
 

 
wÎ‡KvYwgwZK mgxKiY 17 

BDwbU  

 
 
 
f‚wgKv 

GK ev GKvwaK wÎ‡KvYwgwZK AbycvZ mgwb¦Z mgxKiYB wÎ‡KvYwgwZK mgxKiY| GKwU wÎ‡KvYwgwZK mgxKiY 

mgvavb Ki‡j AÁvZ †Kv‡Yi AmsL¨ gvb cvIqv hvq A_©vr †Kvb wÎ‡KvYwgwZK Abycv‡Zi wbw`©ó gv‡bi Rb¨ †h 

†KvYwUi wÎ‡KvYwgwZK AbycvZ †bqv nq Zvi A‡bK gvb _vK‡Z cv‡i| †Kvb wÎ‡KvYwgwZK mgxKiY mgvavb K‡i 

AÁvZ †Kv‡Yi mKj gvb‡K †KejgvÎ GKwU ivwki mvnvh¨ wKiƒ‡c cÖKvk Kiv hvq †mB m¤ú‡K© GB BDwb‡U 

Av‡jvPbv Kiv n‡e| 

 

D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

 0  wÎ‡KvYwgwZK mgxKiY m¤ú‡K© Ávb AR©b Ki‡eb, 

 0  sinθ = k, cosθ = k, tanθ = k mgxKi‡Yi mvaviY mgvavb wbY©‡q `¶Zv AR©b Ki‡eb, 

 0  wÎ‡KvYwgwZK mgxKi‡Yi mvaviY mgvavb wbY©q Ki‡Z cvi‡eb, 

 0  wbw`©ó e¨ewa‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb wbY©‡q `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
msÁv I aviYv  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  wÎ‡KvYwgwZK mgxKi‡Yi msÁv Rvb‡Z cvi‡eb, 

  wÎ‡KvYwgwZK mgxKiY m¤ú‡K© we —̄vwiZ aviYv AR©b Ki‡eb|   
 

 GK ev GKvwaK wÎ‡KvYwgwZK AbycvZ mgwb¦Z mgxKiY‡K wÎ‡KvYwgwZK mgxKiY e‡j| GKwU 
wÎ‡KvYwgwZK mgxKi‡Yi mv‡_ mswk−ó ARvbv †Kv‡Yi ev †KvY mg~‡ni K‡qKwU wbw ©̀ó gvb Øviv 
mgxKiYwU wm× n‡e| myZivs †m mg —̄ †KvY Øviv wÎ‡KvYwgwZK mgxKiY wm× nq Zv‡`i gvb wbY©q 
KivB wÎ‡KvYwgwZK mgxKi‡Yi mvaviY mgvavb|  

 
GK ev GKvwaK wÎ‡KvYwgwZK AbycvZ mgwb¦Z mgxKiY‡K wÎ‡KvYwgwZK mgxKiY e‡j| 

†Kvb wÎ‡KvYwgwZK Abycv‡Zi gvb wbw ©̀ó _vK‡j Abycv‡Zi ms‡M mswk−ó †Kv‡Yi AmsL¨ gvb cvIqv hvq|   

sinθ = 
1

2
   n‡j θ Gi ¶z ª̀Zg abvZ¥K gvb 45°| m¤úyiK †Kv‡Yi sine mgvb e‡j sin 135°=sin45°| Avevi 45° I 

135° †Kv‡Yi mv‡_ †h mg —̄ †Kv‡Yi cv_©K¨ 360° A_ev 360° †Kv‡Yi ¸wYZK Zv‡`i sine Ges 45° †Kv‡Yi sine 

mgvb A_©vr sinθ = 1
2
 | myZivs GB mgxKi‡Yi mgvavb θ =45°, 135°, 405°, 495°, 765°, – 225°, –315°, –675°, -

---- BZ¨vw`| 
Ab¨ †Kvb wÎ‡KvYwgwZK AbycvZ Øviv MwVZ mgxKiY n‡Z GKBfv‡e †`Lvb hvq, mgxKi‡Yi ARvbv †Kv‡Yi Rb¨ 
AmsL¨ gvb cvIqv hvq| 
GLb wÎ‡KvYwgwZK mgxKi‡Yi mgvavb, A_©vr ARvbv †Kv‡Yi Rb¨ cÖvß mg —̄ gvb GKwU ivwki mvnv‡h¨ wKfv‡e 
cÖKvk Kiv hvq Zv Av‡jvPbv Kiv hvK| 
 
sinθ = 0 mgxKi‡Yi mvaviY mgvavb 
†h‡nZz, sinθ =0;  

∴ msÁvbymv‡i sinθ = 
j¤^

e¨vmva© †f±i  = 0.  

myZivs, GKwU †Kv‡Yi mvBb AbycvZ k~b¨ n‡j j‡¤^i ~̀iZ¡ k~b¨ n‡e| Bnv ZLbB m¤¢e hLb †KvY DrcbœKvix 

N~Y©vqgvb †iLvwU Ny‡i G‡m Avw` Ae ’̄v‡bi †iLvwUi mv‡_ wgwjZ nq| N~Y©vqgvb †iLv Avw` Ae ’̄v‡bi †iLvi mv‡_ 

cybivq wgwjZ n‡e, hw` Zv Avw` Ae ’̄v‡bi †iLvi mv‡_ 0, ±π, ±2π, ±3π, ±4π; BZ¨vw` †KvY Drcbœ K‡i  Ges ZLb 

†KvY¸wji Rb¨ mvBb Abycv‡Zi gvb k~b¨ n‡e| 

∴  θ = 0, ±π, ±2π, ±3π, ±4π ; BZ¨vw`| 

hw` n Gi gvb k~b¨, A_ev †h †Kvb ALÊ msL¨v (abvZ¥K ev FYvZ¥K) nq, Z‡e nπ ivwki mvnv‡h¨ Dc‡i cÖvß mg —̄ 

†KvY, A_©vr mgxKi‡Yi mvaviY mgvavb cÖKvk Kiv hvq| 
 
∴ sinθ =0 n‡j, θ=nπ, hLb n Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 
 
cosθ = 0 mgxKi‡Yi mgvavb 

†h‡nZz, cosθ =0,  

∴ msÁvbymv‡i, cosθ = 
f‚wg

e¨vmva© †f±i  = 0. 



MwYZ 1g cÎ 

BDwbU m‡Zi  c„ôv-383 

myZivs, GKwU †Kv‡Yi †KvmvBb AbycvZ k~b¨ n‡j f‚wgi ~̀iZ¡ k~b¨ n‡e| Bnv ZLbB m¤¢e hLb  †KvY DrcbœKvix 

N~Y©vqgvb †iLvwU Ny‡i G‡m Avw` Ae ’̄v‡bi †iLvi Dci j¤^ nq| 

N~Y©vqgvb †iLv Avw` Ae ’̄v‡bi †iLvi Dci j¤^ n‡e, hw` Zv Avw` Ae ’̄v‡bi †iLvi mv‡_ ± π
2
  , ± 3 

π
2
  , ± 5 

π
2
  - - - - 

- - - BZ¨vw` †KvY Drcbœ K‡i Ges ZLb †KvY¸wji Rb¨ †KvmvBb Abycv‡Zi gvb k~b¨ nq| 

∴  θ = ± 
π
2
  , ± 3 

π
2
  , ± 5 

π
2
  - - - - - - - -  

hw` k Gi gvb we‡Rvo Ges ALÛ msL¨v (abvZ¥K ev FYvZ¥K) nq, Z‡e k . π
2
  ivwki mvnv‡h¨ Dc‡i cÖvß mg —̄ †KvY, 

A_©vr mgxKi‡Yi mvaviY mgvavb cÖKvk Kiv hvq| 

 ∴  cosθ = 0 n‡j θ = k . π
2
  

       ev, θ = (2n+1) π
2
  

hLb n Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 
 
tanθ=0 I cotθ =0 mgxKi‡Yi mgvavb 
†h‡nZz, tanθ =0  

∴  
sinθ

cosθ
  = 0  A_©vr sinθ = 0  ev  θ = nπ  

myZivs tanθ=0 n‡j θ = nπ, hLb n Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K) 

Avevi, cotθ = 0  

 A_©vr,  cosθ
sinθ

  = 0  A_©vr cosθ =0  

 ∴   θ = (2n+1) 
π
2
   

`ªóe¨t cosecθ I secθ Gi gvb KLbI 1 A‡c¶v ¶z ª̀Zi ev –1 A‡c¶v e„nËi n‡Z cv‡i bv| d‡j Zv‡`i gvb 

KLbI k~b¨ n‡Z cv‡i bv| 
 
D`vniY-1 t mgvavb Ki“b sin3θ+sin5θ+sin7θ+sin9θ=0  

mgvavbt sin3θ+sin5θ+sin7θ+sin9θ=0  
 ev, (sin9θ+sin3θ) + (sin7θ+sin5θ) =0  
 ev, 2sin6θcos3θ+2sin6θcosθ=0  
 ev, 2sin6θ(cos3θ+cosθ) =0  
 ev, 2sin6θ . 2cos2θcosθ =0  
 ev, 4sin6θcos2θcosθ =0 

 ∴  sin6θ=0 ev, 6θ=nπ ev,  θ= nπ
6
  

      cos2θ=0 ev, 2θ=(2n+1) π
2
   ev, θ = (2n+1) π

4
   

 Ges cosθ = θ ∴ θ = nπ.  
 
D`vniY-2 t mgvavb Ki“b,  tanx+tan2x+tan3x = tanx tan2x tan3x  
mgvavbt tanx + tan2x + tan3x = tanx tan2x tan3x.  
 ev, tanx + tan2x = – tan3x + tanxtan2xtan3x  
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 ev, tanx + tan2x = – tan3x (1–tanxtan2x)  

 ev, tanx + tan2x
1–tanxtan2x

  = – tan3x  

 ev, tan(x + 2x) = –tan3x  
 ev, tan3x = –tan3x  
 ev, 2tan3x = 0  
 ev, tan3x = 0  
 ∴ 3x = nπ 

 ∴  x = 
nπ

3
   

 hLb n Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v| 
 
D`vniY-3 t mgvavb Ki“b sin5θ cosθ = sin6θ cos2θ  

mgvavbt sin5θ cosθ = sin6θ cos2θ  

 ev,  2sin5θ cosθ = 2sin6θ cos2θ  

 ev,  sin6θ + sin4θ = sin8θ + sin4θ  

 ev,  sin8θ – sin6θ = 0  

 ev,  2cos7θ sinθ = 0  

 nq cos7θ = 0 ∴ 7θ= (2n + 1) 
π

2
  ∴ θ= (2n + 1) 

π

14
   

 A_ev,  sinθ = 0 ∴ θ=nπ  
 
 

  

Abykxjbx-17.1 

mgvavb Ki“b 

1. cos3θ = cos2θ   

2. cos9x cos7x = cos5x cos3x  

3. sinmθ + sinnθ =0  
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 2 cvV 
 
sinθ=r, cosθ=r, tanθ=r mgxKi‡Yi mgvavb wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  sinθ = r, cosθ = r, tanθ = r mgx‡Kv‡Yi mgvavb wbY©‡q `¶Zv AR©b Ki‡eb|  
 

 mvBb (sine)-Gi Abycv‡Zi GKwU wbw ©̀ó gv‡bi Rb¨ cÖvß mg —̄ †KvY‡K GKwU mvaviY 
ivwki mvnv‡h¨ cÖKvk 

ai“b α GKwU ¶z ª̀Zg abvZ¥K †KvY hvi mvBb (sine)- Gi gvb r (r- Gi gvb 1 A‡c¶v e„nËi n‡e bv)| Avevi 

ai“b,   θ †h †Kvb GKwU †KvY hvi sine- Gi gvbI r A_©vr, sinθ = r.  

AZGe, sinθ = r = sinα   

A_ev, sinθ = sinα  

 ev, sinθ – sinα  = 0  

 ev, 2cos θ+α
2

  sin 
θ−α

2
   = 0  

     nq,  sin θ−α
2

   =  0  

 ev, θ−α
2

   =  m π  

  ev, θ−α  = 2mπ ev, θ  =  2mπ+α 

 ev,  θ = 2mπ +( – 1)2mα - - -  - - -  - - -   - - -   - - -  - - (1)  

A_ev, cos θ+α
2

   = 0  ev, θ+α
2

   =  (2m + 1) 
π
2
    

 ev, θ+α  = (2m+1)π  ev, θ = (2m+1) π – α  

 ev, θ  = (2m+1)π+( – 1)2m+1α - - -  - - -  - - -  - - -  - - -  - - (2) 

(1) bs I (2) bs mgxKiY GKwÎZ K‡i cvIqv hvq, θ = nπ +(–1)nα  

n-Gi gvb k~b¨ A_ev abvZ¥K I FYvZ¥K †h †Kvb †Rvo A_ev we‡Rvo c~Y© msL¨v n‡Z cv‡i| 

hw` cosecθ = cosecα nq Z‡e sinθ=sinα   

∴ θ= nπ +(–1)nα, †hLv‡b n-Gi gvb k~b¨ A_ev †h †Kvb  ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 
 

†KvmvBb (cosine)-Gi Abycv‡Zi GKwU wbw`©ó gv‡bi Rb¨ cÖvß mg —̄ †KvY‡K mvaviY ivwki mvnv‡h¨ cÖKvk 

ai“b α GKwU ¶z ª̀Zg abvZ¥K †KvY hvi †KvmvBb (cosine)-Gi gvb r (r-Gi msL¨vgvb 1 A‡c¶v e„nËi n‡e bv)| 

Avevi ai“b θ †h †Kvb GKwU †KvY hvi cosine-Gi gvb  r A_©vr cosθ = r  

AZGe, cosθ = r = cosα  

 A_©vr cos θ = cos α 

 ev, cosα– cosθ = 0,   

 ev, 2 sin θ+α
2

  sin 
θ−α
2

  = 0  

 nq,  sin θ+α
2

  =0   

 AZGe,  θ+α
2

   = mπ  
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 ev, θ + α = 2mπ 

 ∴ θ = 2mπ – α - - - - - - - - - - - - - (1)  

 A_ev, sin θ−α
2

  = 0  

 AZGe, θ−α
2

  = mπ 

 ev,  θ – α = 2mπ  

 ∴  θ = 2mπ + α  - - -  - - -  - - -  - - -  - - -  - (2)  
(1) I (2) bs mgxKiY GKwÎZ K‡i cvIqv hvq θ = 2nπ ±α  

†hLv‡b, n–Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K) 

secθ = secα n‡j, cosθ = cosα, myZivs θ = 2nπ±α  

†hLv‡b n–Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

†Ub‡R›U (Tangent)-Gi GKwU wbw`©ó gv‡bi Rb¨ cÖvß mg —̄ †KvY‡K GKwU mvaviY ivwki mvnv‡h¨ cÖKvk 

ai“b α GKwU ¶z ª̀Zg abvZ¥K †KvY hvi U¨vb‡R›U (tangent)-Gi gvb  r–Gi mgvb| Avevi ai“b θ †h †Kvb GKwU 

†KvY hvi U¨vb‡R›U-Gi gvbI r A_©vr  tanθ = r.  

AZGe, tanθ = r = tanα 

 A_©vr tanθ – tanα = 0  

 ev,  sinθ
cosθ

  – 
sinα

cosα
  = 0   

 ev, sinθcosα–cosθsinα
cosθcosα

  = 0 

 ev, sin(θ−α)
cosθcosα

  = 0   

 ev, secθ secα sin(θ − α) = 0 

 wKš—z secθ ev, secα KLbI k~b¨ n‡Z cv‡i bv| 

AZGe, sin(θ−α) =0    AZGe,  θ − α = nπ  ev, θ= nπ + α  

†hLv‡b n-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v| 

hw` cotθ = cotα nq Z‡e tanθ = tanα  ∴ θ = nπ + α  

†hLv‡b  n-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v| 
 
D`vniY-1 t mgvavb Ki“b sin22θ – 3cos2θ =0  

mgvavb t sin22θ–3cos2θ=0  

 ev,  (2sinθ cosθ)2 – 3cos2θ = 0  

 ev,  4sin2θ cos2θ – 3cos2θ = 0  

 ev,  cos2θ (4sin2θ – 3) =0  

 nq  cos2θ = 0  

 ∴  cosθ = 0 

 ∴ θ = (2n + 1) 
π

2
   

 bvnq 4sin2θ – 3 = 0  
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 ev, 4sin2θ = 3  

 ev, sin2θ = 3
4
   

 ev, sinθ = ± 3

2
  = ± sin  

π

3
   

 ev, sinθ = sin 



± 

π

3
  

 ∴  θ = nπ + (–1)n 
π
3
  

 A_©vr   θ = nπ ± π
3
   

 

D`vniY-2 t cosecθ cotθ = 2 3   

mgvavb t cosecθ cotθ = 2 3   

 ev,  1

sinθ
  . 
cosθ

sinθ
  = 2 3   

 ev,  cosθ = 2 3  sin2θ = 2 3 (1–cos2θ)   

 ev,  2 3  cos2θ +cosθ – 2 3  =0  

 ev,  ( 3 cosθ + 2) (2cosθ – 3 ) =0  

wKš—z 3 cosθ+2 " 0, KviY cosθ Gi msL¨vm~PK gvb – 1 A‡c¶v ¶z ª̀Zg n‡Z cv‡i bv| 

 ∴  2cosθ – 3  = 0. 

 ∴  cosθ = 
3

2
  = cos 

π

6
  

 ∴  θ = 2nπ ± 
π

6
   

 
AcÖvmw½K g~j t 

wÎ‡KvYwgwZK mgxKi‡Yi mgvavb GKvwaK c×wZ‡Z Kiv hvq| mgvav‡bi c×wZ¸‡jv wfbœ n‡jI cÖK…Zc‡¶ 

mgvavb¸‡jv †_‡K Awfbœ †KvYmg~n cvIqv hvq| wKš—z †Kvb †Kvb †¶‡Î Î“wUc~Y© c×wZi Rb¨ mgvav‡bi mv‡_ Ggb 

KZK¸‡jv g~j cvIqv hvq †h¸‡jv cÖ`Ë mgxKiY‡K wm× K‡i bv| GB g~jmg~n‡K AcÖvmw½K g~j e‡j| 
 

D`vniY-3 t mgvavb Ki“b  cosθ+sinθ = 2   

mgvavb t  

cÖ_g c×wZt  cosθ + sinθ = 2   

 Dfq c¶‡K cosθ I sinθ Gi mn‡Mi e‡M©i †hvMd‡ji eM©g~j A_©vr 12+12  = 2  Øviv fvM K‡i 

cvIqv hvq- 

 1

2
   cosθ + 

1

2
  sinθ =1  

 ev,  cos π
4
  cosθ + sin 

π

4
  sinθ =1  

 ev,  cos 



θ – 

π

4
  = 1 = cosο 

 ∴  θ – 
π
4
  = 2nπ ± 0. 

 ∴  θ = 2nπ + 
π
4
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wØZxq c×wZ t 

 Dfq c¶‡K cosθ I sinθ Gi mn‡Mi e‡M©i †hvMd‡ji eM©g~j Øviv fvMK‡i, 

 1

2
  cosθ + 

1

2
  sinθ = 1.  

 ev,  sin π
4
  cosθ + cos 

π
4
  sinθ = 1  

 ev,  sin 



π

4
 + θ   = 1 = sin 

π
2
  

  ∴ 
π
4
  + θ = mπ + (–1)m  

π
2
   

 ai“b m †Rvo msL¨v Ges m =2n  

 ∴  
π
4
  + θ = 2nπ + (–1)2n 

π
2
  

 ∴  θ = 2nπ + 
π

2
  – 

π

4
  

 ∴  θ = 2nπ + 
π

4
   

 m we‡Rvo n‡j ai“b m = 2n + 1 

 ∴  
π

4
  + θ = (2n + 1)π + (–1)2n+1 

π

2
  

       = 2nπ + π – 
π
2
  

 ∴  θ = 2nπ + π – 
π
2
  – 

π
4
  

 ∴  θ = 2nπ+ 
π
4
   

A_©vr θ = 2nπ + π
4
 ,  hLb n Gi gvb k~b¨ A_ev n GKwU ALÛ msL¨v| 

 
Z…Zxq c×wZ 

 cosθ+sinθ = 2   
 ev,  sinθ = 2  – cosθ  

 ev,  sin2θ = ( )2 –cosθ  2  

 ev,  sin2θ = 2–2 2  cosθ + cos2θ  

 ev,  1–cos2θ = 2–2 2  cosθ + cos2θ  

 ev,  2cos2θ – 2 2  cosθ + 1= 0  

 ev, ( )2cosθ –1  2 = 0 

 ev,  2  cosθ –1 = 0 

 ∴  cosθ = 
1

2
  = cos 

π

4
  

 ∴  θ = 2nπ ± 
π
4
   

      wKš—z θ =2nπ – π
4
  Øviv mgxKiYwU wm× nq bv,  

 ∴ wb‡Y©q mgvavb θ = 2nπ+ π
4
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j¶Yxq t  Z…Zxq c×wZ‡Z mgvavb Ki‡j ï× mgvavb 2nπ + π
4
  QvovI AviI GKwU AcÖvmw½K g~j 2nπ – π

4
  cvIqv 

hvq, hv mgxKiYwU‡K wm× K‡i bv| mgxKiYwU‡K eM© Kivi d‡j GB mgm¨vi m„wó n‡q‡Q| Dfq c¶‡K eM© Kivi 

d‡j wbw ©̀ó mgxKi‡Yi cosθ–sinθ= 2  mgxKiYwU Aš—f©y³ nq Ges cÖK…Z c‡¶ 2nπ – π
4
  g~jwU D³ mgxKiYwUi 

mgvavb| 

AcÖvmw½K g~j †hb bv Av‡m †m Rb¨ acosθ + bsinθ = c mgxKiYwUi mgvavb cieZx© D`vni‡Y †`Lvb nj| 

D`vniY-4 t mgvavb Ki“b a cosθ + b sinθ = c, hLb a, b, c aª“eK| 

mgvavbt ai“b  a = r cosα Ges b = r sinα, †hLv‡b α GKwU ¶z ª̀Zg abvZ¥K †KvY Ges r abvZ¥K| 

 ∴ r = a2+b2  . cosa = 
a

a2+b2
  Ges sina = b

a2+b2
    

 GLb cÖ`Ë mgxKi‡Y a I b Gi gvb ewm‡q cvIqv hvq 

 r cosα cosθ + r sinα sinθ = c  
 ev,  r(cosα cosθ + sinα sinθ) = c  

 ev,  r cos(θ−α) = c  

 ∴ cos(θ−α) = 
c

r
  = cosβ    

 †hLv‡b β GKwU ¶z ª̀Zg abvZ¥K †KvY hvi cosine AbycvZ 
c

r
  = 

c

a2+b2
   A_©vr cos β = c

a2 + b2
  

 AZGe, θ – α = 2nπ ± β 

  ∴ θ =2nπ ± β+α  
 

D`vniY-5 t mgvavb Ki“b  sinθ + cosθ = 2sin2θ   

mgvavbt sinθ + cosθ = 2sin2θ   

 ev,  ( )sinθ  
2

 + ( )cosθ  
2

 = 2.2sinθcosθ   

 ev,  ( )sinθ  
2

 + ( )cosθ  
2

 – 2 sinθ cosθ = 0  

 ev,  ( )sinθ – cosθ  
2

 = 1  

 ev,  sinθ  – cosθ  = 0 

 ev,  sinθ  = cosθ    

 ev,  sinθ = cosθ  

 ev,  sinθ
cosθ

  = 1 

 ev,  tanθ = 1 = tan π
4
  

 ∴  θ = kπ + 
π
4
   

 wKš—z k Gi gvb we‡Rvo n‡j mgxKiYwU wm× nq bv,  

 myZivs wb‡Y©q mgvavb θ = kπ + π
4
  hLb  k Gi gvb ïb¨ A_ev k †Rvo msL¨v| 

 ∴  θ = 2nπ + 
π
4
  

D`vniY-6 t  mgvavb Ki“b  sin22θ – sin2θ = 1
3
  sin3θ  

mgvavb t sin22θ – sin2θ = 
1

3
  sin3θ  
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 ev,  (2sinθcosθ)2 – sin2θ = 1
3
 (3sinθ – 4sin3θ)   

 ev,  4sin2θcos2θ – sin2θ = sinθ – 4
3
  sin3θ  

 ev,  4sin2θ (1 – sin2θ) – sin2θ – sinθ + 4
3
  sin3θ = 0  

 ev,  4sin2θ – 4sin4θ – sin2θ – sinθ + 4
3
  sin3θ = 0  

 ev,  3sin2θ – 4sin4θ – sinθ+ 4
3
  sin3θ = 0  

 ev,  3sin2θ 



1– 

4

3
 sin2θ   – sinθ 



1– 

4

3
 sin2θ   = 0  

 ev,  (3sin2θ–sinθ) (1– 4
3
  sin2θ) =0 

 ev,  sinθ (3sinθ–1) 



1–

4

3
 sin2θ   = 0  

 hLb sinθ = 0 ZLb θ = nπ  

 hLb 3sinθ – 1 =0  

 ev, 3sinθ =1  

 ev, sinθ = 1
3
  = sinα,  †hLv‡b sinα = 1

3
  

 ∴ θ = nπ + (–1)n α  

 Avevi, hLb 1 – 4
3
  sin2θ = 0  

 ev,  4
3
  sin2 θ = 1  

 ev,  sin2θ = 3
4
   

 ∴  sinθ = ± 
3

2
  = sin 



± 

π
3
  

 ∴ θ = nπ + (–1)n 



± 

π
3
   

 

D`vniY-7 t mgvavb Ki“b, cosecθ + secθ = 2 2   

mgvavb t cosecθ + secθ = 2 2   

 ev,  1

sinθ
  + 

1

cosθ
  = 2 2   

 ev,  cosθ + sinθ = 2 2  sinθ cosθ  

 ev,  1
2
  cosθ + 

1

2
  sinθ = 2sinθcosθ  

 ev,  sin π
4
  cosθ + cos 

π
4
  sinθ = sin2θ  

 ev,  sin 



π

4
 + θ   = sin2θ 

 ∴   
π

4
  + θ = kπ + (–1)k 2θ  

 hLb  k †Rvo, ai“b  k = 2m  

 ∴  
π

4
  + θ = 2mπ + (–1)2m.2θ = 2mπ+2θ  

 ∴  θ = – 2mπ + 
π
4
  = 2nπ + 

π
4
  = (8n+1) 

π
4
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 hLb  k we‡Rvo, ai“b  k = 2m+1  

 ∴  θ + 
π
4
  = (2m+1)π – 2θ  

 ev,  3θ = 2mπ + π – π
4
  

    = 2mπ + 
3π
4
  = (8m + 3) 

π
4
  

  ∴  θ = (8m + 3) 
π
12
   

  

D`vniY-8 t mgvavb Ki“b  sinx + sin2x+sin3x =0  

mgvavb t sinx + sin2x + sin3x = 0  

 ev,  (sinx + sin3x) + sin2x = 0  

 ev,  2sin2x cosx + sin2x = 0  

 ev,  sin2x (2cosx + 1) = 0  

 nq  sin2x =0 ∴  2x = nπ 

    ∴  x = 
nπ

2
   

 bvnq  2cosx + 1 = 0  

 ev,  cosx = – 1
2
  = cos 

2π

3
  

 ∴  x = 2nπ ± 
2π

3
   

 

D`vniY-9 t mgvavb Ki“b  sin7θ – 3  cos4θ = sinθ 

mgvavb t sin7θ – 3  cos4θ = sinθ  

 ev,  sin7θ – sinθ – 3  cos4θ = 0  

 ev,  2cos 



7θ + θ

2
   sin 



7θ – θ

2
  – 3  cos 4θ = 0 

 ev,  2cos4θ sin3θ – 3  cos4θ = 0  

 ev,  cos4θ (2sin3θ – 3 ) = 0  

 nq cos4θ = 0  

 ∴   4θ = (2n + 1) 
π
2
  

 ∴  θ = (2n + 1) 
π
8
   

 A_ev, 2sin3θ – 3  = 0 

  ∴  sin3θ = 
3

2
  = sin 

π
3
  

  ∴  3θ = nπ + (–1)n 
π
3
  

  ∴  θ = 
nπ
3
  + (–1)n 

π
9
  

  ∴  θ = {3n+(–1)n} 
π
9
   

 
D`vniY-10 t mgvavb Ki“b sinθ + sin2θ + sin3θ = 1 + cosθ + cos2θ  
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mgvavb t sinθ + sin2θ + sin3θ = 1 + cosθ + cos2θ  

 ev,  sinθ + sin3θ + sin2θ = cosθ + 1 + cos2θ  
 ev,  2sin2θ cosθ + sin2θ = cosθ + 2cos2θ  
 ev,  2.2sinθ cosθ cosθ + 2sinθ cosθ – cosθ – 2cos2θ = 0  
 ev, 4sinθ cos2θ + 2sinθ cosθ – cosθ – 2cos2θ = 0  
 ev,  2cosθ sinθ – cosθ + 4cos2θ sinθ – 2cos2θ = 0  
 ev,  cosθ (2sinθ – 1) + 2cos2θ (2sinθ – 1) = 0  
 ev,  (2cos2θ + cosθ) (2sinθ – 1) = 0  
 hLb  cosθ (2cosθ + 1) (2sinθ – 1) = 0  
 hLb,  cosθ = 0  

 ∴   θ = (2n +1) 
π
2
   

 hLb, 2sinθ – 1 = 0 

  ∴  sinθ = 
1

2
  = sin 

π

6
  

  ∴  θ= nπ + (–1)n  
π
6
  

  hLb    2cosθ + 1 = 0 

  ∴  cosθ = – 
1

2
  = cos 

2π

3
  

  ∴  θ = 2nπ ± 
π

3
   

 

  

Abykxjbx-17.2 

mgvavb Ki“b 

1. 5sin2x + cos2x = 4  

2. tanθ – cotθ = cosecθ    

3. sec2θ + tan2θ = 3tanθ    

4. tan3 – sec2θ = 4tan2θ – 5tanθ  

5. cosθ

1+sinθ
  + tanθ = 2  

6. sinx + 3  cosx = 2    

7. cosecθ + cotθ = 3    

8. sin5θ + sin3θ = sin4θ  

9. 2 cos3θ – cosθ = cos5θ  

10. tanθ + tan2θ + tan3θ = 0  

11. cot2x = cosx + sinx   
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 3 cvV 
 
K‡qKwU we‡kl `„óvš— 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  we‡kl K‡qKwU †¶‡Î wÎ‡KvYwgwZK mgxKi‡Yi mgvavb wbY©q Ki‡Z cvi‡eb| 
 
 

 sine A_ev cosine Abycv‡Zi gvb 1 ev –1 Gi mgvb n‡j, †mB mgxKiY mgvavb K‡i ARvbv †Kv‡Yi 
Rb¨ †h gvbmg~n cvIqv hvq Zv‡`i‡K GKwU Avjv`v ai‡bi ivwki mvnv‡h¨ cÖKvk Kiv hvq| wb‡æ 
GB ai‡bi PviwU „̀óv‡š—i Av‡jvPbv Kiv nj| 

(i)  g‡b Ki“b,  sinθ =1,   

 Zvn‡j, sinθ = sin π
2
   

 ∴  θ = nπ +(–1)m. 
π
3
 ,  hLb  m Gi gvb k~b¨, A_ev GKwU ALÛ msL¨v|  

hw`  m Gi gvb †Rvo nq,  A_©vr m = 2n (n GKwU ALÛ msL¨v) nq, Zvn‡j 

 θ = 2nπ + 
π
2
  = (4n + 1) 

π
2
   

hw` m Gi gvb we‡Rvo nq, A_©vr  m = 2n + 1  (n GKwU ALÛ msL¨v) nq, Zvn‡j, 

 θ = (2n + 1)π – 
π
2
  = 2nπ + π – 

π
2
  = 2nπ + 

π
2
  = (4n + 1) 

π
2
   

myZivs sinθ =1 n‡j θ = (4n + 1) π
2
 , hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 
(ii)  g‡b Ki,  sinθ = – 1  

 Zvn‡j, sinθ = – sin π
2
  = sin 



– 

π

2
   

 ∴  θ = mπ + (–1)m. 



– 

π

2
 ,  hLb  m Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 hw` m Gi gvb †Rvo nq. A_©vr m = 2n (n GKwU ALÛ msL¨v) nq, Zvn‡j,  

 θ = 2nπ – 
π
2
  = (4n – 1)

π
2
   

 hw` m Gi gvb we‡Rvo nq, A_©vr m = 2n–1 (n GKwU ALÛ msL¨v) nq, Zvn‡j 

 θ = (2n – 1)π – 



– 

π
2
  

 = 2nπ – π + 
π

2
   = 2nπ – 

π

2
   = (4n – 1) 

π

2
 .  

myZivs, sinθ = – 1 n‡j, θ = (4n – 1) π
2
  hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

Abyiƒcfv‡e mn‡RB †`Lv‡bv hvq, 

(iii) hw` cosθ = 1 nq,  Z‡e  θ = 2nπ;  

(iv)  hw` cosθ = – 1 nq, Z‡e θ = (2n + 1)π.  
 
D`vniY-1 t   mgvavb Ki“b sinθ – 2 = cos2θ  

mgvavb t  sinθ – 2 = cos2θ  

 ev,  sinθ – 2 = 1 – 2sin2θ  
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 ev,  2sin2θ + sinθ –3=0  

 ev,  2sin2θ – 2sinθ + 3sinθ – 3 = 0  

 ev,  2sinθ(sinθ – 1) + 3(sinθ – 1) = 0  

 ev,  (sinθ – 1) (2sinθ + 3) = 0 
  

 wKš—z 2sinθ + 3 " 0,   KviY sinθ Gi msL¨vg~jK gvb 1 A‡c¶v e„nËi n‡Z cv‡i bv| 

 ∴  sinθ – 1 = 0  
 ev, sinθ = 1 

  ∴  θ = (4n + 1) 
π

2
   

 
D`vniY- 2 t mgvavb Ki“b cosθ+sinθ+ 2  = 0  
mgvavb t cosθ + sinθ + 2  = 0  
 ev,  cosθ +sinθ = – 2   

 ev,  1
2
  cosθ + 

1

2
  sinθ = –1  

 ev,  cosθ cos π
4
  + sinθ sin 

π
4
  = – 1  

 ev,  cos (θ – π
4
  ) = 1 

  ∴  θ – 
π

4
  = (2n + 1) π 

  ∴  θ= (2n + 1)π + 
π

4
   

 ev,  θ = 2nπ + π + π
4
  = 2nπ + 

5π

4
  

  ∴  θ = (8n + 5) 
π
4
  

  
  

Abykxjbx-17.3 

1. 3  cosθ – sinθ = 2  

2. sin2x tanx + 1 = sin2x + tanx   

3. tanθ + cotθ = 2  
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 4 cvV 
 wbw ©̀ó e¨ewa‡Z mgvavb wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wbw ©̀ó e¨ewa‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb wbY©q Ki‡Z cvi‡eb|  
 

 c~e©eZx© cvV¸‡jv‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb A_©vr ARvbv †Kv‡Yi Rb¨ cÖvß mg —̄ gvb 
GKwU ivwki mvnv‡h¨ cÖKvk Kiv n‡qwQj| eZ©gv‡b cv‡V Avgiv wbw ©̀ó e¨ewa‡Z wÎ‡KvYwgwZ 
mgxKi‡Yi mgvavb A_©vr wbw ©̀ó e¨ewai g‡a¨ cÖvß †Kv‡Yi gvbmg~n wbY©q Ki‡ev| 

 
D`vniY-1 t mgvavb Ki“b  2sinx sin3x = 1 hLb 0<x<2π.  

mgvavb t 2sinx sin3x = 1  

 ev,  cos(3x – x) – cos(3x + x) = 1  

 ev,  cos2x – cos4x = 1  

 ev,  cos2x – (1 + cos4x) = 0  

 ev,  cos2x – 2cos22x =0  

 ev,  cos2x (1 – 2cos2x) = 0  

 GLb cos2x = 0 n‡j 

  2x = (2n + 1) 
π
2
   

  ∴  x = (2n + 1) 
π
4
   

 hLb 1 – 2cos2x  = 0  

 ev, cos2x = 1
2
  = cos 

π
3
  

 ∴  2x = 2nπ ± 
π
3
  

 ∴  x = nπ ± 
π
6
   

 hLb  n = 0  ZLb x = π
4
 , ± 

π

6
   

 hLb n = 1 ZLb x = 3π
4
 ,  π ± 

π
6
    A_©vr  x = 3π

4
 , 
5π
6
  , 
7π
6
   

 hLb n = 2 ZLb x = 5π
4
 , 2π ± 

π

6
   A_©vr  x = 5π

4
  , 
11π

6
 , 
13π

6
   

 hLb n = 3 ZLb x = 7π
4
  , 3π ± 

π
6
   A_©vr  x = 7π

4
 , 
17π
6
 , 
19π
6
   

 wKš—z 0<x<2π  

 ∴  x = 
π

4
 , 
3π

4
 , 
5π

4
 , 
7π

4
 , 
π

6
 , 
7π

6
 , 
11π

6
   

 
D`vniY-2 t mgvavb Ki“b cosθ + cos3θ + cos5θ + cos7θ = 0 hLb 0<θ<π  

mgvavb t cosθ + cos3θ +cos5θ +cos7θ = 0  

 ev,  (cos7θ + cosθ) + (cos5θ + cos3θ) = 0  
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 ev,  2cos4θ cos3θ + 2cos4θ cosθ = 0  

 ev,  2cos4θ(cos3θ + cosθ) = 0  

 ev,  2cos4θ. 2cos2θ cosθ = 0  

 ev,  4cos4θ cos2θ cosθ = 0 

 cos4θ = 0 �  4θ = (2n + 1) 
π
2
  �  θ = (2n + 1) 

π
8
  

 cos2θ = 0 �  2θ =(2n + 1) 
π
2
  �  θ = (2n + 1) 

π
4
   

 Ges cosθ = 0   � θ = (2n + 1) 
π
2
   

 †hLv‡b   n = 0, 1, 2, 3, - - - - - - - - - -  

 hLb n = 0,  ZLb θ = 
π
8
  ,     

π
4
  ,   

π
2
   

 hLb n = 1 ZLb  θ = 3π
8
 ,    

3π

4
 ,   

3π

2
  

 hLb n = 2 ZLb  θ = 5π
8
 ,    

5π

4
 ,   

5π

2
  

 hLb n = 3 ZLb  θ = 7π
8
 ,    

7π

4
 ,   

7π

2
  

 wKš—z 0<θ<π  

 ∴  θ = 
π
8
 ,   

3π
8
 ,   

5π
8
 ,    

7π
8
 ,    

π
4
 ,    

3π
4
 ,  Ges   π

2
   

 
D`vniY-3 t  mgvavb Ki“b 1+ 3 tan2θ = (1+ 3 )tanθ hLb  0<θ<360°  

mgvavbt 1 + 3  tan2θ = (1 + 3 ) tanθ  

 ev,  1 + 3 tan2θ = tanθ + 3 tanθ  

 ev,  1 – tanθ + 3 tan2θ – 3 tanθ = 0  

 ev,  (1 – tanθ) (1 – 3 tanθ) = 0  

 hLb 1 – tanθ = 0  

 ∴  tanθ = 1 = tan 
π
4
  

 ∴  θ = nπ + 
π
4
   

 Avevi hLb, 1 – 3  tanθ = 0  

  ∴  tanθ = 
1

3
   = tan 

π

6
  

  ∴  θ = nπ + 
π

6
   

 †hLv‡b  n = 0, 1, 2, 3, - - - - - -- - - - - - -  

 hLb n =0   ZLb  θ = π
4
  , 
π
6
   

    "  n = 1     " θ = π + 
π
4
 , π + 

π
6
     A_©vr θ = 5π

4
 , 
7π
6
  

    "  n = 2     " θ = 2π + 
π
4
 , 2π + 

π
6
    A_©vr θ = 9π

4
 , 
13π
6
   

 wKš—z 0°<θ<2π 

 ∴  θ = 
π
4
 ,    

5π
4
 ,     

π
6
 ,    

7π
6
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D`vniY-4 t mgvavb Ki“b  2sin2x + sin22x = 2 hLb –π<x<π  

mgvavb t 2sin2x + sin22x = 2  

 ev,  2sin2x – 2 + sin22x = 0  

 ev,  – 2(1 – sin2x) + (2sin x cosx)2 = 0  

 ev,  – 2cos2x + 4sin2x cos2x = 0  

 ev,  – 2cos2x (1 – 2sin2x) = 0  

 ev,  – 2cos2x. cos2x = 0  
 
 nq  cos2x = 0  
 ev,  cosx = 0 

 ∴  x = (2n + 1) 
π
2
   

 Avevi,  cos2x = 0 

 ∴ 2x = (2n+1) 
π
2
  

 ∴ x = (2n+1) 
π

4
   

 hLb n = 0  ZLb x = π
2
  ,       

π

4
  

   " n = 1      "    x = 
3π

2
  ,    

3π

4
  

   " n = – 1    "    x = – 
π
2
 ,   – 

π
4
  

   " n = 2      "    x = 
5π
2
 ,     

5π
4
  

   " n = – 2    "    x = – 
3π
2
 ,  – 

3π
4
   

 wKš—z  –π < x<π 

 ∴ x = ± 
π
4
 ,    ± 

π
2
 ,     ± 

3π
4
  

 
D`vniY-5 t mgvavb Ki“b 3 sinθ – cosθ = 2, hLb  –2π<θ<2π  
mgvavb t 3 sinθ – cosθ = 2  

 ev,  3

2
  sinθ – 

1

2
  cosθ = 1  

 ev,  sinθ cos π
6
  – cosθ sin 

π

6
  = 1  

 ev,  sin (θ – π
6
  ) = 1 

 ∴ θ− 
π
6
  = (4n +1) 

π
2
  

 ev, θ = (4n + 1) π
2
  + 

π
6
  

  = 2nπ + 
π
2
  + 

π
6
  

  = 2nπ + 
4π
6
  

  = 2nπ + 
2π
3
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  = (6n + 2) 
π
3
   

 hLb n = 0   ZLb θ = 
2π
3
  

   " n = 1   " θ =  
8π
3
  

   " n = –1   " θ = – 
4π
3
   

 wKš—z –2π <θ<2� 

 ∴ θ = – 
4π

3
  .   

2π

3
   

  

  

Abykxjbx-17.4 
mgvavb Ki“b 
1. 4(sin2θ+cosθ) = 5 hLb –2π<θ<2π   
2. 4sinθ cosθ =1–2sinθ+2cosθ hLb 0°<θ<180° 
3. cos7θ = cos3θ +sin5θ hLb –90°<θ<90°   
4. cotθ + tanθ = 2secθ  hLb –2π<θ<2π      
5. 4cosx cos2x cos3x =1 hLb  0<x<π    
6. 4cot2θ = cost2θ– tan2θ hLb 0°<θ<360°   

7. sec2 
x

2
  = 2 2  tan 

x

2
   hLb 0<x<2π    

8. sinθ – 2 = cos θ hLb –2π π θ π 2π      
 DËigvjv 
Abykxjbx-17.1 

1.  2
5
  nπ, 2nπ  2. 

nπ

4
  , 
nπ

12
   3. 

2kπ

m+n
  , 
(2k+1)π

m–n
   

Abykxjbx-17.2 

1. nπ ± 
π

3
   2. 2nπ ± 

π

3
   3. nπ + 

π

4
 , nπ +α hLb tanα= 1

2
   

4. nπ + 
π

4
 ,    nπ+α  hLb tanα = 2+ 3  Ges nπ+β hLb tanβ = 2– 3   

5. 2nπ ± 
π
3
   6. 2nπ + 5π

12
  , 2nπ – 

π
12
   7. 2nπ + π

3
   8.  

nπ
4
 , 2nπ ± 

π
3
        9.  (2n+1) 

π
6
 , nπ± 

π
8
   

10.  π
3
 ,   nπ ± α hLb tan α = 1

2
     11.  nπ – 

π

4
  ,   

nπ

2
  + ( – 1)n 

α

2
 ,  hLb sin α = 5–1

2
   

Abykxjbx-17.3 

1. 2nπ – 
π

6
   2. (4n+1) 

π

4
 ,     nπ + 

π

4
   

Abykxjbx-17.4 

1. ± 
π
3
 ,    ± 

5π
3
   2. 30°, 120°, 150°  

3. –75°, –72°, –36°, –15°, 0°, 36°, 72° 4. – 
11π
6
 ,    – 

7π
6
 ,    

π
6
 ,    

5π
6
   

5.  π
8
 , 
3π
8
 , 
5π
8
 , 
7π
8
 , 
π
3
 , 
2π
3
   6. 45°, 135°, 180°, 225°, 315°   

7.  π
4
 ,    

π
4
 ,    

3π
4
   8. – 

3

2
  π,    

1

2
  π.  


