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Freptorffa wforq 1 @€ wmen €, S SeeR U i ST ImEnet SoiH shetherd (et )
afew, ffaw =nfafa, ®e- THar (Harmonic) 1@ WA ®eqi & 1&q9q & fau
fter 21 Brenufada wem & ST & faa 39 W feard e sEwe ydid giar 2

%o fogiv dmel 9% Srepvfida wem ' gfadm ot 2d 2

39 Y uE 2 foF N sEwes W w % o gt g S e o 9w W@ ®
P werdl @ fe o amy $2

39 U8 H TH T WA H TA gedl A W TR H ®9 i wenl qen e
Yfaciml @ STashersii Sl [ H  GA A1 UROMH G HI| TG TH ST T FHE I,
&0 Freprofafaa werl ok 39e ufaaml &1 geqol ==t o, eam w9 &1 @ w3

r

©

TH U8 % IHIA & 918, oMY fHfated § wued g ST

o frFfHdT worl & Tawas yom fagra 9 Aa HE

o Yigem frwuifada weml & Tawas yod fagra @ | S

o Trewmuifadia den faeim Sepoifadta werl & stasherst UM =W (Product rule),
qNT 19 (quotient rule) A @l f9919 (chain rule) T YT FTh AG HEA

e UF Tod & fgdla &I (second order) T SAdFhersl A HEAT

e HUI &% Horl % w9 H Prepoifda swuEl w1 9
o Trwmifada wol wt |® AWe dimet &1 9,
o AaherS] i TR 91 el o 3TaheS Jd i & fafy= fam =1 3E1
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27.1 9w fagr g1 & CeRviiad el ol Taehets

(i) A y = sin x B
am fF x & 9F g (geH) 9fs sx® foT, y &AM § 9 gfg Sy B
y + Oy =sin(x + dx)

qAq dy =sin(x + 0x) —sin x
=2cos x+6—x sins—X sinC—sinDchosC+DsinC_D
2 2 2
sin—
8—y=2cos X+ 2
Ox ox
sin Ox
. dy .. &) . My . 2
lim —= lim cos| x+— |- lim =cosx.1 o lim =1
x—00X  8x—0 ox—0 OX 3x—0 5l
2 2
d
HAd:, —y:cosx
dx
d .
31eriq, —(sinx) =cosx
h dx

(i1) AT y=cosx%l
am fF x & qF H Tog gfg s ® faw, y& 9 o "m gfg sy R
y + Oy = cos(x + 0x)

qaan Sy =cos(x + 0x) — cos X
) ( SX] . Ox
=-2sin| X +— [sin—
2 2
. ( SXJ . 0Xx
—2s8in| X +— |-sin—
¥ 2) 2
ox Ox

sin —
fim & = fim sin(x+5—xj. lim —2

dx—0 Ox 5x—0 3x—0 Sl
2
- { lim sinSX/Z—l}
=msicl 550 ax/2
dy .
ad:, —> =—sinx
dx
37901, i(cosx):—sinx
dx




FreRruTfadia werl ot

(i) Ay = tanx &1

o TR x % "1 | g gfg sx @ faw, y & 9 A "W gfg Sy @l
y + Oy = tan(x + 0x)

qe 8y = tan (x +8x) — tan x

_sin(x+8x) sinx

cos(X +0X) cosx

_sin(x + 6x) - cos X —sin x.cos(x + 0x)

cos(x + 0x)cos X

_osin[(x+8x)—x] _ sin 6x
cos(X +0x)cosx  cos(x +0x)-cosx

dy _ sindx 1
0x  Ox  cos(x+0x)cosx
im & = gim S0 i !
8x—00X 8x—0 OX  8x—0cos(X + O0x)cos X
1 sin 8x
=1- 2 - lim =1
cos?x — €€ X { dx—0 Ox }
d
¥, Y = sec?x
dx

a1eriq

L

i(tan X)= sec’ x
dx
(iv) M y=sec x B

o fF x & 71 H g gy sx @ faw, y & W A " gfg Sy @l
y + Oy =sec(x + Ox)

1 1
qen dy =sec(x + Ox) —sec X = Cos(x + 0x) cosx
. ox | . ox
_ cOSX —COS(X +0x) 2sin X"‘? S
cos(X + 0x) cos X COS(x + 8X)COS X
. SX 8X
sin| X +— 0 92
5y ( 2) sin 5
8x  cos(x +8x)cosx OX
2
5 sin(x+82X) Sinsl
lim o _ lim i 2
5x—0 08X  8x—0COS(X +8X)CcosX dx—0 OX
2
sinx sinx 1
=—— 1= . = tan X.sec X
cos“ x COSX COSX
dy
3d, —=secXx.tanx
dx
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Tl WeT il ahl STeleheTst
HIEIe - VIl 379, di(sec X) =secx -tan X

X
= TR, T fag W wwd §

d
—(cotx) = —cosec’x
dx

d
—(cosec x) =—cosec x-cot X

fewutt dx

IEETOT 27.1. FUH THETT EN cotx’ W TS @ HITSU

TA y=cotx2

M x % AH B 09 gfg &x & fU, y & AE ¥ g 9fg Sy @
y +dy =cot(x + 8x)2

cos(x + 6X)2 cos x>
2

BRIl 8y =cot(x +8x)* —cotx” = sin(x +8x)*  sinx

_ cos(x + SX)2 sinx? —cos x> sin(x + 5)()2
- 2

sin(x + 8x)2 sin x

_sin[x? —(x +8x)%] _ sin[-2x8x — (8x)?]
- 2 2

sin(x + 8)()2 sin x sin(x + SX)2 sin x

_ —sin[(2x + 0x)dx]
- 2

sin(x + E‘)x)2 sin X

8_y _ —sin[(2x + &x)dx]

& ox sin(x + 5)()2 sinx

2

By _ iy SINI@X+803x] 2x +8x
5x—>00x  &x—0 Ox(2x+0x) 8x—0sin(x + 8x)2 sin x2

dy .. 2x { lim sin[(2x + 0x)dx ] _ 1}
ox—0

N dx sin x2.sin x 2 Ox (2x +0x)

o 2x X
- (sinx2)2 - sin? x2 = —2x.cosec? x>

d
31d:, &(cotx2):—2x-cosec2 x2

IEI0T 27.2. 99H g g™ JJcosecx bl 3Adehels FTd hiTSTq|

T ¢ T y = Jcosecx Bl
qd, y + 8y = Jcosec(x + 8x)
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5 [\/cos ec(x +0x) — \/cosec X ][\/cosec (X + 8x) ++/cosec x]
y =

\/cosec (X +0x) + \/cosec X
1 1
sin (x +0x) sinx

\/cosec (x+06x) + \/cosec X

cosec (X + 0x) —cosecx

\/cosec (x +0x) + \/cosec X

sin x —sin (x + 0x)

[\/cosec (x +0x) + \/cosec X ] [sin (x + 8x)sin x|

( SX) . Ox
2cos| X+ — [sin—
2 2

(\/cosec (x +0x) + \/cosecx )[sin(x +8x)sin x|

6 cos(X+6X) sindx /2
lim 2= lim 2 o
&x—00x  8x—0 \/cos ec(x +0x) + \/cos ecx] [sin(x +93x).sinx]
- dy _ —COS X
SH1q, dx (zm(sm x)?

1
=—§(cosec x) 2(cosec x cot x)

1
37d:, di(\/cosecx)z—%(cosec x) 2 (cosec x cot x)

X

IEETOT 27.3. UH FOg g0 sec’x @ SEEwASl [ BT
T : AN y=sec’x €

A y+5y=sec2(x+8x)%|

ad, 8y=secz(x+8x)—seczx

_ cos® x —cosz(x + 0x)

cos’ (x + f)x)cos2 X

_ sin[(x + Ox + x]sin[(x + 0x — X)]

cosz(x + Sx)cos2 X

_sin(2x + 8x)sin dx

cosz(x + 8x)cos2 X

S_y _ sin(2x +8x)sin 8x

ox cosz(x + ES)()cos2 X.0x

.oy . sin(2x + 8x)sin dx
3T lim —= lim 5 3
’ 3x—00X  8x—0 cos” (X + 8x) cos” X.Ox
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W - VIiI dy  sin2x
CaYk| - dx  cos? xcos® x
2sin X cos x )
:ﬁz 2tan X.sec” X

COS XCOS X

=2secx(sec x.tanx)

Froquft =2sec X (sec X tan x)

Q) e

1. frafafed wer & vom {9 g/ x & 9uel 3Taehals! J1d g :

(a) cosec x (b) cot x (c)cos2x

(d)cot2x (e) cosec x2 (f)\/ﬁ
2. frafafed wem § @ % &1 Tashelsl A1d hifeg ¢

(@) 2sin? x (b) cosec?x () tan® x

et o e fagra g PreRivfhd el & efashers I G 9 @ 3R we
& ol o1 feshersl T ST i el o7, g9 37 kel % ho SN SR W
femm im

ICEI0T 27.4. TAfafad wedl & ades A hifeg ¢

(1) sin2x (1) tan+/x (i) cosec(5x3)
A : (i) HMl y=sin2Xx,
=sint, SRl t=2x
dy dt
— =cost R —=2
dt dx

, dy dy dt .
siEen fram @ 2= @ = 9 g ® .
dx dt dx

d
S o cost(2)=2.cost = 2cos 2 x
dx

314, i(sin 2x)=2c0s2x
dx
(ii) AT y = tan/x
=tant, &, =Jx

—=sec”t —=
dt 4 dx  2Jx

198 wfuta



frenuTiade werAt @t 31e

g@en w9 ﬂzd—y-iﬁ,gﬁﬁqﬁm%:

dx dt dx
2
d_y :seczt-—l _See vx \/;
dx 2Wx o 2dx
d sec? \/;
A, —(tan \/;) =
dx 2%

Wﬁrﬁ:w y:tan\/; %l

2
9 _ e x4y o
dx dx 2Jx

(iir) | y=cosec(5x3) 2l

d_y =—Cos ec(SX3 ) COt(5X3) . i[5X3 ]
dx dx

=-15x2 cos ec(5x3)cot(5x3)

e t=>5x° yfqeenfud &, o9 9 WY HI A H G o
IARI0T 27.5. TAfafed wa & ofawes [@ hiST

) __ sinx
(l)y=x4sin2x (n)y_1+cosx
T : () y=x*sin2x
B _ x4 4 (i 2x) +sin 2x - (x) (e R R )
dx dx dx
=x* (2cos2x) +sin 2x(4x3)
=2x% cos 2x + 4x°> sin 2x
=2x>[x cos 2x + 2sin 2x]
. oy = sin X
(@ Y 1+cos x

d d
1+cosx)—(sinx)—sin Xx—(1+cos x
dy_( )dx( ) dx( )

dx (1+cos x)2

_ (I+cosx)(cosx)—sin x (—sin x)

(1+cos x)2

COSX +cosZ X +5sin? x

(I+cos x)2
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HQE"VHI _ cosx+1
He (1+cos x)?
_ 1
(I+cos x)
1 1 »x
= X =—sec” —
fewuit 2cos? X 2 2
IAEIOT 27.6. 191 § 9 Y% HAT Rl x & HU TRl I HIGT
(i) cos” x (if) /sin3 x
m: (l)tlT'_‘" y:coszx
=2, & t=cosx
dy de .
2 =2t 3:ﬁ'{ —=-sin X
dt dx
. d dy dt .
sigen frm 2= o1 yEn s, e e ©
dx dt dx
y .
——=2¢c0S X. (—sinXx)
dx
=-2cosXxsinx =—sin2x
(ll) HAT yzﬂsinz;x %l
dy 1 .3 42 d .3
—=—(S1In" X -—(S1In” X
dx 2( ) dx( )

1
2\/sin3 X
:%\/sin X COS X
dd (\/sin3 )z%\/sin X COS X
X

3sin? x - cos x

3Ad:e,

d
IETEIT 27.7. ﬁmaﬂm,aﬁ:;

1—sin x
y:

()

1+sin x
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frenuTiade werAt @t 31e

1—sin x

' () YT

1+sin x

1
d_y_l 1—sin x _E.i 1-sinx
dx 2|1+sinx dx| 1+sinx

_1 1+sin x '(—cosx)(1+sin x)—(1—sinx)(cosx)
2\1-sin x (1+sinx)?

1 f1+sinx'[ —2Cc0s X ]_ W1+sinx \ll—sinzx

~2\1-sin x (1+sinx)? __\/1—sinx.(1+sinx)2

__\/1+sinx\/1+sinx -1
(1+sin x)2 1+sinx
ﬂ_ 1

3Ad:,

dx 1+sinx

3eEvr 27.8. frfafed wedl & sifra fageti W s@das 9@ sifeg

) T
@) y:sin2x+(2x—5)2,x=5 kRS
(ii) y=cotx+sec’ x+5,x=1/6 T
T () y =sin 2x + (2x —5)?
dy d d
— =co0s2x—(2x)+2(2x—-5)—(2x -5
ix dx( )+2( )dx( )
=2cos2x +4(2x—5)
T dy
X=— —=2cost+4(n-5
5 ® i (r—=5)
=-2+41-20
=4n-22
(ii) y=cotx +sec’ x +5
g=—coseczx+2secx(secxtanx)
dx
=—cosec’x +2sec’ X tan x
x=E Ly ﬂ=—cosecz£+2secz£tanE
6 dx 6 6 6
D S S S 2
3.3 33
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YOTFHCE WhoTl ohl 3TaeholsT

IAETUT 27.9. A siny = x sin (a+y) B, @ fag =iy .

dy sin® (a+y)

dx sina

g : 98 T ® 4 siny = x sin (at+y)
_ siny

3194‘&{, sin(a+y)

(1) & T gefl B x WU SR FHA W, TH WK B €
1={sin(a+y)cosy—sinycos(a+y)}g

sin? (a+y) dx

- 1=|:sin(a+y—y)}ﬂ

sin’(a+y) |dx

dy sin® (a+y)
dx  sina

SRl

SAEIT 27.10 AR y:\/sinx+\/sinx+....33|=|? GED g,

y COSX

d j—
a fag R & G =5y o

& : e fon @ y=\/sinx+x/sinx+...3ﬁ?l GED
JAYAT Y =+/sinX+Yy 37E] y2:sinx+y
x & QUel Fahfcd 3 W, gH U Bl ®

2yﬂ=cosx+d—y 3797 (2y—l)d—y=cosx
dx dx dx
dy _ cosx
e, dx 2y-1
N\
LZ‘ @ I feha wiar 27.2
1. fmafafed oo 5 9 Y% &1 x & 9Ne AgdhaS A SIS
(a) y=3sin4x (b) y=cos5x (©) y=tan\/;
(d) y =sinv/x (e) y=sinx> (D y =+/2 tan 2x
(g) y=mcot3x (h) y=secl0x (i) y=cosec2x
2. frfafed wod & ¥ TdF &1 STawhas A ST
secx —1 sin X +cos X )
(a) f(x)= (b) f[(x)=—— (¢) f(x)=x sinx
secx+1 sin X —Ccos X




(d) f(X):(1+X2)COSX (e) f(x)=x cosecx (f) f(x)=sin2xcos3x

(8) f(x)=+/sin3x
3.  ffafed ooql § 9 9% &1 x & 9Ny AdehdS A HIfAT ¢

(@ y=sin’x (b y =cos® x () y =tan” x

(d) y=cot’x (@ y =sec’ x ® y =cosec’x

) \/_ (h) _ secx +tan x
& y=seeNx Y \ sec x — tan x

4. frafafed wa 5 9 g&® &1 Afehd fog W e@shes @ HifeT :

(a) y:cos(2x+n/2),x:E (b) y:l+sz’X:E
3 COS X 4

S. af y=\/tanx+\/tanx+«/tanx+...,3ﬂ'ﬂ s @,

ESUERRED (2y—1)j—i=sec2x 2

2
6. < cosy =xcos(a+y) ﬁ,ﬁfﬁ@ﬂﬂﬁﬁﬁg—yzw%l

X sina

27.3 Ufaei® FeRufada werl st uaH fagra 9 3dche™

3@ TH AM® Wqol™ IO wer sin'x, cos 'x, tan”'x ® WoW faged gW

EhaS A hU|

(i) 7o Tog< g1, B9 sin~ ' x o x & WY Sfaehois 910w, S e g sl fen s

T
i(sin_1 X)= !
dx (I—XZ)
'EIF!Ty:sin_lX%, at X=smyml AT x +8x =sin(y + dy)
& 8x — 0, df dy —» 0
3d, Ox =sin(y +dy)—sin y
=sin(y+6y)—siny

1 (S wel W §x @ WM W)

dx
S 1= sin(y+d8y)—siny &y
Oy Ox
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T el ohl 3Tdehelst

l:lvlg?a\(_'l - Vil . sin(y+d8y)—siny .. Oy
1= Shm 5 - lim 5% [+ 8y — 0 5@ 8x — 0]
HeT y—0 Yy dx—0 0X
1 1
2cos(y+8yj sin (SyJ
=| 1im 2 2 )] dY =(cosy)- X
dy—0 dy dx dx
dy 1 1 1
8y _ = =
feomatt | o dx cosy \/(1—sin2 y) \/(1—)(2)
i(sin_1 )=;
dx (l—xz)
(i1) i(cos_1 x)=— !
dx

(=)
TS YU & fory, S W M wfew S sinT'x & faw fEn em
(iii) 3@ =9 T € fo

;—X (tan_1 x) =

1
1+X2

A y=tan~'x 21 7@, x=tany B 3T:, x +8x = tan(y + dy)
EEl &x =0, @ dy—0

3d, dx =tan(y +0dy)—tany
= tan(y +dy) —tany Jy
dy ox
. tan(y+dy)—tany . 9y
1= lim - lim — -
dy—0 dy dx—0 OX [+ 8y — 0, 519 8x — 0]

| tlim sin(y +8y) siny Sy dy
dy—0 | cos(y +dy) cosy dx

dy i sin(y + 8y)cosy —cos(y + 8y)siny
=—. lim

dx 8y—0 dy - cos(y + dy)cosy

_dy lim sin(y + 8y —y)
dx 8y—0| dy.cos(y+dy)-cosy

i d 1 d
_dy lim [smﬁy. 1 }_ y y 2

= = ———=—"-sec’y
dx 8y—0| 8y cos(y+dy)cosy| dx cos“y dx
dy 11 1

dx  sec’y " 1+tan? y C14x2

i(tan_lx)= !
dx 1+x

2
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frenuTiada wet &

d -1 1
@iv) &(COt X)=—1+X2
TEH! IUUE H oY, SHY THR M dfeT W€ tan'x % faw feEn em

(v) 319 70 vom faga 9 fag =0 f& di(sec_lx)=; 2l
X

x(x*-1)

WA y=sec ! x g @, X:secy% e x+8x:sec(y+8y)%l
SE §x —0, AW dy—0

A, dx =sec(y+8y)—secy
1_sec(y+5y)—secy'5_y
dy Ox
. sec(y+9dy)—secy .. Oy
1=1 < im =2 -
6;20 dy Bxlfo dx [ 8y = 0, S 6x — 0]

4 2sin(y + ;Syj sin (82),)
= fim

T dx sy—0 dy.cosycos(y+dy)

sin (y+;5yj sin 82y

dy .
=—- lim : _dy siny _dy
dx 8y—0| cosycos(y+d8y) dy —&'E—E-secytany
2
dy 1 | o

dx secytany secy\/(seczy—l) - x\/(xz _1)

3md:, i=(sec_1x): !

dx xVx2—1

1

x/(x*-1)

TEH! I & oIy, 39 S e W afeu d T sec”'x % faw fwan em

(Vi) :—X (cosec_lx) =

sarevor 2711, sin~ ! (x2) @1 vem fagr @ stewers T HIfSq|
T A y=gin X238
x2 =siny
374, (x+8x)2 =sin(y + 8y)

(x+8x)2 -x? _sin(y+9dy)—siny
ox - dx
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T el ohl 3Tdehelst

SE §x —0, W dy—0

2 2
Sx ) —
T G0 Mk S T2 i Y
5x—0 (x+0x)—x dy—0 2 @ dx—0 Ox
2
dy
27X = el
X =COSYy i
dy 2x 2x 2x
:> —_— — —
dx cosy \/l—sinzy N
% wue sin”'Wx @ Se faf fasm) 9
3Qlglur 27.12. X & sin X Al Y (9gH ) HAdehelS FTd
it
TA : A y=sin"'v/x &I
= Siny:\/; (1)
Y g, sin(y + dy) =/ x +0x -(2)

(1) @ (2) @, g foeran @
sin(y+8y)—siny=\/x+6x—x/;

SRl

e
- ox

Jx +8x +/x

2cos (y+8yj sin (Syj
2 2

1
Ox CJx+0x +x

. 3y
sin| -+
3y ( Syj (2j 1
1T 2. +—2 | =
X oS dy X +8x ++/x
2

. y

sin (j
lim ﬂ lim cos(y+§j- lim _2)
8x—0 0X dy—0 2

1
= lim ———— ..
3x—0 x+6x+\/; (

d
& cosy= dy

1

dy 1

d_X_ 2\/; V1—x

1 1 1
— 0 — = = =
dx 2\/; dx  2+/xcos Yy 2Jx m 2Vx

—x

dy > 0,54 3x —0)




N\
@4 @ A feRasT T 27.3
1. vy faga @ 191 4 9 9% 1 Ta%ars A1d hife :

-1

() cos~! x2 (i) =

(iii) cos ! Jx

tan 1x

(V) tan~! x 2 v) (V) tan~! \/;

27.4uﬁ|3ﬁwﬁaﬁvrﬁq?ﬁ'aum=ﬁ%alaama

fred = #, e YoM faga g afaam Frivfide wel & STaehetst A1d
Wen on 3 ' Sl ufde reivifadia wel & STases o WA R Bl 6
STEheTSl A B

IARI0T 27.13. fafafed § 9 9% 1 e [@ hieT

@) sin '/x (i) cos ' x2 (i) (cos ec_lx)2
‘T : (i) | y=sin"'v/x 2l
d—y— ! de (Vx) (gEren e grr)
X
VI=(Vx)

! 2 !

1
s 20 o

(i) ATy =cos~! x? 2
dy - -1
2
VI-(x )2 dX \/ x* oY

d( -1 2 -2x

3Ad: \/7

(iii) @M1 y =(cosec™ 1x)? 2l

d_y =2(cos ec_lx) . i(cos ec_lx)
dx dx

_ —2cosec Ix

|X|\/X -1 |X|\/X -1

—2 cosec 'x

IxIVx2 -1

=2(cos ec_lx)

2
i(cos_lx) =
dx

IQEIOT 27.14. T=fafea & stk I HITST ;

] CcOsX

@ tan o sinx (ii) sin(2sin ! x)
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| cosx sin(;t—x)
- 1
FEO Y 1+sinx (n )
1+cos| ——x
2
el el e
— tan~! 4 2 4 2 :tan_l[tan(l_zﬂ T x
20082[75_)() 4 2
4 2
ﬂ:—I/Z
dx
(i) AT y=sin(2sin"' x) T
-1
d—y=cos(2sin_1X).i(zsin—lx)=cos(2s1n X)- >
X X 1-x
dy -l 2 2cos(2sin ! x)
—=cos(2sin " X) - —— _
dx \/1—X2 (1__X2

1 2x . -1 2x
IR0 27.15. J9iEC fR tanll > Sln11+X2 % el Sfasherst 1

-1 2x . -1 2x
T M y=tan o g 2=sin 5 T

—-X 1+x
X =tan0 aﬁ -q-{)
-1 2tan6 . -1 2tan®
y=tan — G z=sin ————
1—tan“ 0 1+tan“ 0O

= tan" ! (tan 20) M z=sin"'(sin20)
=20 daar z= 20

dy dz

—=2 qom —=2

do do

dy _dy o, 1
dx do dz 2

N

7 4 9 9% ®od 1 x & HUY TahelS G hifoW a2 IROMH (1 3) Skl TAdH
®Y H Fa hifaq

=1 (g@en =9 gr)

_ 1
L @gin ! 2 (byeos™ > (eyeos™!

_1COSX —sinX

-1 -1 tan
2. (a) tan™" (cosecx —cot x) (b)cot ™' (secx +tanx) () COS X +5in X




frenuTiade werAt @t 31e

3. (a) sin(cos_1 X) (b) sec(tan_1 X) (¢)sin~"! 1- 2x2)
(d)cos™ (4x> —3x) (e)cot™! (\]1+x2 + X)
tan”"! x 1
4, —— W tan” x % WU Fehersl A TS|
I+tan X

27.5 fgea =hife (Second order) & yahaTt

g S © Toh forelt o &1 fedia wife &1 sTeaehorsl SU® YoM Sfashols] ol STaehels
T 81 TH 3TI=0] U, ¥H T qen iaam Beporiidd werl & fgd wie %
STEheTS A0 Il THh ST<Id §H UM, W U1 Heel HH &1 T S|

3MET H{F AT & :
IARIOT 27.16. = ¥ 9 % o1 fgdig wife o1 SToshas @ Hi@

(1) sin x (i) x cos x (iil) cos ! x

BA: (i) WA y = sin x B

T Tl I x % WYY Sfehiold i W, ¥ oo € B _cosx

dx
A Tell W x % WYY R SferRfad i W, 'Y e €
dzy_ o
dx—z—d—x(cosx)— sin X
d? .
dX—z——SIHX

(i1) | y=xcosx%l
AT el B x o WUY STEwRfed wH W, Y fHed ©

9 x(—sinx)+cosx.1
dx

y _ .
——=—XsinX +cos X

dx
2T el B x B Gy fRT sTEefad 9 W, 7H fHerdr ®

d’y - o
> =——(-xsinx+cosx) =—(x.cosx +sinx)—sinx
dx dx
=—X.COsX —2sinXx

2
d .
—zz—(x.cosx +2sinx)
dx

(ii1) AT y=cos_1x%|
T el B x B GUY STERfd FH W, Y e ©

1
dy -l -1 -
%:\/1_)(2 :(l—xz)m :_(I_XZ) ’
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OTFHE ot ohl 3TdcholsT
AT gel F x B TNy R sEswfod w9 W), 7Y e ©
2 _ X
e O M e
3q: d’y _ —x
’ dx 2 - (1_X2)3/2

TR 27.17. AR y=sin"'x @, A wois fF (1-x7 )y, -xy =0 &, &l y, @n oy,
FOI: x & Gy fgda wife qen yum wife, stawars 2

A : g fe ? y=sin_1x

Al 9& R x ® WYY EHiAd HH W, Y THed ©

dy 1
dx 1_X2
dy) 1
aFeE (—j =— (31 el &1 A wE W)
dx 1-x
o (1-x%)yf =1

AT Tell W x % WUY R Sfehfod i W, &Y U ©
(1-x2) 291 =(3) +(2x) -y =0
e (1—X2)'2}’1Y2—2X yt =0

SDEI (l—xz)yz—x y1 =0

Q
\ & J <@ e foRa H 27.5
1. ™= ¥ 9 g% &1 fgdim wife o1 Aashas J1d Sifag

(a) sin(cos x) () x?tan'x

2. e y=— (sm x) g, ?ﬁg‘%ﬁg‘gﬁ:ﬁ(l X )yz—xylzlgﬁ'rm

3. A y=sin@inx) &, @ fag FifEg ﬁF +tanxj—y+ycos x =0 grm|

d2
4. IfE y=x+tanx, ﬁ, a fag wifst & COSZXd—§—2Y+2X=O€|‘III
X
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e ) (sinx)=cosx i Licosx)=—sinx
dx dx
(iif) i(tan X)= sec” x (iv) i(Cot X) =—Co0s ec’x
dx dx e
v) 4 (secx) =secx tan x (vi) a4 (cosecx) = —cosecx cot X
dX dx

. IfE u, x F TH AdFHT Hod ¢, dd :

) i(sin u)= cosud—u (i) i(cos u)= —sinud—u
! dx dx !t dx dx
d 2 du . d 7 du
—(tanu) =sec”u— —(cotu) =—cosec’u—
(i) dx ( ) dx W) dx ( ) dx
du . d du
) d—(secu) = secutanud— (vi) d—(cosec u) =—cosec ucotud—
X X X X
d . .. 1 ) d N |
° G) a(sm X)= —1 — (ii) ™ (cos” "x)= —
d -1 1 d -1
—(tan™ x) = i —(cot™ x) =
(iii) = ( ) 2 (iv) = ( ) T
d -1 1 d -1 -1
—(sec X)=—F— . —(cosec” 'X)=———
) dx o1 W dx IxIVx2 -1
o IfE u, x F TH FAIFHANT FHAT ©, q9 ¢
. i(s1n u)= I du - i(cos u)= -1 du
: =
() / _u2 dX (11) / _u2 dx
d -1 1 du d -1 -1 du
—(tan” u) = — i —(cot " u)=
(i) dx ( ) 1+u? dx () dx ( ) 1+ u2 dx
i(sec_1 u) R . d_u i(c:os ec_lu) = _—1 du
) dx lulvu? -1 ax W dx lulyu? -1 dx
o T% FIvfAdE ®om &1 fgda wife o1 Aashars! SH% Ugall hife & STashalsl ol
FaHAS B 2
e ===
. http://people.hofstra.edu/stefan_waner/trig/trig3.html
. http://www.math.com/tables/derivatives/more/trig.htm
. https://www.freemathhelp.com/trig-derivatives. html
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d
Ife y=x3tan2§ %, Kl d—z RISREAISI

2. M J1d HifT : di\/sin4x+cos4x , x=g qam 0 9|
X
3 AR ym oo’ (x4 § @ Y 3w Fi
Ja-x)? dx
4. Ife y=sec_1\/;+1+sin_1\/;_1 2, @ <uifen f ﬂ:o%l
Jx -1 x +1 dx
dy 2
5. RIE x=acos39,y=asin39 %, at 1+(d—xj %1 HE A i
dy A
6. RIE y=\/x+\/x+\/x+.... %¢ a dx d |
7. sinT'x W cos ' W1-x? & WU fEeherS T BT
d’y dy .2
8. gfg y =cos(cos x) %, a fag Sitog Th d—2—COtX'd—X+Y-Sln x=0 g
X
9. AR y=tan'x 2, a <uisw fm A+x)%y, +2xy1:0%|
10. =fg y:(cos_lx)2 %, a @TET{ IED (1—X2)yQ—XY1—2:0%I
AN
&
T@ U feReT HiEr 27.1
1. (a) —cosec x cotx (b) —cosec 2x (c)—2sin2x
(d)—2cosec’2x (e)-2 2 2 (D&
—2xcosec X~ cotx 2Jsinx
2. (@) 2sin 2x (b) —2cosec?x cot x (¢) 2 tan x sec? x
T@ MU TehaaT i 27.2
. sec” +/x cos~/x
1. (a)12cos4x (b)—5sin 5x (C)T (d) x
(e)2x cosx () 2\/5 sec? 2x (8) -3mcosec?3x

(h)10sec10xtan10x  (i)—2cosec2xcot2x




2secx tanx -2 _
2. (a) (secx + 1)2 (b) (sinx —cos X)z (c)xcosx + sinx
(d)2xcosx—(1+x2)sinx
. ) 3cos3x
(e)cosecx (I—xcotx) (f)2cos2 xcos3 x—3sin2 x sin3 x (g)2m
3. (@) 3sin? x cos x (b) —sin2x () 4tan> xsec? x (d) —4cot® x cosec’x
(€) 5sec’ x tanx () =3 cosec’x cotx (2) M
2J/x
(h) secx (secx + tanx)
4. (a)1 b)2+2
@ MU femaT HiwaT 27.3
. —2x . -1 —cos ' x -1
1. 1) —— (1) - (iii)
1-x* xV1— x2 x? 1
2x2./(1-x)
. 1 3 tan~! x ) 1
)3 Ulwrowera: () —
2x2 (1+ x)
W@ MU TemaeT dram 27.4
2x -1 1
& (a)\ll—x4 (b)\/4—x2 (C)xm
2 1 b 1
: (a) > (b) 5 (c)_1
3 —M b X -sec(tan_1 X)
@ O
-2 -3 -1
1
4. (1+ tan”! x)2
@ U TeRaT Wi 27.5
1 in? xsi b —2X(2+X2)+2tan_1x
: (@ —cos X cos(cos X) —sin” x sin(cos x) (b) 1+ x2)2
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1. x> taniseczi+3x2 tanzi 2. 0,0 3. SB=x) —2sin(4x +2)
2 2 2 5
3(1-x)3
5 I 6 L 7 !
. IsecO . .
fewuft 2y-1 21-x2
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