
 

 
wecixZ e„Ëxq dvskb 18 

BDwbU  

 
 
 
 
 

f‚wgKv 
 

c~e©eZx© BDwb‡U Avcbvi e„Ëxq dvskb wK †mB m¤ú‡K© Rvb‡Z †c‡i‡Qb| wÎ‡KvYwgwZK dvsk‡bi †Wv‡gb, †iÄ, 

ch©vq BZ¨vw` m¤ú‡K© AeMZ n‡q‡Qb| eZ©gvb BDwb‡U wecixZ e„Ëxq dvskb m¤ú‡K© AeMZ n‡eb| e„Ëxq dvskb I 

wecixZ e„Ëxq dvskb Gi g‡a¨ m¤úK© wK †mB m¤ú‡K© AeMZ n‡eb| 
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

 0  e„Ëxq dvsk‡bi wecixZ Ab¦q m¤ú‡K© Ávb AR©b Ki‡eb, 

 0  e„Ëxq dvsk‡bi wecixZ Ab¦q I Zv‡`i gyL¨gvb eY©bv Ki‡Z cvi‡eb, 

 0  wecixZ e„Ëxq dvskvb¸wji cvi¯úwiK m¤úK© wbY©q Ki‡Z cvi‡eb Ges Zv cÖ‡qv‡Mi `¶Zv AR©b 

Ki‡eb, 

 0  wecixZ e„Ëxq dvsk‡bi A‡f`vejx cÖgvY I cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
msÁv, aviYv I K‡qKwU †gŠwjK m¤úK© 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  wecixZ e„Ëxq dvsk‡bi aviYv AR©b Ki‡eb, 

  wecixZ e„Ëxq dvsk‡bi gL¨gvb m¤ú‡K© Rvb‡Z cvi‡eb, 
  wecixZ e„Ëxq dvsk‡bi †gŠwjK m¤úK© m¤^‡Ü aviYv jvf Ki‡eb| 

 

wecixZ e„Ëxq dvskb 

 

sinθ=x n‡j Avgiv eywS θ GKwU †KvY hvi sine-Gi gvb x|  G m¤úK©wU †Kvb †Kvb mgq
wecixZµ‡g θ=sin–1x AvKv‡i †jLv nq| myZivs sin–1x cÖZxKwU GKwU †KvY wb‡ ©̀k K‡i  hvi
sine  

Gi gvb x| AZGe sinθ=x Ges θ=sin–1x GB ỳwU m¤úK© Awfbœ| hLb GKwU m¤úK© †`qv _v‡K ZLb AciwU 
mivmwi cvIqv hvq| Z‡e g‡b ivL‡Z n‡e †h, sin–1x GKwU †KvY, wKš—z sinθ ỳwU evûi AbycvZ weavq GwU GKwU 
weï× msL¨v| sin–1x ms‡KZwU mvaviYZ ÒmvBb Bbfvim xÓ cov nq| †Kvb †Kvb mgq GUv‡K arc sinx- I ejv 
nq| cos–1x,  
tan–1x, cosec–1x cÖf…wZ ms‡KZ¸‡jv sin–1x Gi gZ GKB A_© enb K‡i| A_©vr cos–1x GKwU †KvY hvi  
cosine x- Gi mgvb, tan–1x GKwU †KvY hvi tangent x-Gi mgvb cÖf…wZ| G‡`i‡K h_vµ‡g ÒKm Bbfvim xÓ,  
ÒU¨vb Bbfvim xÓ cÖf…wZ cov nq| 
 
Avgiv cvB, 

sinθ = x - - -   - - -   - - -   - - -   (i)  
Zvn‡j, θ = sin–1x - - -   - - -  - - -  (ii)  

(ii) bs mgxKiY (i) bs mgxKi‡Yi wecixZ m¤úK© wb‡ ©̀k K‡i| G Rb¨ sin–1x- †K wecixZ e„Ëxq dvskb ejv nq| 

Abyiƒcfv‡e, cos–1x, tan–1x, cot–1x, sec–1x, cosec–1x cÖf…wZ me¸‡jvB wecixZ e„Ëxq dvskb|  

j¶Yxq t  sin–1x Ges (sinx)–1 GB ỳwU ivwk GK bq| sin–1x GKwU †KvY wb‡ ©̀k K‡i hvi sine-Gi gvb x wKš—z 

(sinx)–1 = 
1

sinx   GKwU weï× msL¨v| 

 
wecixZ e„Ëxq dvsk‡bi gyL¨gvb 

sinθ =x n‡j, x Gi wfbœ wfbœ gv‡bi Rb¨ nπ+(–1)nθ ivwk †_‡K cÖvß me¸‡jv †Kv‡Yi mvBb (sine) Abycv‡Zi gvb x 

n‡e, AZGe †`Lv hv‡”Q sin–1x Gi AmsL¨ gvb _vK‡Z cv‡i Ges GRb¨B sin–1x GKwU eûgvb wewkó dvskb Ges 

sin–1x Gi mvaviY gvb nπ+(–1)nθ.   ev, nπ + (–1)n (sin–1x).  

D`vniY ¯̂iƒc, 

sinθ = 
1
2  n‡j θ Gi ¶z ª̀Zg abvZ¥K gvb 30°  

myZivs θ = sin–1 12  = 30° = 
π

6   

Avevi sinθ = 12  = sin 
π

6  n‡j θ = nπ +(–1)n π6   

n Gi wfbœ wfbœ gv‡bi Rb¨ θ Gi wfbœ wfbœ gvb cvIqv hv‡e| wKš—z cÖ‡Z¨K †¶‡ÎB θ †Kv‡Yi mvBb AbycvZ 1
2
  Gi 

mgvb|  

θ Gi mKj gv‡bi Rb¨ ¶z ª̀Zg (abvZ¥K A_ev FYvZ¥K) msL¨vMZ gvb‡K θ Gi gyL¨ gvb e‡j| 
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∴  θ = sin–1 
1
2   n‡j, θ Gi g~L¨gvb 30° Ges Zvi mvaviY gvb  nπ+(–1)n π6   

Abyiƒcfv‡e cosθ =x n‡j, cos–1x Gi mvaviY gvb 2nπ±θ Ges tanθ = x n‡j, tan–1x-Gi mvaviY gvb nπ + θ.  
AZGe wecixZ e„Ëxq dvsk‡bi ¶z ª̀Zg msL¨v m~PK (abvZ¥K ev FYvZ¥K) gvb‡K Zvi gyL¨gvb e‡j| 

hLb †Kvb wecixZ e„Ëxq dvsk‡bi Rb¨ ỳBwU ¶z`ªZi gvb _v‡K (GKwU abvZ¥K Ges AciwU FYvZ¥K), ZLb 

abvZ¥K gvb‡K H dvsk‡bi gyL¨gvb e‡j| 

†hgb, cos45° = 1
2
   Ges cos(–45°) = 1

2
   

GLv‡b cos–1 1
2
  Gi gyL¨gvb 45°.  

 
wecixZ e„Ëxq dvskb¸wji g‡a¨ †gŠwjK m¤úK© 
(i) ai“b, sinθ =x ∴  θ = sin–1x = sin–1sinθ  
AZGe, θ = sin–1sinθ  
Abyiƒcfv‡e, θ = cos–1cosθ  

 θ = tan–1 tanθ  BZ¨vw`| 

(ii)  hw` sinθ = x nq, Z‡e, θ = sin–1x  

sinθ = x mgxKi‡Y, θ−Gi gvb ewm‡q, 

x = sinθ = sin sin–1x  
AZGe, x = sin sin–1x  

Abycfv‡e, x = cos cos–1x  

 x = tan tan–1x BZ¨vw`| 

(iii) sinθ = x n‡j θ = sin–1x  

Avevi sinθ = x  � cosecθ = 1x   �  
1

cosecθ
 = x  � θ = cosec–1 

1
x   

∴  sin–1x = cosec–1 
1
x   

Avevi, cosecθ = x n‡j  θ =cosec–1x  

GLb, cosecθ=x  � 1

sinθ
  =x   � sinθ = 1x     � θ = sin

–1 
1
x   

∴  cosec–1x = sin–1 
1
x   

Zvn‡j Avgiv cvB, 

sin–1x = cosec–1 
1
x  ,   cosec

–1 x = sin–1 
1
x   

Abyiƒcfv‡e, cos–1x = sec–1 1x  ,   sec
–1 x = cos–1 

1
x    

Ges tan–1x = cot–1 1x ,  cot
–1x = tan–1 

1
x   
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 2 cvV 
 

wecixZ e„Ëxq dvsk‡bi iƒcvš—i 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 

  †h †Kvb wecixZ e„Ëxq dvskb‡K Ab¨ †h †Kvb wecixZ e„Ëxq dvsk‡b iƒcvš—i 

Ki‡Z cvi‡eb| 
 

 

 

wecixZ e„Ëxq dvsk‡bi iƒcvš—i 
ai“b,  sin–1x=θ,  Zvn‡j sinθ =x  

i)  cosθ = 1–sin2θ  = 1–x2                 ∴  θ =cos–1 1–x2  

ii) tanθ = 
sinθ

cosθ
  = 

sinθ

1–sin2θ
   =  

x

1–x2
     ∴  θ = tan–1 

x

1–x2
     

iii) cosecθ = 
1

sinθ
  = 

1
x  ∴  θ = cosec–1 

1
x  

iv)  secθ = 
1

cosθ
  = 

1

1–sin2θ
  = 

1

1–x2
   ∴  θ= sec–1 

1

1–x2
  

v)  cotθ = 
cosθ

sinθ
  = 

1–sin2θ

sinθ
  = 

1–x2

x   ∴  θ = cot–1 
1–x2

x    

 

myZivs, θ = sin–1x = cos–1 1–x2  = tan–1 
x

1–x2
  = cosec–1 

1
x  

 = sec–1 
1

1–x2
  = cot–1 

1–x2

x    

 

GKBfv‡e †h †Kvb wecixZ e„Ëxq dvskb‡K Ab¨ †h †Kvb wecixZ e„Ëxq dvsk‡b cwiewZ©Z Kiv hvq| 
 
R¨vwgwZK c×wZ t 

ai“b  sin–1x =θ, AZGe, sinθ = x  

g‡b Ki“b, ABC GKwU mg‡KvYx wÎfzR hvi C †KvY mg‡KvY Ges �ABC =θ  

†h‡nZz, sinθ = x,  AZGe, AC = x Ges AB =1  

1

A

x

CB
θ

 
1–x2  

 

Ges BC = AB2–AC2  = 1–x2   
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GLb, cosθ = BCAB  = 
1–x2

1
    ∴  cosθ = 1–x2   � θ = cos–1 1–x2  

tan θ = 
AC
BC  = 

x

1–x2
   ∴  θ = tan–1 

x

1–x2
   

cosecθ = 
AB
AC  = 

1
x   ∴  θ = cosec–1 

1
x    

secθ = 
AB
BC

  = 
1

1–x2
  ∴  θ = sec–1 

1

1–x2
  

cotθ = 
BC
AC  = 

1–x2

x   ∴  θ = cot–1 
1–x2

x   

AZGe, sin–1x = cos–1 1–x2  = tan–1 
x

1–x2
  = cosec–1 

1
x  

 = sec–1 
1

1–x2
  = cot–1 

1–x2

x   
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 3 cvV 
 

KZK¸wj we‡kl m~Î I Zv‡`i cÖgvY 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 

  wecixZ e„Ëxq dvsk‡bi KZK¸wj m~Î m¤ú‡K© Rvb‡Z cvi‡eb Ges Zv‡`i cÖgvY 

Ki‡Z cvi‡eb|  
 

 

 

m~Î  

i)   tan–1x + tan–1y = tan–1 
x+y
1–xy

  

ii)  tan–1x –tan–1y = tan–1 
x–y
1+xy

  

iii) tan–1x + tan–1y+tan–1z = tan–1 
x+y+z–xyz
1–yz–zx–xy

    

 

cÖgvY 
  ai“b, tan–1x =α  Ges tan–1y =β  

 Zvn‡j tanα =x  Ges tanβ = y  

(i) GLb tan (α+β) = tanα+tanβ
1–tanα tanβ

  = 
x+y
1–xy

   

 ∴  α+β = tan–1 
x+y
1–xy

   

A_©vr, tan–1x + tan–1y = tan–1 x+y1–xy   

(ii) Avevi, tan (α−β) = tanα–tanβ
1+tanα tanβ

  = 
x–y
1+xy

  

 ∴  α−β = tan–1 
x–y
1+xy

   

A_©vr, tan–1x –tan–1y = tan–1 x–y1+xy   
 

(iii) tan–1x +tan–1y + tan–1z 

 = tan–1 
x+y
1–xy

  + tan–1z 

 = tan–1 

x+y
1–xy

 + z

1– 



x+y

1–xy
 . z

  

 = tan–1 

x+y+z(1–xy)
1–xy

1–xy–z(x+y)
1–xy

  

 = tan–1 
x+y+z–xyz
1–yz–zx–xy

  

  
`ªóe¨ t wecixZ e„Ëxq dvskb¸‡jv eûgvbwewkó dvskb e‡j wÎ‡KvYwgwZK mgm¨v mgvav‡b gyL¨gvb e¨envi K‡i me 
mgq mwVK mgvavb cvIqv hvq bv| (i) bs m~‡Î gyL¨gvb e¨envi K‡i mwVK mgvavb cvIqv hv‡e hw` xy≤1 nq| 
Abyiƒcfv‡e (iii) bs m~‡Î hw` gyL¨gvb e¨envi K‡i mwVK mgvavb cvIqv hv‡e hw`  yz+zx+xy≤1 nq| 



MwYZ cÖ_g cÎ 

BDwbU AvVvi c„ôv-405  

 
 

m~Î 

i) sin–1x+cos–1x = 
π

2
  

ii) tan–1x + cot–1x = 
π

2
  

iii) cosec–1x + sec–1x = 
π
2  

cÖgvY 
(i) ai“b, sin–1x = θ Zvn‡j sinθ = x  

GLb sinθ = cos 



π

2 –θ     

 ∴ cos  



π

2 –θ   = x 

A_©vr, cos–1x = π
2
  – θ = 

π
2
  – sin–1x 

 AZGe  sin–1x +cos–1 x =  π
2
   

 

(ii) ai“b, tan–1x=θ, Zvn‡j tanθ = x  

GLb tanθ = cot 



π

2
 – θ    

∴  cot 



π

2 – θ   = x  A_©vr, cot–1x = π2  – θ = 
π
2  – tan

–1 x 

AZGe   tan–1x+cot–1x = π2   

(iii) ai“b, cosec–1x =θ,  Zvn‡j cosecθ =x  

GLb  cosecθ = sec 



π

2
 – θ    

∴   sec 



π

2 – θ   =x 

A_©vr  sec–1x = π2  – θ = 
π
2  – cosec

–1x 

AZGe   cosec–1x + sec–1x = π
2
   

 
m~Î 

2tan–1x = sin–1 
2x

1+x2
  = cos–1 

1–x2

1+x2
  = tan–1 

2x

1–x2
   

 
cÖgvYt  g‡b Ki“b, tan–1x = θ, 
 Zvn‡j, tanθ = x.  

 (i)  GLb, sin2θ = 2tanθ
1+tan2θ

  = 
2x

1+x2
  

  ∴  2θ= sin–1 
2x

1+x2
   

 A_©vr  2tan–1x = sin–1 2x
1+x2

   

 

 (ii) cos 2θ = 
1–tan2θ

1+tan2θ
  = 

1–x2

1+x2
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  ∴  2θ=cos–1 
1–x2

1+x2
     

 A_©vr  2tan–1x= cos–1 1–x
2

1+x2
   

 (iii)  tan2θ = 
2tanθ

1– tan2θ
  = 

2x

1–x2
  

  ∴  2θ = tan–1 
2x

1–x2
  

 A_©vr  2tan–1x = tan–1 2x
1–x2

   

 myZivs  2tan–1x = sin–1 2x
1+x2

  = cos–1 
1–x2

1+x2
  = tan–1 

2x

1–x2
    

 
m~Î 

i) sin–1x + sin–1y = sin–1 { }x 1–y2 + y 1–x2   

ii) sin–1x –sin–1y = sin–1 { }x 1–y2 – y 1–x2   

iii) cos–1x+cos–1y = cos–1 { }xy– (1–x2)(1–y2)   

iv) cos–1x – cos–1y = cos–1 { }xy+ (1–x2)(1–y2)    
  
cÖgvY   

 ai“b, sin–1 x =α Ges  sin–1y=β;  
 Zvn‡j, sinα = x Ges sinβ = y.  
 (i)  GLb, sin(α+β) = sinαcosβ + cosαsinβ 

   = sinα. 1–sin2β  + sinβ. 1–sin2α  

   = x 1–y2  + y 1–x2  

 ∴ α+β =sin–1 { }x 1–y2 + y 1–x2    

 A_©vr, sin–1x + sin–1y = sin–1 { }x 1–y2 + y 1–x2    
 
 (ii)  Avevi, sin(α−β) = sinα cosβ – cosα sinβ 

         = sinα 1–sin2β  – sinβ 1–sin2  α. 

    = x 1–y2  – y 1–x2  

  ∴  α−β = sin–1 {x 1–y2  – y 1–x2 }. 

 A_©vr, sin–1x–sin–1y = sin–1 {x 1–y2  – y 1–x2 }  
 

   Avevi g‡b Ki“b, cos–1x = γ Ges cos–1y = δ;  

  Zvnv nB‡j, cosγ = x Ges cosδ = y.  

 (iii) GLb, cos(γ+δ) = cosγ cosδ –sinγ sinδ 

        = cosγ cosδ – 1–cos2 γ . 1–cos2δ  

        = xy – (1–x2)(1–y2)  

  ∴  γ+δ = cos–1{xy– (1–x2)(1–y2) }  
 A_©vr, cos–1x + cos–1y = cos–1{xy– (1–x2)(1–y2) }  
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 (iv) Avevi cos(γ−δ) = cosγ cosδ + sinγ sinδ 

         = cosγ cosδ + 1–cos2γ 1–cos2δ  

         = xy+ (1–x2)(1–y2)  

  ∴  γ−δ = cos–1{xy+ (1–x2)(1–y2) }  
 A_©vr, cos–1x–cos–1y = cos–1{xy+ (1–x2)(1–y2)  

 

m~Î 

i) 2sin–1x = sin–1 (2x 1–x2 ) 
ii) 2cos–1x = cos–1 (2x2–1) 

iii) 2tan–1x = tan–1 
2x

1–x2
  

iv) 3sin–1x = sin–1 (3x–4x3) 

v) 3cos–1x = cos–1(4x3–3x) 

vi) 3tan–1x = tan–1 
3x–x3

1–3x2
   

 
cÖgvYt  i)   ai“b sin–1x =α 

   ∴  sinα =x ∴ cosα = 1–sin2α  = 1–x2  
 GLb  sin2α = 2sinα cosα = 2sinα 1–sin2α  

 ev,  sin2α = 2x 1–x2   

  ∴  2α = sin–1 ( )2x 1–x2    

 ev,  2sin–1 x = sin–1 ( )2x 1–x2    

  

 ii) ai“b cos–1x = α 

  ∴  cosα = x  
 GLb cos2α = 2cos2α–1 = 2x2–1 

  ∴  2α = cos–1(2x2–1) 

  ∴  2cos–1x = cos–1(2x2–1)  
 
 iii) ai“b tan–1x = α 
  ∴  tanα = x  

  GLb tan2α = 2tanα
1–tan2α

  = 
2x

1–x2
  

  ∴  2α = tan–1 
2x

1–x2
   

  ∴  2tan–1x = tan–1 
2x

1–x2
   

 
 iv) ai“b, sin–1 x = α 
  ∴   sinα = x 
    GLb  sin3α = 3sinα – 4sin3α 
          = 3x – 4x3 

  ∴  3α = sin–1 (3x–4x3) 
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  ∴  3sin–1 x = sin–1 (3x – 4x3) 

 
 v) ai“b cos–1x = α 
  ∴  cosα = x  
  GLb cos3α = 4cos3α –3cosα = 4x3–3x 

  ∴  3α = cos–1 (4x3–3x) 

  ∴  3cos–1x = cos–1 (4x3–3x)  
 
 vi) ai“b tan–1x =α 
  ∴  tanα = x  

  Ges tan3α = 3tanα–tan
3α

1–3tan2α
  = 

3x–x3

1–3x2
  

  ∴  3α = tan–1 
3x–x3

1–3x2
  

  ∴  3tan–1x = tan–1 
3x–x3

1–3x2
   

 
j¶Yxq t wecixZ e„Ëxq dvskb¸‡jv eûgvb wewkó dvskb| G Kvi‡Y G Aa¨v‡q cÖwZwôZ m~Î¸‡jv e¨envi K‡i 
A‡bK mgq mKj msL¨vevPK As‡Ki mgvavb cvIqv hvq bv Ges m~Î¸‡jvi cwieZ©b cÖ‡qvRb nq| cwieZ©b¸‡jv 
wbæiƒc  
(i) hw` x>0, y>0 Ges xy>1 nq Z‡e, 

 tan–1x + tan–1y = π + tan–1 
x+y
1–xy

   

(ii) hw` x<0, y<0 Ges xy>1 nq Z‡e, 

 tan–1x + tan–1y = – π+tan–1 
x+y
1–xy   

(iii) hw` yz + zx + xy>1 nq Z‡e, 

 tan–1x+tan–1y+tan–1z = π + tan–1 
x+y+z–xyz
1–yz–zx–xy

   

(iv) hw` x2+y2>1 nq Z‡e, sin–1x+sin–1y = π – sin–1 (x 1–y2  + y 1–x2 )  

(v) hw` x<0, y<0 Ges x2+y2>1 nq, Z‡e 

 sin–1x+sin–1y = – π – sin–1(x 1–y2  + y 1–x2 )  

(vi) hw` x+y<0 nq, Z‡e, 

 cos–1x+cos–1y = 2π–cos–1(xy– 1–x2 1–y2 )  
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 4 cvV 
 

wewea mgm¨v I mgvavb  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wecixZ e„Ëxq dvskb msµvš— wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 
 

 

 
D`vniY-1 t  cÖgvY Ki“b t  tan–1 5

6
  – tan–1 

1
11
  = tan–1 

49
71
    

mgvavb t tan–1 
5
6  – tan

–1 
1
11  

 = tan–1 

5
6
 – 

1
11

1 + 
5
6
 . 
1
11

  

 = tan–1 

55–6
66

66+5
66

  

 = tan–1 
49
71
   

D`vniY-2 t  cÖgvY Ki“b t  tan–1 17  + tan
–1 

1
8  + tan

–1 
1
18  = cot

–13.  

mgvavb t tan–1 
1
7
  + tan–1 

1
8
  + tan–1 

1
18
  

 = tan–1 

1
7 + 

1
8

1– 
1
7
 . 
1
8

  + tan–1 
1
18
   

 = tan–1 
15
55  + tan

–1 
1
18  

 = tan–1 
3
11
  + tan–1 

1
18
  

 = tan–1 

3
11 + 

1
18

1– 
3
11 . 

1
18

  

 = tan–1 
54+11
198–3  

 = tan–1 
65
195

  

 = tan–1 
1
3
  

 = cot–13 

D`vniY-3 t cÖgvY Ki“b, 4tan–1 15  –tan
–1 

1
239  = 

π
4   

mgvavb t 4tan–1 
1
5
  – tan–1 

1
239

  

 = 2.2 tan–1 
1
5
  – tan–1 

1
239

  

 = 2tan–1 

2
5

1– 
1
25

  – tan–1 
1
239  
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2tan–1x = tan–1 
2x

1–x2
  

 = 2tan–1 

2
5

24
25

   – tan–1 
1
239  

 = 2tan–1 
5
12
  – tan–1 

1
239

  

 = tan–1 

10
12

1 – 
25
144

  – tan–1 
1
239

  

 = tan–1 

10
12

119
144

  – tan–1 
1
239  

 = tan–1 
120
119

  – tan–1 
1
239

  

 = tan–1 

120
119

 – 
1
239

1+ 
120
119 . 

1
239

  

 = tan–1 

120∞239–119

199∞239

119∞239+120

119∞239

  

 = tan–1 
28680–119
28441+120

  

 = tan–1 
28561
28561

  

 = tan–1 1 

 = 
π
4
  

D`vniY-4 t cÖgvY Ki“b,  sin–1 13  +cos
–1 

2
3  = tan

–1 2   

mgvavb t sin–113 
 +cos–1

2
3 
  

 = tan–1
1

2 2
  +tan–1 

1

2
   

 = tan–1  

1

2 2
 + 

1

2

1–
1

2 2
 . 

1

2

  

 = tan–1 
3 2
3

  = tan–1 2   

A

BC 2 2

3
1

 

∴ sin–1
1
3
  = tan–1 

1

2 2
  

A

BC 2

1
3

 

∴ cos–1
2
3
  =tan–1

1

2
  

BC = AC2–AB2  

 = 32 –1  

 = 9–1  

 = 8  = 2 2  
 
 

AB = AC2–BC2  

 = 3–2  

 = 1  =1 
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D`vniY-5 t cÖgvY Ki“b, cos–1 63
65
  + 2tan–1 

1
5
  = tan–1 

3
4
   

mgvavb t cos–1 6365  + 2tan
–1 

1
5  

 = tan–1 
16
63
  + tan–1 

2
5

1–
1
25

   

 = tan–1
16
63
  + tan–1 

5
12
  

 = tan–1 

16
63 + 

5
12

1– 
16
63
 . 
5
12

  

 = tan–1 
192+315
756–80    

A

B C

16
65

63  
∴   AB = AC2–BC2  

 = 652–632  

 = (65+63)(63–63)  

 = 128∞2  

 = 256  = 16 

∴  cos–1 
63
65
  = tan–1 

16
63
    

 = tan–1 
507
675

  

 = tan–1 
3
4  

 

D`vniY-6 t cÖgvY Ki“b, cos–1 1213  + sec
–1 5  –tan–1 

13
7   = tan

–1 
177
391   

mgvavbt sin–112
13
  +sec–1 5 –tan–1 

13
7
   

 = tan–1
5
12
  + tan–12–tan–1 

13
7
  

 = tan–1 

5
12 +2

1 – 
5
12
 .2
  – tan–1 

13
7     

A

BC

5

12

13

 
∴ cos–1

12
13
  =tan–1 

5
12
  

A

BC

5
2

1  

AB = AC2–BC2  

 = 169–144  

 = 25  = 5 
 

AB = AC2–BC2  

 = 5–1  

 = 4  =2 

 

 = tan–1 
29
2
  – tan–1 

13
7
           ∴ sec–1 5  =tan–12 

 = tan–1 

29
2  – 

13
7

1+ 
29
2
 . 
13
7

  

 = tan–1 
29∞7–13∞2

14+29∞13
  

 = tan–1 
203–26
14+377

  

 =tan–1 
177
391  

D`vniY-7 t cÖgvY Ki“b, sin–1 3
5
  + 

1
2
  cos–1 

5
13
  – cot–1 2 = tan–1 

28
29
   

mgvavb t ai“b,  cos–1 5
13
  = θ  ∴ cosθ = 

5
13
   

   ∴  sinθ = 1–cos2θ  = 1– 
25
169

  = 
144
164

  = 
12
13
  

 GLb, tan 12  θ = 
sin 

1
2
 θ

cos 
1
2
 θ 
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  = 

2sin 
1
2
 θ cos 

1
2
 θ

2cos2 
1
2 θ

  

  = 
sinθ

1+cosθ
  

  = 

12
13

1+
5
13

  = 
12
18  = 

2
3  

  ∴  
1
2
  θ = tan–3 

2
3
  

      
1
2
  cos–1 

5
13
  = tan–1 

2
3
  

 

 ∴  sin–1
3
5
  + 

1
2
  cos–1 

5
13
  –cot–12 

 = tan–1 
3
4
  + tan–1 

2
3
  –tan–1 

1
2
   

 = tan–1 

3
4 + 

2
3

1– 
3
4
 . 
2
3

  – tan–1 
1
2  

A

BC

3

4

5

 

∴ sin–1
3
5
  = tan–1 

3
4
   

BC  = AC2–AB2  

 = 25–9  

 = 16  = 4 

 

 = tan–1 
17
6
  – tan–1 

1
2
  

 = tan–1 

17
6
 –
1
2

1+ 
17
6  . 

1
2

  

 = tan–1 

14
6

29
12

  

 = tan–1 
28
29  

 

D`vniY-8 t cÖgvY Ki“b, tan–1 1
4
  + tan–1 

2
9
  = 

1
2
  cos–1 

3
5
   

mgvavb t tan–1 
1
4  + tan

–1 
2
9  

 = tan–1 

1
4
 + 

2
9

1– 
1
4
 . 
2
9

  

 = tan–1 

17
36

34
36

  

 = tan–1 
1
2  

 = 
1
2
  . 2tan–1 

1
2
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 = 
1
2
  cos–1 

1– 
1
4

1+
1
4

  

 = 
1
2
  cos–1 

3
5
  

 
D`vniY-9 t cÖgvY Ki“b {cos(sin–1x)}2 = {sin(cos–1x)}2  

mgvavb t evgc¶   = {cos(sin–1x)}2 

  = {cos(cos–1 1–x2 )}2 

  = ( 1–x )2 = 1–x2  
 

 Wvbc¶  = {sin(cos–1x)}2 

   = {sin(sin–1 1–x2 )}2 

   = ( 1–x2 )2 = 1–x2 

 ∴  {cos(sin–1x)}2 = {sin(cos–1x)}2  
 
D`vniY-10 t cÖgvY Ki“b  tan(2tan–1x) = 2tan(tan–1x + tan–1x3)  
mgvavb t evgc¶  = tan (2tan–1x) 

  = tan 




tan–1 

2x

1–x2
  

  = 
2x

1–x2
   

 

 Wvbc¶  = 2tan (tan–1x+tan–1x3) 

  = 2tan 








tan–1 
x+x3

1–x.x3
  

  = 2tan 








tan–1 
x (1+x2)

(1+x2)(1–x2)
   

  = 2tan 




tan–1 

x

1–x2
  

  = 2. 
x

1–x2
  

  = 
2x

1–x2
  

 ∴  tan(2tan–1x) = 2tan(tan–1x+tan–1x3) 
 

D`vnib-11 t cÖgvY Ki“b, tan–1 



xcosφ

1–xsinφ
  – tan–1 



x–sinφ

cosφ
  = φ  

mgvavb t tan–1 



xcosφ

1–xsinφ
  – tan–1 



x–sinφ

cosφ
  

 = tan–1 

xcosφ

1–xsinφ
 – 
x–sinφ

cosφ

1 + 
xcosφ(x–sinφ)

(1–xsinφ) cosφ
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 = tan–1 

xcos2φ – x + sinφ + x2sinφ – xsin2φ

(1 – xsinφ) cosφ

cosφ – xsinφ cosφ + x2cosφ – xcosφ sinφ

(1 – xsinφ) cosφ

  

 = tan–1 
– x(1 – cos2φ) + sinφ + x2sinφ – xsin2φ

cosφ + x2cosφ – 2xcosφ sinφ
  

 = tan–1 
– xsin2φ + sinφ + x2sinφ – xsin2φ

cosφ + x2cosφ – 2xcosφ sinφ
  

 = tan–1 
sinφ + x2sinφ – 2xsin2φ

cosφ + x2sinφ − 2xcosφ sinφ
  

 = tan–1 
sinφ(1 + x2 – 2xsinφ)

cosφ(1 + x2 – 2xsinφ)
  

 = tan–1 tanφ 

 = φ 

D`vniY-12 t cÖgvY Ki“b sin–1 x–b
a–b  = cos

–1 
a–x
a–b  = tan

–1 
x–b
a–x   

mgvavb t ai“b,  sin–1 x–b
a–b

  = θ 

 ∴ sinθ = 
x–b
a–b

  

 GLb  cosθ = 1–sin2θ  

 = 1 – 
x–b
a–b

  

 = 
a–x
a–b

  

 ∴  θ = cos–1 
a–x
a–b   

Avevi tanθ = sinθ
cosθ

  = 

x–b
a–b

a–x
a–b

   = 
x–b
a–x  

 ∴  θ = tan–1 
x–b
a–x

  

 ∴  θ = sin–1 
x–b
a–b

  = cos–1 
a–x
a–b

  = tan–1 
x–b
a–x

  

 

D`vniY-13 t cÖgvY Ki“b tan 






1

2 sin
–1 

2x

1+x2
 + 

1
2 cos

–1 
1–x2

1+x2
   = 

2x

1–x2
   

mgvavb t tan 






1

2
 sin–1 

2x

1+x2
 + 

1
2
 cos–1 

1–x2

1+x2
  

 = tan 






1

2
 . 2tan–1x + 

1
2
 . 2tan–1x   

 = tan {tan–1x + tan–1x } 

 = tan{2tan–1x} 

 = tan 








tan–1 
2x

1–x2
  

 = 
2x

1–x2
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D`vniY-14 t cÖgvY Ki“b  sec2(tan–12)+cosec2(cot–13) = 15  

mgvavb t sec2(tan–12) + cosec2(cot–13) 

 = 1+tan2 (tan–12) + 1+cot2(cot–13) 

 = 1+{tan(tan–12)}2 + 1+ {cot(cot–13)}2 

 = 1+22+1+32 

 = 1+ 4+1+9 

 = 15  
 

D`vniY-15 t cÖgvY Ki“b  cot cos–1sin tan–1 3
4
  = 

3
4
   

mgvavbt cot cos–1sin tan–1 
3
4  

 = cot cos–1sin sin–1 
3
5
  

 = cot cos–1 
3
5  

 = cot cot–1 
3
4
  

 = 
3
4
   

A

BC

3

4

5

 

∴ tan–1
3
4
  = sin–1 

3
5
   

A

BC 3

4
5

 

∴ cos–1
3
5
  = cot–1 

3
4
   

AC = AB2+BC2  

 = 9+16  = 25  = 5 

 
 

AB = AC2–BC2  

 = 25–9   

 = 16  = 4 
 
 

 
 

D`vniY-16 t hw` tan(θ−α) tan(θ−β) = tan2θ nq Z‡e cÖgvY Ki“b θ = 1
2
  tan–1   

2sinα sinβ

sin(α+β)
   

mgvavb t     tan(θ−α) tan(θ−β) = tan2θ  

 ev, sin(θ−α) sin(θ−β)
cos(θ−α) cos(θ−β)

  = tan2θ  

 ev, cos(θ−α) cos(θ−β)–sin(θ−α) sin(θ−β)
cos(θ−α) cos(θ−β)+sin(θ−α) sin(θ−β)

  = 
1–tan2θ

1+tan2θ
    [ †hvRb-we‡qvRb Rb¨ ] 

 ev, cos{(θ−α)+(θ−β)}
cos{(θ−α)–(θ−β)}

  = cos2θ  

 ev, cos{2θ–(α+β)}
cos(β−α)

  = cos2θ  

 ev, cos{2θ–(α+β)} = cos2θ cos(β−α)  

 ev, cos2θ cos(α+β) + sin2θ sin(α+β) = cos2θ cos(β−α)  

 ev, sin2θ sin(α+β) = cos2θ cos(β−α) – cos2θ cos (α+β)  

 ev,  sin2θ sin(α+β) = cos2θ {cos(β−α) – cos(α+β)}  

 ev,  sin2θ sin(α+β) = cos2θ.2sinα sinβ  

 ev,  sin2θ
cos2θ

  = 
2sinα sinβ

sin(α+β)
   

 ev,  tan2θ = 2sinα sinβ
sin(α+β)
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 ev,  2θ = tan–1 2sinα sinβ
sin(α+β)

   

 ∴  θ = 
1
2
  tan–1 

2sinα sinβ

sin(α+β)
   

 
D`vniY-17 t hw` cos–1x +cos–1y +cos–1z = π Z‡e cÖgvY Ki“b x2+y2+z2+2xyz =1  

mgvavbt cos–1x+cos–1y+cos–1z =π  

 ev, cos–1x+cos–1y = π–cos–1 z  

 ev, cos–1 {xy– (1–x2)(1–y2) } = π –cos–1z  

 ev, xy – (1–x2)(1–y2)  = cos (π–cos–1z)  

 ev, xy – (1–x2)(1–y2)  = – cos cos–1z  

 ev, xy– (1–x2)(1–y2)  = – z  

 ev, xy + z = (1–x2)(1–y2)   

 ev,  (xy+z)2 = (1–x2)(1–y2)  

 ev, x2y2 + 2xyz+z2 = 1–x2–y2+x2y2  

 ev,  x2+y2+z2 +2xyz =1  
 

D`vniY-18 t hw` tan–1x+tan–1y +tan–1z = π
2
  nq Z‡e, cÖgvY Ki“b yz+zx+xy=1.  

mgvavbt tan–1x + tan–1y + tan–1z = 
π

2
   

 ev, tan–1 x+y+z–xyz
1–yz–zx–xy

  = 
π

2
   

 ev, x+y+z–xyz1–yz–zx–xy  = tan 
π
2  = �  

 ∴  1–yz–zx–xy = 0 

 ∴  yz+zx+xy = 1 

 

D`vniY-19 t hw` sin(π cosα) = cos (π sinα) nq Z‡e †`Lvb †h,  α = ± π4  + cos
–1 

1

2 2
   

mgvavbt sin(π cosα) = cos(π sinα)  

 ev, sin (π cosα) = sin (π
2
  ± π sinα)  

 ev, π cosα = π
2
  ± π sinα  

 ev, cosα = 1
2
  ± sinα  

 ev, cosα ± sinα = 12   

 ev, 1
2
   cosα ± 

1

2
   sinα = 

1

2 2
   

 ev, cos π
4
   cosα ± sin 

π

4
   sinα = 

1

2 2
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 ev, cos(α ± π4  ) = 
1

2 2
   

 ev, α ± π4  = cos
–1 

1

2 2
   

 ev, α = ± π
4
  + cos–1 

1

2 2
    

 

D`vniY-20 t mgvavb Ki“b t tan–1 x–1
x–2

  + tan–1 
x+1
x+2

  = 
π

4
   

mgvavbt tan–1 
x–1
x–2

  + tan–1 
x+1
x+2

  = 
π

4
   

 ev, tan–1 

x–1
x–2

 + 
x+1
x+2

1– 
x–1
x–2 . 

x+1
x+2

  =  
π
4
   

 ev, tan–1 (x–1)(x+2)+(x+1)(x–2)
(x–2)(x+2)–(x–1)(x+1)

  = 
π

4
   

 ev, tan–1 x
2+x–2+x2–x–2

(x2–4)–(x2–1)
  =  

π
4
   

 ev, tan–1 2x
2–4
–3   = tan–11  

 ev, 2x
2–4
–3

  = 1 

 ev, 2x2–4 = –3  

 ev, 2x2 = 1  

 ev, x2 = 1
2
   

 ∴  x = ± 
1

2
   

 

D`vniY-21 t mgvavb Ki“b  tan–1(x–2)+tan–1(x+2) = tan–1 1
2
   

mgvavb t     tan–1(x–2) + tan–1 (x+2) = tan–1 1
2
   

 ev, tan–1 x–2+x+2
1–(x–2)(x+2)  = tan

–1 
1
2   

 ev, 2x

1–(x2–4)
  = 

1
2
   

 ev, 2x

1–x2+4
  = 

1
2
   

 ev, 1 –x2+4 = 4x  

 ev, x2+4x–5 = 0  

 ev, (x+5)(x–1) = 0 



GBP.Gm.wm †cÖvMÖvg 

BDwbU AvVvi  c„ôv-418 

 ∴  x = –5, 1  
 
 wKš—z x = –5 cÖ`Ë mgxKiY‡K wm× K‡i bv| ∴  x =1.  
 
 

  

Abykxjbx-18.1 

cÖgvb Ki“b t 

1. i) tan–1 
1
2
  + tan–1 

1
3
  = 

π

4
  

 ii) tan–1 
1
3
  – tan–1 

1
5
  + tan–1 

1
7
  = tan–1 

3
11
  

 iii) 2tan–1 
1
3
  + tan–1 

1
7
  = 

π

4
  

 iv) tan–1 
1
4
  + tan–1 

2
9
  + tan–1 

1
5
  +tan–1 

1
8
  = 

π

4
  

 v) tan–1 
x

x2+1 +1
  + tan–1 

x

x2+1 –1
  = 

π
2  

 vi) tan–1 a –tan–1c = tan–1 
a–b

1+ab
  + tan–1 

b–c

1+bc
  

 vii) tan–1 
xr
yz  + tan

–1 
yr
zx  + tan

–1 
zr
xy  = π †hLv‡b r=x+y+z 

 

2. i) tan–1 
3
5
  + sin–1 

3
5
  = tan–1 

27
11
  

 ii) sec–1 
13
5   – cosec

–1 
5
2   = tan–1 

2
29  

 iii) cos–1 
1

5
   –  

1
2
  sin–1 

3
5
  + tan–1 

1
3
  = tan–12 

 iv) tan–1 
2
3
  = 

π

2
  – sec–1 

13
2

  

 

3. i) sin–1 
3
5  + sin

–1 
8
17  = sin

–1 
77
85  

 ii) sin–1 
5
13  + cot

–1 
17
7   = 

π
4  

 iii) sin–1 
3

73
   + cos–1 

11

146
   + sin–1 

1
2
  = 

5π
12
  

 iv) cos–1 
2
3
   –  cos–1 

6+1

2 3
  = 

π
6
  

 

4. i) 4sin–1 
1

17
   –  tan–1 

79
401  = 

π
4  

 ii) cos–1 
41
49
  = 2sin–1 

2
7
  

 iii) 3tan–1 
1
4
  = tan–1 

47
52
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5. i) 4(sin–1 
1

5
   +  cot–13 ) = π 

 ii) 4(cot–13 + cosec–1 5 ) = π 
 

6. i) sin(2sin–1x) = 2x 1–x2  

 ii) sin (3sin–1x) = 3x–4x3 

 iii) 2sin–1x = sin(2x 1–x2 ) 
 

7. cos(2 tan–1 
1
7
  ) = sin(4 tan–1 

1
3
  ) 

8. tan–1 (
1
2   tan2θ) + tan

–1 (cotθ) + tan–1(cot3θ) = 0 

9. i) tan–1x  =  
1
2
  cosec–1 

1+x2

2x
  

 ii) tan–1 x   =  
1
2
  cos–1 

1–x
1+x

  

10. i) cot cos–1 sin tan–1x = x 

 ii) cos tan–1 sin cot–1x = 
1+x2

2+x2
  

 iii) sin cos–1 tan sec–1 
x
y  = 

2y2–x2

y   

 iv) cos tan–1cot sin–1x = x 

11. 2tan–1 [tan
α
2
   tan (

π
4
  –
β
2
  ) ] = tan–1 

sinα cosβ

sinβ+cosα
  

12. sin2(cos–1 
1
3
  ) – cos2 (sin–1 

1

3
  ) = 

2
9
  

13. tan { 
1
2
  sin–1 

2x

1+x2
  + 

1
2
  cos–1 

1–x2

1+x2
  } = 

2x

1–x2
  

14. i) 2tan–1 {
a–b
a+b

   tan 
θ
2
  } = cos–1 

b+a cosθ

a+b cosθ
  

 ii) 2tan–1 



a

b tan 
θ
2
  = sin–1 

2 ab sinθ

(b+a)+(b–a) cosθ
  

15. tan–1 {( 2 +1) tanα } – tan–1 {( 2  –1) tanα } = tan–1 (sin2α) 

16. 2tan–1(cosec tan–1x – tan cot–1x) = tan–1x 

17.  hw` sin–1x +sin–1y = π2  nq, Z‡e †`Lvb †h,  

 i) x2+y2 =1 

 ii) x 1–y2  +y 1–x2  = 1.  

18.  hw` cos–1x +cos–1y = π
2
  nq, Z‡e †`Lvb †h,  

 i) x2+ y2=1 

 ii) xy – 1–x2 1–y2  = 0.  
 
19.  hw` tan–1x +tan–1y +tan–1z =π nq, Z‡e †`Lvb †h, x+y+z = xyz.  
 

20.  hw` sin–1x+sin–1y+sin–1z = π nq Z‡e †`Lvb †h,  

 x 1–x2  + y 1–y2  +z 1–z2  = 2xyz  
 

21.  i) hw` sin(π cosθ) = cos(π sinθ) nq, Z‡e †`Lvb †h, θ = ± 12  sin
–1 

3
4   
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 ii) hw` cos–1 xa  +cos
–1 

y
b  = θ nq, Z‡e †`Lvb †h, x

2

a2
  – 

2xycosθ
ab   + 

y2

b2
  = sin2θ 

  

22.  hw` A+B+C=π, tan–12 = A Ges tan–13 = B nq Z‡e †`Lvb †h, C = π
4
  

  
23.  mgvavb Ki“b t 

 i) tan–1 
x–1
x+1

  + tan–1 
2x–1
2x+1

  = tan–1 
23
36
   

 ii) 2cot–12 + cos–1 
3
5  = cosec

–1x    

 iii) tan–1x +2cot–1x = 
2π
3
   

 iv) sin–1x +sin–12x = 
π
3
     

 v) sec–1 
x
a
   – sec–1 

x
b
  = sec–1b –sec–1 a   

 vi) tan(cos–1x) = sin(tan–12) 

 vii) tan–1 
2x

1–x2
  + cot–1 

1–x2

2x   = 
π
3   
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