) - [acost)[-acost - acosect cott)

{—asin F+a c-:nsec:t]3

5Nt + a°costt - 37 + S cottt

. ay
—asint + —
[ smt}

F4cot?E 4. 1 sint
= xsin®t=Zx——

#costt a2 ocostt
a¥| _1 M= 83
== == = N
ax®, = & cozt ® a

Higher Order Derivatives Ex 12.1 Q47



¥=4a [c052t+ Etsinzt)
% = —Zasinzt + ZasinZt + datcos2t = datcos 2t
y = alsin 2t - 2tcos2t)

% = Zacos 2L - Zacos 2t + datsinZt = datsin 2t

j_i = tanZt

%: %[tanzt)

%= Seczzt%[zt)
%= ESECZEtd—i(t)
%= 2sec?2tx %tiosEt
j—?z= 2_155ec32t
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x¥=ggnht-bcost;, v=agoost+bsint
Differentiating both w.r.t.2

- Z.'_Xt=am3t+bgl.'ﬂ¢; d_5;=—aga'nt+boﬂ5f

i _
gt

Dividing {2) by (1)

a‘y_dyxﬂz_x

dx @t dx ¥

Differentiating w.r.t.t

dy] dv o

al=r _ ¥

_ [G‘X -
o ks yz

Putting values from (1) and {2)

dt

_ d[i—i]z_{y2+x2}“w{3}

Dividing (3) by [1)

dzy . y2+x2 ) X2+}-’2
= G.z‘_ ] -7 3
BY ook ¥

Hence prowved!
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v = Asin3dx + 8cos3x
differentiating w.r.t. »

dy .
E=3aﬁ1co::?3x+3.5 (- =in 3x)

again differentiating w.r.t. »

= —= = 3A(-5in3x)x3 - 38 (005 3x) % 3
da
%y .

= — =-9[Asn3x +E8c05 3x] =-9
dx® { } 4

Mow addin ﬂ+ﬂ+3

= @+ﬂ+3y =—9y+4[3ﬂm33x—383;’n3x]+3y
g'xz i

=12{Acos3x - B sin3x) - 6 (A sin3x + Boos 3x)

z

= d—£+ﬂ+3y = (124 - 68)cos 3x - (128 + BA) sin3x
by dx

But given,
z
d—y+ﬂ+3y=lﬂm53x
dx®  dx

Thus, 124- 68 = 10 ..o 1)

and -f{128+64)=0......... (2)

solving [2)

128 +64A=0=6A=-128 = A =-28

Putting value of A in {l}

= 12(-28)-63 =10
= - 248 -68 =10
= - 308 = 10
= B=_—
3
- A=-2x2.2
3 3
2 -1

andA=—-; 8=—
3 3
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y = A2~ cos (ot +c)
differentiating w.r.t. ¢

= d_y_,q[ ‘h{ sm[pt+c]xp} {cr:ns pt+c]}{—re )]
= -Ane” 3m[pt+c}—+’<ﬂe s [pt +c)
G'y .
= e —Ape™t gin (ot +c)-ky
differentiating w.r.t. ¢

= zi; = —A,D{e‘-"ff {cos: [,Dt+c} x,.':l} + {S."n {'Dz__'_cn{e-&t x—R) _ kyl]

= -p%y + Apke™ sin (ot +c) - ky!
adding % subtracting ky! on RHS

2
= z—; = +Apke™ sin (ot +c) - p?y - 2ky! +&y!
2
j—; = Apke™ sin [pt +c) - p?y - 2ky! - kApe™ sin (pt +c) - &2y
a®y dy
k 2k —

= e ey

ay dy
= — 4+ 2k —+n

a2 Y-

Hence proved!
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Y= {a o:ns[lr:-gx:ul:nsm[lcnng}

y = ax" cos(log x) + bx"sin(logx)

3z = anx"'cos(logx) - ax"'sinflogx) + bnx™ sinflogx ) + bx™" cos{log )

3—;’;= x"!aos(logx)(na+b)+ x™ sin{logx)(bn - &)

% ddx (x"* cos(logx)(na+b)+ x"sinflogx](bn- a]jl

i [na+b]|[[n -1} x™? cos (logx) - x"* sin[logx]]+ (br- a)[[n - 1)x2sin(logx )+ x"? DC'S“DQK)]
% = [na+b)x™?[[n- 1)cos(logx) - sin{logx)]+ (bn- a)x*2[[n - 1)sin{logx) + cos(log x]]

xzdz\" (1 Enjldi {1+n2jy

= [na+b}>c |:[n— 1 ms[logx}—sin[lr:gx[|+[bn—a]x"[[n—l]sin[lr:-gx}+ cos[logx]]
+[1-2n)x" ! cos(logx)(na+b)+ (1-2n)x"'sin(logx)(bn- &)
+ a1+ n?)x" cos(logx) + b{1+ n?)x" sin(logx]

=0



Higher Order Derivatives Ex 12.1 Q52

Y = a[x+w|'>:2+ 1]“ +b[>c:—-.|'>c;2+ 1}_n,

d_F- ﬂa[x+ 2 + 1 I1_1|:1-|- x{x2+ 1)-5:|—nb[x—dx2+ 1]_n_1|:1— x{xz-r 1)‘é:|
dx

[ +4 + l [x— Wl
d'y' al
e x2+1[ [x+\.'x2 } {x-«sz-n-i] :|
dy g
xﬁ: ><:2+1.'¥r

1

dzl.?r ne d'!'.' "JXZ + 1— XZIEKE + 1)_}
dxZ " x2+1_x+v *+1
dzﬁ,:_ %2 1
dx? x4 1 (3 + 1)fx?+ 1

Y¥=ny

)
_nzx“( X +1)+x2~,ﬂ_nzx2(\#x5+1)+y+ i
B |[x2+ 1:|~.fx2+1 [x2+ ijl\l'[x2+1 ﬁer2+ 1





