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,

% =%|:Siﬂ (Iogx)] = cos(log x)-%(logx} = w
) ﬂ_i[cos{logx}}

X

Tt dx

_ x-%[cos{l—agx}]—cos[logx)- %[z)

x!

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

2
X

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

2

X

) »-Esin{lngx}j cos(log x) |

x

Higher Order Derivatives Ex 12.1 Q1(iii)



Let y=log(sinx)
Differentiating with repect to x, we get,

dy _ cosx
ax sinx
Again differentiating with respect to x, we get,
d’y _ —SiNX XSiNX —COSX X COSX
dx? 5in°x
dzy —sin’x - cos’x
AP 2
dx sin“x
- dzy _ —[si|'12x+c052x]
dx’ 5in’x
2
- d 321 _ 1
dx sinx
2
dy _ 2
= S = —Cosec x
ax

Higher Order Derivatives Ex 12.1 Q1(iv)
Lety=e"sindx
Then,

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

. ﬂ' .
=sinSx-e" +e" -c0551-3(51)= ¢ sindx+e’ cosSx-5

=e¢" (sin5x+ 5¢o8 5x)

. {;’y ;i[e {sln5x+5c035x)}
=(sin5x+5cos3x)-- ( } aln51+5c035r)

=(sinSx+5cos5x)e” +e" [cosSx-E(SxﬁS{—sin 5x)- %(Sr}}
=e"(sinSx+5cos5x)+ " (5cos Sx - 25sin 5x)

- a® ([Dc{]ﬁjx —24 sinSx] = 2" (5 cos Sx — ]25in5x}

Higher Order Derivatives Ex 12.1 Q1(v)

Let v =e¢"" cosdx

Then,
dv dy,. dion o d
E;ma;«(eﬁ -oos}x)mcns?}x-?«i;(e“ :|+es -:i«;(cosh:l

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

= 6" cos3x —3e™ gin3x A1)
d'v d . e _ d g d e
.'.Wzn&-v;{ﬁeﬁ cos3x — 3¢ SII‘I3I}=6-E{€6 6053.")—3'“‘}";(66 sm3x}

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

=36e™ cos3x —18™ sindx —3|:Siﬂ 3x-e™ 64 e -cosSx-B]
= 36e™ cos3x —18¢™ sin 3x — 186" sin 3x —9¢™ cos3x

= 27e™ cosdx — 36" sin 3x

= Qg™ (3005 3x—4sin 3x)

Higher Order Derivatives Ex 12.1 Q1(vi)

[Using {E)]



Lety=x"logx
Then,

%:%[f iogx}z I{)gx-%[r‘)+ X -%{Ingr)

3 I 3
=logx -3¢ +x’-—=logx-3x" +x°
x

=x"(14+3logx)

525 =~§;{x£ (1+ 3lngx)]

:{I+3]ng_\')~%(x2)+x: %[I +3logx)

=|(1+3]l:;gx)‘2Jr+.1u:1~E
X

=2x+6xlogx+3x

=5x+6xlogx
=x(5+6logx)
Higher Order Derivatives Ex 12.1 Q1(vii)
Lety=tan ' x
Then,
Q=i(tan]x]= Iz
e dx I+x
d'y d[ 1 o 5yl e od )
..ﬁfg[mz]ﬂﬁ(m) (1) L1
_ -1 =2x

) ey

Higher Order Derivatives Ex 12.1 Q1(viii)

Lety=x-cosx
Then,

dy d

dx  dx
d:y_

= ;—i[cusxuxsin_:]z %(cus.t}mé—i{xsin_t)

. L d .
= —smx—[smw;{xhx-a(smx}]

= —sinx—{sinx+xcosx)

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

=—(xcosx+2sinx)

Higher Order Derivatives Ex 12.1 Q1(ix)
Lety =log(logx)

Then,

d d -
= los(ioa )] = o) = = (slow)
d* d -1 2 od
.'.ﬁ:a[{xlch) }:(—l}-{xlogx) -E{xlngx)

-1 d d

;.[logxrl+x-l] _M

:I:xI{)g:Jr}2 x| (xlogx)’



Higher Order Derivatives Ex 12.1 Q2

¥ =" oosx
differentiating both sides w.r.tx
j—i =g [-sinx) + {CC'SX)(—E"X)
dy —x —x X
- = sinx —e™ cos x = - [sinx + cos x)
again differentating both sides w.r.t. x
7
= 2% = fcos x—sinx)+e ™ [sinx+oos x)
2
= d_y =227 sinx
2
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%
o2

= cos? Xd—y = 2(x+tan X)—Ex
o

2,
= COSZX%=2}J‘—2X

= oS xdy 2 +2x =0
ax®

Higher Order Derivatives Ex 12.1 Q4

v =xlog x
differentiating w.r.tx

ay X3
= o =32 Iogx+?

ay

= a=3)(2I0g)(+)<2
differentiating w.r.t. x

= d—y=(.fog)(){3x2x}+—+2x

= —y=6xfogx+5x

differentiating w.r.tx
Iy Bx

= ———+6.|' x+5
ax® X =
%

= L oelogx+11
x> =

differentiating w.r.tx
4

= d—y—E+O
axt x
d¥% &

— “r_=
dx* T x

Higher Order Derivatives Ex 12.1 Q5



y = log [sinx)
differentiating w.r.t. »

dy d {log (sinx)) N o (sin x)

= - chain rule
o o {sin x) v { )
= g = — X OS5 ¥ = 0ot X
dy  sinx
differentiating w.r.t. x
]
= d—z = - coseciy
ax
differentiating w.r.t ~
day
= —3=(—2u:osecx)x[—cotxcosecx)
ax
- day _ 2cosec? cosx
v sinx
]
= d—g:ECOSE'CSXCDSX
ax

Higher Order Derivatives Ex 12.1 Q6

v =2siny +300s5x

differentiating w.r.t. x
qdy . :
= 2oosx +3[-sinx) = 2cosx - 3sink

differentiating w.r.t. »

2

= :“—z=2{—s.fnx]—3r:o3x=—(294’nx+3r:osx}=—y
0
2

= sz+y=D

Higher Order Derivatives Ex 12.1 Q7

lag x
®
differentiating w.r.t. »

5 E)-tesn

y:

ax xZ
dy 1-logx
N

differentiating w.r.t. x

= ﬂ=xz[_a"{l‘*’09ﬂ(2x}

Ax? x?

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

- ﬁ=2."ogx—3
Ax? X3

Higher Order Derivatives Ex 12.1 Q8



x = gsecd y=htand
differentiating both w.or.t.g

d—X =gsecdtand
ade

d_y = bsect e
qg

Dividing {2] by (1)

bsecte

dy __bsecTs
Frecdtand

aw

3

Differentiating {3} w.r.t.8

ay -
d [EJ p| tang [secatand) - sece {Secz 9}
= ag - = tan® g
a _
d[%] A sec&(fanze} - secte
= 48 a tant g {4

Dividing (4] by (1)

ﬂ ) bsece{tanze— 5‘6'629:]

v

SxasecOtand =<tan®a

Multiplying 2 dividing RHS by b*

o @yt
ax?  Fxb tan o
-yt
a? e

Higher Order Derivatives Ex 12.1 Q9

It is given that, x = a(cos{ +#sint) and y = a(sins -7 coss)

dx ‘ .
= =a-—(cost +sinr)
c,llrJ (fi
[ . : ; Ao s
=q —5|nr+sm.f--£-{.r}+:-—(sm.r]
L dt ot
= a[-sint +sint +rcost] = at cost
dv d ;. )
—— = q-—(sinr -1 cost)
dt it
d d 11
ai cost—<cosi-—(1)+1-—(cost) ;|
| dt dt il
=al cost— {coss —1sint] J = ai sin{
I){L' N
dv \.dr) atsint
= = = fan{
dx u’.r] at cost
"
: d’v d [ dy d dt
['hen. — = = |= .........(t-(m Ir} s ECC?' i
dx” deldx,) dx elx
) dt
=sec’ }— =alcosi = —=
al cost i dx
sec’ ;
o BE07E <t < if
al
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v =e" cos x
differentiating w.r.t. x

el ) .
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
ax 2

Higher Order Derivatives Ex 12.1 Q11

X = gcos 8
differentiating w.r.t. &
dy ;
—— = - e ...[1
— 5= -asin {1}
= dl:bcos& (2}
ae

Dividing (2) by (1)
d_y _-beos g
dx  asiné

differentiating (3) wr.t. &

ay
" [d_x] -b [sing(-sing)-cosd(cos8)] b (5’"?9 +C°-929:| b
= = — o -
a8 a sin g E sin?g asin®e

Dividing (4} by (1)

w. @, JB Jb
%2 alsine b°
o gy bt
2 azys

Higher Order Derivatives Ex 12.1 Q12

» = a{l—cosas); v =agsin®e

differentiating both w.r.t.2

= d—x=a{0—3m329(—9m9}}; dl:a{Bsa’nszcosS} ...... {2)
qg a8

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

- dy _dy d@ _3asin Scose_sme_tang

dx @8 dx  3asinBcosie  cos8
Differentiating w.r.t.8
dy
a2t
€3

de
Dividing (3} by {1)

= sect g s3]

acy sec? @
= R E———
dx JasinfoosT o

i ST
Putting & = é
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x=alf+sing); y=afl+coss)

differentiating both w.r.t.8

ax

= E=a(1+co36'); (1)
= j—;= a{0-sing) (2)

Dividing {2} by [1)

Differentiating w.r.t.&

s =-

a8 {1 +CDSS':]2

dividing {3} by {1}

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

Hence proved!

Higher Order Derivatives Ex 12.1 Q14

- cos 8 +1
{cos+ 1)2

i -1
1+cos8

i

{1+cos 8}2

d [j_i] {[1 +coz &) [cos 8) - [=in8) [0 - sin 9)} _ {g_—;g O +os28 + sint 9}



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

d_ng[l —-cos8) ..(1

ag

%=a[—sinﬁ] (2

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

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

dy
d[ﬁ _ (1 —cos8)(—cos8) +sinb(sing)
de (1-cos8)?
_ —c0s8 +cos°8 +5in’e
(1-cos8)°
_ 1 —cosd
(1—c056]2
ay
d[ dx _ 1 3)

dg 1-cosg
Dividing equation (3) by (1), we have,

dy _ 1 y 1
dx? 1—cosf al(l —cosd)
S S
all—cosg)’
S S
6 2
2sin® =
a( sin 2}
I S
4] 8
dasin [T]

= Lcos ec“(ij
4q 2
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x=afl-wms8); y=al@+sna)
Differentiating both w.r.t.8

dx . ) d_y_
E-a{ﬂ+sm6‘}, 5" a[l+cos8)

Dividing {2} by {1)

- v _dy ds_ all+cos)
dx a8 dx asing

Differentiating w.r.t.g
dy
dx | singf0-sing)-[l+cos8)oos @ sin 8- cos 8 - cost o

da sin® 8 sin® g

) _[1+cos.5')

sin® e
dividing (3] by (1)

dzy [1+cos 8)

dx® sin® 8 xasing
1 g
Putting &= /2'
a® 1
= Ty __2
dx a

Hence prowved!
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x=cos8; y=sn'g
Differentiating both w.r.t.@

H _ _sin a; {1)

EE)
Az o
%—BS‘H‘? Scosd {}

Dividing (2] by (1)

2
d_y=d_yxd_8=_w=—3ﬂn.9mss
dy  de dx sing

Differentiating wi.r.t.&

(50

g

= -3{sm 8- sin &) +cos 8 [cos 8)} = —3[0032 8- sa'nze} ......... {3)

Dividing (3] by (1)

a‘zy +3 {cosz & - S."."?29:] sinlg
= - = . ®
d® sing sin? g
N . .
= sm39_§= 35~m29[co529—sm29]
ax

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

'-7"25” gy : P2 2 - .- z
— | ==| =38in P08 -3sin @+ 09sinBoost @
av?  Ldx

adding and subtracting 3sin® 8cos% 8 on RHS

=

2 2
= d—};+ d_y =12sin8cos?8 - 3sin 8+ 3s5in® o058 - 3sin 8si
dx ax

o 2
= yd_y+[d_y] =15 sa'nz.‘.%'coszs—33J'n28{33'n29+00926'}
aw?  Ldx
=15sin®scos®e- 3sin g
% (v

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

Hence prowved!
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y = sin{sin x)

differentiating w.r.t. »

T .
dy _ [sm(smx}} xo‘{smx] - cos (sin ) xcos x

dx dfsinx] el
differentiating w.r.t. »
o‘zy . . . .
= T =lcos [sinx)) f-sinx) + (cosx) [ - sin [sinx )] (cos x
T — (eos (sinx)) (- simx) + (c0s ) (- s fsin ) (oos )
a2y . . cos X 2
= == = -sinx cos(sin x) x — v Coost X
o CO8 X
2
= d—y=—ranxd—y—ycoszx
ax? @
2
= :?;+tanxj—):+ycoszx=ﬂ
Hence proved!
Higher Order Derivatives Ex 12.1 Q19
¥ =glnt; y=sinpt
differentiating both w.r.t. ¢
dy dy
= s it 1]; — =Pcospt ... 2
4 W Lerespr.nfe)

dividing (2] by (1)
dy _ o cos ot
ax cos t

differentiating w.r.t. »

U

at cost

“ [S—ﬁ] L, {p cos t{- sin pt) - {05 pt) {- sin r;}

) P{sm toos pt - szfsmpf{‘ Sl t)} (3)
cos<F

= dividing {3} by {1)

- a2y - {sm *oos pt - poos rsmpr}_ {tan toost —psa’npr}
dx? cos? t cos® ¢
sin?t+oos?t =1

= 1-sgin®t=cos®t

= 1-x%=cos?t

= S
- a 5; =P{tantcospt zpsmpt}
dx 1-x
a2 sintcospt o . Qv 2
= S i £ Lol oo sinpt = — -
{ }G.Xz S Bt = Y

aty _ dy
2 P
= {l—x}?—xaﬁo y=10

Hence proved!

Higher Order Derivatives Ex 12.1 Q20



-1
v o= e i

differentiating w.r.t. »

ay 1
= G gty
ax 14+x%

differentiating w.r.t. »

(1+x2){e“"”_lx)x ey f2x)

2
B aty 1+
dx® {1+X2)2
= (1 +x2)ﬂ= 27 x - 2
14 x%
SR d
= (1+x2:]—— L {1 2x) = J'{{1 2x)
= (1+x2:]—+(2x—1}——tl

Hence proved!

Higher Order Derivatives Ex 12.1 Q21

y = ean'lx
differentiating w.r.t. »

d_y = eG‘.’?_lx 1
[el's 1+x°2

differentiating w.r.t. »

zy {1+x2)(e“"'”_1x)xl+1xz -5 (2x)
- W= {1+X2}2
5 de ~ etan'lx _Exetan'lx
El {1+X }W_ 1+ x7
g  e®"
= {1+x2}§£= = [1 2x) = i[l—zx)
= {1+x2}—y+{2x 1]—-0

Hence proved!

Higher Order Derivatives Ex 12.1 Q22



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

o - de.
» =3-E§vcos(logr)]+4»E£san(logx)]

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

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

.y, =i(4cos(logx)—3$in(]ogx)]

R x

) x{4cos(logx)- 35in{lo_gx}}' ~{4cos(log x) --Ssin{lug.r)}[rf

X

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

y

¥

-

-

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

ry

¥

x{-dsin{log.r}.--!- m3cos{lagx).-]-- ~4cos(logx)+3sin(logx)
X X

Y

e

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

X
~ —sin(logx)-7cos(logx)
x2

LX Y EX Y

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

=r'[ sin(log x) i ms(ogx)l+r{ cos{logx) Jm(':'gr)i+3cos(iogr)+4sin(logr]
X } X J

= -sin(log x)- 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 }
ay 2
— = 2
= o =98 +2y
differentiating w.r.t. »
2
= G"—y=:2c‘.'e2"+:2d—’V
Ax? A
d% _dy 2 dy ., dy
= ﬁ=25+239x+4y—4y—2d—+25—4y
d%y v
S N A TP
= e ar T

= ¥o— 4y, +4y =0
Hence prowved!
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1]

K o= s.l'n[iﬁogyJ

. _1 1
= SR X =Ea'ogy

differentiating w.r.t. x

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

differentiating w.r.tu

"_1—x2d—y+ ¥ R Ex
A 2x ol ?

2 1-x2

=5 ‘l—xz)y2=a«|'1—xzj—i+ Sy

J1- %2
= ‘l—xz)y2=xj—i+a«|‘1—x2x 3

1-x

z
= (1—x2:]y2—xy1—a2y=0

Hence proved!

Higher Order Derivatives Ex 12.1 Q25

fog v = tan~lx
differentiating w.r.t. »

1 ay 1
= =
v 1+xZ
23 _
= [1+x}a—y

differentiating w.r.tx

2
= {1+){2)d—:’£+‘.2x"r“.—y="r""—:'H
ax adx oy
2 &7y ey
= {1+X)?+[:2X l)dx 1]

Hence proved!

Higher Order Derivatives Ex 12.1 Q26
Vo= tan™ x

differentiating w.r.t. »
dy 1

= — =
dx l+x

z

= {1+x2)d—y =1
ax

differentiating w.r.t.x

& _q

= {1+x2)::—25;+2xdx
I

Hence proved!
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W= [."og (X + W”z

differentiating w.r.t. »

= dl:g;og(x+ |'1+X2)x 1 | gy Lx2x
o X+J1+X2 2~\,"'1+X2
of 2 f z
- ) 2!09(X+ 1+x )x r1+x2+x 2!og(x+ 1+x )
1= =

x+wf1+x2 ~fl+x2

squaring both sides

x.l'1+x2

2 4 .z g 4y
= {yl} =1+x2[ng+ 1+X2):| =1+;{2
= {1+x2)[y1)2= 4y

differentiating w.r.t. »

= {1+X2)2y1y2+2;((y1)2= 4y,

= {1+x2)y2+xy1=2

Hence prowved!

Higher Order Derivatives Ex 12.1 Q28

The givenrelationship is v = [_'tcm '.'c}:
Then,

od .
¥, =2tan .TE[_l:m x)

= ¥ =2tan" x. I
+x°

= { 1+ _r“]_v; =2an"' x

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

(|+_\':}_1', +2xp, = 2('3 ]
- T+x% )

:>{|+x"?l1-":+2-rl.|+f] :

Hence, proved.

Higher Order Derivatives Ex 12.1 Q29

Vo= cotx
differentiating w.r.t. »
Z‘,—i = - coseciy
differentiating w.r.t. »
a2y
= ==
i ?
iy o, Gy
= — +2y—==10
an? Y G

Hence prowved!

Higher Order Derivatives Ex 12.1 Q30

v = log ﬁ
o2

differentiating w.r.t. x
dy 1

1 oy 2

—_— =X x 2N = —

el x7 e X
L2

differentiating w.r.t. »

a? -1
I . 2[_2J =
ax X

Higher Order Derivatives Ex 12.1 Q31

-2
XQ

=

[2::03 ecx [- cosecx corx)] = Zroseciy cotx = -2

ay
v Y



v =ae® +be™*

differentiating w.r.t. x

v _ 23 +be™* [-1) = 2ae™ - be™
ax
differentiating w.r.t. x
2
= d—g =2ae™ (2] - be™" [-1) = 4a36™" + be™"
aw
Adding and subtracting 5™ on RHS
2
= 2.—"'; = 4302 4 2he™F —heF = 2 [aez" +be'x} + 2882 - ha¥
i
dty _dv
e A A TV
= ax®  dx v

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

differentiating w.r.t. »

= ay =" [cos x - sinx )+ [sinx +oos x)e”
ax
dy _ . .
= o rte fcos x - ain x)
differentiating w.r.t. »
2
= :?;=j—i+ex {- sinx - cos &) + [cos x - sinx)e*
_ v : P
- o v +[cosx - sinx)e
Adding and subtracting y on RHS
d3  ay . ¥ ay
= — ==Y 4 DEN—ENX]E +y -y =2 — -2
Z e { Jet ey -y =22y
dy _av
A Bl S - TP
= ax? Er

Hence prowved!

Higher Order Derivatives Ex 12.1 Q33

It is given that, y =cos™' x

Ther,

vy i ~1 oy
e 2 cos” )= = f]~x2)3
el ;h'(ml\ \} Ji-¢ { ' }

d*

.r.f'c:l - :a:f [“ o } ;I J

. —

llm':'""? AL)
Ji-x)

P=C08 X=X =008)

- -
7



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

- d’'y  -cosy
v {sin2 ¥)
_—Cosy
sin’ p
.2 Y L
sy sy
dy
= ?: = —cot y-cosec’ y
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1t is given that, y =™ R

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

(4wt (4) - f

::-{]—xl]%—x%—azy =0

Hence, proved.
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It is given that, y = 500¢™ +600¢ ™
Then,

& 5002 (e )+ 600. (e ™)
v dv dx
=500-¢" L (7x)+600-¢ "L (-7x)
dx e

=3500e™ — 42007

LAY 235002 () - 4200 L (e 7)
dx” dv d
5 T d =7x d
=3500-™.—(Tx)—4200-¢ 7" -—(=Tx)
dx dr

=Tx3500-¢™ + 7% 42007
=49x 500" +49x600e 7
=49(500¢" +600¢ ")
=49y

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

ay , ) oy
= E=2{—sm£‘]—2[—sm2t],d—r=2msf—2m52t
dividing (2) by (1)

dy 2(cost-cos2t)

= B -
ax EESIHEt— sin ti

differentiating w.r.t. £

@ [C;(_Y] (sin2t - sint) (- sint +2sin2t) - [cos t - cos 2¢) (2 cos 2¢ - cos t)

ae - (sin2t - sin t)2
dividing (3) by (1)
d%y  [sin2t-sint){2sin2t - sint] - [cos t - cos 2t){2c0s 2¢ - cos t)
ax? 2(sin2t - sin t]3
Putting ¢ = 7/
dy _(0-1(0-19-[o-(-1)){2(1)-9) 142

ax? gfo-1)° -2

==

- (3)

=

=

-3
2
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x=4z%45 y=622+?2+3
differentiating both w.r.t.z
d—X=EZ+D d_y=122+?
dz dz
gy 12z+7 12z 7
dz Bz Bz BZ

differentiating w.r.t.z

? [Z_ﬂ 7 [— 1]

izl )
dividing {3) by {1)
a2y -7 -7
= i
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y =log (1 +cos x)
differentiating w.r.t.x»

ay 1 : —-sinx
— = - SX = —————
dx  l+cosx 1l+aosw
differentiating w.r.t.x»
- 2y {1+ cosx)cos x - sinx [- sin x)
dx® (1+cosx]2
- d%y | oosx+cosPxasin®ax| l+cosx | -1
- z - z|7
dx {1+ cosx) {1+cosx) 1+005x

differentiating w.r.t.x»

a3y +1 . [—smx J [ -1
= = - ——————x+sinx =~ ®

ax [1+CO5X) 1+cosx 1+cosx
L By dy dy

dx?  ax? 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 e +2e™

d
Then, d_y -5t 15 - [ezx + 93")
i

2
d_‘z’ —12:%% 418%™ =6 (zezx + 37|
dx
Hence,
dly L dy

Higher Order Derivatives Ex 12.1 Q41
1 2
Y= [-:ot‘ x}

differentiating w.r.t.x»

= Wy omrtiy L
dx 1+x
-2 oot i
- - al {chain rule)
l+x
= {1+x2)j_i= —2cot ik

differentiating w.r.t.x

+1
= 1+x2 Yo+ 2y =+2[ ]
{ ) z ! 142
{multiplication rule on LHS)

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

Hence prowved!
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__ay d¥
e gy



We know that, i[cos ec” !
ax

-1
=—=L
|X|\,‘X2—l
Let y=cosec” 1x
ay _

-1
adx |X| ,'Xz_ 1
Since x> 1, |x|=x
Thus,

Ay -l
ax y ,fxz 1
Differentiating the above function with respect to x, we have,

xz—x +yxf-1

d’y 2y x%-1
dx* xz[xz - 1]
. RN oy

2

x =1

xz[xz - 1]

X +x? -1
3

xz[xz— 1]2

2x% -1

xz[xz— 1]

1) dy _ 2x*-1
o -1

Similarty, from (1), we have

L2
(2x% - 1]ﬂ=M.

dx y "IXZ -
Thus, from (2) and (3), we have,

2 2 2
x[xz—l]ﬂ+[2x2—l]ﬂ= 21 +( —2X +1J=O

o EERY el WY ey

Hence proved.

LD

2
2

Thus, x[xz

w(2)

(3
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. t
Given that, x =cost + Iagtan?, ¥=sint

Differentiating with respect to t, we have,

ax . 1 2t 1

= =_ + S =

at sint n x 5ec > x >
tan?

; 1
= —sint+ X X
Sin— CO5°—

. 1
= —sint + *

= =s5int +

. T r
25|n?c057

= —sint + —
sint

_ 1-sin’t

~ sint

_ cos’t

©sint

=COost x cott

, ay
Now find the value of ar

ﬂy
—_— I
¢ cos

dy ay dt
Thus — =4¥ % _ __
us, dx  dt . dx costx cost x cott

ay _
=+ dx tant

d
=cost, we have d—v = —sint

Since d 5
t

av
d

I
4!

Aft=

i(ﬂ)

d’y _ dt | dx

ax?  dx
dt

d
@ (tant)

cost = cott
_ seczr
COst x cott

sec’t

=sec*t xsint

2
Thus,[—d V] =seci| I
d ! 4

X2

LT
x5in—=2
4
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x = asint and y=a[oos t +log tan%]

a‘_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
e Z ax =
)
acost(-acost - acosect oott] - [-asint + acosect ) [-asint)

{acost]a
—a%coe?t - 3% oot?t - a%sint+ &%
& cosTt
—a%coe?t - a%sin?t - % cot?t + 87
& cos’t
—az[coszt + sinzt] -2t ot?t+ &

a*cos®t
1
_—
Asin“toost

Higher Order Derivatives Ex 12.1 Q45
x=a {oos t + tsint)

a‘_x = -g3sint + atcost + asint
at

= atcosit

d%x .

— = -gtsint + soost

at?

y=afsint - toos t)

d_y =gcost —a00st +atsint
ar

= atsint

a2y .

—= = atcost + asint

dt?

dr oy oy I
d% _ gt dr? gt ar’

A ® (d_x ]3
dt

atcost{at cost + asint) - at sint {-at sint + 00st)

{atcos t}S

_ St oos’t+ Ftoostsing + &t SNt - gtsint cost
{at cost)’

a2 1

T PP cost  atcosit
a2y 1 842

- ¥ =005 —
3 4 4
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x=a {oos t +log tan é} and y=asint

d—x——asint+a L >=<secz£><l
ar tanE 2 2
2
=—asint+a;
3 t
Z2sin_cos—
2
= —asint + aoosect
d%x
gy = - Ccost — acosect cott
ay
— = FCost
at
2y '
— =-&sint
at

dx d%  dy d%x
P FE g
dx® cdx
%)
{-asint + acosect)(-asint) - (acost)(-acost - acosect cott)

{—asin t+a cosectf

Fsin‘t+ a‘costt- a8 + a cot®

- (e
&SNt + —
sint

_ &fcot?t L sin®t 1 sint

Froostt cos*t
e lx Sn= g f
== == e
dx .z R 3
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®=a [cos2t+ 2tsin2t)

d_x = —ZasinZt+ 2asin2t + datcos2t = datcos 2t

dt
y = alsin2t - 2tcos2t)
i—\i = Zacos 2t - Zacos2i+ datsinz2t = datsin2t

dy
= tan2t
o
d®  d

= —|[tan2t
&~ gt
d*y sy d

= 2t—[2t
5z - se g (=
d*y d

= Zsec?2t__ |t
e (t)
d*y 1
= 2sec?lt
dx BTt datcos 2t
sz 1 3

= __zec’2t
dxZ  Za

2
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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

ey dt)

Dividing (2} by {1)

dy ay dt  x

dx gt ax W

Differentiating w.r.t.¢

dy] A d

al=r _ ¥

- [G‘X __ Yar " ar
ar yz

Putting values from 1) and {2)

_ d[ﬂ—ﬁL _{y2+x2}”wm{3)

at e

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 ;
e = 3Acos 3x +38 [- 5in 3x )

again differentiating w.r.t. x

o‘zy
= — =3A[-sin3x)x3-328 [cos 3x ) x 2
dx
a2y .
= —= ==-9[Asin3ax + 8005 3x) = -9
Swia H=us9):
Mow addin ﬂ+ﬂ+3
= ax®  dx %
= ﬂ+ﬂ+3y=—'§Iy+4(3;51-505“3)(—385;’.f'.~2—‘.}<)+3y
g‘xz dx
=12(Acos 3x - & sin3x) - 6 [A sin3x + 8 cos 3x)
2
= d—£+ﬂ+3y=[12;4—55]0033x—{125+5ﬂ]3;’n3x
ax o
But given,
2
d_;+_4dy +3y = 10cos 3x
adx ax
Thus, 124- 68 =10 ............ [1)
and -{128+68A4)=10.......... {2)
solving [2)

128 4+6A=0=06A=-128 = A =-28

Putting value of A in [l]

= 12(-28)-63=10
= -248 -68 =10
= - 308 = 10
> g
3
= A=-2x1.2
3 3
2 -1
andAdA=—-;, B8=—
3 3
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v = 4e~" cos fot+c)
differentiating w.r.t. ¢

g .
= d—ﬁ: A{e'k {-sinfot+c)xp)+[cos (pt+c)][—re'k}}
= ~Ape™ gin fot+c)- kAe™ ms [pt +c)
el )
= d—i=—ﬂpe'**san(pt+c]—ky
differentiating w.r.t. ¢
a? :
d_t); = —;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—Ekyl+.f<y1
2
j—; = Apke™" sin {pt+c)- p%y - 2ky ' - kAP sin {pt +c) - &3y
3y _ 2 2 oy
= d—rz-—[p + ik )y—zka
%y ay 2
= —=+2k Z—+ny=0
ae St

Hence proved!

Higher Order Derivatives Ex 12.1 Q51

Yy o= x"[a cos(logx) +bsin(logx]}

y = & cos(logx] + bx"sin(logx)

j—i= anx' ' cos(logx)- ax" ' sin(logx) + brnx™ sin(logx ) + bx™ cos(log x)

3—:’:= ¥ oos(logx)(na+ b+ <" sinflogx)(bn - &)

dzv d n=1 =1

o d—(x cos(logx)(na+ b+ x"sin(logx)(bn - &))
x x
2

% = (na+b)[(n - 1)x"2cos(logx) - x2sin(logx) |+ [bn- &)[[n - 1)x"Zsinflogx) + x™2 cos (logx) |
X

d2

d—:; = [na+b)x"?[(n- 1) cos(logx) - sin(logx)]+ (bn- a)x"*[(n - 1)sin{logx)+ cos(logx]]

x2%+(1-2n]j—z+(i+n2:|y
= [na+b)x"[(n- 1)cos (logx) - sin(log x) ]+ (bn- a)x" [[n- 1)sin(logx)+ cos(logx] ]
+(1-2n)x"cos(logx)[na+b)+ (1- 2n)x"tsin(logx)(bn - &)
+ a(1+n2]x“o:>5[|og>c)+ b1+ nz)x"sin[log %)
=0
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¥ = a[><+ w2y 1]'| +b[><—«1'><2+ 1}_n,

dv . nafx + m}““[h x(x2 4 1)'5}nb[x_ Jﬁ}'“[p x(x2+ 1)‘§]

dx

e R

- i |afe 1) b2 1) ]
dy n

F'Z]xzﬂﬁ w4 1
dby n%E 1
B 1T (@4 )T 1

dy n&x? (‘\l'; B (\,I'Xz + 1) +y

[Xz_ 1)55 B [x2+ I)xfxz+ 1 (x2+ 1)-Jx2+ 1

r‘?x4|:-.,|'x5+ 1]I+ x2y nzlez-\-'x5+ 1)+\,t -
. -

(X +1:|~4"x2+1 [xz-r 1)\}'[)(21-1 +\lr>:2+1

Y=y



