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_âZòùfûc ZòâùKûYcòZúd ̀ k^

_ìað_ûVùe Zêùc `k^e iõmû Gaõ aòbò^Ü `k^ i´§ùe _XÿòQ ö @ûùc _âZòùfûcú `k^e iõmû
_âKeY c¤ KeòQê ö @ûi iõùl_ùe cù^_KûAaû :

]eò ^ò@û~ûC ù~ f ùjCQò A eê BKê GùK÷K
@ûzû\K ̀ k^ ö B ùiUþe y ùKøYiò GK ~û\ézòK
C_û\^ ùjC ö f GK @ûzû\K ̀ k^ ùjûA[ôaûeê,
GK C_û\û^ x A ù~_eòKò f(x) = y ö
_ê^½ `k^Uò @ûzû\K ùjZê x @^^ý C_û\û^
ùja ö GYê _âùZýK yB fûMò,  GK @^^ý
C_û\û^ xA, ù~_eòKò f(x) = y ö GYê @ûùc
f–1 iùuZ \ßûeû iìPòZ ̀ k^Kê ̂ òcÜcùZ iõmûKéZ
Keòaû ö f–1 : BA

f–1(y) = xf(x) = y

C_ùeûq `k^ f–1Kê f e _âZòùfûc `k^ Kêjû~ûG ö GK `k^ aêýZþKâcYúd (invertible) jêG, ~\ò
ùKak ~\ò Gjû GùK÷K @ûzû\K `k^ ùjûA[ûG ö

Gjò ùlZâùe f `k^e aòÉûe jó f–1e _eòie jêG Gaõ f–1e aòÉûe, f
r
e _eòie jêG ö

@ûi @ûC ùMûUòG C\ûjeY ù\Lôaû

@ûùc f `k^Kê iõmûKéZ Keê : f : Kûeþ  ùeRòùÁâi^þ ^´e

@ûùc ~\ò ùfLê, g : ùeRòùÁi^þ ̂ ´e Kûe, @ûùc ù\Lôaû ù~ fe _eòie ùjCQò ge aòÉûe Gaõ
fe aòÉûe ùjCQò ge _eòie ö GYê @ûùc Kjê g `k^ ùjCQò f `k^e _âZòùfûc `k^ ö @[ðûZþ g
= f–1

Gjò _ûVùe @ûùc ZòâùKûYcòZòK _âZòùfûc `k^, Gjûe _eòie I aòÉûe i´§ùe @]ôK gòLôaû Gaõ
_âZòùfûc ZâòùKûYcòZòK `k^ iµéq _eò_âKûgMêWÿòK iek Keòaû ö

PòZâ 18.1

f

f–1

y

y=f(x)y=f–1(x)

x

A B
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CùŸgý
Gjò _ûVUò _Xÿòiûeòaû _ùe, Zêùc

 _âZòùfûc ZâòùKûYcòZòK `k^Kê iõmûKéZ Keò_ûeòa;
 _âZòùfûc ZâòùKûYcòZòK `k^e iÚòZòe i�ð RûYòa;
 _âZòùfûc ZâòùKûYcòZòK `k^e _eòie I aòÉûe ^ò‰ðd Keò_ûeòa;
 _âZòùfûc ZâòùKûYcòZòK `k^e ]cð Kjò_ûeòa;
 _âZòùfûc ZâòùKûYcòZòK `k^ i´kòZ _eò_âKûgKê iek Keò_ûeòa ö

_âZýûgòZ _ìaðmû^
 `k^ I `k^e _âKûe ùb\, `k^e _eòie I aòÉûe;
 ZâòùKûYcòZòK `k^e ù~ûM, aòùdûM, MêYòZK – ùKûY I aòbûRòZ ùKûY i´§úd iìZâ

18.1 _âùZýK `k^e _âZòùfûc `k^ i¸a Kò
ùMûUòG `k^e \êAUò KâcòZ ù~ûWò (x

1
, y) I (x

2
, y) ^ò@ ö _âùZýK KâcòZ ù~ûWòe @õg \ßde Kâc

a\kûA ù\ùf _ûAaû (y, x
1
) I (y, x

2
) ö

Gjû GK `k^ ^êùjñ, KûeY Cbd KâcòZ ù~ûWòe _â[c @õg GKû @U«ò ö
@ûC ùMûUòG `k^ ù^aû :

sin , , sin ,
 
2

1
4

1

2
F
HG
I
KJ
F
HG

I
KJ  Gaõ sin ,


3

3

2

F
HG

I
KJ

_âZòùfûc ùfLôùf, @ûùc _ûAaû

1
2

1

2 4

3

2 3
,sin , ,sin , ,sin
  F

HG
I
KJ
F
HG

I
KJ
F
HG

I
KJ

Gjû c¤ GK `k^ ö
@ûc ù\÷^¦ò^ Rúa^e ùKùZK C\ûjeY ù\Lôaû ö

f : QûZâ  MYòZùe _ûA[ôaû ^´e
Zêùc bûaêQ Kò f–1 i¸a ?
Gjû i¸a ùjûA_ûùe, @i¸a c¤ ùjûA_ûùe ö ~\ò \êARY QûZâ icû^ ^´e eL«ò, ùZùa f–1 GK
`k^ ùja ̂ ûjó ö KûeY, ùi ùlZâùe, \êAUò aû @]ôK iõLýK KâcòZ ù~ûWòe _â[c @õg @bò^Ü ùja ö
GYê @ûce iò¡û« ùjfû ù~

_âùZýK `k^ aêýZþKâYúd ^êùjñ
C\ûjeY 18.1

~\ò f : RR e iõmû jêG f(x) = x3 + 4, ùZùa f–1 K'Y ùja ?
icû]û^ : G ùlZâùe f ùjCQò GùK÷K I @ûzû\K Cbd ö
f ùjCQò aêýZþKâcYúd ö
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cù^Keû~ûC y = x3 + 4

     y x x y4 43 3

GYê f–1, fe _âZòùfûc `k^, @[ðûZþ f y y  1 3 4( )

ù~Cñ `k^MêWÿòK GùK÷K Gaõ @ûzû\K, ùiMêWÿòK aêýZþKâcYúd ö
@ûi, Gjò ]ûeYûKê ZâòùKûYcòZòK ùlZâùe _âiûe KeûAaû
y = sin x ^ò@ ö GVûùe _eòie ùjCQò icÉ aûÉa iõLýû ö –1 I 1 ij –1 Gaõ 1 c¤a�ðú icÉ
aûÉa iõLýû @[ðûZþ –1 y 1 ùjCQò Gjûe aòÉûe ö
@ûùc RûYê ù~ xe _âùZýK \�cû^ fûMò ye GK @^^ý cìfý @Qò ö
_âZòùfûc _âYûkúùe sinee GK ^òŸòðÁ cìfý fûMò @ûùc GK iõLýû _ûAaûKê Pûjêñ ö

cù^Keû~ûC y x sin
1

2

    sin sin sin sin ...x
  
6

5

6

13

6

xe cìfý ùjûA_ûùe,   
6

5

6

13

6
, , ,...

GYê xfûMò @iõLý cìfý ejòQò ö
y = sin x Kê ^òcÜcùZ ^ò@û~ûA_ûùe
 
6

1

2

5

6

1

2
, , , ,...F
HG
I
KJ
F
HG
I
KJ

_âZòùfûc i´§ ùja
1

2 6

1

2

5

6
, , , ,...
 F
HG
I
KJ
F
HG
I
KJ

Gjû ÆÁ ù~ C_ùeûq i´§Uò ̀ k^ ̂ êùjñ, KûeY icÉ KâcòZ ù~ûWòe _â[c @õg ùjCQò 1

2
 Gaõ Gjû

`k^e iõmûKê aòùeû] Kùe ö
y = sin xKê aòPûe Ke ö x R (_eòie) Gaõ y [–1, 1] aû –1 y 1 ~ûjûKò aòÉûe @ùU ö
Gjû ùjCQò @ù^K-GK @ûzû\K `k^ ö GYê Gjû aêýZþKâcYúd ^êùjñ ö
y = sin x aêýZþKâcYúd Keû~ûA_ûeòa Kò Gaõ Kò_eò ? jñ, ~\ò @ûùc Gjûe _eòieKê G_eò iúcòZ
eLô_ûeòaû ù~ `k^Uò GùK÷K @ûzû\K `k^ ùja, ùZùa _âZòùfûc `k^ ùjaû i¸aö

(i)   
 
2 2

x y [–1, 1] @[aû

(ii)
3

2

5

2

 
 x y [–1, 1] @[aû
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y

y

/2

y

y

–1 1

–/2

O

O 1–1

/2



y = sin–1 x y = cos–1 x

(iii)    
5

2

3

2

 
x  y [–1, 1] AZýû\ò

a�ðcû^ _âZòùfûc `k^ y = sin–1x K[û aòPûe Ke ö @ûùc Cq `k^e _eòie I aòÉûe RûYòQê ö
@ûùc _âZòùfûc `k^ _ûAñ _eòie I aòÉûeKê @\ka\k Keòaû ö GYê

(i)   
 
2 2

y x [–1, 1] @[aû

(ii)
3

2

5

2

 
 y x [–1, 1] @[aû

(iii)    
5

2

3

2

 
y x [–1, 1] AZýû\ò

GVûùe @ûùc lê\âZc i¸a iõLýû ù^aû ~ûjûe sinee cû^ ùjCQò x ~ûjûKê sin–1x e cêLý cû^

(principal value) Kêjû~ûG ö G[ôfûMò   
 
2 2

y  ùjCQò GKcûZâ _eòiÚòZò ö GYê y = sin–1xe

cêLýcû^ _ûAñ _eòie ùjCQò [–1, 1] @[ðûZþ x [–1, 1] Gaõ aòÉûe ùjCQò   
 
2 2

y ö

ùijò_eò @ûùc @^ý _âZòùfûc ZâòùKûYcòZòK `k^ i´§ùe @ûùfûP^û Keò_ûeòaû ö
`k^ _eòie aòÉûe (cêLýcû^)

1. y = sin–1x [–1, 1] LNM
O
QP

 
2 2

,

2. y = cos–1x [–1, 1] [0, ]

3. y = tan–1x R LNM
O
QP

 
2 2

,

4. y = cot–1x R [0, ]

5. y = sec–1x x 1 aû x –1 0
2 2

, ,
 

L
NM
O
QP
L
NM
O
QP

6. y = cosec–1x x  1 aû x –1
 
2

0 0
2

, ,L
NM
O
QP
L
NM
O
QP

18.2 _âZòùfûc ZòâùKûYcòZòK `k^e ùfLPòZâ



Uò®Yú

cWêýf-IV
`k^

145

_âZòùfûc ZòâùKûYcòZúd ̀ k^

PòZâ 18.2

y = tan–1 x y = cot–1 x

y = sec–1 x y = cosec–1 x

y

y

O

/2

y

y

O

/2



y

y

O
–1

/2


y

y

O 1–1

/2

–/2

–/2

C\ûjeY 18.2 ^òcÜiÚ _âùZýKe cìLýcû^ (Principal value) ^ò‰ðd Ke :

(i) sin
F
HG
I
KJ

1 1

2
(ii) cos FHG

I
KJ

1 1

2
(iii) tan FHG

I
KJ

1 1

3

icû]û^ :

(i) cù^Keû~ûC sin
F
HG
I
KJ 

1 1

2


aû, sin sin


  FHG
I
KJ

1

2 4
 aû,  


4

(ii) cù^Keû~ûC cos FHG
I
KJ 

1 1

2
0

    FHG
I
KJ cos cos cos 
 1

2 3

2

3
 aû,  


2

3

(iii) cù^Keû~ûC tan FHG
I
KJ 

1 1

3


aû,  
1

3
tan  aû, tan tan


 FHG

I
KJ6

  

6
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C\ûjeY 18.3 ^òcÜiÚ _âùZýKe cêLýcû^ ^ò‰ðd Ke :

(a)(i) cos
F
HG
I
KJ

1 1

2
(ii) tan–1(–1)

(b) cêLýcû^ aýajûe Keò cû^ ^ò‰ðd Ke :

sec cos
F
HG
I
KJ

L
N
MM

O
Q
PP

1 3

2

icû]û^ : (a) cù^Keû~ûC cos , F
HG
I
KJ 

1 1

2
  ùZùa

1

2
 cos  aû cos cos





  
4 4

(ii) cù^Keû~ûC, tan–1(–1) = ,
GYê –1 = tan 

  FHG
I
KJ  tan tan





4 4

(b) cù^Keû~ûC cos , F
HG
I
KJ 

1 3

2


GYê 3

2 6
   FHG

I
KJcos cos cos 


 

6


F
HG

I
KJ   FHG

I
KJ 

sec cos sec sec1 3

2 6

2

3




C\ûjeY 18.4 iek Ke :
(i) cos[sin–1x]

(ii) cot [cosec–1x]

icû]û^ :
(i) cù^Keû~ûC, sin–1x = x = sin 

     cos[sin ] cos sin1 2 21 1x x 

(ii) cù^Keû~ûC cosec–1 = 

x = cosec 
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cot cosec    2 21 1x

@ûi ̂ òùR ̂ òRKê _eLôaû18.1

1. ^òcÜiÚ _âùZýKe cêLýcû^ ^ò‰ðd Ke :

(a) cos
F
HG
I
KJ

1 3

2 (b) cosec 1 2d i (c) sin 
F
HG
I
KJ

1 3

2

(d) tan 1 3d i (e) cot–1(1)

2. ^òcÜiÚ _âùZýKe cû^ ^ò‰ðd Ke :

(a) cos cosFHG
I
KJ

1 1

3 (b) cosec cosec F
HG
I
KJ

1

4


(c) cos cosec
F
HG

I
KJ

1 2

3

(d) tan sec1 2e j (e) cosec cot 1 3d i
3. ^òcÜiÚ _âùZýK eûgòKê iek Ke :

(a) sec(tan–1x) (b) tan cosecF
HG

I
KJ

1

2

x
(c) cot(cosec–1x2)

(d) cos(cot–1x2) (e) tan sin 1 1 xd ie j

18.3 _âZòùfûc ZòâùKûYcòZòK `k^e ]cð

]cð -1 : sin (sin ) ,    1

2 2
 





icû]û^ :
sin = x cù^Keû~ûC
= sin–1x

= sin–1(sin ) = 

@ûjêeò c¤ sin(sin–1x) = x

ùijò @ûùc _âcûY Keò_ûeòaû ù~
(i)  cos–1(cos ) = , 0 

(ii) tan (tan ) ,    1

2 2
 





]cð -2 : (i) cosec sin  F
HG
I
KJ

1 1 1
x

x
(ii) cot tan  F

HG
I
KJ

1 1 1
x

x
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(iii) sec cos  F
HG
I
KJ

1 1 1
x

x

icû]û^ :
(i) cù^Keû~ûC cosec–1x =  (ii) cot–1x =  cùKeû~ûC

x = cosec  x = cot 

 
1

x
sin  

1

x
tan

  F
HG
I
KJ

 sin 1 1

x
  F

HG
I
KJ

 tan 1 1

x

  F
HG
I
KJ

 cosec sin1 1 1
x

x
  F

HG
I
KJ

 cot tan1 1 1
x

x

(iii) sec–1x = 
x = sec 

 
1

x
cos aû   F

HG
I
KJ

cos 1 1

x

  F
HG
I
KJ

 sec cos1 1 1

x

]cð -3 :
(i) sin–1(–x) = –sin–1x (ii) tan–1(–x) = –tan–1x

(iii) cos–1(–x) = – cos–1x

icû]û^ : (i) cù^Keû~ûC sin–1(–x) = 
–x = sin  aû x = –sin = sin (–)
–= sin–1x aû = –sin–1x

aû sin–1(–x) = –sin–1x

(ii) cù^Keû~ûC tan–1(–x) = 
–x = tan  aû x = –tan  = tan (–)
= –tan–1x aû tan–1(–x) = –tan–1x

(iii) cù^Keû~ûC cos–1(–x) = 
–x = cos  aû x = –cos  = cos(–)
cos–1x = – cos–1x

]cð -4 : (i) sin cos  1 1

2
x x


(ii) tan cot  1 1

2
x x



(iii) cosec sec  1 1

2
x x


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icû]û^ : (i) sin cos  1 1

2
x x



cù^Keû~ûC sin sin cos     FHG
I
KJ

1

2
x x 




aû cos ( )  1

2
x




cot cot tan     FHG
I
KJ

1

2
x x 




(ii) cù^Keû~ûC cos cot tan     FHG
I
KJ

1

2
x x 




  tan 1

2
x

  aû  

 tan 1

2
x

aû cot tan  1 1

2
x x



(iii) cù^Keû~ûC cosec cosec sec     FHG
I
KJ

1

2
x x 




  sec 1

2
x

 aû  

 sec 1

2
x

   cosec sec1 1

2
x x



]cð -5 : (i) tan tan tan   



1 1 1

1
x y

x y

xy

(ii) tan tan tanx y
x y

xy
   



F
HG
I
KJ

1 1 1

1

icû]û^ : (i) cù^Keû~ûC tan–1 x = , tan–1y = 
x = tan , y = tan 

@ûcKê _âcûY KeòaûKê ùja ù~ tan tan tan   



1 1 1

1
x

x y

xy


_ìùaðûq cìfýKê aûc_ûgßð I \lòY_ûgßðùe aiûAùf, @ûùc _ûC

aûc_ûgßð     Gaõ \lòY_ûgßð 



L
NM

O
QP

tan
tan tan

tan tan
1

1

 
 

    tan [tan( )]1      aûc_ûgßð
 C_ùeûq Z[ý iZý @ùU ö
ùijò_eò (ii)Kê _âcûY Keû~ûA_ûùe ö
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]cð -6 : 2
2

1

1

1

2

1
1 1

2
1

2

2
1

2
tan sin cos tan   


L
NM
O
QP 




L
NMM
O
QPP



L
NM
O
QPx

x

x

x

x

x

x

(i) (ii) (iii) (iv)

icû]û^ : cù^Keû~ûC x = tan 
(i), (ii), (iii) Gaõ (iv) ùe aiûAùf, @ûùc _ûAaû
2tan–1x = 2tan–1(tan ) = 2 ... (i)

sin sin
tan

tan
 


F
HG
I
KJ  
F
HG

I
KJ

1
2

1
2

2

1

2

1

x

x




 F
HG
I
KJ

sin
tan

sec
1

2

2 


= sin–1(2 sin cos )
= sin–1(sin 2) = 2 ... (ii)

cos cos
tan

tan
 


F
HG
I
KJ 




F
HG

I
KJ

1
2

2
1

2

2

1

1

1

1

x

x








L
NMM

O
QPP

cos
cos sin

cos sin
1

2 2

2 2

 
 

= cos–1(cos2–sin2)
= cos–1(cos 2) = 2 ... (iii)

tan tan
tan

tan
 


F
HG
I
KJ  
F
HG

I
KJ

1
2

1
2

2

1

2

1

x

x




= tan–1(tan 2) = 2 ... (iv)
(i), (ii), (iii) I (iv) eê @ûùc _ûAaû

2
2

1

1

1

2

1
1 1

2
1

2

2
1

2
tan sin cos tan   


F
HG
I
KJ 




F
HG
I
KJ  
F
HG
I
KJx

x

x

x

x

x

x

]cð -7 :

(i) sin cos tan sec cot    FH IK  

L
N
MM
O
Q
PP  

L
N
MM
O
Q
PP 

L
N
MM
O
Q
PP

1 1 2 1

2

1

2

1
2

1
1

1

1

1
x x

x

x x

x

x

 L
NM
O
QP

cosec 1 1

x

(ii) cos sin tan cosec cot     FH IK 
L
N
MM
O
Q
PP  

L
N
MM
O
Q
PP  

L
N
MM
O
Q
PP

1 1 2 1
2

1

2

1

2
1

1 1

1 1
x x

x

x x

x

x
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 L
NM
O
QP

sec 1 1

x

_âcûY : cù^Keû~ûC sin–1x =   sin = x

(i) cos , tan ,sec ,    





1
1

1

1

2

2 2
x

x

x x

cot 
1 2x

x
 aû cosec  

1

x

    


F
HG
I
KJ  

F
HG
I
KJ

   sin cos tan sec1 1 2 1

2

1

2
1

1

1

1
x x

x

x x
 e j


F
HGG
I
KJJ

cot 1
21 x

x

 F
HG
I
KJ

cosec 1 1

x

(ii) cù^Keû~ûC cos–1x = x = cos 

   


 


sin , tan ,sec , cot   1
1 1

1

2
2

2
x

x

x x

x

x

Gaõ cosec 


1

1 2x

cos sin tan    
F
HG
I
KJ

1 1 2 1
2

1
1

x x
x

x
e j




F
HG
I
KJ 
F
HG
I
KJ

 cosec sec1

2

11

1

1

x x

]cð 8 : (i) sin sin sin      L
NM

O
QP

1 1 1 2 21 1x y x y y x

(ii) cos cos cos      L
NM

O
QP

1 1 1 2 21 1x y xy x y

(iii) sin sin sin      L
NM

O
QP

1 1 1 2 21 1x y x y y x

(iv) cos cos cos      L
NM

O
QP

1 1 1 2 21 1y xy x y

_âcûY : (i) cù^Keû~ûC x = sin , y = sin ,
ùZYê aûc_ûgßð = + 
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\lòY_ûgßð = sin–1 (sincos +cossin )

= sin–1[sin(+)] = +

 aûc_ûgßð = \lòY_ûgßð
(ii) cù^ Keû~ûC x = cos  Gaõ y = cos 

aûc_ûgßð = + 
\lòY_ûgßð = cos–1(cos cos – sin sin )

= cos–1[cos (+)] =  + 

 aûc_ûgßð = \lòY_ûgßð
(iii) cù^ Keû~ûC x = sin , y = sin 

aûc_ûgßð = – 

\lòY_ûgßð    L
NM

O
QP

sin 1 2 21 1x y y x

   L
NM

O
QP

sin sin sin sin sin1 2 21 1   

= sin–1[sin cos – cos sin ]

= sin–1[sin(–)] = – 

 aûc_ûgßð = \lòe_ûgßð
(iv) cù^ Keû~ûC x = cos , y = cos 

aûc_ûgßð = – 
\lòY_ûgßð = cos–1[cos  cos  + sin sin ]

= cos–1[cos(–)] = –

 aûc_ûgßð = \lòY_ûgßð

C\ûjeY 18.5 cû^ ^ò‰ðd Ke :

cos sin sin L
NM

O
QP

1 13

5

5

13

icû]û^ : cù^Keû~ûC sin FHG
I
KJ 

1 3

5
  Gaõ sin FHG

I
KJ 

1 5

13


ùZYê sin 
3

5
 Gaõ sin 

5

13

 cos
4

5
 Gaõ cos 

12

13

 \� eûgò ùjfû cos (+)
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= cos cos – sin sin 

    
4

5

12

13

3

5

5

13

33

65

C\ûjeY 18.6 _âcûY Ke ù~ tan tan tan  F
HG
I
KJ 
F
HG
I
KJ 
F
HG
I
KJ

1 1 11

7

1

13

2

9

icû]û^ : iìZâ _âùdûM \ßûeû tan tan tan ,   


F
HG
I
KJ

1 1 1

1
x y

x y

xy

 @ûùc _ûAùf tan tan tan  F
HG
I
KJ 
F
HG
I
KJ 



 

L

N

MMM

O

Q

PPP
1 1 11

7

1

13

1
7

1
13

1
1
7

1
13

 F
HG
I
KJ 
F
HG
I
KJ

 tan tan1 120

90

2

9

C\ûjeY 18.7 _âcûY Ke ù~ cos cos cos  F
HG
I
KJ 
F
HG
I
KJ 
F
HG
I
KJ

1 1 14

5

12

13

33

65

cos cos cos      FH IK1 1 1 2 21 1x y xy x y ]cð _âùdûM \ßûeû

@ûùc _ûAaû cos cos cos  F
HG
I
KJ 
F
HG
I
KJ     
F
HG

I
KJ

1 1 14

5

12

13

4

5

12

13
1

16

25
1

144

169

 F
HG
I
KJ

cos 1 33

65

C\ûjeY 18.8 _âcûY Ke ù~ tan cos 


F
HG
I
KJ

1 11

2

1

1
x

x

x

icû]û^ : cù^Keû~ûC x  tan  ùZYê, aûc_ûgßð = 

Gaõ \lòY_ûgßð 



F
HG

I
KJ 

 1

2

1

1

1

2
21

2

2
1cos

tan

tan
cos (cos )






  
1

2
2 

 aûc_ûgßð = \lòY_ûgßð

C\ûjeY 18.9 icû]û^ Ke : tan tan , 

F
HG
I
KJ  1 11

1

1

2
0

x

x
x x

icû]û^ : cù^Keû~ûC x = tan ,
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ùZYê, tan
tan

tan
tan (tan ) 


F
HG
I
KJ 

1 11

1

1

2






 FHG
I
KJ

L
NM

O
QP 

tan tan1

4

1

2


 

  

 

4

1

2

   
 
4

2

3 6

  FHG
I
KJ x tan

6

1

3

C\ûjeY 18.10 \gðû@ ù~

tan cos ( )   

  

F
HGG

I
KJJ
 1

2 2

2 2

1 21 1

1 1 4

1

2

x x

x x
x



icû]û^ : cù^Keû~ûC x2 = cos 2 
ùZYê 2 = cos–1(x2)

  
1

2
1 2cos ( )x

\� icúKeYe aûc_ûgßðùe x2 = cos 2 aiûAùf, @ûùc _ûAaû

tan tan
cos cos

cos cos
   

  

F
HGG

I
KJJ


  

  

F
HG

I
KJ

1
2 2

2 2

11 1

1 1

1 2 1 2

1 2 1 2

x x

x x

 

 





F
HG

I
KJ

tan
cos sin

cos sin
1 2 2

2 2

 
 





F
HG

I
KJ

tan
cos sin

cos sin
1  

 




F
HG
I
KJ

tan
tan

tan
1 1

1




 FHG
I
KJ

L
NM

O
QP

tan tan1

4




 



4

  
4

1

2
1 2cos ( )x
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@ûi ̂ òùR ̂ òRKê _eLôaû18.2

1. ^òcÜeûgòMêWÿòKe cû^ ^ò‰ðd Ke :

(a) sin sin

3

1

2
1 FHG
I
KJ

L
NM

O
QP


(b) cot (tan cot ) 1 1 

(c) tan sin cos
1

2

2

1

1

1
1

2
1

2

2
 







F
HG

I
KJ

x

x

y

y

(d) tan tan2
1

5
1F

HG
I
KJ (e) tan tan2

1

5 4
1 F

HG
I
KJ


2. cos–1x + cos–1y =  ùjùf, _âcûY Ke
x2 – 2xy cos + y2 = sin2

3. cos–1x + cos–1y + cos–1z =  ùjùf, _âcûY Ke ù~
x2 + y2 + z2 + 2xyz = 1

4. _âcûY Ke :

(a) sin sin  1 11

5

2

5 2


(b) sin sin sin    1 1 14

5

5

13

16

65 2



(c) cos tan tan   1 1 14

5

3

5

27

11
(d) tan tan tan    1 1 11

2

1

5

1

8 4



@ûùc ~ûjû gòLôùf :
 ZâòùKûYcòZòK `k^e _eòieKê \� @«eûkùe iúcòZ Kùf, _âZòùfûc ZâòùKûYcòZòK `k^e

iÚòZò i¸a ùjûA[ûG ö

(i) sin–1x = y jêG ~\ò sin y = x ù~CñVò –1 x 1,   
 
2 2

y

(ii) cos–1x = y jêG, ~\ò cos y = x ù~CñVò –1 x 1, 0  y  

(iii) tan–1x = y jêG, ~\ò tan y = x ù~CñVò x R y   ,
 
2 2

(iv) cot–1x = y jêG, ~\ò cot y = x ù~CñVò x R, 0 < y < 

(v) sec–1x = y jêG, ~\ò sec y = x ù~CñVò x y  1 0
2

,
  aû x y   1

2
,




(vi) cosec–1x = y jêG, ~\ò cosec y = x ù~CñVò x y  1 0
2

,


aû x y    1
2

0,

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 \� @«eûkùe @lùeLû\ßde @\ka\k Keò _âZòùfûc ZòâùKûYcòZòK `k^Kê ùfLPòZâ
cû¤cùe _âKûg Keû~ûA_ûùe ö

 ]cð :
(i) sin–1(sin ) = , tan–1(tan ) = , tan(tan–1) =   I sin(sin–1) = 

(ii) cosec sin , cot tan ,sec ( ) cos      F
HG
I
KJ  F

HG
I
KJ  F

HG
I
KJ

1 1 1 1 1 11 1 1
x

x
x

x
x

x

(iii) sin–1(–x) = –sin–1x, tan–1(–x) = –tan–1x, cos–1(–x) = – cos–1x

(iv) sin cos , tan cot ,cosec sec          1 1 1 1 1 1

2 2 2
x x x x x x

  

(v) tan tan tan , tan tan tan      


F
HG
I
KJ  



F
HG
I
KJ

1 1 1 1 1 1

1 1
x y

x y

xy
x y

x y

xy

(vi) 2
2

1

1

1

2

1
1 1

2
1

2

2
1

2
tan sin cos tan   


F
HG
I
KJ 




F
HG
I
KJ  
F
HG
I
KJx

x

x

x

x

x

x

(vii) sin cos tan   FH IK  

F
HG
I
KJ

1 1 2 1

2
1

1
x x

x

x




F
HG
I
KJ 

F
HGG
I
KJJ
 F
HG
I
KJ

  sec cot cosec1

2

1
2

11

1

1 1

x

x

x x

(viii) sin sin sin      L
NM

O
QP

1 1 1 2 21 1x y x y y x

(ix) cos cos cos     L
NM

O
QP

1 1 1 2 21 1y y xy y x y

ijûdK ùIßaþ iûAUþ
 http://www.wikipedia.org

 http://mathworld.wolfram.com

_ûV ùgh @býûi Kû~ðý
1. ^òcÜ CqòMêWÿòKê _âcûY Ke :

(a) sin sin sin  F
HG
I
KJ 
F
HG
I
KJ 
F
HG
I
KJ

1 1 13

5

8

17

77

85  (b) tan tan cos  F
HG
I
KJ 
F
HG
I
KJ 

F
HG
I
KJ

1 1 11

4

1

9

1

2

3

5

(c) cos tan tan  F
HG
I
KJ 
F
HG
I
KJ 
F
HG
I
KJ

1 1 14

5

3

5

27

11
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2. ^òcÜ CqòMêWÿòKê _âcûY Ke :

(a) 2
1

2

1

5

23

11
1 1 1tan tan tan  F
HG
I
KJ 
F
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3. (a) _âcûY Ke : 2 2 11 1 2sin sin  FH IKx x x
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4. ^òcÜ CqòKê _âcûY Ke :
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5. ^òcÜ icúKeYMêWÿòKê icû]û^ Ke :
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