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Ex 12.1

Higher Order Derivatives Ex 12.1 Q1(i)

we have f{x) = %% +tanx

= f'(x)=3x2+seczx

= F'(x)=6x +25eCcK xsecK tany

= f"(x}=6x +2s5ec? ¥ tanx,

Higher Order Derivatives Ex 12.1 Q1(ii)
Let v =sin(logx)

Then,

= in(10g )] = cos(log ) & (1og ) = 28D

Ly i[%}

B X

_ x-%[cos{l—agx]]—cos[logx}- %{x)

x!

) x-[—sin(lngx)- £ {Ingx)}—cns{logx}.l

2
X

~xsin [Inr}gx).l - cos(log x)
x

x:

- »-Esin{lngx}j cos(log x) |

X

Higher Order Derivatives Ex 12.1 Q1(iii)
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Let y=log(sinx)
Differentiating with repect to x, we get,

dy _ cosx
dx sinx
Again differentiating with respect to x, we get,
d%y _ —SiNX XSiNX —COSX X COSX
dx® 5in°x
dzy —5inx —cos°x
AP 2
dx sin“x
- dzy _ —[sin2x+c052x]
dx® 5in°x
2
=
dx sinx
2
ay _ 2
= 5 = —Cosec x
dx

Higher Order Derivatives Ex 12.1 Q1(iv)
Let y=e¢"sindx
Then,

.g:.i-[e”sinﬁx} sin 3x-- (e )+e rf)r(sinSx)

. d .
=sinSx-e" +e" -c0551-5(53)= ¢ sinSx+e" cosSx-5
=e" (sin5x 4 5cos5x)
d Y d
T dy

=(sin3x+5cos5x) = ( e )re an51+5m35r)

[e sin 3x + 5cos 51)}

=(sinSx+5cos5x)e’ +e" [cosSx-E(SxHS{—sin 5x)- %(Sr}}

=e"(sin 5x+5cos5x)+ " (5cos Sx - 25sin 5x)
=¢"(10cos 5x — 24sin 5x) = 2" (5 cos 5x - 125in 5x)

Higher Order Derivatives Ex 12.1 Q1(v)

Let v =e"" cosdx
Then,

% = ?j;«(e“ -oos?.x) = cosdx %(e“"] +e* -g;(cosh:l

Ay d Gx : d
= . Aol - —_ 3
cos3x-e {6x}+e ( sm3x] ( .I')

<

= 6e™ cos3x —3¢™ sin3x A1) 0 0
'.dzy=-{i~{6e“0053_r—3€°‘sin3x}=ﬁ-gm[e“cosh)—?»-gw(e“sin3x} 6 ’\'\
T dx dx ’ dx

| F—

[Using {f)]{ﬂ Qﬁfb

=36e™ cos3x —18™ sindx —3|:Siﬂ 3x-e™ 64 e -cosSx-S] %

* % : d ¥ % d ..
:6*[666 cos3x —3e* sm3x}—3+[sm3x-a(e“ ]+e"’ -a(smlx)

=36e" cosdx —18e" sin 3x - 18e™ sin 3x — 9™ cosdx Q
= 27e™ cosdx — 36" sin 3x &

=9e™ (3cos3x—4sin3x) ‘\\\ @
i - . \&\ P
gher Order Derivatives Ex 12.1 Q1(vi)
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Lety=x"logx

Then,

%:%[f iogx}z I{)gx-%[r‘)+ X -%{Ingr)

I
=logx-3x’ +x - —=logx-3x+x°
x

=x"(1+3logx)

525 =~§;{x£ (1+ 3lngx)]

={I+3lng_\:)~%{x2)+x3 %(l +3logx)

=|(1+3]l:;gx)‘2Jr+.1u:1~E
X

=2x+6xlogx+3x
=5x+bxlogx
=x(5+6logx)

Higher Order Derivatives Ex 12.1 Q1(vii)

Lety=tan ' x
Then,
Q=i(tan]x]= Iz
de  dx 1+x
.dzy_i[ 1 ]_i A 2‘3_i 2
R e -iﬁ(Hx) =(-1)-(1+x) dx(l+x
-1 -2x
= 2y =

()T (1)

Higher Order Derivatives Ex 12.1 Q1(viii)

Lety=x-cosx
Then,

dy d

dc  dx
cdy

i { ) .
(x-cosx)= COSI-‘F(,K)*H(T(WS.I] =cosx-1+x(-sinx)=cosx—xsinx
[ ¢ [tis

s ;—i[cusxuxsin_{]:%(c(}s.‘r}m;{—i{xsinl)

. L d .
= —smx—[smw;{xhx-a(smx}]
= —sinx—{sinx+xcosx)

=—(xcosx+2sinx)

Higher Order Derivatives Ex 12.1 Q1(ix)

Lety =log(logx) @

Then,

%:—i—[log(lngx)]=Tg]g—;°%(logx)= 1 :(xlog.r}_l K@ Q

xlogx
. dz-v —

X0
..F_%[{xlogx)"}=(-|}.{xlogx)'z.%{xlngx) % %-

-1 d d .

=I:x|0gx)2-[Iogx-a(xhx-g(logx)} ‘§\\O ®®

- I—l }! _[mgxr,ﬂ_l]:w @ v/
xlogx x

(Jciog.vt)2
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Higher Order Derivatives Ex 12.1 Q2

¥ =" oosx
differentiating both sides w.r.tx
j—i =g [-sinx) + {CC'SX)(—E"X)
dy X o - =% f o
o, =& sinx-eTrosx - e {sinx + cos x)
again differentiating both sides w.r.t x
2
= 2:72 = fcos x—sinx)+e ™ [sinx+oos x)
2
= av _ 227 sinx
It
Higher Order Derivatives Ex 12.1 Q3
¥ o= X+ tany

differentiating both sides w.r.tx
= %} =1+sec2x

differentiating w.r.tx

2
= d—z=0+zseczxtanx
dx
d*y  2sinx
= —_—
dx®  costx
2 d%
= cos? x —5 = 28N X + ¢ - 2%
ax
2, %
= oot x L = 2(x+tan X)—Ex
@(2

2,
= COSZX%=2}J‘—2X

2,
= coszxd_2—2y+2x=0

Higher Order Derivatives Ex 12.1 Q4

v =xlog x
differentiating w.r.tx

dy .2 X_a
= o =3 log X + 4

= %=3X2."OQX+X2

differentiating w.r.t. x
%y 3xE

= ?=“OQX){3X2X}+T+2X
%y

= L =6xlogx+5x
dx® og

differentiating w.r.tx

Iy Bx

= F=7+6IOQX+5
oy
= L -elmgx+11
x> =
differentiating w.r.tx
4
= d—y=E+O
axt x
4
_ dv_#
dx*  x

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

ay _ G‘[."og [sa'nx}} ) d {sin x)

= - chain rule
o o {sin x) ax { )
= g = — X OS5 ¥ = 0ot X
dy  sinx
differentiating w.r.t. x
2
= d—g = —coseciy
aw
differentiating w.r.t ~
day
= —3=(—2u:osecx)x[—cotxcosecx)
ax
- day _ 2eosec?cosx
i sin
a” 2
= — = 2Co5ecty 05X
ax

Higher Order Derivatives Ex 12.1 Q6
Vo=2sinx +30085x
differentiating w.r.t. x

d . )
d_i =2cosx +3[-sinx) = 2cosx - 3sinx

differentiating w.r.t. »
aZy

= F=2{—smx]—3msx=—(25."nx+3r:osx}=—y
i
a?y

= d—X2+y=D

Higher Order Derivatives Ex 12.1 Q7

fag x
®
differentiating w.r.t. »

g _ x [}%J - {log x ) {4}

y:

==
ax xZ
dy 1-logx
= dx  qz

differentiating w.r.t. x

x? [— %] - [1-fog x) [2x)

a2y

T @ x*

- ﬂ=—X—2X+2xa'ogx=x{2l"og‘x—3}
dx? xt x?

- ﬁ=2."ogx—3
ax? X

Higher Order Derivatives Ex 12.1 Q8
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x = gsecd y=htand
differentiating both w.or.t.g

aw
i FsecOtng L. {1)
= N _psec?e ... {2)
fric]
Dividing {2] by (1)

2
- d_y= hsecc @ (3)
dx  gsecdtand

Differentiating (3} w.r.t.g

ay -
d [EJ p| tang [secatand) - sece {Secz 9}
= ag - = tan® g
a _
[%J h|secéd (fanz 6'} - secte
= 48 a tan o e )

Dividing (4] by (1)

ﬂ ) bsece{tanze— 5‘6'629:]

dv?  axasecdtand xtan®o

Multiplying & dividing RHS by b?

o @yt
ax?  Fxb tan o

-yt
VR

Higher Order Derivatives Ex 12.1 Q9

It is given that, x = a(coss +¢sint) and y = a(sim ~{cosi)
Cdx

d |
‘._—za-——(cosr+rsmr}
dt di

B : ..d. i ;
—a[ sinf+sint E[r)ﬂ = (smr)}

=a[—sim+sin¢'+{cosr]=at cos/
dv

dt

d,.
=g-—(sinf—1cost)
dt

= a{cost—{mﬂ -%{0“ '%(‘3“5‘)”

=a{cost—{wsr—rsinr}] = grsint

dy
_dy [dr] atsint 60 ;\\'c)
K S = = tanf
dx (ﬁ] ar cosi @ C)
. %
Then, Q=i[aﬁ}’]=i(tam}=secgi-ﬂ & Q
dx” deldx,) dx dx \'@
! [dx di | } %
—=gicosi = —=
at cost di dx  aicost
7

=sec’ -

!
Higher Order Derivatives Ex 12.1 Q10 Q\ \/
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v =e" cos x

differentiating w.r.t. x

a , ,
d—y =e* [-sinx)+e’ cosx =" [oos ¥ - sinx)
¢
differentiating w.r.t. x
z
= d—{;:ex [-cosx - sinx) +&% [cos x - sinx)
ax
z
= d—};=—291 sinx
ax
z
= d—{;:zex cos|x+X
dx 2

Higher Order Derivatives Ex 12.1 Q11

X = acos @
differentiating w.r.t. 8
dy ;
S5~ -@in8 .. (1)
= d—y=b0036' e (2)
-}

Dividing (2) by (1)
dy -bcosg
ax  asing ()

differentiating (3) wr.t. &

d[j_i] . i{sﬁne[-sme}-cosaiooss}}_ E‘s."n29+coszaj N\ b

a8 a sin g E sin?o asin®e

Dividing (4) by (1)

a2y -b b3
2 bR [, e 3

I a“sin”8 b
- d? _ -t

dx? 253

Higher Order Derivatives Ex 12.1 Q12

» = a{l—cosas); v =asin®e

differentiating both w.r.t.2

= ax. _ a{D - 3-:0329(— sms}}; ay. _ a{Ssa’nzs XCOS 6'} ...... {2)
qg a8

=5 o‘_y = 3z sin foos? a; d_y = 3asin®Hcos &
qg qg

- d_y=d_yxd_8=363m 8m98=san8=tan8
dv A8 dv  3gsingcosts  cosd

Differentiating w.r.t.8

= d{d%:J = sac?o s3] @
Dividing {3) by (1) (&% Q
Putting 8 = T¢ OQ KQ

Higher Order Derivatives Ex 12.1 Q13 ’\Q
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x=alf+sing); y=afl+coss)
differentiating both w.r.t.8

ax

= E=a(1+co36'); (1)
' :
%= a{0-sing) (2)

Dividing {2} by [1)

Differentiating w.r.t.&

d [j_i] {[1 +coz &) [cos 8) - [=in8) [0 - sin 9)}= B {g_—;g g +os2a +3;'n29}

= i z z
(1+coos8) {1+ coz8)

ag
_ _icos g+1
{cos+ 1)2

i =%
1+cosd

dividing {3} by {1}

aZy -1xa -3
= d_2=72=_2
x° afl+cos8) xa ¥

Hence proved!

Higher Order Derivatives Ex 12.1 Q14
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x=a(B8—-sind); y=all+cosd)
Diiferentiating the above functions with respect to 8, we get,

ax

E—a[l casfd] ..

ay _

a0 =a(-sing) ..(2)

Dividing equation (2) by (1), we have,
dy _ al=sinB) _ —sinB

dx all —cosd) " 1-cosB
Differentiating with respect to 8, we have,

d[ﬂ o
ax ) _ (1—-cos8)(—cos8)+s5in8(sing)

as (1-cosB)?
_ —cos58 +co5°8 +5in’H
(1-cosB)?
__1l—cosH
(l—cc:se]z
i ‘;_‘: = ! .3
dg 1—-cosé
Dividing equation (3) by (1), we have,
Py 1 y 1
du? 1—cosf al(l —cosd)
- v
a(l-cosB)?
I
PRE:
a[2sin2?]
_ 1
4asin4[%]

Higher Order Derivatives Ex 12.1 Q15
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x=afl-ms8); y=al@+sna)
Differentiating both w.r.t.8

dx . ) d_y_
E-a{ﬂ+sm6‘}, 5" a[l+cos8)

Dividing {2} by {1)

dx B a8 dx asing

Differentiating w.r.t.g

dy
[E] sin8{0 - sing) - {1 +cos8)cos 8 sin 8- cos 8 - cost o
o} sin® e zin®e

) _[:1+cos.5')

sin®g
dividing (3] by (1)
ﬂ [1+cos5)
Ax? sin 8 xasing
Putting 8= 7

%y _ 1
dx? 3
Hence prowved!

Higher Order Derivatives Ex 12.1 Q17
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x=cos8; y=sn'g
Differentiating both w.r.t.8

e .
= : 1
= =5 &na, ( )

Az o
E-Ssm Scosd { }
Dividing (2] by (1)

dy _dy df _ Fsin®6cosd

s == T - _3sindcoosd
=28 d&'xdx sing

Differentiating wi.r.t.&

(50

R —3{sm 8- #in @) + cos 8 [cos 8]]- = —3[0032 8- szs} ......... {3)

Dividing (3] by (1)

dzy +3 {cosz 8- s.l'nQ.S':] sin?g
= - = . b
d® sing sin? g
N . .
= sm39_§= 35~m29[cos~29—sm29]
ax

2 z z
= yd—y+ d_y = 35a'n28{00328—3a'n28}+ d—y
ax?  \dx v

% (dyy
= —y+[—y] = 3sin®Bcos?e - 3sin 8+ 9sin® 8cos% 8

av?  Ldx
adding and subtracting 3sin® 8cos% 8 on RHS

2 2
= d—};+ d_y =12sin8cos?8 - 3sin 8+ 3s5in® o5t 8 - 3sin 8si
dx s

el 2
= yd_y+[d_y] =15 sa'nz.‘.%'coszs—33J'n28{33'n29+00926'}
aw?  Ldx

=15sn’8cos®o- 350’8
d  (ay

2
= 242 = zsin?elscoste-1
dez (a‘x} { }

Hence prowved!

Higher Order Derivatives Ex 12.1 Q18
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y = sin{sin x)

differentiating w.r.t. »

als ] df=i
ay _ (sin (-smx}} x Lsin ) = cos [sinx ) xcos x
dx dfsinx) b
differentiating w.r.t. »
z
= j—z = [cos [smx}} {-sinx) + [cozx) {— sin {s.l'nx]:] {oos )
¢
z
= d—£=—se'nxcos(s.fnx}xmsx—ycoszx
o CO8 X
z
= d—Z=—fanxd—y—ycoszx
ax e
= d2y+tc‘mxdy+ cos?x =0
dx? ax B
Hence proved!
Higher Order Derivatives Ex 12.1 Q19
¥ =glnt; y=sinpt
differentiating both w.r.t. ¢
= %.55_-=me ...... {1); Z‘.—y=Pcospt ....... f2)

dividing (2] by (1)
gy
ax

s pt
cos ¢

=p

differentiating w.r.t. »

a2
E 2 cos t[-sinpt) - [cos pt) (- sin t)
= =P &
gt cos® ¢
nt t- tesinpt|-sint
_ plsintoospt - peostsing {-sint) e (3)
cos®t
= dividing {3} by {1)
a’y sintcospt - poostsinpt tantcost -psinpt
= —=F 3 = z
ax cos=t cos* ¥
sin?t+oos?t =1
= 1-sgin®t=cos®t
= 1-x%=cos?t
2 e
- a‘_j; _ P{t‘an toos pt zpsmpt}
dx 1-x
a3y sintcospt . ay z
= S P £ N Ll oo sihpt = — -
{ }dxz S R
ay
2 Z.,_
= {l—x}?—xaﬁo y=10

Hence proved!

Higher Order Derivatives Ex 12.1 Q20
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-1
v o= e i

differentiating w.r.t. »

= ay _ gty L
ax 1+x°

differentiating w.r.t. »

way ‘1+x2){e‘”_lx)x L 5 —et”_lx[ZX)

= 4 1+;{2
ax {1+x2)
5 G"Z}f etan'lx o zxetan'lx
= (1 +x )—  —
i ® 1452

-1
et
2

a d
= (1+x2:]?5;= {1—2}():%{1—2){]

1+x
2 9% dy
= ‘1+X ]?+(2X—1}E=U

Hence proved!

Higher Order Derivatives Ex 12.1 Q21

y = eza-n-_lx
differentiating w.r.t. »

d_y = eG‘.’?_lX 1
ax 1+x°

differentiating w.r.t. »

] 1 ]
_ 7y {1+x2)(e“"'”1x)xl+xz -5 (2x)
A2 { 242
1+x }
de etan'lx py Exetan'lx
R BRI == il
El { E }dxz 147
etan'lx

a® d
= {1+x2}§5;= [1—2x}=£[1—2x}

1+x%
= {1+x2}ﬂ+{2x—1]d—y=0
w2 dx

Hence proved!

Higher Order Derivatives Ex 12.1 Q22 Q KQ
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It is given that, y = 3cos(log x)+4sin(logx)

Then,

d - dr.
I :3-E%cos(logr)]+4'E{5‘"(1"3x)]

- 3-{—5in(lﬂgx}-%(logr)}+4-{cm(lugx)-%(iogx)]

. ~3sin (Iogx)+ dcos(logx) 4cos(logx)-3sin(logx)
¥ = - . = -

: =i(4¢°5(|°31)—3$in(103x)]

.

Todx x

) x{4cos(logx)- 35in{lo_|._,rx}}’ ~{4cos(log x) --Ssin{lug.r)}[r)'

X

4{cos(lch)}' - 3{sin(lcgr)}'-‘ ~{4cos(logx)-3sin(log x)}.1

o

I

-

-

_—4sin [iog.r).(iogx)' —3cos(logx) (log r}']— dcos(logx)+3sin (log x)

ry

¥

x{»%in(log.r}.--!- m3cos(lagr).--]-- - 4cos(logx)+ 3sin(log x)
x X

Y

e

~ —4sin(logx)-3cos(log x) - 4cos(log x )+ 3sin (log x)
- X
~ —sin{logx)-7cos(logx)

xg

LX Y EX Y

. —sin(logx)-Tcos(logx)| [ 4cos(logx)-3sin(logx))

=r‘[ sin(log x) i ms(ogx)l+r{ cos(logx)—3sin(logx) |+ 3cos(log ) - 4sin (logx)
x* } x J

= -sin(logx)- 7 cos(log x)+ 4 cos(log x) - 3sin (log x) +3cos(log x) + 4sin (log ¥}

=0

Hence, proved.

Higher Order Derivatives Ex 12.1 Q23
- fav +b)
differentiating w.r.t. »

dy oz 2x
= E—e [a}+2{ax+b}{e }
= —y=aez’“+2y
ax
differentiating w.r.t. »
2
= G|‘—y=:2ae2x+:2G|‘—’V
G'X2 fel's @
2
= G|‘—y=2d—y+2.5~e2)‘+4y—4},f=20‘—y+2d—y—4-y . O
aZ Cdx ax " ax é s\'\
L @)
ax? e T @

= -4y +dy =0 %
Hence prowved! @& Q
Higher Order Derivatives Ex 12.1 Q24 6\, %-
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K o= s.l'n[iﬁogyJ
a

. _1 1
= SR X =Ea'ogy

differentiating w.r.t. x

1 1 dy
= g ity
1-x% aydx
ay ay
= 3 et
ax 1 w2

differentiating w.r.tu

o4l - x2

]

"_1—x2d—y+ ¥ R Ex
dx
a

e 1-x

=5 ‘l—xz)y2=a«|'1—xzj—i+ Sy

J1-x2
DO - SONE. .« | SO, o, S |
= ‘1 X:]yz de+a 1-x" = ——
= (1—x2:]y2—xy1—a2y=0

Hence proved!

Higher Order Derivatives Ex 12.1 Q25

log y = tan™' x
differentiating w.r.t. x

1 dy 1
= —_—=
yoax  14x?
23y _
= {1+X}a—y

differentiating w.r.tx

= {1+x2)ﬂ+2xd_y=d_y
dx? v dw

2yd’y Ay _
= {1+X)?+[:2X—l)a—ﬂ

Hence prowved!

Higher Order Derivatives Ex 12.1 Q26
Y o=tan "ty

differentiating w.r.t. x 0 ’\Q
L oy

dx  1+x° &C.: 2
= {1+X2)d—y= 1 \@

ax
differentiating w.r.tx Q &

‘\:j Jo)
P N @
2 =
= {1+x)dx2+2xa—tl \ V
Hence proved!

Higher Order Derivatives Ex 12.1 Q27 S \Q
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MILLIONST /R y = [k’g [+ ‘*{“7”2

differentiating w.r.t. »

Zl:i?."og(x+~|'1+x2)x ! x[1+ 1xex ]
B

X+J1+X2 2~\,"'1+X2
2!09(;{ +«|'1+X2) -J"l+7+x 2Iog(x+q|'1+xz)
= ¥y = P =
! x+wf1+x2 «J‘1+x2 \{1+X2

squaring both sides

R 7 i 25 P e |

1+x5°2 1+ x%
2 2
= {1+x )[yl) = 4y

differentiating w.r.t. »
= {1 +x2)2y1y2+2x(y1)2= 4y,
= {1 +x2)y2+xy1 =z

Hence prowved!

Higher Order Derivatives Ex 12.1 Q28

The givenrelationship 15 ¥ ={tan" x:lL
Then,

d
¥ = 2tan” x&-;(tan" ;r]

=¥ =2tan"x.| .
+x°

:{]4-]’1])-" =2tan'x

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

(|+12]}'1 +2xp, = 2[14-'12}

::-{1+351]2 ¥y +J!:r:{l+)rj }y, =2

Hence, proved.

Higher Order Derivatives Ex 12.1 Q29

¥ o= cotx
differentiating w.r.t. »
z—i = - coseciy
differentiating w.r.t. »
2
= d—y=—[2|:osecx{—cosecxcotx)]=Ecoseczxcotx=—2d—y.y
i ? dx @
o2 O
= — +2y—==10 .
Y 0 \\
Hence proved! @ C)
Higher Order Derivatives Ex 12.1 Q30

X2 &6
7[5 >
differentiating w.r.t. x %\'
= d—y=;xix2x=3 Q Q

o x7 e X K

g O 2
differentiating w.r.t, 0\\\ @
= Tya(3)-2 N\
dx? xZ X2

Higher Order Derivatives Ex 12.1 Q31 0\0
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-x

v =ae? +be
differentiating w.r.t. x

ay 2x - 2x -
a2 be* {-1) =2 _be™
o =238 +be {-1) = 2ae e
differentiating w.r.t. x
2
= d—g =2ae™ (2] - be™" [-1) = 4a36™" + be™"
ax
adding and subtracting b8 on RHS
2
= d—‘l'; = 436 + 2be™* —bhe™F =2 [aez" +be'x} +23e% —be™F =2y +a‘_y
e e ax
a’y _dy
e A A TV
= ax®  dx v

Higher Order Derivatives Ex 12.1 Q32
¥ =" [sinx +cosx)

differentiating w.r.t. »

= ay =" (oo x - sinx) +[sinx +ooz x)e”
dx
= ¥ )
= il foos x - =in x)
differentiating w.r.t. »
2
= :?;=j—§+ex {- sinx - cos &) + [cos x - sinx)e*
_ay - *
- v +[cosx - sinx)e
Adding and subtracting y on RHS
d3  dy . ¥ ay
= —— =—-y+liosx-sinx]e" +y -y =2 —-12
el JeT Ay sy 2oty
diy _dv
—— -2_—+Zy =0
= ax? ET

Hence prowved!

Higher Order Derivatives Ex 12.1 Q33

It is given that, y =cos ™' x

Then,

y=cns'1x£x=1ﬂs_v 60 ’\'
O
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Putting x = cos y in equation (1), we obtain

- d’'y  -cosy
v {sin2 ¥)
_—gos
sin’ p
_-cosy |
siny sin’ y
dy
= ?: = —got y-cosec’ y

Higher Order Derivatives Ex 12.1 Q34

aeos ! x

It is given that, y=¢

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

L
y dx N
dv  —ay

=

dx \”_xl

By squaring both the sides, we obtain

dx

() st (@) - 4

di " dx’ dx
d*y r
::-—x%+{l xz);’;=a1y [%#0]
ndy dy
=(1-8) 5 xS -’y =0
2 e @

Hence, proved. 0 QS)
Sy
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It is given that, y = 500¢™ +600¢ ™

Then,
d (v ean D[
%zseu.a(eﬂ ]+600.£(e )

=500-¢™ ‘i(?x] +600-¢7 ~i(—?.\:)
iy dv

=3500e™ — 42007

dy da . d ;g
3 =3500-7 (") -4200.7 (e ™)

= 3500-6?‘.i(?x}—4200 e -i{—?x}
dx dx

=T7%3500-¢" +7x4200-¢ "

=49 500e™ + 49 600e ™

=49(500¢" +600¢ ")

=49y

Hence, praved

Higher Order Derivatives Ex 12.1 Q36

y =2cost-cos2t; y=2sint-sin2t
differentiating w.r.t. £

dy : o). GY

ey 2{-sint)- 2(-sin 2t} " 2008 t - 2008 2¢
dividing (2) by (1)

dy 2fcost-cos2t)

= B -
dx EEstt— sin ti

differentiating w.r.t. £

d [‘;.-_y] (sin2t - sint) (- sint +2sin2t) - [cos ¢ - cos 2¢t) (2 cos 2¢ - cos t)
gt - (sin2t - sin t]2

dividing (2] by (1)

ﬂ . [sin2t - sint)(2sin2t - sint) - (cos t - cos 2t)(2cos 2t - cos t)

ax? 2(sin 2t - sin t]3

Putting ¢ = 7/

& _E-90-9-0-(EE)-9) 1.2 -
ax? 2fo-1)° -2 2

==

=

=

Higher Order Derivatives Ex 12.1 Q37

x=4z24+5 y=622+?2+3
differentiating both w.r.t.z
d—X=EZ+D c"_y=122+?
dz dz
gy 12z+7 12z 7
dz 8z Bz Bz

differentiating w.r.t.z

? [Z_i] 7 [— 1}

dz =

Higher Order Derivatives Ex 12.1 Q38 %
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y =log (1 +cos x)
differentiating w.r.t.x»

dy 1 : -sinx

— s —— % -5NK = ——

dx  l+cosx 1l+aosw
differentiating w.r.t.x»
- 2y {1+ cosx)cos x - sinx [- sin x)

dw? I (1+cosx]2
= @=_ 05X +005% X + sin® __ 1+ cosx _ -1

dx® I (1+cosx)2 [1+cosx)2 1+005 %
differentiating w.r.t.x»

3 : 2
= d—‘l’;=— _ = x+8inx = - LA P -1 _ . d

e {1+ cos x) 1+cosx 1+cosx i gx?

% z
- Dy, oy dr,

dx?  dx® dx

Hence proved!

Higher Order Derivatives Ex 12.1 Q39

y = sinfiog x)
= j—i=|:os[."ogx:]>cxi
= xj—i=cos{.fogx}|
= Xi{iz+g—x=—sm(a'ogx)x%
= x2%+xi—i=_y
= x2%+xj—§+y=ﬂ

Hence proved!

Higher Order Derivatives Ex 12.1 Q40
Given y=3 g™ 422

d

Then, Y sy - n [ezx + 93")
dx
dzy Zx 3 2 3w
2 ¥ _126% 41880 =5(2e + 38 )
dx

Hence,

Higher Order Derivatives Ex 12.1 Q41
1 el
Y= [-:ot‘ x}

differentiating w.r.t.x»

G"}-’ ~1 1
= Loy, =2mtx
ax 1 1+ 52
—-2cof .
- 2X(cham rule)
1+
e}
= {1+x2)£=—2wf'1x

differentiating w.r.t.x

1+x2 2y, = +2[ 2 ]
= { +x )y2+ Ky o=+ [1+x2

{multiplication rule an LHS)

= {1+x2)2y2+2x{1+x2}y1=2

Hence prowved!
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We know that, i[cnsec—
ax

)= -1
le\}xz -1

Let y=cosec” 1x
ay _

-1
dx Ix| fxz—l
Since x> 1, |x|=x
Thus,
ay _ -1

dx xl’xz—l

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

2x \{2—
Wt x" =1
dy  2yxi-n

ax? - xz[xz - 1]
2
B SN oy
x° -1
xz[xz - 1]
X +x? -1
3

xz[xz— 1]2

2x% -1

LD

2
xz[xz— 1]2

2 2_
1]dv= 2xc -1

dx? xyx% =1

Similarty, from (1), we have
5,2
(2x2 - 1]ﬂ _ X+l

ax M (Xz -
Thus, from (2) and (3), we have,

2 2 2
x[xz—l]ﬂ+[2x2—l]ﬂ= 2a ¢ +[ —2x +1]=0

dx® dx xy x? =1 xy/ x? =1

Hence proved.

Thus, x[x2 —

w(2)

(3

Higher Order Derivatives Ex 12.1 Q43
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Given that, x =cost + Iagtan%, y=sint
Differentiating with respect to t, we have,
dx ) 1 2t 1
— = —sint+ % —_— % =
at sint tanL sec > >
2
= —sint+ L ! X L
sin— coszi 2
2 2
L
oS
= —sint + ! * 1 * L
sint  cos?L 2
2 2
cos—
2
= =s5int + L
2sin—cos—
2 2
= —sint + —
sint
_ 1-sin’t
sint
_ cos’t
sint
=cost x coit
Now find the value of %:
dy
—— =cost
dt
dy dy dt 1
Thus, —=——x ——= X —
us, dx dt  dx cost cost x cott
ay _
= dx tant
dy d’y
Since — =cost, we have ——— = —sint
dt de?
2 —
Att——,(d—gj = =5in l]=—l
d [=l 2
4
Fars
d’y _ dt | dx
dx? .
dt
d
—[tant
_atn
cost x cott
_ seczr
COst x cott
2
sectt
B cost @
cost x pr

=sec*t xsint K@ Q
Thus [dZV] =seci| X |xsin=2 @

Higher Order Derivatives Ex 12.1 Q44 OQ &Q

ax® Ji= 1L
4


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ .

PDFelement

Remove Watermark g

x = asint and y=a[oos t +log tan%]

d_x_ acost
ar
ﬁ——a'sim'
arz
G|l—y=—a'sir1‘c+a' ><se<:2£><l
at tanE 2 2
=2
. 1
=-asint+a r
Z2sin=cos—
= =2
= —asint + aoosect
2
%=—aoost—aoosectcott

dx d%  dy d%x

&y T FE A
ax? ax =
)
acost(-acost - acosect oott] - [-asint + acosect ) [-asint)

k]

{acost)

—a?cos?t - % oot - &%sin®t + 82
& cos”

—52cos®t - &%5rtt - &P oottt + 82
& costt

-a° [c:oszt + sinzt] - & ootit+ &

a%cos®t
1
_—
Asin toost

Higher Order Derivatives Ex 12.1 Q45

X=a {oos £+ tsint}

d_x = —-gsint + atcost + asint
ar

= atcosit

d%x .

— = -gtsint + soost

at?

y=afsint - tcos t)

d_y =gcost —a00st + atsint
ar

= atsint

d2y .

—= = atcost + ssint

dt?

dr oy _dy I
d% _ gt dr? gt ar’

A ® (d_x JS
dt

atcost{at cost + asint) - atsint {-atsint + scost)

{atcos t}S

_ FtPoos’t+ &toostsing + &t SNt t - gtsint cost
{at cost)’

a2 1

C #tFcost  atcostt
a2y 1 842

- ¥ =005 —
# 4 4

Higher Order Derivatives Ex 12.1 Q46
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x=a {oos t +log tan é} and y=asint

d—x——asint+a L ezl l
ar . £ 2 2
an—
=2
= —asint+a 1
) t
Z23in_cos—
2 2
= —asint + aoosect
2
Ole)z( = - Ccost — acosect cott
d
—— = ZC0st
at
%y .
=-Fsint
de?
dx &y v dx
d%  grarf ar ac?

dt

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

{—asin F+a cosectf

5Nt + 3% costt - 8% + S cot?t

(esne 57e)
&SNt + —
sint

gcot®t 4 1  =int
= S——xsinft=—x—;

a7 t cost
2y 1 SNz g
—_ = _x =_*"

2
dx .z Ry 3

Higher Order Derivatives Ex 12.1 Q47

®=a [cos2t+ 2tsin2t)

i—i = —ZasinZt+ 2asinzt + datcos2t = datcos 2t

y = alsin2t- 2tcos2t)

i—\i = Zacos 2t - Zacos2i+ datsinzZt = datsin2t
dy
— = fanzZt
dx
d®  d
= —[tan2t
3 ™ g =t
d*y sy d
=sec 2t (2t
3 (21 %]

d®y
=28ecoty ——
dx? seeetx datcos 2t 6

dy _ L secont é 2
dxZ  Za \
Higher Order Derivatives Ex 12.1 Q48 Q% Q
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x=asint-bcost;, y=acost+bsint
Differentiating both w.r.t.t

d—X= amst+bzint, d_y =-—asint+boost
at ar

i—j ) He)

Differentiating w.r.t.¢

dy] A d

al=r _ ¥

- [G‘X __ Yar " ar
at yz

Putting values from 1) and {2)

at e

_ d[ﬂ—ﬁL _{y2+x2}”wm{3)

Dividing {3) by [1)

dzy B y2+x2 . x2+y2
= F" ] - 3
o ¥y ¥

Hence proved!
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v = Asin3x + Boos3x
differentiating w.r.t. »

ay )
5 = 3Acos Ix +38 (- sin 3x)

again differentiating w.r.t. x

o‘zy _

= — L =3A[-s5in3x)x3 - 38 [cos3x ) x3
@Y - 34(-sin3x)x3 - 38 [o0s 3x)
a2y .
= —= =-9dsn3Ix +Eco0s 3y ) = -9
Swia H=us9):
Mow addin ﬂ+ﬂ+3
= ax®  dx %
= ﬂ+ﬂ+3y=—*Ely+4(3;4-:05‘3)(—353;’.f'.~2—‘.}<]+3y
dx®  dx
=12(Acos 3x - 8 sin3x) - 6 [A sin3x + 8oz 3x)
2
= d—£+ﬂ+3y=[:12.-4—EB]COS3X—{125+E|.4:]S."H3X
ax ax
But given,
2
d—y+ﬂ+3y=1ﬂco53x
dax®  dx
Thus, 124- 68 =10 ............ [1)
and -{128+68A4)=10.......... {2)
solving (2}

128 +64=0=6A=-128 = A =-2E

Putting value of A in (1)

= 12(-28)-63=10
= - 248 -68 =10
= -308 =10
—1 8.-_1
3
= .-':I--E)(-—I-g
3 3
2 -1
andAdA=—-;, B8=—
3 3
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v = 4e~" cos fot+c)
differentiating w.r.t. ¢

= Z“,—j;= A{e‘“ {-sinfot+c)xp)+[cos (pr+c)”—re‘**}}
= ~Ape™ gin fot+c)- kAe™ mos [pt +c)
el )
= d—i=—ﬂpe'**san(pt+c]—ky
differentiating w.r.t. ¢
a? :
d_:; = —;4,.0{9'*ir [cos (ot +c) xp) + [zin [pt+c}}{e“’“ x—R} - kyl}

= -p%y + Apke™ sin for+c)-kyp!
Adding & subtracting ky! on RHS

2
= z—; =+Apke"¢tsm(pt+c)—p2y—2F<y1+.f<y1
2
j—; = Apke™" sin {pt+c)- p%y - 2ky ' - kAP sin {pt+c) - &3y
3y _ 2 2 oy
= d—g——[p +k ]y—zka
a4y dy
= —=+2k Z—+n°y=0
ae et

Hence proved!

Higher Order Derivatives Ex 12.1 Q51

y = x"[a ooz (logx) + bsin(log x]}

y = ax" cos(logx) + bx"sin(logsx)

j—i: anx""cos(logx)- ax" ' sin(logx) + bnx™ sin(logx ) + bx™" cos[logx)
3—:= ¥ oos(logx)(na+ b+ <" sinflogx)(bn - &)

Py
-
%"; = [na+b) [[r‘l -1) x“‘zms[logx]-x"‘zsin(logx]]+ (bn- a:l[[ - 1)x"2sin(logx)+ x"2 oos[logx:l]
d2

%(x“'l cosflogx)(na+b)+ x"*sin(logx)(bn- a))

d_} = (na+b)x"2[(n- 1)cos(logx) - sinflogx] ]+ (bn- a)x"2[[n- 1)sin(logx) + cos{logx]]

ﬁ%%l-zﬂ%qhn?)y

= [na+b)x"[(n- 1)cos (logx) - sin(log x)]+ (bn- &)x" [[n - 1)sin(logx)+ cos(logx) |
+(1-2n)x" cos(logx)[na+b)+ (1- 2n)x" sin(logx)(bn - &)
+ a(1+n2)x“cos[|ogx)+ bii+ nz)x“sin(logx)

=0

Higher Order Derivatives Ex 12.1 Q52
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Y = a[x+-u’ﬁ]n +b[x—m_n,

& - nafx W}““[n x(32 4 1)'%}nb[x_ S ‘{1_ x(x2+ 1)'%]
j_i= X';'ii[m S x':tii[x— o

P e e ) w0

dy  nx

1
RS [x2+1)\fx2+1}
2y nzxz(\bc?+1 +y
s [x2+ 1)4x2+1

Py n&x* («J; + 1)+ x5y - nzxz[in + 1) +

[Xz_ i)w - (x2+ 1)~J‘x2+ 1 (xz+ J}Jx2+ 1

r‘F):‘*[[-.,l'x: + 1] + xzy nzlez-\fxi + 1) Y -
B (Xz-i- 1:]",1")(21-1 B (x2+ 1)JX2+1 +\lr:<2+1
=0

¥=ny
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