
 

 
mshy³ I †hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 15 

BDwbU  
 

 
 
 
 
 

f‚wgKv 

c~‡e©i BDwb‡U Avcbviv wÎ‡KvYwgwZK †KvY, wÎ‡KvYwgwZK †Kv‡Yi AbycvZ, Abycv‡Zi mxgve×Zv, aª“eZv, 

AbycvZ¸wji †gŠwjK m¤úK© BZ¨vw` wel‡q Ávb AR©b K‡i‡Qb| GLb Avcbviv AvMÖnx n‡eb wKfv‡e `yBwU 

wÎ‡KvYwgwZK †KvY A I B Gi †hvM, we‡qvM Kiv hvq| GB BDwb‡U Avcbviv Rvb‡eb wKfv‡e wÎ‡KvYwgwZK †Kv‡Yi 

†hvM, we‡qvM ¯̂Zš¿ †KvY wnmv‡e e¨eüZ nq| G¸‡jv Avcbv‡`i wewfbœ wÎ‡KvYwgwZK †Kv‡Yi gvb wbY©‡q mvnvh¨ 

Ki‡e| 

 
 

D‡Ïk¨  
GB BDwbU †k‡l Avcwb- 
0 mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb Ges Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb, 
0 †hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb Ges Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb, 
0 wÎ‡KvYwgwZK Abycv‡Zi iƒcvš—i Ki‡Z cvi‡eb, 
0 ¸wYZK I Dc¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb Ges Zv cÖ‡qv‡Mi `¶Zv AR©b 

Ki‡eb, 

0 wÎ‡KvYwgwZK A‡f`vejx m¤úwK©Z mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 

  mgm¨v mgvav‡b Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 
 

 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©‡qi mgq `~i‡Z¡i wPý¸‡jv Aek¨B we‡ePbv Ki‡Z n‡e 
Ges g‡b ivL‡Z n‡e †h e¨vmva© †f±i me mgqB abvZ¥K|  

 
(– θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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g‡b Ki“b, GKwU N~Y©vqgvb †iLv OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i 
∠XOP = θ Ges Nwoi KuvUvi  w`‡K Ny‡i ∠XOQ = – θ †KvY Drcbœ K‡i|  GLb  P we› ỳ †_‡K OX (1g I 4_© 
wPÎ) A_ev OX′ †iLvi (2q I 3q wPÎ) Dci PN j¤^ A¼b Ki“b| PN †K ewa©Z Kiv n‡j Zv OQ †iLv‡K Q 
we› ỳ‡Z †Q` Ki‡e| 
 

GLb mg‡KvYx wÎfzR OPN Ges OQN n‡Z cvIqv hvq 

∠PON = ∠QON, ∠ONP = ∠ONQ Ges ON mvaviY evû| AZGe, ∆OPN Ges ∆OQN me©mg| myZivs Zv‡`i 

Abyiƒc evû¸‡jvI mgvb n‡e| AZGe cÖPwjZ ixwZ Abyhvqx evû¸‡jvi wPý we‡ePbv K‡i cvIqv hvq 
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 PN = – QN Ges OP = OQ (evmva© †f±i|) 

 myZivs,  sin (– θ) = QNOQ   =  
–PN
OP   = – sin θ  

  cos (– θ) = 
ON
OQ   =  

ON
OP  = cos θ 

  tan (– θ) = 
QN
ON   =  

– PN
ON   = – tan θ  

   cosec (– θ) = 
OQ
QN

   =  
OP
– PN

   = – cosec θ 

  sec (– θ) = 
OQ
ON   =  

OP
ON  =  sec θ 

  cot (– θ) = 
ON
QN

   =  
ON
– PN

   = – cot θ  

 
(90°– θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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g‡b Ki“b, GKwU N~Y©vqgvb †iLv OX Ae ’̄vb n‡Z Nwoi KvuUvi wecixZ w`‡K Ny‡i ∠XOP = θ ‡KvY Drcbœ K‡i| 
Aci GKwU N~Y©vqgvb †iLv GKB Avw` Ae ’̄vb OX n‡Z GKB w`‡K Ny‡i ∠XOY = 90° †KvY Drcbœ K‡i| wØZxq 
†iLvwU OY- Ae ’̄vb †_‡K Nwoi KuvUvi w`‡K Ny‡i  ∠YOQ = θ †KvY Drcbœ K‡i| Zvn‡j ∠XOQ = 90°– θ |  
 

GLb OP Ges OQ †iLv eivei Ggb  ỳwU †iLv wbb †hb OP = OQ nq| P I Q n‡Z OX †iLvi Dci h_vµ‡g PN 
Ges QM j¤^ A¼b Ki“b| GLb OP cÖ_g A_ev Z…Zxq PZzf©v‡M _vK‡j OQ †iLvI h_vµ‡g cÖ_g Ges Z…Zxq 
PZzf©v‡M _vK‡e (1g I 3q wPÎ)| Avevi OP wØZxq A_ev PZz_© PZzf©v‡M _vK‡j OQ †iLv h_vµ‡g PZz_© A_ev 
wØZxq PZzf©v‡M _vK‡e (2q I 4_© wPÎ)|  

GLb ∆PON I ∆QOM mg‡KvYx wÎfzR n‡Z cvIqv hvq, 

∠PON = ∠OQM Ges OQ = OP| AZGe, wÎfzR ỳwU me©mg Ges Zv‡`i Abyiƒc evû¸‡jvi ˆ`N©¨ mgvb| AZGe 

cÖPwjZ ixwZ Abyhvqx evû¸‡jvi wPý we‡ePbv K‡i cvIqv hvq, 
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 QM = ON, OM = PN, OQ = OP (e¨vmva© †f±i) 

 AZGe, sin (90°– θ) = sin XOQ = QMOQ   =  
ON
OP  = cos XOP = cos θ 

  cos (90°– θ) = cos XOQ = 
OM
OQ   = 

 PN
OP   = sin XOP = sin θ 

  tan (90°– θ) = tan XOQ = 
QM
OM  = 

ON
PN  = cot XOP = cot θ  

 Dc‡iv³ djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 

  cosec (90°– θ) = sec θ, 

  sec (90°– θ) = cosec θ, 

  cot (90°– θ) = tan θ.  

`ªóe¨ t 90°– θ Ges θ ci¯ú‡ii cwic~iK †KvY| `ywU cwic~iK †Kv‡Yi Rb¨ GKwU †Kv‡Yi sine AciwUi cosine, 

GKwUi tangent AciwUi cotangent Ges GKwUi cosecant AciwUi secant Gi mgvb|  †hgb, 30° I 60° †KvY 

ci¯ú‡ii cwic~iK| AZGe sin 30° = cos 60°, tan 30° = cot 60°, cosec 30° = sec 60°| 
 
(90°+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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g‡b Ki“b, GKwU N~Y©vqgvb mij‡iLv Avw` Ae ’̄vb OX- †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i ∠XOP = θ ‡KvY 
Drcbœ K‡i| H GKB †iLv GKB w`‡K AviI Ny‡i ∠POQ = 90° †KvY Drcbœ K‡i| Zvn‡j,  ∠XOQ = 90°+ θ 
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GLb OP Ges OQ †iLv ỳwU †_‡K OP = OQ wbb Ges P I Q n‡Z  OX (A_ev OX′) †iLvi Dci h_vµ‡g PN 
Ges QM j¤^ A¼b Ki“b| 
 
GLb ∆OPN Ges ∆OQM mg‡KvYx wÎfzR n‡Z cvIqv hvq 
∠PON = ∠QOY = ∠OQM Ges OP = OQ| AZGe, wÎfzR `wyU me©mg Ges Zv‡`i Abyiƒc evû¸‡jvi ˆ`N©¨ 
mgvb| AZGe cÖPwjZ ixwZ Abyhvqx evû¸‡jvi wPý we‡ePbv K‡i cvIqv hvq 
 QM = ON, – OM = PN, OP = OQ (e¨vmva© †f±i) 

 AZGe, sin (90°+ θ) = sin XOQ = QMOQ   =  
ON
OP

  = cos XOP = cos θ 

  cos (90°+ θ) = cos XOQ =  
OM
OQ   = – 

PN
OP  = – sin XOP = – sin θ 

  tan (90°+ θ) = tan XOQ = 
QM
OM   = 

ON

–PN
  = – cot XOP = –  cot θ  

 Dc‡iv³ djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 

  cosec (90°+ θ) = sec θ, 

  sec (90°+ θ) = – cosec θ  

 Ges  cot (90°+ θ) = – tan θ  
 

 
(180°– θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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g‡b Ki“b, GKwU N~Y©vqgvb †iLv OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i ∠XOP = θ †KvY Drcbœ K‡i| 

Aci GKwU N~Y©vqgvb †iLv GKB Avw` Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i OX´ Ae ’̄v‡b G‡m 180° †KvY 

Drcbœ K‡i cybivq Nwoi KuvUvi w`‡K Ny‡i X´OQ = θ †KvY Drcbœ K‡i| Zvn‡j, ∠XOQ = 180°– θ| GLb OP = 

OQ wbb Ges P I Q we› ỳ n‡Z OX (A_ev OX´ ) †iLvi Dci h_vµ‡g PN Ges QM j¤^ A¼b Ki“b| 
 

GLb ∠PON = ∠QOM Ges OP = OQ myZivs, ∆PON Ges ∆QOM me©mg| AZGe Zv‡`i Abyiƒc evû¸‡jv 

ci¯úi mgvb n‡e| cÖPwjZ ixwZ Abyhvqx evû¸‡jvi wPý we‡ePbv K‡i cvIqv hvq,    QM = PN, – OM = ON, OP 

= OQ  

 AZGe, sin (180°– θ) = sin XOQ = QMOQ   = 
PN
OP  = sin XOP = sin θ 

  cos (180°– θ) = cos XOQ = 
OM
OQ  = 

–ON
OP   = – cos XOP = – cos θ 
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  tan (180°– θ) = tan XOQ = 
QM
OM  = 

PN
–ON

  = – tan XOP = – tan θ  

 Dc‡iv³ djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 

  cosec (180°– θ) = cosec θ 

  sec (180°– θ) = – sec θ  

  cot (180°– θ) = – cot θ  
 

 
(180°+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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g‡b Ki“b, GKwU N~Y©vqgvb †iLv OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i ∠XOP = θ Ges ∠POQ = 180° 
†KvY Drcbœ K‡i| Zvn‡j, ∠XOQ = 180°+ θ Ges OP I OQ †iLv ỳwU GKB mij‡iLvq Aew ’̄Z| 

GLb OP = OQ wbb Ges P I Q we› ỳ n‡Z X´OX †iLvi Dci h_vµ‡g PN Ges QM j¤^ A¼b Ki“b| †h‡nZz 

∠PON = ∠QOM Ges OP = OQ, AZGe ∆PON I ∆QOM me©mg| myZivs Zv‡`i Abyiƒc evû¸‡jvI ci¯úi 

mgvb n‡e| cÖPwjZ ixwZ Abyhvqx evû¸‡jvi wPý we‡ePbv K‡i cvIqv hvq, 

  – QM = PN,  – OM = ON,  OQ = OP 

 AZGe, sin (180°+ θ) = sin XOQ = QMOQ  = – 
PN
OP  = – sin XOP = – sin θ 

  cos (180°+ θ) = cos XOQ = 
OM
OQ  = − 

ON
OP  = – cos XOP = – cos θ  

  tan (180°+ θ) = tan XOQ = 
QM
OM   =  

–  PN
–ON

  = 
PN
ON   = tan XOP = tan θ  

 Dc‡iv³ djvdj n‡Z mn‡R †`Lv‡bv hvq †h,  

  cosec (180°+ θ) = – cosec θ 

  sec (180°+ θ) = – sec θ 

  cot (180°+ θ) = cot θ  
 
(270° – θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

c~‡e©i wbqg AbymiY K‡i R¨vwgwZq c×wZ‡Z (270° – θ) ‡Kv‡Yi wÎ‡KvbwgwZK AbycvZ wbY©q Kiv hvq| wKš—z wb‡æi 

c×wZ AbymiY K‡i Avgiv mn‡R (270°– θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvwi| 

 sin (270°– θ) = sin {180°+(90°– θ)} = – sin (90°– θ) = – cos θ 

 cos (270°– θ) = cos {180°+(90°– θ)} = – cos (90°– θ) = – sin θ 
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 tan (270°– θ) = tan {180+(90°– θ)} = tan (90°– θ) = cot θ  
Abyiƒcfv‡e,  cosec (270°– θ) = – sec θ 

        sec (270°– θ) = – cosec θ 

        cot (270°– θ) = tan θ  
 
(270°+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

R¨wgwZK c×wZ‡ZI (270°+ θ) ‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš—z wbæwjwLZ Dcv‡q (270°+ θ) 

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 

 sin (270°+ θ) = sin {180°+(90°+ θ)} = – sin (90°+ θ) = – cos θ 

 cos (270°+ θ) = cos {180°+(90°+ θ)} = – cos (90°+ θ) = – ( – sin θ) = sin θ 

 tan (270°+ θ) = tan {180°+(90°+ θ)} = tan (90°+ θ) = – cot θ  

Abyiƒcfv‡e,  cosec (270°+ θ) = – sec θ 

  sec (270°+ θ) = cosec θ 

  cot (270°+ θ) = – tan θ   
 
(360°– θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

R¨wgwZK c×wZ‡ZI (360°– θ) ‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš—z wbæwjwLZ Dcv‡q  (360°– θ) 

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 
 sin (360°–  θ) = sin {270°+(90°– θ)} = – cos (90°– θ) = – sin θ 

 cos (360°– θ) = cos {270°+(90°– θ)} = sin (90°– θ) = cos θ 

 tan (360°– θ) = tan {270°+(90°– θ)} = – cot (90°– θ) = – tan θ  
Abyiƒcfv‡e,  cosec (360°– θ) = – cosec θ 

  sec (360°– θ) = sec θ 

  cot (360°– θ) = – cot θ  
 
(360°+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

R¨wgwZK c×wZ‡ZI (360°+ θ) ‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš—z wbæwjwLZ Dcv‡q (360°+ θ) 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 
 sin (360°+  θ) = sin {270°+(90°+ θ)} = – cos (90°+ θ) = – (– sin θ) = sin θ 

 cos (360°+ θ) = cos {270°+(90°+ θ)} =  sin (90°+ θ) = cos θ 

 tan (360°+ θ) = tan {270°+(90°+ θ)} = – cot (90°+ θ) = – (– tan θ) = tan θ  

Abyiƒcfv‡e,  cosec (360°+ θ) =  cosec θ 

  sec (360°+ θ) = sec θ 

  cot (360°+ θ) = cot θ  
 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©‡qi wbqg 
hw` θ †KvY‡K 90°-Gi †Rvo ¸wYZ‡Ki mv‡_ †hvM A_ev we‡qvM Kiv nq (180°± θ, 360°± θ BZ¨vw`)  Z‡e ‡mB 
†Kv‡Yi wÎKvYwgwZK AbycvZ‡K θ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖKvk Ki‡j g~j Abycv‡Zi †Kvbiƒc cwieZ©b nq 
bv A_©vr sine, cosine, tangent BZ¨vw` sine, cosine, tangent-B _v‡K| wKš—z Zvi wPý abvZ¥K bv FYvZ¥K n‡e Zv 
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wbY©q Kivi Rb¨ θ †KvY‡K abvZ¥K my²‡KvY a‡i g~j †KvYwU †Kvb †PŠ‡Kv‡Y Ae ’̄vb K‡i Zv wbY©q K‡i wP‡ýi 
†PŠKY-wbqg Abyhvqx mn‡RB wbY©q Kiv hvq| 
†hgb sin (540°+ θ) = – sin θ  
GLv‡b †KvY DrcbœKvix N~Y©vqgvb †iLvwU Avw` Ae ’̄vb n‡Z N~Y©b ïi“ K‡i (540°+ θ) †KvY Drcbœ K‡i Z…Zxq 
†Kvqv‡Wª‡›U Ae ’̄vb K‡i Ges H †Kvqv‡Wª‡›U tangent I cotangent Qvov Aci AbycvZ¸wji gvb FYvZ¥K| myZivs 
sin (540°+ θ) = sin (6 ∞ 90°+ θ) = – sin θ  
 
hw` θ †KvY‡K 90° Gi we‡Rvo ¸wYZ‡Ki mv‡_ †hvM A_ev we‡qvM Kiv nq  (90°+ θ, 90°– θ, 270°+ θ, 270°– θ 
BZ¨vw`) Z‡e †mB †Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K θ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖKvk Ki‡j g~j AbycvZ 
cwiewZ©Z n‡q mn Abycv‡Z cwiYZ nq| A_©vr sine cwiewZ©Z n‡q cosine, cosine cwiewZ©Z n‡q sine, tangent 
cwiewZ©Z n‡q cotangent, cotangent cwiewZ©Z n‡q tangent, cosecant cwiewZ©Z n‡q secant Ges secant 
cwiewZ©Z n‡q cosecant nq| wKš—z Zvi wPý abvZ¥K bv FYvZ¥K n‡e Zv wbY©q Kivi Rb¨ θ †KvY‡K abvZ¥K 
my²‡KvY a‡i g~j †KvYwU †Kvb †PŠ‡Kv‡Y Ae ’̄vb K‡i Zv wbY©q K‡i wP‡ýi †PŠKY-wbqg Abyhvqx mn‡RB wbY©q Kiv 
hvq| 
†hgb sin (450°+ θ) = cos θ  
GLv‡b †KvY DrcbœKvix N~Y©vqgvb †iLvwU Avw` Ae ’̄vb n‡Z N~Y©b ïi“ K‡i (450°+ θ) †KvY Drcbœ K‡i wØZxq 
†Kvqv‡Wª‡›U Ae ’̄vb K‡i Ges H †Kvqv‡Wª‡›U sine Abycv‡Zi gvb abvZ¥K| myZivs  sin (450°+ θ) = sin (5 ∞ 90°+ 
θ) = cos θ  
 
D`vniY-1 t gvb wbY©q Ki“b 
 i) sin 675°     ii) tan (1305°)     iii) sec (–2580°)  

mgvavb t (i) sin 675° 

  = sin (7 ∞ 90° + 45°) 
  = – cos 45° 

  = –  
1

2
  

 
 (ii) tan 1305° 

  = tan (12 ∞ 90° + 45°) 
  = tan 45° 
  = 1 
 
 (iii) sec (–2580°) 
  = sec (2580°) 

  = sec (28 ∞ 90° + 60°) 
  = sec 60° 
  = 2 

 

D`vniY-2 t  gvb wbY©q Ki“b   tan 
π

12
   tan 5 

π

12
   tan 7

π

12
   tan 11

π

12
   

mgvavb t tan 
π
12
   tan 5 

π
12
   tan 7

%
12
   tan 11

%
12
   

 = tan  
180°
12

   tan 5
180°
12

   tan 7
180°
12

   tan 11
180°
12

  

 = tan 15° tan 75° tan 105° tan 165° 

 = tan 15° tan (90° –15°) tan (90°+15°) tan (180°–15°) 

 = tan 15° cot 15° (–cot 15°) (–tan 15°) 

 = 1 
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D`vniY- 3 t gvb wbY©q Ki“b   sin2 17
π

18
   + sin2  

5π
8
   + cos2  

37π
18

   +  cos2 
3π
8
   

mgvavb t   sin2 17
%

18
   + sin2 

5%

8
  + cos2 

37%

18
  + cos2 

3%

8
    

 = 








sin 



%– 

%
18

 
2

+








sin 



%– 

3%
8

 
2

+








cos 



2%+ 

%
18

 
2

+cos2 
3%
8
  

 = sin2 
%
18
  + sin2 

3%
8
  + cos2 

%
18
  + cos2 

3%
8
  

 = 



sin2 

%
18
 + cos2 

%
18

  + 



sin2 

3%
8
 + cos2 

3%
8

  

 = 1+1  

 = 2 
 

D`vniY-4 t hw` n Gi gvb k~b¨ wKsev †h †Kvb ALÛ msL¨v nq Z‡e tan 






n%

2
 +(–1)n 

%
4
  Gi gvb wbY©q Ki“b| 

mgvavb t hLb n = 0 

 tan 






n%

2
 + (–1)n 

%
4
  = tan 

%
4
  =1  

 hw` n †Rvo msL¨v Ges m GKwU ALÛ msL¨v nq Z‡e n=2m 

 ∴  tan 






n%

2
 + (–1)n  

%
4
  = tan 







2m%

2
 +(–1)2m  

%
4
  

      = tan 



m% + 
%
4
  =  tan 

 %
4
   = 1 

 

 Avevi hLb n GKwU we‡Rvo msL¨v Ges m †h †Kvb ALÛ msL¨v ZLb  n =2m+1a‡i, 

   tan






n%

2
 + (–1)n  

%
4
  

 = tan 






(2m+1)%

2
 + (–1)2m+1  

%
4
  

 = tan 








m% + 



%

2
 – 
%

4
  

 = tan 



m% + 
%

4
  = tan 

%

4
  = 1  

 myZivs n Gi gvb k~b¨ wKsev †h‡Kvb ALÛ msL¨v n‡j Avgiv cvB- 

 tan 






n%

2
 + (–1)n  

%

4
  = tan 

%

4
  =1. 

  
D`vniY-5 t mgvavb Ki“b   tan θ – 3  cos θ – sin θ + 3  = 0 hLb  0 ≤  θ  ≤  2π.  

mgvavb t tan θ – 3  cos θ – sin θ + 3  =0 

 ev,  tan θ – 3  cos θ – 
sin θ

cosθ
  . cos θ + 3  =0 

 ev,   tan θ – 3  cos θ – tan θ cos θ + 3  =0 

 ev,   tan θ + 3  – tan θ cos θ – 3  cos θ = 0 

 ev,  1(tan θ + 3 ) – cos θ (tan θ + 3 ) =0 

 ev,  (tan θ + 3 ) (1– cos θ) =0  
 
 nq  tan θ + 3  =0  bv nq 1– cos θ =0 
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  ev,  tan θ = – 3  = – tan 
%
3
  ev,  cos θ = 1 = cos 0°  ev, cos 2%  

  ev,  tan θ = tan (% – %
3
 )   ev,  tan (2% – %

3
 )  ∴  θ = 0°, 2% 

  ev,  θ = 2%
3
       ev,  5%

3
   

 myZivs θ = 0°,   2%
3
  ,   

5%
3
  ,  2%.  

 
D`vniY-6 t mgvavb Ki“b  2 (sin θ cos θ + 3 ) = 3  cos θ + 4 sin θ 
hLb 0° < θ < 360°  

mgvavb t 2(sin θ cos θ + 3 ) = 3  cos θ + 4 sin θ. 

 ev,  2sin θ cos θ + 2 3  – 3  cos θ – 4sin θ = 0 

 ev,  2sin θ cos θ – 4sin θ – 3  cos θ + 2 3  =0 

 ev,  2sin θ (cos θ – 2) – 3 (cos θ – 2)  =0 

 ev,  (cos θ – 2) (2sin θ – 3 ) = 0 

 nq cos θ – 2 =0  bv nq 2sin θ – 3  =0 

  ev,  cos θ =2  ev,  2sin θ = 3  

  hv m¤¢e bq ∴  sin θ = 
3
2
  = sin 60° ev sin 120°  

    ∴  θ = 60°, 120°  
  ∴  θ = 60°, 120° 

 

  

Abykxjbx 15.1 
 

1. gvb wbY©q Ki“b 
 i)   sin 2370°   ii) cot (–1530°)     
 iii) sec 570°   iv) cosec 765°      
 

2.  gvb wbY©q Ki“b 

 i)   cos 
49%
6
    ii)  cos 



5%

2
 – 
19%
3

      

 iii) cosec 
16%
3
     iv) tan 



5%

2
 – 
19%
3

       

  
3.  gvb wbY©q Ki“b 
 i)   sin 420° cos 390° + cos (– 300°) sin (– 330°)              

 ii) cos 420° sin (– 300°) – sin 870° cos 570°               

 iii) tan (– 315°) cot 405° + sec (– 765°) cosec 495°            

 iv) tan 
17%

4
  cos 



– 

11%

4
  + sec 



–34%

3
  cosec 



25%

6
      

  

4.  cÖgvY Ki“b 

 i)  sin 



%

2
 + θ   cot 



3%

2
 +θ   cos (%–θ) = sin



%

2
 –θ   sin 



3%

2
 –θ   cot



%

2
+θ   
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 ii) tan



3%

2
 – θ   cot (3%+θ) = cosec (5% – θ) sec 



3%

2
 + θ   cos 5%. 

 
 

5.  gvb wbY©q Ki“b 

 i)  cos2 
%

8
  + cos2 

3%

8
  + cos2 

5%

8
  + cos2 

7%

8
                   

 ii) sin2 
%
12
  + sin2 

3%
12
  + sin2 

5%
12
  + sin2 

7%
12
  + sin2 

9%
12
  + sin2 

11%
2
      

  

6.  hw` n GKwU ALÛ msL¨v nq Z‡e sin








n% + (– 1)n 
%
6
  Gi gvb wbY©q Ki“b|  

  

7.  wb‡Pi mgxKiY¸‡jv n‡j θ Gi gvb wbY©q Ki“b| 
 i)  tan θ = – 3   hLb 270° < θ < 360°  

 ii)  sec θ = – 2,  hLb  %
2
   < θ < %            

  

8.  cÖgvY Ki“b 

 tan  
%

28
   tan  

3%

28
   tan  

5%

28
  - - - - - - - tan  

13%

28
  = 1. 

  

9.  mgvavb Ki“b hLb 0° < θ < 360° 

 i)   2 sin2 θ – 5 cos θ + 1 = 0    

 ii)  cos θ + 3  sin θ = 2             

 iii) 1 – 2 sin θ – 2 cos θ + cot θ = 0   

 iv)  3 tan2 θ – 4 3  sec θ + 7 = 0    

 v)  3 (sec2 θ + tan2 θ) = 5          
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2kJb
 

†hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  cos (A+B) = cosA cosB–sinAsinB my‡Îi cÖgvY Ki‡Z cvi‡eb, 
  cos(A–B), sin(A+B), sin(A–B), tan(A+B), tan(A–B) BZ¨vw` myÎ wbY©q Ki‡Z 

cvi‡eb, 
  myÎ¸wji cÖ‡qvM Ki‡Z cvi‡eb| 

 

 

†hŠwMK †KvY (Compound angle) 

ỳB ev Z‡ZvwaK †Kv‡Yi exRMwYZxq †hvMdj‡K †hŠwMK †KvY e‡j| †hgb- A+B, A–B, A+B+C 
BZ¨vw` †hŠwMK †KvY| 

 

ỳB ev Z‡ZvwaK †Kv‡Yi exRMwYZxq †hvMdjB †hŠwMK †KvY| 
 

m~Î t cÖgvY Ki‡Z n‡e †h, 
 cos(A+B) = cosAcosB–sinA sinB 
 hLb A I B †KvYØq abvZ¥K m~²‡KvY Ges (A+B)<90o 
 

cÖgvY t 

XX

Y

Y

P

Q

R

S

B

–B

A

O

(cos  ,sinA A)

[cos(       ),sin A+BA+B

[cos(     ),sin–B –B

(1,0)

( )]

( )]

′

′  
wP‡Î ai“b N~Y©b iwk¥ GKwU e„‡Ë A, B, –B †KvY wb‡ ©̀k Ki‡Q, ∠XOP=∠A, ∠POQ=∠B Ges ∠XOR=–∠B 
†hLv‡b P, Q, R, S we› ỳ PviwU e„‡Ëi Dci Aew ’̄Z| 
Zvn‡j P, Q, R, S we› ỳi ’̄vbvsK h_vµ‡g (cosA, sinA), [cos(A+B), sin(A+B)], 
 [cos(–B), sin(–B)] , (1, 0),  

GLb  %POR -I %QOS- G 
 OP evû = OS evû, OR evû = OQ evû 
 ∠POR = ∠QOS   (†h‡nZz cÖ‡Z¨K ∠B+∠QOR) 
 AZGe PR = QS  

GLb PR =  [cosA–cos(–B)]2+[sinA –sin (–B)]2  
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  PR2  = (cosA–cosB)2+(sinA+sinB)2    [... cos(–B) = cosB Ges sin  (–B)=–sinB] 
  = cos2A +cos2B –2cosAcosB+sin2A+sin2B+2sinAsinB 

  = (cos2A+sin2A) + (cos2B+sin2B)–2(cosAcosB–sinAsinB) 
  = 1+1 –2(cosAcosB–sinAsinB) 
  = 2–2 (cosAcosB–sinAsinB).................. (i) 
 

Avevi, QS = [cos(A+B)–1]2 + [ sin(A+B)–O]2  

 ∴ QS2 = [cos(A+B)–1]2 + [sin(A+B)]2 

  = cos2(A+B)+1 –2cos(A+B).1 + sin2(A+B) 

  = [cos2(A+B)+sin2(A+B)] +1 –2cos(A+B) 
  = 1+1 –2cos(A+B) 
  = 2–2cos(A+B) ................. (2) 

 †h‡nZz   PR = QS 
 AZGe  PR2= QS2 
AZGe (i) I (ii) bs mgxKiY n‡Z cvB- 
 2–2 (cosAcosB–sinAsinB) = 2–2 cos(A+B) 
or, cos(A+B) = cosAcosB–sinAsinB.....................(3)  
 

Abywm×vš—-1 †h †Kvb `ywU †KvY AI B Gi †¶‡Î  
     cos(A–B) = cosAcosB+sin AsinB 
 (3) bs mgxKi‡Y B Gi cwie‡Z© –B ewm‡q cvB- 
 cos[A+(–B)]= cosAcos(–B) – sinAsin(–B) 
 cos(A–B) = cosAcosB + sinAsinB  
 

m~Î t 
cos(A+B)=cosAcosB–sinAsinB 
cos(A–B)=cosAcosB+sinAsinB  

 
Abywm×vš—-2 †h †Kvb `ywU †KvY A I B Gi Rb¨  
  sin(A+B) = sinAcosB + cosAsinB 
  

Avgiv Rvwb, 
  cos(90o–A) = sinA  
 Ges sin(90o–A) = cosA  
 ∴ sin(A+B)  = cos{90ο–(A+B)} 

 = cos[(90o–A)–B] 

 = cos(90o–A)cosB+sin(90o–A)sinB 
 = sinAcosB+cosAsinB  
 
Abywm×vš—-3   †h †Kvb `yBwU †KvY A, B Gi Rb¨ 
   sin(A–B)= sinAcosB–cosAsinB   
 sin(A+B)=sinAcosB+cosAsinB  †Z B Gi cwie‡Z© –B ewm‡q cvIqv hvq 
 sin[A+(–B)] = sinA cos(–B)+cosAsin (–B) 
 sin(A–B) = sinAcosB –cosAsinB 
 

m~Î t 
sin(A+B)=sinAcosB–cosAsinB 
sin(A–B)=sinAcosB–cosAsinB  

 
 D`vniY-1 t gvb wbY©q Ki“b t cos75o,   sin15o 

mgvavb t cos75o = cos(45o+30o) 

   = cos45ocos30o –sin45οsin30o 
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   = 




1

2
 



3

2
  — 





1

2
 


1
2
  

   = 
3

2 2
   –  

1

2 2
  

   = 
3–1

2 2
  

  sin75o = sin(45o+30o) 

   = sin45ocos30o+cos45osin30o 

   = 
1

2
  . 

3
2
  + 

1

2
  . 
1
2
  

   = 
3

2 2
   + 

1

2 2
  

   = 
3+1

2 2
  

 
D`vniY-2 t cÖgvY Ki“b 

  cos68o20′ cos8o20′ + cos81o40′cos21o40′ =  
1
2
  

mgvavb t   cos68o20´cos8020´+cos81o40´cos21o40´ 

  = cos(90o–21o40´) cos(8o20´) + cos(90o–8o20´) cos21o40´ 

  = sin21o40´cos8o20´ + sin8o20´cos21o40´ 

  = sin(21o40´ + 8o20´) 

  = sin30o = 
1
2
   (k´JKef)  

 

D`vniY-3 t cÖgvY Ki“b t   sin(B–C)
cosBcosC

  + 
sin(C–A)
cosC cosA

  + 
sin(A–B)
cosAcosB

  = 0 

mgvavb t  
sin(B–C)

cosBcosC
  + 

sin (C–A)

cosC cosA
  + 

sin(A–B)

cosAcosB
  

  = 
sinB cosC–cosB sinC

cosB cosC
  + 

sinC cosA–cosC sinA

cosC cosA
   

   + 
sinA cosB–cosAsinB

cosAcosB
  

  = 
sinBcosC
cosBcosC

  – 
cosBsinC
cosBcosC

  + 
sinC cosA
cosC cosA

  – 
cosC sinA
cosC cosA

   

     + 
sinA cosB
cosA cosB

    – 
cosA sinB
cosA cosB

  

  = tanB –tanC + tanC –tanA + tanA –tanB 

  = 0 

 

Abykxjb Ki“b 
 

1. gvb wbY©q Ki“b 
 a) sin15o  b) cos15o c) sin105o d) cos165o 

2. A I B †KvYØ‡qi cÖ‡Z¨KwU abvZ¥K I my²†KvY nq Ges hw` cosA=4
5
 , cosB=

3
5
   nq n‡e Z‡e sin(A+B) 

Ges cos(A+B) Gi gvb wbY©q Ki“b| 

3. cÖgvY Ki“b 
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 a) cos



π

2
 + A   = –sinA 

 b) sin (π–A) = sinA  

4. gvb wbY©q Ki“b sin28o32´ sin88o32´ + sin61o28´sin1o28´  

5. cÖgvY Ki“b sin(A+45o) = 1
2
 (sinA+cosA) .  

 

Abymw×vš— 4 t cÖgvY Ki“b tan (A+B) = 
tanA+tanB
1–tanAtanB

 .  

 cÖgvY t tan(A+B) = 
sin(A+B)

cos(A+B)
  

   = 
sinAcosB+cosAsinB
cosAcosB–sinAsinB

  

   = 

sinAcosB
cosAcosB

 – 
cosAsinB
cosAcosB

cosAcosB

cosAcosB
 – 

sinAsinB

cosAcosB

  

    = 

sinA
cosA

 + 
sinB
cosB

1– 
sinA
cosA

  
sinB
cosB

  

   = 
tanA+tanB

1–tanAtanB
    (Proved) 

 

Abywm×vš—-5t cÖgvY Ki“b tan(A–B) = 
tanA–tanB
1+tanAtanB

   

 Dc‡ii mgxKi‡Y B Gi cwie‡Z© –B ewm‡q cvB- 

 tan[A+(–B)] = 
tanA+tan(–B)

1–tanAtan(–B)
  

 ∴ tan[A–B) = 
tanA–tanB
1+tanAtanB

   
   

D`vniY-4 t gvb wbY©q Ki“b tan75o I tan15o  
 tan75o = tan(45o+30o) 

  = 
tan45o+tan30o

1–tan45otan30o
  

  = 

1+
1

3

1–1.
1

3

    = 

1+ 
1

3

1– 
1

3

  

  = 

3+1

3

3–1

3

   = 
3+1

3–1
  

 

 tan15o = tan(45o–30o) 

  = 
tan45o–tan30o

1+tan45otan30o
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  = 

1–
1

3

1+1.
1

3

   =  

3–1

3

3+1

3

  

  = 
3–1

3+1
  

D`vniY-5 t   cÖgvY Ki“b   tan15o + tan30o + tan15otan30o=1  

mgvavb t tan(30o+15o) = 
tan30o+tan15o

1–tan30otan15o
   

 ev, tan45o = 
tan30o+tan15o

1–tan30otan15o
   

 ev, 1 = 
tan30o+tan15o

1–tan30otan15o
   

 ev, tan30o + tan15o = 1–tan30otan15o  

 ev, tan30o+tan15o + tan30otan15o = 1 (cÖgvwYZ) 
 

D`vniY-6 t cÖgvY Ki“b tan(3θ-2φ) + tan2φ
1–tan(3θ–2φ)tan2φ

  = tan 3θ  

 mgvavb t tan(3θ–2φ)+tan2φ

1–tan(3θ–2φ)tan2φ
  

  = tan [ (3θ–2φ) + 2φ ] 

  = tan (3θ–2φ+2φ) 

  = tan3θ   (cÖgvwYZ) 
 

D`vniY-7 t cÖgvY Ki“b cot(A+B) = cotAcotB–1
cotA+cotB

   

mgvavb t cot(A+B) = 
cos(A+B)
sin(A+B)

  

  = 
cosAcosB–sinAsinB
sinAcosB+cosAsinB

  

  = 

cosAcosB
sinAsinB

 – 
sinAsinB
sinAsinB

 
sinAcosB
sinAsinB

 + 
cosAsinB
sinAsinB

  

  = 

cosA

sinA
 . 
cosB

sinB
 –1

cosB
sinB

 + 
cosA
sinA

  

  = 
cotAcotB–1

cotB+cotA
    (Proved) 

 
 



MwYZ 1g cÎ 

BDwbU c‡bi  c„ôv-333 

Abykxjb Ki“b  
1. gvb wbY©q Ki“b 
 a) tan105o b) cot165o c) tan165o 
 

2. cÖgvY Ki“b 

 a) tan 



π

4
 + A   . tan 



3π

4
 + A   = –1 

 b) tan 



π

4
 + θ   = 

cosθ+sinθ

cosθ–sinθ
  

 c) tan36o + tan9o + tan36otan9o = 1. 

 d) tan3A tan2A tanA = tan3A –tan2A –tanA  

 

 

  

Abykxjbx 15.2 

1. gvb wbY©q Ki“b 
 a) sec165o b) cosec 375o c) sin105o  
 

2. gvb wbY©q Ki“b 
 i) cos17o40´sin77o40´ +cos107o40´ sin12o20´ 
 

 ii) 
tan68o35´ – cot 66o25´

1+tan68o35´cot66o25´
  

 

3. cÖgvY Ki“b 
 a)  sinAsin(B–C) + sinBsin(C–A) + sinC sin(A–B) =0 

  

 b)  sinx sin(x+30o) + cosx sin(x+120o) = 
3
2
   

 c)  
cot(α+β) cotα+1

cotα–cot(α+β)
  = cotβ 

 d)  cosec (x–y) = 
secxsecy
tanx–tany

  

 e)  
cos8o+sin8o

cos8ο–sin8ο
  = tan53o 

 f)  
sin75o+sin15o

sin75o–sin15o
  = 3  

 

4. hw` A+B= π
4
  nq Z‡e †`Lvb †h (1+tanA)(1+tanB) = 2  

5. hw` tanα+tanβ =b, cotα+cotβ =a Ges α+β=θ Z‡e †`Lvb †h, (a–b)tanθ=ab  
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3kJb
 

wÎ‡KvYwgwZK Abycv‡Zi iƒcvš—i (m~‡Îi iƒcvš—i) 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  ỳBwU wÎ‡KvYwgwZK Abycv‡Zi ¸Ydj‡K Aci ỳBwU wÎ‡KvYwgwZK Abycv‡Zi 

†hvM I we‡qvMd‡j iƒcvš—i Ki‡Z cvi‡eb, 
  ỳBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj ev we‡qvMdj‡K wÎ‡KvYwgwZK 

Abycv‡Zi ¸Yd‡j iƒcvš—i Ki‡Z cvi‡eb, 
  GZ`msµvš— mgm¨vi mgvav‡b `¶Zv AR©b Ki‡eb| 

 

 

`yBwU wÎ‡KvYwgwZK Abycv‡Zi ¸Ydj‡K Aci `yBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj I 

we‡qvMd‡j iƒcvš—i 

c~e©eZx© cv‡V cÖgvwYZ m~Î n‡Z Avcbviv Rv‡bb- 

sin A cos B + cos A sin B = sin (A+B) - - - - - - - - - (1) 

sin A cos B – cos A sin B = sin (A–B) - - - - - - - - - (2)  
(1) I (2) bs †hvM Ki‡j cvB, 

 2sin A cos B = sin (A–B) + sin (A–B)  
Avevi  (1) n‡Z (2) we‡qvM Ki‡j cvIqv hvq- 

 2cos A sin B = sin (A+B) – sin (A–B) 
Avevi, cos A cos B – sin A sin B = cos (A+B) - - - - - - - (3)  

Ges cos A cos B + sin A sin B = cos (A–B) - - - - - - - -(4)  

GLb (3) I (4) †hvM Ki‡j cvIqv hvq, 

 2cos A cos B = cos (A+B) + cos (A–B)  
Ges (3) n‡Z (3) we‡qvM Ki‡j cvIqv hvq 

 2sin A sin B = cos (A–B) – cos (A+B)  
 

myZivs ỳBwU wÎ‡KvYwgwZK Abycv‡Zi ¸Ydj‡K Aci `yBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj ev we‡qvMdj iƒ‡c 

wbæwjwLZ m~Î¸wji mvnv‡h¨ cÖKvk Kiv hvq- 

 2sin A cos B = sin (A+B) + sin (A–B) - - - - - - (i) 

 2cos A sin B = sin (A+B) – sin (A–B) - - - - - - (ii) 

 2cos A cos B = cos (A+B) + cos (A–B) - - - - - (iii) 

 2sin A sin B = cos (A–B) – cos (A+B) - - - - - - (iv)  
 

myZivs (i) I (ii) bs m~Î Abyhvqx GKwU sine I GKwU cosine- Gi ¸Ydj‡K ỳBwU sine Gi †hvM I we‡qvMd‡j 

cÖKvk Kiv n‡q‡Q| (iii) bs m~Î Abyhvqx ỳBwU cosine Gi ¸Ydj‡K ỳBwU cosine Gi †hvMd‡j Ges (iv) bs m~Î 

Abyhvqx ỳBwU sine Gi ¸Ydj‡K ỳBwU cosine Gi we‡qvMd‡j cÖKvk Kiv n‡q‡Q| 
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`yBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj I we‡qvMd‡j wÎ‡KvYwgwZK Abycv‡Zi ¸Yd‡j iƒcvš—i 

ai“b A+B = C Ges A–B = D  

Zvn‡j A = C+D
2

   Ges B = C–D
2
   

Zvn‡j c~e©eZx© Aby‡”Q‡`i (i) n‡Z (ii) bs m~Î¸‡jvi A I B Gi ’̄‡j Dc‡iv³ gvb¸‡jv ’̄vcb Ki‡j Avgiv cvB- 

 sin C +sin D = 2sin 
C+D
2

   cos 
C–D
2

  - - - - - - - - (v) 

 sin C –sin D = 2cos 
C+D
2

   sin 
C–D
2

  - - - - - - - - (vi) 

 cos C + cos D = 2cos 
C+D

2
   cos 

C–D

2
  - - - - - - - (vii) 

 cos D – cos C = 2sin 
C+D
2

   sin 
C–D
2

  - - - - - - - - (viii) 

(viii)  bs m~Î‡K wb‡æv³ fv‡eI cÖKvk Kiv hvq- 

 cos C – cos D = – 2sin 
C+D
2

   sin 
C–D
2

  

  = 2sin 
C+D

2
 



–sin 

C–D

2
  

  = 2sin 
C+D

2
   sin 

D–C

2
  

 ∴  cos C – cos D = 2sin 
C+D
2

   sin 
D–C
2

  .  

 

D`vniY-1 t  cÖgvY Ki“b  cos 40°+ cos 80° + cos 160° =0  

mgvavb t cos 40° + cos 80° + cos 160° 

 = cos 40° + 2cos 



80°+160°

2
  cos 



80°–160°

2
  

 = cos 40° + 2cos 
240°
2

  cos 



– 

80°
2

  

 = cos 40° + 2cos 120° cos 40°  [ ..
.  cos (–θ) = cos θ ] 

 = cos 40°+2



– 
1
2
  cos 40° 

 = cos 40° – cos 40° 

 = 0  
 

D`vniY-2 t cÖgvb Ki“b  sin 20° sin 40° sin 60° sin 80° = 
3
16
   

mgvavb t sin 20° sin 40° sin 60° sin 80° 

 = 
3

2
  sin20° sin40° sin80°      





 ..
.  sin60° = 

3

2
    

 = 
3
4
   sin 20° [ 2sin 40° sin 80° ] 

 = 
3
4
  sin 20° [ cos (80°–40°) – cos (80°+40°) ] 

 = 
3
4
  sin 20° [ cos 40° – cos 120° ] 

 = 
3

4
  sin 20° 



 cos 40° + 
1

2
  



 ..

.  cos 120° = – 
1

2
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 = 
3

4
  sin 20° cos 40° + 

3

8
  sin 20° 

 = 
3

8
  [2sin 20°cos 40° ] + 

3

8
  sin 20° 

 = 
3
8
  [sin (40°+20°) – sin (40°–20°)] + 

3
8
  sin 20° 

 = 
3
8
  [sin 60° – sin 20° ] + 

3
8
  sin  20° 

 = 
3

8
 



3

2
 – sin 20°   + 

3

8
  sin 20° 

 = 
3
16
  – 

3
8
  sin  20° – 

3
8
  sin 20° 

 = 
3
16
  

  

D`vniY-3 t cÖgvY Ki“b 16 cos 
2π
15
   cos 

4π
15
  cos 

8π
15
  cos 

14π
15

  = 1  

mgvavb t 16cos  
2%
15
  cos  

4%
15
  cos 

8%
15
  cos  

14%
15

  

 = 4.2cos  
8%

15
  cos  

2%

15
  . 2cos  

10%

15
  cos  

4%

15
  

 = 4 



cos  



8%

15
 + 
2%

15
+cos 



5%

15
 – 
2%

15
 



cos 



14%

15
 + 

4%

15
 + cos 



14%

15
 – 
4%

15
  

 = 4 



cos 

2%

3
 + cos 

2%

5
 



cos  

6%

5
 + cos 

2%

3
  

 = 4 



– 

1

2
 + cos  

2%

5
 



cos  

6%

5
 – 
1

2
  

 = 4 



– 

1

2
 cos 

6%

5
 + 

1

4
 + cos 

2%

5
 cos 

6%

5
 – 
1

2
 cos  

2%

5
  

 = 4 



1

4
 – 
1

2
  cos  

2%

5
 – 
1

2
  cos  

6%

5
 + cos  

2%

5
 cos  

6%

5
  

 = 4 






1

4
 – 
1

2
 cos  

2%

5
 – 
1

2
 cos  



%+ 
%

5
 + 

1

2
 



2cos 

6%

5
 cos  

2%

5
  

 = 4 






1

4
 – 
1
2
 cos  

2%
5
 + 

1
2
 cos  

%
5
 + 

1
2
 



cos  

8%
5
 + cos  

4%
5

  

 = 4 






1

4
 – 
1
2
 cos  

2%
5
 + 

1
2
 cos  

%
5
 + 

1
2
 cos  



2%– 

2%
5

 + 
1
2
 cos 



%– 
%
5

  

 = 4 






1

4
 – 
1
2
 cos  

2%
5
 + 

1
2
 cos  

%
5
 + 

1
2
 cos 

2%
5
 – 
1
2
 cos  

%
5
  

 = 4. 
1
4
  

 = 1 
 

D`vniY-4 t  cÖgvY Ki“b  cos 85° + sin 85° = 2  cos 40°  

mgvavb t cos 85° + sin 85° 

 = cos 85° + sin (90°–5°) 
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 = cos 85°+cos 5° 

 = 2 cos 



85°+5°

2
  cos  



85°–5°

2
  

 = 2 cos 45° cos 40° 

 = 2. 
1

2
   cos 40° 

 = 2  cos 40°  
 

D`vniY-5 t cÖgvY Ki“b  sin 105° + cos 105° = 
1

2
   

mgvavb t sin  105° + cos 105° 

 = sin 105° + cos (90°+15°) 

 = sin 105°–sin 15° 

 = 2 cos  



105°+15°

2
  sin  



105°–15°

2
  

 = 2 cos  



120°

2
  sin  



90°

2
  

 = 2 cos 60° sin 45° 

 = 2. 
1
2
  . 

1

2
  

 = 
1

2
   

 

D`vniY-6 t  cÖgvY Ki“b  
cos A + cos B
cos A – cos B

  = cot 
1
2
 (A+B)  cot 

1
2
 (B–A)   

mgvavb t  
cos A + cos B
cos A – cos B

  

 =  

2 cos 



A+B

2
 cos  



A–B

2

2 sin  



A+B

2
 sin  



B–A

2

  

 =  

cos 
1

2
 (A+B) cos  

1

2
 (B–A)

sin  
1
2
 (A+B) sin  

1
2
 (B–A)

      [ ... cos (– θ) = cos θ ] 

 =  cot 
1
2
 (A+B)  cot 

1
2
 (B–A)   

 

D`vniY-7 t  cÖgvY Ki“b   sin A–sin (A–60°) – sin  (A+60°) = 0  

mgvavb t  sin A – sin (A–60°) –sin  (A+60°) 

 = sin A – [ ] sin (A–60°) + sin  (A+60°)   

 = sin A – 2 sin  



A–60°+A+60°

2
   cos  



A+60°–A+60°

2
  

 = sin A – 2 sin  



2A

2
  cos  



120°

2
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 = sin A – 2 sin A sin 60° 

 = sin A – 2 sin A . 
1
2
  

 = sin A – sin A  

 = 0  
 

D`vniY- 8 t  cÖgvY Ki“b  cos A sin (30°+A) sin (30°–A) =  
1
4
  cos 3A.  

mgvavb t cos A sin (30°+A) sin (30°–A) 

 = cos A . 
1
2
 { }2 sin (30°+A) sin (30°–A)   

 = 
1

2
  cos A {cos (30°+A–30°+A) – cos (30°+A+30°–A)} 

 = 
1
2
  cos A (cos 2A – cos 60°) 

 = 
1
2
   cos A 



cos 2A – 
1
2
  

 = 
1
2
  cos 2A cos A – 

1
4
  cos A 

 = 
1

4
 (2cos 2Acos A)  – 

1

2
  cos A 

 = 
1
4
 (cos 3A +cos A)  – 

1
4
  cos A 

 = 
1

4
  cos 3A + 

1

4
  cos A – 

1

4
  cos A 

 = 
1
4
  cos 3A.  

D`vniY-9 t cÖgvY Ki“b  cot (A+15°) – tan (A–15°) =  
4 cos 2A

2 sin 2A + 1
   

mgvavb t ai“b θ = A+15° Ges φ = A–15°  

 ∴   θ+φ =2A Ges  θ–φ = 30°  

 GLb  cot (A+15°) –  tan  (A–15°) 

 =   cot θ– tan φ 

 =  
 cos θ

 sin θ
  – 

 sin φ

 cos φ
  

 =  
 cos θ cos φ –  sin θ sin φ

 sin θ cos φ
  

 =  
 cos (θ+φ)

 sin θ cos φ
  

 = 
2 cos (θ+φ)

2 sin θ cosφ
  

 =  
2 cos (θ+φ)

 sin (θ+φ)+ sin (θ–φ)
  

 =  
2 cos 2A

 sin 2A+ sin 30°
  

 =  
2 cos 2A

 sin 2A+ 
1

2
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 =  
4 cos 2A
2 sin 2A+1

  

 

D`vniY-10 t  hw` n sin β = m sin (2α+β) nq Z‡e †`Lvb †h, cot (α+β) = 
n–m
n+m

  cot α  

mgvavb t n sin β = m sin  (2α+β)  

 ev,  sin β

 sin (2α+β)
  = 

m
n    

 we‡qvRb †hvRb cÖwµqvi mvnv‡h¨ cvB- 

  sin (2α+β)– sin β

 sin (2α+β)+ sin β
  = 

n–m
n+m   

 ev,  
2 cos 



2α+β+β

2
  sin  



2α+β–β

2

2 sin  



2α+β+β

2
  cos  



2α+β−β

2

  = 
n–m
n+m

   

 ev,   cos (α+β) sin α
 sin (α+β) cos α

  = 
n–m
n+m

   

 ev,  cot (α+β) tan α = n–m
n+m

   

 ev,  cot (α+β) = n–mn+m  . 
1

tan α
   

 ev,  cot (α+β) = n–m
n+m

   cot α.  
 

D`vniY-11 t hw` sin A + cos A = sin B + cos B nq, Z‡e †`Lvb †h,  A+B = 
$
2
   

mgvavb t  sin A + cos A = sin B + cos B  

 ev,  sin A – sin B = cos B – cos A  

 ev,  2 cos 



A+B

2
  sin 



A–B

2
  = 2 sin 



A+B

2
  sin 



A–B

2
   

 ev,  cos 



A+B

2
  = sin 



A+B

2
   

 ev,  
sin 



A+B

2

 cos 



A+B

2

  = 1  

 ev,  tan 



A+B

2
  = 1 = tan 

%
4
  

 ∴  
A+B
2

  = 
%
4
  

  ∴   A+B = 
%

2
   

 

D`vniY-12 t  hw`  sin x + sin y = a Ges  cos x + cos y = b nq Z‡e †`Lvb †h,  

 sin  
1
2
  (x – y)  = ± 

1
2
 4–a2–b2   

mgvavb t sin x + sin y = a  
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 ev,  2 sin  1
2
  (x+y)  cos 

1
2
  (x–y)  = a - - - - - - -  (1)  

 Avevi,  cos x +  cos y = b  

 ev,  2 cos  1
2
 (x + y)   cos  

1
2
 (x – y)  = b - - - - - - - (2)  

 (1) I (2) bs †K eM© I c‡i †hvM K‡i cvB- 

 4 cos2  
1
2
 (x–y) 









sin2 
1
2
 (x+y) + cos2 

1
2
 (x+y)   = a2 + b2   

 ev,  4 cos2 1
2
 (x–y)  . 1 = a2+ b2  

 ev,  4








1– sin2 
1

2
 (x–y)   = a2+ b2  

 ev,  4– 4sin2  1
2
 (x–y)  = a2+ b2  

 ev,  4 sin2  1
2
 (x–y)  = 4 –a2–b2  

 ev,  sin2 1
2
 (x–y)  = 

1

4
 (4–a2–b2)   

 ∴ sin 1
2
 (x–y)  = ± 

1
2
 4–a2–b2   

 

D`vniY-13 t  hw`  α + β = θ Ges cos α = k cos β nq Z‡e †`Lvb †h,  tan 1
2
 (α−β) =

1– k
1+ k

  cot 
1
2
  θ.  

mgvavb t   cos α = k cos β  

 ev,   cos β
 cos α

  = 
1

k
   

 we‡qvRb †hvRb cÖwµqvq cvB-  

  
 cos β– cos α

 cos β+ cos α
  = 

1–k
1+k

    

 ev,  
2 sin 



α+β

2
  sin  



α−β

2

2 cos 



α+β

2
  cos  



α−β

2

  = 1–k
1+k

  

 ev,   tan  1
2
 (α+β)   tan  

1
2
 (α−β)  = 

1– k
1+ k

   

 ev,   tan  1
2
  θ  tan  

1

2
 (α−β)  = 

1–k

1+k
   

 ev,   tan  1
2
 (α−β)  = 

1–k
1+k

  . 
1

 tan  
1
2
 θ

   

 ev,   tan  1
2
 (α−β)  = 

1–k
1+k

  cot 
1
2
  θ.  

 

D`vniY-14 t hw` a cos α + b sin α = a cos β + b sin β nq Z‡e †`Lvb †h,  

 cos2 
1
2
 (α + β)  – sin2 

1
2
 (α + β)  = 

a2–b2

a2+b2
   

mgvavb t a cos α + b sin α = a cos β + b sin β  

 ev,  b sin α – b sin β = a cos β – a cos α  

 ev,  b(sin α – sin β) = a( cos β –  cos α)  
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 ev,   sin α– sin β
 cos β– cos α

  = 
a
b   

 ev, 
 2 cos  



α+β

2
 sin  



α−β

2

 2 sin  



α+β

2
  sin  



α−β

2

   = 
a
b   

 ev,  
 cos 



α+β

2

 sin  



α+β

2

   = 
a
b   

 ev,  
 cos2 



α+β

2

 sin2 



α+β

2

  = 
a2

b2
   

 ev, 
 cos2 



α+β

2
 –  sin2 



α+β

2

 cos2 



α+β

2
 +  sin2 



α+β

2

  = 
a2–b2

a2+b2
        [ we‡qvRb †hvRb K‡i ] 

 ev,   cos2 



α+β

2
  –  sin2 



α+β

2
  = 

a2–b2

a2+b2
   

 

  

Abykxjbx 15.3 

cÖgvY Ki“b 

1.   sin 50° –  sin 70° +  sin 10° =0  

2.  cos 20° + cos 100° + cos 140° = 0 

3.  cos 70° – cos 10° + cos 40° = 0  

4.  cos (60°– x) + cos  (60° + x) – cos x =0  

5.   sin θ  sin  (60°– θ)  sin  (60° + θ) = 
1
4
   sin  3θ   

6.   sin  (45° + θ)  sin  (45°– θ) = 
1

2
  cos 2θ  

7.  cos 10° cos 50° cos 70° = 
3

8
   

8.  cos 20° cos 40° cos 60° cos  80° = 
1
16
   

9.  tan 20° tan 40° tan 80° = 3   

10.   sin α +  sin 3α +  sin 5α
cos α + cos 3α + cos 5α

  = tan 3α  

11.  cos 2A + cos 5A + cos A
 sin 2A +  sin 5A– sin A

   = cot 2A.  

12.   sin (A–B) +  sin A +  sin  (A + B)
 sin (C–B) +  sin C +  sin (C + B)

  = 
 sin A
 sin C

   

13.  i)   sin 18° + cos 18° = 2  cos  27° 

 ii)   sin 55° + cos 55° = 2  cos 10° 
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 iii)  sin 75° + cos 75° = 
3

2
   

14.  tan 70° = tan 20° + 2tan 50°  

15.   sin θ +  sin 2θ +  sin 4θ +  sin 5θ
cos θ + cos 2θ + cos 4θ + cos 5θ

  = tan 3θ  

16.   sin (α+β) – 2 sin α  +   sin  (α−β)
cos (α+β) –2cos α + cos (α−β)

   = tan α  

17.  hw` sin θ + sin φ = 3 (cos φ – cos θ)  nq Z‡e †`Lvb †h, cos2 1
2
 (θ−φ)  = 

3
4
   

18.  hw` sin A = 1
2
   Ges sin B = 1

3
  nq, Z‡e cÖgvY Ki“b †h,  

 tan 
1

2
 (A+B)  cot 

1

2
 (A–B)  = 5+2 6 .  

19.  †`Lvb †h, sec 



%

4
 + θ   sec 



%

4
 – θ   = 2 sec 2θ. 

20.  †`Lvb †h, tan 



45°+θ

2
  tan 



45°–θ

2
  = 

2 cos θ–1

2 cos θ+1
   

21.  hw` sin x = m sin y nq Z‡e †`Lvb †h, tan 1
2
 (x–y)  = 

m –1
m +1

  tan 
1
2
 (x + y) .  

22.  hw` sin x – sin y = 3
5
   Ges cos y – cos x = 1

5
   nq Z‡e †`Lvb †h, cos 1

2
 (x + y)  = 3.  

23.  hw` x cos α + y sin α = k = x cos β + y sin β nq, Z‡e cÖgvY Ki“b †h,  

 
x

cos 
1
2
 (α+β)

   =  
y

sin 
1
2
 (α+β)

   =  
k

cos 
1
2
 (α−β)

   

24.  †`Lvb †h, 2 cos %
13
   cos 

9%
13
  + cos 

3%
13
  + cos 

5%
13
  = 0.  

25.  hw` cosec A + sec A = cosec B + sec B nq Z‡e †`Lvb †h, tan A  tan B = cot 1
2
 (A+B)   

26.  hw` sin θ + sin φ = a Ges cos θ + cos φ = b nq Z‡e †`Lvb †h,  

 tan 
θ−φ
2

  =  ± 
4–a2–b2

a2+ b2
   

27.  cÖgvY Ki“b †h, 



cos A+ cos B

sin A– sin B
 
n
 + 



sin A + sin B

cos A– cos B
 
n

 = 2cotn 
A– B

2
   

28.  hw` A+B+C = % Ges sin 



A+ 

C
2
  = n sin 

C
2
   nq Z‡e †`Lvb †h,  

 tan 
A
2
   tan  

B
2
  = 

n–1
n+1
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4kJb
 

¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  ¸wYZK †KvY m¤ú‡K© Rvb‡Z cvi‡eb, 
  ¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb AR©b Ki‡eb, 
  GZ`msµvš— mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

¸wYZK †KvY (Multiple Angle) 

 

†Kvb †KvY‡K GKwU ALÛ msL¨v Øviv ¸Y Ki‡j †h †KvY cvIqv hvq Zv‡K g~j †Kv‡Yi ¸wYZK †KvY 
e‡j|  †hgb, 2A, 3A, 4A BZ¨vw` †KvY A †Kv‡Yi ¸wYZK †KvY| GB cv‡V 2A, 3A  cÖf…wZ ¸wYZK 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jv‡K g~j †KvY A Gi wÎ‡KvYwgwZK Abycv‡Z cÖKvk Kiv n‡e| 

2A †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

Avcbviv Rv‡bb,  
 sin (A+B) = sin A cosB + cos A sin B 

 cos (A+B) = cos A cos B – sin A sin B 
  

cÖ_g m~‡Î B Gi ’̄‡j A ’̄vcb K‡i cvB- 
  sin (A+A) =  sin A  cos A +  cos A  sin A  
 ev,  sin 2A = 2 sin A  cos A - - - - - - - (1)  
Avevi wØZxq m~‡Î B Gi ’̄‡j A ’̄vcb K‡i cvIqv hvq- 
   cos (A+A) =  cos A. cos A –  sin A sin A  
 ev,  cos 2A = cos2A –  sin 2A - - - - - - (2)  
 ev,  cos 2A = 1– sin2 A – sin2 A = 1– 2sin2 A - - - - - - (3)  
Avevi, cos 2A = cos2A – (1– cos2A) = cos2A –1 + cos2A = 2cos2 A –1 - - - - - (4)  
GLb (3) I (4) Gi c¶ cwieZ©b Ki‡j cvIqv hvq- 
  1– cos 2A = 2sin2 A - - - - - - - (5)  
 Ges 1 + cos 2A = 2cos2 A - - - - - - -(6)  
 (5) †K (6) Øviv fvM Ki‡j cvIqv hvq- 

  
1– cos 2A
1 + cos 2A

  = 
sin2 A

 cos2 A
  = tan2 A - - - - - (7)  

Avevi Avcbviv Rv‡bb 

  tan (A+B) = 
tan A + tan B
1– tan A tan B

  

GLb B Gi ’̄‡j A ’̄vcb Ki‡j cvIqv hvq- 

   tan  (A+A) = 
 tan A+ tan A
1– tan A tan A

   

 ev,  tan 2A = 2 tan A
1– tan 2A

  - - - - - - (8) 

Avevi,  cot (A + B) =  cot A cot B–1
 cot B+ cot A

   m~‡Î B = A ewm‡q cvB  

   cot 2A = 
 cot2 A–1
2 cot A

  - - - - - - - - - (9)  

3A †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 sin 3A = sin (2A+A) 

  = sin 2 A cos A + cos 2A  sin A 
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  = 2 sin A cos A cos A + (1 – 2sin2 A) sin A 

  = 2 sin Acos2 A + sin A –2 sin3A 

  = 2 sin A (1 – sin2 A) + sin A – 2sin3 A 

  = 2 sin A – 2 sin3 A + sin A – 2sin3A 

  = 3 sin A – 4 sin3A 

     ∴ sin 3A = 3 sin A – 4 sin3 A. 

 cos 3A = cos (A + 2A) 

  = cos 2A cos A – sin 2A sin A 

  = (2 cos2  A –1) cos A  – 2sin  A cos A sin A  

  = 2 cos3A – cos A – 2 cos A sin2 A 

  = 2 cos3 A  – cos A  –2cos A  (1– cos2 A ) 

  = 2 cos3 A  – cos A  –2cos A  + 2 cos3 A  

  = 4 cos3 A  – 3 cos A  

 ∴  cos3 A  = 4 cos3 A  – 3 cos A . 

 tan 3A = tan (2 A   +  A ) 

  = 
 tan 2 A + tan  A 

1 –  tan 2 A tan  A 
  

  = 

2 tan  A 

1 –  tan 2 A 
  +   tan  A 

1  –  
2 tan  A 

1 –  tan2 A 
 .  tan  A 

  

  = 

2 tan  A  +  tan  A  –  tan 3 A 

1 –  tan 2 A 

1 –  tan 2 A  – 2 tan 2 A 

1 –  tan 2 A 

  

  = 
3 tan  A  –  tan 3 A 

1 – 3 tan 2 A 
  

sin 2A Ges cos 2A AbycvZ‡K tan A Abycv‡Z cÖKvk 

 sin 2A = 2 sin A cos A 

  = 
2sinA
cosA

  . cos2 A 

  = 2tan A . 
1

sec2 A
  

  = 
2tan A

sec2 A
  

  = 
2tan A

1 + tan2 A
  

 ∴ sin 2A = 
tan A

1 + tan2 A
  

 cos2A = cos2 A  – sin2 A 

  = cos2 A 






1 –  
sin2 A

cos2 A
  

  = 
1

sec2 A
 (1 – tan2 A)  
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  = 
1 – tan2 A

sec2 A
  

  = 
1 – tan2 A

1 + tan2 A
  

 ∴ cos2 A = 
1 – tan2 A

1 + tan2 A
  

 m~Î  sin2A = 2sin A cos A 
  cos2A = 1–2sin2A = 2cos2A – 1 

 tan 2A = 
2 tan A

1– tan 2A
   

   cot 2A = 
 cot2 A–1
2 cot A

   

 sin3A = 3sinA – 4sin3A 

 cos3A = 4cos3A– 3cosA 

 tan 3A  = 
3 tan  A  –  tan 3 A 

1 – 3 tan 2 A 
  

 

D`vniY-1 t cÖgvY Ki“b  1– cos 2θ +  sin 2θ
1 +  cos 2θ +  sin 2θ

   =  tan θ.  

mgvavb t  
1– cos 2θ +  sin 2θ

1 +  cos 2θ +  sin 2θ
  

  =  
2 sin 2θ + 2 sin θ cos θ

2 cos 2θ + 2 sin θ cos θ
  

  =  
2 sin θ( sin θ +  cos θ)

2 cos θ( sin θ +  cos θ)
  

 = tan θ. 
 

D`vniY-2 t cÖgvY Ki“b sin2x tan2x = 4 tan
2x

1– tan4x
   

mgvavb t  sin2x tan2x 

 = 
2 tan x

1 +  tan2 x
  . 

2 tan x

1 –  tan2x
  

 = 
4 tan 2x

1 –  tan 4x
   

D`vniY-3 t cÖgvY Ki“b  1
 sin 10°

    –   
3

 cos 10°
  = 4  

mgvavb t   1

 sin 10°
   –  

3

 cos 10°
  

 = 
 cos 10° –  3 sin 10°

 sin 10° cos 10°
  

 = 

4 



1

2
  cos 10°  –  

3
2
  sin 10°

2 sin 10° cos 10°
  

 = 
4( cos 60° cos 10° –  sin 60° sin 10°)

 sin 20°
   [ ..

. cos 60° = 
1

2
  Ges  sin 60° = 3

2
  ] 

 = 
4 cos (60°+10°)

 sin 20°
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 = 
4 cos 70°
 sin 20°

  

 = 
4 cos (90° – 20°)

 sin 20°
  

 = 
4 sin 20°

 sin 20°
  

 = 4 
 

D`vniY-4 t cÖgvY Ki“b cos 5θ = 16 cos5θ – 20 cos3θ + 5 cosθ.  
mgvavb t  cos 5θ 

 = cos(4θ + θ) 

 = cos4 θ cos θ – sin4θ .sinθ 

 = (2 cos22θ – 1)cosθ  –  2 sin2θ cos 2θ sin θ 

 = { }2(2cos2θ – 1)2 – 1   cosθ  – 2.2sin θ cos θ (2 cos2 θ – 1) sin θ 

 = {2 (4 cos4 θ – 4 cos2 θ + 1)–1} cos θ – 4 cosθ (2 cos2θ –1) sin2 θ 

 = (8 cos4θ – 8 cos2 θ + 2 – 1) cosθ – (8 cos3θ – 4 cos θ) (1 – cos2 θ) 

 = (8 cos4θ – 8 cos2 θ + 1) cosθ – (8cos3θ – 4 cos θ – 8 cos5θ + 4 cos3 θ) 

 = 8 cos5θ  –  8 cos3 θ + cosθ – 8 cos3 θ + 4 cos θ + 8 cos5 θ – 4 cos3 θ 

 = 16 cos5 θ – 20 cos3 θ + 5 cos θ    
 

D`vniY-5 t cÖgvY Ki“b  sin 3A
 sin 3A –  sin A

  = 2 cos A+1  

mgvavb t  sin 3A
 sin 2A –  sin A

  

 = 
3 sin A – 4 sin3A

2 sin A cos A –  sin A
  

 = 
 sin A(3 – 4 sin2A)
 sin A(2 cos A – 1)

  

 = 
3 – 4(1 –  cos2A)

2 cos A – 1
  

 = 
3 – 4+4 cos 2A

2 cos A – 1
  

 = 
4 cos2 A – 1
2 cos A – 1

  

 = 
(2 cos A – 1) (2 cos A+1)

2 cos A – 1
  

 = 2 cos A+1.  
 

D`vniY-6 t  hw`  tan θ= 
1
2
   nq †`Lvb †h, 10 sin 2θ  –  6 tan 2θ  +  5cos 2θ =3  

mgvavb t  10 sin 2θ – 6 tan 2θ + 5cos 2θ 

 = 10. 
2 tan θ

1 +  tan 2θ
   –  6. 

2 tan θ

1 –  tan 2θ
   +  5. 

1 –  tan 2θ

1 +  tan 2θ
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 = 10. 

2∞
1
2

1 + 
1
4

   –  6. 

2∞
1
2

1 –  
1
4

   + 5 

1 –  
1
4

1 +  
1
4

  

 = 10∞ 
4
5
   –  6∞ 

4
3
   +  5∞ 

3
5
  

 =  8  –  8  + 3 
 =  3  
 

D`vniY-7 t cÖgvY Ki“b  cos3A  cos 3A +  sin3A sin 3A =  cos32A  

mgvavb t  cos3A cos 3A +  sin3A sin 3A 

 = 
1
4
 ( cos 3A + 3 cos A)  cos 3A + 

1
4
 (3 sin A –  sin 3A)   sin 3A 

 = 
1

4
 ( cos23 A –  sin23A)  + 

3

4
 ( cos 3A cos A –  sin 3A sin A)  

 = 
1
4
   cos 6A + 

3
4
   cos (3A – A) 

 = 
1
4
   cos 6A + 

3
4
   cos2A 

 = 
1

4
 ( cos 6A+3 cos 2A)  

 =  cos32A  

 [ ª̀óe¨ t †h‡nZz  cos 3A = 4 cos3A – 3 cos A     ∴    cos3A = 
 cos 3A+3 cos A

4
   

              Ges  sin 3A = 3 sin A  –  4 sin3A     ∴   sin3A = 
3 sin A –  sin 3A

4
   

              Ges  cos3 2A =  cos 3.2A + 3 cos 2A
4

  = 
1

4
 ( cos 6A + 3 cos 2A)  ] 

D`vniY-8 t cÖgvY Ki“b  sin α – 1+ sin 2α

 cos α – 1+ sin 2α
  = cotα, α abvZ¥K I m~²‡KvY Ges eM©g~‡ji wPý abvZ¥K| 

mgvavb t  sin α – 1+ sin 2α

 cos α – 1+ sin 2α
   

 = 
 sin α –  sin2α+ cos2α+2 sin α cos α

 cos α –  sin2α+ cos 2α+2 sin α cos α
  

 = 
 sin α – ( sin α+ cos α)2

 cos α – ( sin α+ cos α)2
  

 = 
 sin α –  sin α –  cos α

 cos α –  sin α –  cos α
  

 = 
 –  cos α

 –  sin α
  

 = cotα 
 
 

D`vniY-9 t cÖgvY Ki“b  
sin2α–sin2β

sinαcosα–sinβcosβ
  = tan(α+β) 

mgvavb t 
sin2 α – sin2 β

sin α cos α – sin β cos β
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 = 
2 sin2 α – 2 sin2 β

2 sin α cos α – 2 sin β cos β
  

 = 
(1 – cos 2α) – (1 – cos 2β)

sin 2α – sin 2β
  

 = 
cos 2β – cos 2α

sin 2α – sin 2β
  

 = 

2sin  
1

2
 (2α + 2β) sin  

1

2
 (2α – 2β)

2cos  
1

2
 (2α+2β) sin 

1

2
 (2α – 2β)

  

 = 
sin (α+β)

cos (α+β)
  

 = tan (α+β)  
 

D`vniY-10 t cÖgvY Ki“b  sin 8θ
 cos 4θ

  . 
1– cos 4θ

1– cos 8θ
  = tan2θ.  

mgvavb t sin 8θ

 cos 4θ
  . 

1– cos 4θ

1– cos 8θ
  

 = 
2sin 4θ cos 4θ

 cos 4θ
  . 
2 sin2 2θ

2 sin2 4θ
  

 = 
2 sin2 2θ

sin 4 θ
  

 = 
2 sin2 2θ

2 sin 2θ cos 2θ
  

 = 
sin 2θ

cos 2θ
    = tan 2θ.  

 

D`vniY-11 t cÖgvY Ki“b cos3 x+ cos3(60°– x) + cos3 (60° + x) = 1
4
 (6 cosx– cos 3x)   

mgvavb t cos3x + cos3(60°–x) + cos3 (60°+x) 

 = 
1
4
  [4 cos 3x  +  4 cos 3(60° – x) + 4 cos 3(60° + x) ] 

 = 
1
4
  [ 3 cos x +  cos 3x + 3 cos (60° – x) + cos 3(60°– x) + 3 cos (60°+x)+ cos 3(60° + x)] 

 = 
1
4
  [3 cos x +  cos 3x + 3{ cos (60°+x)+ cos (60°– x)}+ cos (180°– 3x) + cos (180° + 3x)] 

 = 
1
4
 



3 cos x + cos 3x + 3.2 cos 



60° + x + 60°x

2
 cos 



60° + x – 60° + x

2
 –  cos 3x –  cos 3x   

 = 
1
4
 [ ]3 cos x + cos 3x + 6 cos x cos 60° –  cos 3x –  cos 3x   

 = 
1

4
 



3 cos x +  cos 3x +  6 cos x.

1

2
 –  cos 3x –  cos 3x   

 = 
1
4
   [ 6 cos x –  cos 3x ] 
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D`vniY-12 t hw` α I β abvZ¥K I m~²‡KvY Ges cos 2α = 3 cos 2β–1
3– cos 2β

  nq Z‡e †`Lvb †h,  

  tan α= 2  tan β.  

mgvavb t  tan θ = tan2α  

  = 
1 –  cos 2α

1 +  cos 2α
  

  = 

1 –  
3 cos 2β – 1

3 –  cos 2β

1 +  
3 cos 2β – 1

3 –  cos 2β

  

  =  
3 –  cos 2β – 3 cos 2β + 1

3 –  cos 2β + 3 cos 2β – 1
  

  =  
4 – 4 cos 2β

2 + 2 cos 2β
  

  =  
2(1 –  cos 2β)

1 +  cos 2β
  

  = 2tan2β  = 2  tanβ.   

D`vniY-13 t hw` tan2 θ = 1 + 2 tan2 φ nq, Z‡e †`Lvb †h, cos 2φ = 1 + 2 cos 2θ.  

mgvavb t    tan2θ = 1 + 2 tan2φ 

 ∴ tan2φ = 
1
2
  (tan2θ – 1)   

        GLb cos 2φθ = 1 – tan
2φ

1 + tan2φ
  

   = 

1 –  
1

2
 (tan2 θ – 1)

1 + 
1
2
 (tan2θ – 1)

   

   = 
2 –  tan2θ + 1

2 + tan2θ – 1
  

   = 
(1 + tan2φ) + 2(1 – tan2θ)

1 + tan2θ
  

   = 1 + 2 
1 – tan2θ

1 + tan2θ
  

   = 1 + 2cos 2θ 

D`vniY-14 t hw` tan α = 2 tan β nq Z‡e †`Lvb †h, tan (α + β) = 3 sin 2α

1 + 3cos2 α
   

mgvavb t      tan α = 2 tan β 

 ∴   tan β = 
1
2
   tan α.  

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

tanα + 
1
2
 tanα

1 –  tanα.
1
2
 tanα

  

  =  

3
2
 tanα

1 –  
1
2
 tan2α

  

  = 
3tanα

2 – tan2α
  

  = 

3
sinα

cosα

2 –  
sin2α

cos2α

  

  = 
3sinαcosα

2cos2α – sin2α
  

  = 
3.2sinαcosα

4cos2α – 2sin2α
  

  = 
3sin2α

4 – 4sin2α – 2sin2α
  

  = 
3sin2α

4 – 6sin2α
  

  = 
3sin2α

1 + 3(1 – 2sin2α)
  

  = 
3sin2α

1 + 3cos2α
  

 

D`vniY-15 t hw` cosA + cosB + cosC = 0 nq Z‡e cÖgvY Ki“b †h, cos 3A + cos 3B + cos 3C = 12 cos A cos 
B cos C  

mgvavb t cos 3 A + cos 3 B + cos 3 C 

 = 4 cos3 A – 3 cos A + 4cos3 B – 3cos B + 4cos3 C – 3 cosC 

 = 4 (cos3A + cos3B + cos3C)  –  3(cosA + cosB + cosC) 

 = 4 (cos3A + cos3 B + cos3C) 

 = 4(cos3A + cos3B + cos3C – 3cosAcosBcosC)  +  12cosAcosBcosC 

 = 4{(cosA + cosB + cosC)(cos2A + cos2B + cos2C – cosAcosB – cosB cosC – cos C cos A)}  +  

12 cos A cos B cos C 

 = 12 cos A cos B cos C 

 

 

 

 Abykxjbx 15.4 

cÖgvY Ki“b  
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1. 
sin 2θ

1 + cos 2θ
  = tan θ. 

2. tan A + cot A = 2cosec A. 

3. cot A – tan A = 2cot 2A. 

4. 
2sec2θ

1 + sec2θ
  = sec2 θ. 

5. cos n A cos (n + 2)A  –  cos2(n + 1) A  +  sin2 A = 0 

6. sin2 



%

8
  +  

θ
2
   –  sin2 



%

8
  –  

θ
2
  = 

1

2
  sinθ 

7. tan θ (1 + sec 2θ) = tan 2θ 

8. 
sin A + cos A

cos A – sin A
   +  

sin A – cos A

cos A + sin A
  = 2 tan 2A. 

9. sin 2x tan 2x = 
4tan2x

1 – tan4x
  

10. 
cos3θ + sin3θ

cos θ + sinθ
  = 1  –  

1
2
  sin 2θ. 

11. 

tan2(θ + 
%
4
) – 1

tan2(θ – 
%
4
) + 1

  = sin 2θ 

12. sin5 θ = 10 sin5θ  –  20 sin3θ  +  5 sinθ 

13. 
3 sin x – sin 3x
3 cos x + cos 3x

  = tan3 x 

14. cos6θ  –  sin6θ = cos 2θ (1 –  
1

4
  sin22θ) 

15. cos6 θ + sin6 θ = 
1
4
 (1 + 3cos 22θ)  

16. tan 2A = (sec2 A + 1) sec2A – 1  

17. i)   sin 8θ = 8 sin θ cos θ cos 2θ cos 4θ. 

 ii)  sin3 2θ = 25 sin θ cos θ cos 2θ cos 22 θ cos 23 θ cos 24 θ. 

18. i)   (cos θ + i sin θ)2 = cos 2θ + i sin 2θ hLb i =  – 1  

 ii)  (cos θ – i sinθ)3 = cos 3θ  –  i sin 3θ hLb i =  – 1  

19. tan 3θ  – tan 2θ  – tan θ = tan 3θ tan 2θ tan θ 

20. cos (120° – A)  +  cos A + cos (120° + A) = 0. 

21. 
cos (45° + A)

cos (45° – A)
  = sec2A  – tan2A. 

22. tan (45° + A)  +  tan (45° – A) = 2 sec 2A. 

23. tan A tan (60° + A) tan (120° + A) =  – tan 3A 

24. cos2 (A – 120°)  +  cos2 A + cos2 (A + 120°) = 
3
2
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25. sin3 x  +  sin3(120° + x)  +  sin3(240° + x) =  –  
3
4
  sin3 x. 

26. sec x = 
2

2 + 2 + 2cos 4x
  

27. i)  sin2(α + β)  –  sin2(α – β) = sin 2α sin 2β 

 ii) cos 2(α – β) – sin2(α + β) = cos 2α cos 2β 

28. tan θ + 2 tan 2θ + 4 tan 4θ + 8 tan 8θ = cot θ. 

29.  hw` 2 tan α = 3 tan β nq Z‡e †`Lvb †h tan (α − β) = sin 2β

5 – cos 2β
   

30.  hw` cos θ = 1
2
 (α + 

1

α
)  nq Z‡e †`Lvb †h,  

 i)   cos 2θ = 
1

2
 (α2  +  

1

α2
 )  

 ii)  cos 4θ = 
1
2
 (α4  +  

1

α4
)  

31.  hw` tan (α +β−γ)
tan (α−β+γ)

   =  
tanγ

tanβ
   nq,  Z‡e †`Lvb †h, nq sin (β − γ) = 0  

 A_ev, sin 2α  +  sin 2β  +  sin 2γ = 0  

32.  hw` tan α = ba   nq Z‡e †`Lvb †h,  

 i)  
a + b
a – b

    +  
a – b
a + b

   =  
2cos α

cos 2α
  

 ii) 
a2 + b2

a2 – b2
   –  

a2 – b2

a2 + b2
   =  

2sin2α

cos 2α
     

33.  hw` tan α = a
b
   nq Z‡e †`Lvb †h, sin 4 α = 4ab(b

2 – a2)

(b2 + a2)2
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5kJb
 

Dc-¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  Dc-¸wYZK †KvY m¤ú‡K© Rvb‡Z cvi‡eb, 
  Dc-¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb AR©b Ki‡eb, 
  GZ`msµvš— mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

Dc-¸wYZK †KvY 

 

A
2
 , 
A
3
  , 

A
4
  BZ¨vw` †KvY‡K A †Kv‡Yi Dc-¸wYZK †KvY e‡j| GB cv‡V A

2
 , 
A
3
  cÖf…wZ Dc-¸wYZK

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K g~j †KvY A Gi wÎ‡KvYwgwZK Abycv‡Z cÖKvk Kiv n‡e| 

θ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K 
θ

2
  Ges 

θ

3
  †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖKvk 

Avgiv Rvwb, 

sin 2A = 2 sin A cos A 

cos 2A = cos2 A – sin2 A = 2 cos2 A – 1 =  1 – 2 sin2 A 

1 + cos 2A = 2 cos2 A 

1– cos 2A = 2 sin2 A 

tan 2A = 
2 tan A

1 – tan2 A
  

sin 2A = 
2 tan A

1 + tan2 A
  

cos 2A = 
1– tan2 A

1 + tan2 A
  

Dc‡ii m~Î¸‡jv‡Z A Gi cwie‡Z©  θ
2
  emv‡j cvIqv hvq- 

sin θ = 2 sin 
θ

2
   cos 

θ

2
  

cos θ = cos2 
θ

2
   – sin2  

θ

2
  = 2 cos2  

θ

2
   – 1 = 1 – 2 sin2  

θ

2
  

1 + cos θ = 2 cos2  
θ
2
  

1 – cos θ = 2 sin2  
θ
2
  

tan θ =  

2 tan 
θ
2

1–  tan2 
θ
2

  

sin θ = 

2

θ
tan1

2

θ
2tan

 
2

+

 

 

cos θ = 

1– tan2 
θ

2

1+ tan2 
θ
2

  

Avevi, sin3 A = 3 sin A – 4 sin3A 
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cos 3A = 4 cos3 A – 3 cos A 

 tan 3A = 
3 tan A – tan3 A

1 – 3 tan2 A
   

Dc‡ii m~Î wZbwU‡Z A Gi cwie‡Z© θ
3
   emv‡j cvIqv hvq 

sin θ = 3 sin 
θ
3
   – 4 sin3 

θ
3
  

cos θ = 4 cos3 
θ
3
   – 3 cos 

θ
3
  

 tan θ = 

3 tan 
θ

3
 – tan3 

θ

3

1 – 3 tan2 
θ

3

   

 

sin
θ

2
 ,  cos

θ

2
  Ges tan 

θ

2
  AbycvZmg~n‡K cosθ Abycv‡Z cÖKvk 

Avgiv Rvwb, 

2 sin2 
θ

2
  = 1 – cosθ - - - - - - - - - - - - - - - (1) 

Ges 2 cos2 θ
2
  = 1 + cosθ - - - - - - - - - - - - - - - (2) 

(1) I (2) bs †_‡K cvB, 

sin 
θ

2
  = ± 

1

2
(1 – cosθ)  

cos 
θ

2
  = ± 

1

2
 (1 + cosθ)  

tan 
θ

2
  = ± 

1 – cosθ

1 + cosθ
  

  
wP‡ýi Ø¨v_©KZvi e¨vL¨v 

wÎ‡KvYwgwZK Abycv‡Zi †Kvb wbw ©̀ó gv‡bi Rb¨ †Kv‡Yi GKvwaK gvb cvIqv hvq| d‡j, θ
2
  Gi GKvwaK gvb n‡Z 

cv‡i Ges θ
2
  †KvYwU PviwU PZzf©v‡Mi †h †KvbwU‡Z Aew ’̄Z n‡Z cv‡i| sin θ

2
  Ges cos θ

2
  Gi wPý abvZ¥K bv 

FYvZ¥K n‡e Zv PZzf©vM¸‡jv‡Z θ
2
  Gi Ae ’̄v‡bi Dci wbf©i K‡i|   AZGe, θ †Kv‡Yi gvb †`qv _vK‡j, θ

2
  †Kvb& 

PZzf©v‡M Ae ’̄vb Ki‡e Zv wbY©q Kiv hv‡e Ges ZLb sin θ
2
  Ges cos θ

2
  Gi mwVK wPý wbY©q Kiv m¤¢e n‡e| wb‡Pi 

D`vniY †_‡K welqwU cwi®‹vi eySv hv‡e| 
 

D`vniY-1 t  sin 22 
1°
2
  I cos 22

1°
2
  Gi gvb wbY©q Ki“b| 

mgvavb t GLv‡b θ
2
  = 22

1°
2
  ;  

 22 
1°

2
  †Kv‡Yi Rb¨ mvBb (sine) Ges †KvmvBb (cosine) DfqB abvZ¥K| 
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AZGe, sin 221°
2
   = + 

1

2
 (1 – cos45°)  

  = 
1

2
 




1 –  

1

2
   

  = 
1

2
 






( 2 – 1)

2
   

  = 
2
2
 . 
( 2 – 1)

2
  

  = 
1

2
 2– 2  

    Avevi cos 221°
2
  = + 

1
2
 (1 + cos 45°)  

  = 
1
2
 




1+ 

1

2
   

  = 
1

2
   






2 + 1

2
  

  = 
2

2
 . 
( 2 + 1)

2
  

  = 
1
2
 2 + 2  

sin 
θ

2
  I cos

θ

2
  AbycvZmg~n‡K sinθ Abycv‡Zi cÖKvk 

Avgiv Rvwb, sin θ = 2 sin  θ
2
   cos 

θ

2
  Ges cos2  θ

2
   + sin2 

θ

2
   = 1 

Zvn‡j, 1+ sin θ = cos2 θ
2
  + sin2 

θ
2
  + 2 sin 

θ
2
  cos 

θ
2
   = 



cos 

θ
2
 + sin 

θ
2
 
2

  

Ges 1– sin θ = cos2 θ
2
   + sin2 

θ
2
   – 2 sin 

θ
2
   cos 

θ
2
   = 



cos 

θ
2
 – sin 

θ
2
 
2

   

AZGe, cos θ
2
   +  sin 

θ
2
  = ± 1 + sinθ  - - - - - - - - - - - (1) 

 cos 
θ
2
   – sin 

θ
2
   =  ± 1 – sinθ  - - - - - - - - - - - (2) 

 (1) I  (2)  †hvM K‡i cvIqv hvq- 

      ∴ cos 
θ

2
   = ± 

1

2
 1 + sinθ  ± 

1

2
 1 – sinθ   

Ges (1) n‡Z (2) we‡qvM K‡i cvIqv hvq- 

  sin 
θ

2
   = ± 

1

2
 1 + sinθ  ± 

1

2
 1 – sinθ   

 

wP‡ýi Ø¨v_©KZvi e¨vL¨v t 

sinθ– Gi †Kvb wbw ©̀ó gv‡bi Rb¨ θ †Kv‡Yi GKvwaK gvb n‡Z cv‡i| AZGe, θ
2
  PZzf©vM¸‡jvi †h †KvbwU‡Z 

Aew ’̄Z n‡Z cv‡i| θ− Gi gvb Rvbv _vK‡j sin θ
2
  I cos θ

2
  Gi gvb wbY©q K‡i cos θ

2
  + sin  

θ
2
   Ges cos θ

2
   – sin  

θ

2
   Gi mwVK wPý wbY©q Kiv hv‡e| 
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A_ev, cos θ
2
  + sin 

θ
2
  = 2  sin 



%

4
 + 

θ
2
   

Ges  cos θ
2
  – sin 

θ
2
  = 2  sin 



%

4
 – 
θ
2
   

θ– Gi gvb Rvbv _vK‡j, Dc‡ii A‡f` `ywU‡Z θ– Gi gvb ’̄vcb K‡i cosθ
2
  Ges sin θ

2
  AbycvZ `wyUi mwVK 

wPýmn gvb wbY©q Kiv mnR nq| 
 

D`vniY-2 t sin15° I cos15° Gi gvb wbY©q Ki“b| 

mgvavb t cos15° + sin15° = + 1+sin30°  = 1 + 
1

2
  = 

3

2
  

 cos15° – sin15° = + 1 – sin30°  = 1 –  
1

2
  = 

1

2
   

∴  †hvM K‡i cvB cos15° = 1
2
 






3

2
 + 

1

2
  = 

3+1

2 2
   

Ges we‡qvM K‡i cvB, sin15° = 1
2
 






3

2
 – 

1

2
  = 

3–1

2 2
   

 

D`vniY-3 t  sin75° Ges cos75° Gi gvb wbY©q Ki“b| 

mgvavb t cos75° + sin75° = + 1+sin150°  = 1+
1

2
  = 

3

2
  

 [ ..
.  cos75° + sin75° = 2  sin 



%

4
 + 75°   = abvZ¥K ]  

 cos75° – sin75° = – 1–sin150°  = – 1– 
1
2
  = – 

1

2
  

 [ ..
.  cos75° – sin75° = 2  sin 



%

4
 – 75°   = FYvZ¥K ] 

 GLb †hvM I we‡qvM Ki‡j h_vµ‡g cvIqv hvq- 

  cos75° = 
1
2
 






3

2
  – 

1

2
   = 

3–1

2 2
  

  sin75° = 
1
2
 






3

2
 + 

1

2
  = 

3+1

2 2
  

 

tan 
θ

2
    Abycv‡Zi gvb tan θ  Abycv‡Z cÖKvk 

tan θ = 

2 tan 
θ
2

1 – tan2 
θ
2

   

A_©vr, tan θ tan2 θ
2
  + 2 tan 

θ

2
   –  tan θ = 0 

∴  tan 
θ

2
  = 

 – 2± 4 + 4tan2θ

2tanθ
  = Error! 

tan 
θ
2
  – Gi gvb abvZ¥K bv FYvZ¥K n‡e Zv θ− Gi gv‡bi Dci wbf©i Ki‡e Ges θ †`qv n‡j mwVK wPýmn tan 

θ
2
  Gi gvb wbY©q Kiv hv‡e| 

 

18° I 36° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Ki“b, θ = 18°, Zvn‡j, 5θ = 90° ∴  2θ =90° –3θ  
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myZivs, sin 2θ = sin(90° – 3θ),  
ev, sin2θ = cos3θ  
ev,  2 sin θ cos θ = 4 cos3θ – 3 cos θ  
†h‡nZz cosθ A_©vr cos18°– Gi gvb k~b¨ bq, AZGe, Dfq c¶‡K cosθ Øviv fvM K‡i, 

 2 sin θ = 4 cos2 θ – 3  
ev, 2 sin θ = 4(1 – sin2 θ) – 3  
ev, 4 sin2 θ + 2 sinθ –1 = 0  

∴ sin θ = 
–2± 4+16

8
  = 

± 5–1

4
   

†h‡nZz θ A_©vr, 18° abvZ¥K m~²‡KvY AZGe, sinθ Gi gvb abvZ¥K|  

∴ sin 18° = 
1
4
 ( 5 – 1)  

 cos 18° = 1 – sin2 18°  = 1  –  
1
16
 ( 5 – 1)2  = 

1
4
 10 + 2 5  

 cos 36° = 1  – 2sin2 18° = 1 – 2. 
1

16
 ( 5  – 1) 2 = 

1

4
  ( 5 + 1)  

 sin 36° = 1 – cos236°  = 1  –  
1

16
 ( 5 + 1)2  = 

1

4
 10 – 2 5   

`ªóe¨ t †h‡nZz 54° Ges 72° †KvY¸‡jv h_vµ‡g 36° Ges 18° †KvY¸‡jvi cwic~iK, AZGe 54° I 72° †KvY ỳwUi 

wÎ‡KvYwgwZK AbycvZ mn‡RB wbY©q Kiv hvq| 

†hgb sin54° = sin(90°–36°) = cos36° = 1
4
 ( 5+1) | 

       cos 72° = cos (90° – 18°) = sin 18° = 
1

4
 ( 5 – 1)  

 

3° Ges Gi ¸wYZK †KvY¸‡jvi wÎ‡KvYwgwZK AbycvZ 

sin3° = sin(18° – 15°) = sin 18° cos15° – cos 18° sin 15° 

 = 
1

4
 ( 5 – 1) 







3 + 1

2 2
  – 

1

4
 10 + 2 5 







3 – 1

2 2
  

 = 
1

16
 ( 5 – 1) ( 6 + 2)  – 

1

8
 5 + 5   ( 3 – 1)   

Abyiƒcfv‡e, 

cos3° = 
1
8
 ( 3 +1) 5+ 5  + 

1
16
 ( 6 – 2) ( 5 –1)  

3°, 15°, 30°, 36° Ges 45° †KvY¸‡jvi wÎ‡KvYwgwZK Abycv‡Zi gvb †_‡K 3°– Gi ¸wYZK †KvY¸‡jvi 
wÎ‡KvYwgwZK AbycvZ wbYq Kiv hvq| [ D`vniY¯̂iƒc, 6°=36°–30°, 9°=45°–36°·, 12°=30°–18°, 21°=36°–15° 
BZ¨vw` ]  45° Gi †P‡q eo 3°– Gi ¸wYZK †KvY¸‡jvi Rb¨ Òcwic~iK †Kv‡Yi sin Ges cosine mgvbÒ G m~ÎwU 
cÖ‡qvM Kiv hvq| 
 

D`vniY-4 t cÖgvY Ki“b (cosα–cosβ)2 + (sinα–sinβ)2 = 4sin2 α–β
2
   

mgvavb t (cosα – cosβ)2 + (sinα – sinβ)2 

 = (cos2α + cos2β – 2cosα cosβ) + (sin2α + sin2β – 2sin α sinβ) 

 = (cos2α + sin2α) + (cos2β + sin2β)  –  2(cosαcosβ + sinαsinβ) 

 = 1+1  – 2cos(α – β) 

 = 2{1 – cos(α – β)} 
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 = 2.2sin2 
α−β
2

  = 4sin2 
α−β
2

    

 D`vniY-5 t  cÖgvY Ki“b  1+sinα+cosα
1+sinα–cosα

  = cot
α
2
   

mgvavb t 
1 + sinα + cosα

1 + sinα–cosα
  = 

1 + cosα + sinα

1–cosα + sinα
  

 = 

2cos2 
α
2
  +  2sin 

α
2
cos 

α
2

2sin2 
α
2
  +  2sinαcos 

α
2

  

 = 

2cos 
α
2
 



cos

α
2
  +  sin

α
2

2sin 
α
2
 



cos

α
2
  +  sin 

α
2

  

 = cot 
α
2
  

 

D`vniY-6 t cÖgvY Ki“b tan 
θ

2
  + cot 

θ

2
  = 2cosecθ.  

mgvavb t  tan 
θ
2
  + cot 

θ
2
  

 =  

sin 
θ

2

cos 
θ

2

  + 

cos 
θ

2

sin 
θ

2

  

 =  

sin2 
θ
2
 + cos2 

θ
2

cos 
θ
2
 sin 

θ
2

  

 =  
1

cos 
θ

2
 sin 

θ

2

  

 =  
2

2cos 
θ

2
 sin 

θ

2

  

 =  
2

sinθ
  = 2cosecθ. 

 

D`vniY-7 t cÖgvY Ki“b cos4 
1
2
  A + sin4 

1
2
  A = 

1
4
 (3 + cos 2A)   

mgvavb t  cos4 
1
2
  A + sin4 

1
2
  A 

 = 



cos2 

1
2
 A + sin2 

1
2
 A  

2
 – 2sin2 

1
2
  A cos2 

1
2
  A 

 =  1 – 
1
2
 



2sin 

1
2
 A cos 

1
2
 A  

2
 

 =  1 – 
1

2
  sin 2A 

 =  1 – 
1
4
  . 2sin 2A. 

 =  1 – 
1
4
 (1–cos 2A)  

 =  1 – 
1

4
  + 

1

4
  cos 2A 
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 =  
3
4
  + 

1
4
  cos 2A 

 =  
1
4
 (3 + cos 2A)  

D`vniY-8 t cÖgvY Ki“b sinx = 25cos 
x

2
  cos 

x

22
  cos 

x

23
  cos

x

24
  cos 

x

25
  sin 

x

25
   

mgvavb t sinx = 2sin 
x

2
  cos 

x

2
  

  = 2.2sin 
x

22
  cos 

x

22
  . cos 

x
2
  

  = 22. 2sin 
x

23
  cos 

x

23
  . cos 

x

22
  cos 

x

2
  

  = 23.2 sin 
x

24
  cos 

x

24
  cos 

x

23
  cos 

x

22
   cos 

x
2
  

  = 24. 2sin 
x

25
  cos 

x

25
  cos 

x

24
  cos 

x

23
  cos 

x

22
  cos 

x

2
  

  = 25 cos 
x
2
  cos 

x

22
  cos 

x

23
   cos 

x

24
  cos 

x

25
  sin 

x

25
   

 

D`vniY-9 t cÖgvY Ki“b 2sin %
16
  = 2sin 11°45′ = 2– 2+ 2   

mgvavb t Avgiv Rvwb, 2cos2 1
2
  A = 1+cosA 

 ∴  2cos2 22°30′ = 1+cos45° 

  = 1+ 1
2
  

 = 
2+1

2
  = 

2+ 2
2

  

A_©vr  cos222°30´ = 2+ 2

4
  

∴   cos22°30´ = 
2+ 2

2
  

myZivs  2sin211°15´ = 1– cos22°30´ 

 = 1 – 
2+ 2

2
  

 = 
2– 2+ 2

2
   

ev,   4sin211°15´ = 2– 2+ 2  

∴   2sin11°15´ = 2sin 
%

16
  = 2– 2+ 2   

D`vniY-10 t cÖgvY Ki“b  tan6° tan42°tan66°tan78° = 1  

mgvavb t   tan6° tan42° tan66° tan78° 

 =  
sin6°
cos6°

  . 
sin42°
cos42°

  . 
sin66°
cos66°

  . 
sin78°
cos78°

  

 =  
2sin6° sin66° 2sin42° sin78°

2cos6° cos66° 2cos42° cos78°
  

 = 
(cos60°–cos72°) (cos36°–cos120°)
(cos60°+cos72°) (cos36°+cos120°)
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 =  






1

2
 – 
1

4
 ( 5 –1)  







1

4
 ( 5 +1) + 

1

2

 






1

2
 + 

1

4
 ( 5 –1)  







1

4
 ( 5 +1) – 

1

2

  

 =  
(3– 5) (3+ 5)

( 5 +1) ( 5–1)
  

 =  
9–5

5–1
  

 =  
4
4
  = 1. 

D`vniY-11 t hw` sinα+sinβ = a Ges cosα+cosβ = b nq, Z‡e †`Lvb †h, tan 1
2
 (α−β)  = ± 

4–a2–b2

a2+b2
   

mgvavb t sinα + sinβ = a  

 ev, (sinα + sinβ)2 = a2  

      Avevi,  cosα + cosβ = b  

 ∴ (cosα+cosβ)2 = b2  

 ∴ (sinα + sinβ)2 +(cosα+cosβ)2 = a2+b2 
 ev, (sin2α +cos2α) + (sin2β + cos2β) + 2(sinαsinβ+cosαcosβ) = a2+b2  

 ev, 1+1+2cos(α−β) = a2+b2 

 ev, 2{(1+cos(α−β)} = a2+b2 

 ev, 2.2 cos2 1
2
 (α−β)  = a2+b2  

 ev, cos2 1
2
 (α−β)  = 

a2+b2

4
  

 ev, sec2 1
2
 (α−β)  = 

4

a2+b2
  

 ev, 1+ tan2 1
2
 (α−β)  = 

4

a2+b2
  

 ev, tan2 1
2
 (α−β)  = 

4

a2+b2
  – 1  

 ev, tan2 1
2
 (α−β)  = 

4–a2–b2

a2+b2
    

 ∴ tan 
1
2
 (α−β)  = ± 

4–a2–b2

a2+b2
   

 

D`vniY-12 t hw` x = sin %
18
   nq Z‡e †`Lvb †h, 8x4+4x3–6x2–2x+ 1

2
  = 0  

mgvavb t sin3 . 
%

18
  = 3sin 

%

18
  – 4sin3 

%

18
   

 ev, sin %
6
  = 3sin 

%
18
  – 4sin3 

%
18
   

 ev, 1
2
  = 3x – 4x3  

 ev, 4x3 – 3x + 1
2
  = 0  

 GLb  8x4+4x3–6x2–2x+ 
1
2
   

  = 2x(4x3 –3x+ 
1
2
  ) + (4x3–3x+ 

1
2
  ) 
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  = 2x ∞ 0 + 0 

  = 0  
 

D`vniY-13 t hw` sinθ = a–b
a+b

  nq Z‡e cÖgvY Ki“b †h, tan



1

4
 % – 

1
2
 θ  = ± 

b
a
   

mgvavb t sinθ = 
a–b
a+b   

 ∴   
1–sinθ

1+sinθ
  = 

a+b–a+b
a+b+a–b         [ †hvRb- we‡qvRb K‡i ] 

 ev, 
cos2

1
2
θ +sin2 

1
2
 θ – 2sin 

1
2
 θ cos 

1
2
 θ

cos2
1
2
 θ + sin2

1
2
 θ+2sin 

1
2
 θ cos 

1
2
 θ

  = 
2b
2a
  

 ev, 




cos 

1

2
 θ – sin 

1

2
 θ

2





cos 

1

2
 θ + sin 

1

2
 θ

2
  = 

b
a   

 ev, 
cos2 

1

2
 θ 



1–tan 

1

2
 θ

2

cos2 
1
2
 θ 



1+tan 

1
2
 θ

2
  = 

b
a   

 ev, 






tan 

%

4
 – tan 

1

2
 θ

1+ tan 
%
4
 tan 

1
2
 θ

 

2

 = 
b
a
  

 ev, tan2 



%

4
 – 
1
2
 θ   = 

b
a  

 ∴ tan 



1

4
 % – 

1
2
 θ   = ± 

b
a
   

 

D`vniY-11 t  hw` asinθ + bsinφ = c Ges  a cosθ + bcosφ = c nq Z‡e †`Lvb †h,  

 cos 
1
2
(θ–φ)  = ± 

2c2–(a–b)2

4ab
   

mgvavb t  asinθ + bsinφ = c 

 ∴ a2sin2θ + b2sin2φ + 2absinθsinφ = c2 - - - - - - - - (1) 

  acosθ+bcosφ = c 

 ∴ a2cos2θ + b2cos2φ + 2abcosθcosφ = c2 - - - - - - - - - - - (2)  
 (1)  I (2) †hvM K‡i 

  a2(sin2θ+cos2θ) + b2(sin2φ+cos2φ) + 2ab(cosθcosφ+sinθsinφ) =2c2  
 ev, a2+b2+2abcos(θ−φ) = 2c2  

 ev, 2abcos(θ−φ) = 2c2–a2–b2  

 ∴ cos(θ−φ) = 
2c2–a2–b2

2ab
   

 GLb cos2 1
2
 (θ−φ)  = 

1
2
  {1+cos(θ−φ)} 

   = 
1
2
 








1+ 
2c2–a2–b2

2ab
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   =  
1

2
 






2ab+2c2–a2–b2

2ab
  

   =  
2c2 –(a2–2ab+b2)

4ab
  

   =  
2c2–(a–b)2

4ab
  

 ∴   cos 
1

2
 (θ–φ)  = ± 

2c2–(a–b)2

4ab
    

 
 Abykxjbx 15.5 

cÖgvY Ki“b 

1. i) 



sin 

θ
2
 + cos 

θ
2
 
2

 = 1 + sinθ 

 ii) 



sin 

θ
2
 – cos 

θ
2
 
2

 = 1 – sinθ 

 iii) 
sinθ

1+cosθ
  = tan 

θ
2
  

 iv)  
1–cosθ

sinθ
  = tan 

θ
2
  

2. 
2cosθ–cos2θ–1

2cosθ+cos2θ+1
  = tan2 

θ
2
  

3. i) 

1–tan
1

2
 A

1+tan 
1
2
 A
  = 

cosA

1+sinA
  

 ii) 

1+tan 
1
2
 A

1– tan 
1
2
 A

  = 
1+sinA
cosA

  

4. 
1–sinα

1+sinα
  = tan2 



%

4
 – 
α

2
  

5. 

sin 
θ
2
 – 1+sinθ

cos 
θ
2
 – 1+sinθ

  = cot 
θ
2
  

6. 
1+cosαcosβ–cosα–cosβ

sinαsinβ
  = tan 

α
2
  tan 

β
2
  

7. 
sin2θ

1+cos2θ
  . 

cosθ

1+cosθ
  = tan 

θ

2
  

8. i) (cosα+cosβ)2 + (sinα+sinβ)2 = 4cos2 
1

2
 (α−β)  

 ii) (cosα–cosβ)2 + (sinα–sinβ)2 = 4sin2 
1
2
 (α−β)  

 iii) (cosα+cosβ)2 + (sinα – sinβ)2 = 4cos2 
1
2
 (α+β)  

9. i) cos2 
α
2
  + cos2 



α

2
 + 60°   + cos2 



α

2
 –60°   = 

3
2
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 ii) sin2 
α
2
  + sin2 



α

2
 + 

%
3
  + sin2 



α

2
 – 
%
3
  = 

3
2
  

10. i) 2cos 
%
16
  = 2+ 2+ 2  

 ii) cos 7 
1

2
 ° = 

1

2
 2+ 2+ 3  

 iii) sin 67
1
2
 ° = 

1
2
 2+ 2  

11. i) tan7 
1
2
 ° = 6  – 3  + 2  –2 

 ii) tan 82
1

2
 ° = 6  + 3  + 2  + 2 

12. hw` tan θ
2
  = 

1– e

1+e
  tan 

φ

2
   nq Z‡e †`Lvb †h, cosφ = cosθ–e

1– e cosθ
   

13. hw` sinα + sinβ = a Ges cosα + cosβ = b nq Z‡e cÖgvY Ki“b †h, cos(α+β) = b
2–a2

b2+a2
   

14. hw` sinα – sinβ = a Ges cosα + cosβ = b nq Z‡e, †`Lvb †h cos(α – β) = b
2–a2

b2+a2
   

15.  hw` asinθ + bsinφ = c Ges acosθ + bcos φ = c nq, Z‡e †`Lvb †h,  

 sin
1
2
 (θ−φ)  = ±  

1
2
 

(a + b)2 – 2c2

ab    

16.  hw` tan 1
2
  θ = tan3 

1
2
  φ Ges tanφ = 2tanα nq Z‡e †`Lvb †h, θ+φ = 2α.  

17.  x = tan %
12
  n‡j †`Lvb †h, x3 –3x2–3x+1 = 0  
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wÎ‡KvYwgwZK A‡f`vejx  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  wÎ‡KvYwgwZK A‡f`vejx m¤úwK©Z mgm¨vi mgvav‡b `¶Zv AR©b Ki‡eb|  

 

wÎ‡KvYwgwZK A‡f`vejx (Trigonometrical Identities)  
 wZb ev Z‡ZvwaK †KvY ci¯úi m¤úK©hy³ n‡j H †KvYmg~‡ni ev Zv‡`i ¸wYZK ev Dc¸wYZK 

†Kv‡Y wÎ‡KvYwgwZK Abycv‡Zi g‡a¨ †h m¤úK© Zvi mvn‡h¨ wÎ‡KvYwgwZK A‡f`vejx cÖwZôv 
Kiv hvq| h_b wZbwU †Kv‡Yi mgwó 180° ev 90° nq, ZLbB RwUj A‡f`vejxi g‡a¨ 
AwZcÖ‡qvRbxq A‡f`vejx wbY©q Kiv mnRZi nq| wZbwU †Kv‡Yi mgwó ỳB mg‡KvY n‡j, 
m¤úyiK ev cwic~iK †Kv‡Yi ag© e¨envi Ki‡Z nq| 

hw`  A + B + C =% nq Z‡e B + C = %  –  A. 

 ∴  sin(B + C) = sin (% – A) = sinA 

     cos(B + C) = cos(% – A) =  –  cosA 

   tan (B + C) = tan(% – A) =  – tanA  

Abyiƒcfv‡e sin(C + A) = sinB, sin (A + B) = sinC 

 cos(C + A) =  – cosB, cos(A + B) =  – cosC 

 tan(C + A) =  – tanA, tan(A + B) =  – tanC  

Avevi, A + B + C = % n‡j 1
2
 (B + C)  = 

%
2
   –  

A
2
  

 ∴  sin 
B + C

2
  = sin 



%

2
  –  

A

2
  = cos 

A

2
  

    cos 



B + C

2
  = cos 



%

2
  –  

A
2
  = sin 

A
2
  

      Ges tan 



B + C

2
  = tan 



%

2
  –  

A

2
  = cot 

A

2
   

GB cv‡V †h mg —̄ A‡f`vejxi mZ¨Zv cÖgv‡Y GKB ai‡Yi cÖwµqv e¨eüZ n‡q‡Q Zv‡`i GKBfv‡e mwbœ‡ek K‡i 
K‡qKwU fv‡M wef³ K‡i Zv‡`i D`vniY I mgm¨v †`qv nj| 
 

cÖ_g fvM 
D`vniY-1 t  A+B+C=$ n‡j cÖgvY Ki“b cotB cotC + cotC cotA + cotA cotB = 1  

mgvavbt  A + B + C =% ∴  A + B = % –  C 

 ∴  cot(A + B) = cot(% – C) 

 ev,  cotAcotB – 1
cotA + cotB

  =  – cotC 

 ev, cotA cotB – 1 =  – cotA cotC  –  cotB cotC  

 ev, cotB cotC + cotC cotA + cotA cotB =1.  
 

D`vniY-2 t A + B + C = $ n‡j cÖgvY Ki“b tanA + tanB + tanC = tanAtanBtanC  
mgvavb t A + B + C =% ∴  B + C =% – A 

 ∴  tan(B + C) = tan(% – A) =  – tanA  
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 ev,  tanB + tanC
1 – tanBtanC

  =  –  tanA  

 ev,  tanB + tanC =  – tanA + tanAtanBtanC  

 ∴ tanA + tanB + tanC = tanAtanBtanC  
 

Abykxjbx Ki“b 
 

A + B + C=% n‡j cÖvgY Ki“b  

1.  tan3 A + tan3B + tan3 C = tan3A  tan3B  tan3C  

2.  tan 
B
2
  tan 

C
2
   +  tan 

C
2
  tan 

A
2
   +  tan 

A
2
  tan 

B
2
  = 1  

3.  cot 
A

2
   +  cot 

B

2
   +  cot 

C

2
  = cot 

A

2
  cot 

B

2
  cot 

C

2
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wØZxq fvM 

 
D`vniY-1 t A + B + C =$ n‡j cÖgvY Ki“b sin2A – sin2B + sin2C = 4cosA sinB cosC 

mgvavb t sin2A – sin2B + sin2C 

 = (sin2A – sin2B)  +  sin2C 

 = 2cos(A + B) cos(A – B) + 2sinCcosC 

 = 2cos(% – C) sin(A – B)  +  2sinCcosC [ ..
. A + B + C=%,  ..

. A + B=% – C ] 

 =  –  2cosC sin (A – B) + 2sinCcosC 

 = 2cosC [ sinC – sin(A – B) ]  

 = 2cosC [ sin {% – (A + B) – sin(A – B)]      [..
. A + B + C=%,  ..

. C=% – (A + B) ] 

 = 2cos [ sin (A + B)  –  sin (A – B) ] 

 = 2cosC 



2cos 



A + B + A – B

2
 sin 



A + B – A + B

2
   

 = 2cosC.2cosAsinB 

 = 4cosAsinBcosC 

 
D`vniY-2 t A + B + C =$ n‡j cÖgvY Ki“b cos2A + cos2B + cos2C =  
  – 4cosAcosBcosC – 1  

mgvavb t (cos2A + cos2B)  +  cos2C 

 = 2cos(A + B) cos(A – B) + 2cos2C – 1 

 = 2cos(% – C) cos(A – B)  +  2cos2C – 1 [ ..
. A + B + C=%,  ..

. A + B=% – C ] 

 =  –  2cosC cos (A – B) + 2cos2C – 1 

 =  –  2cosC [ cos(A – B)  –  cosC ]  –  1 

 =  – 2cosC [ cos(A – B)  – cos{% – (A + B)}] – 1   [..
. A + B + C=%,  ..

. C=% – (A + B) ] 

 =  – 2cosC [ cos (A – B)  +  cos(A + B) ]  – 1 

 =  – 2cosC 



2cos 



A – B + A + B

2
 cos 



A + B – A + B

2
    – 1 

 =  – 2cosC2cosA cosB  – 1 

 =  – 4 cosA cosB cosC  – 1 

 

D`vniY-3 t A + B + C=$ n‡j cÖgvY Ki“b cosA – cosB + cosC + 1=4 cos
A

2
  sin

B

2
  cos

C

2
   

mgvavbt  A + B + C =% ∴  
A

2
   +  

B

2
   +  

C

2
  = 

%

2
  ∴  

A

2
   +  

C

2
  = 

%

2
   –  

B

2
   

      GLb cosA  – cosB  +  cosC + 1 

 = (cosA + cosC)  +  (1 – cosB) 

 = 2cos 



A + C

2
  cos 



A – C

2
   +  2sin2 

B
2
  

 = 2cos 



%

2
  –  

B
2

  cos 



A + C

2
   +  2sin2 

B
2
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 = 2sin 
B

2
  cos 



A – C

2
   +  2sin2 

B

2
   

 = 2sin 
B

2
  



cos 



A – C

2
  +  sin 

B

2
   

 = 2sin 
B
2
 



cos



A – C

2
  + sin 







%

2
  –  



A + C

2
      



.

.
. 
B
2
 = 

%
2
  –  

A + C
2

  

 = 2sin 
B
2
 



cos 



A – C

2
  +  cos 



A + C

2
  

 = 2sin 
B
2
 







2cos 





A

2
  –  

C
2
  +  

A
2
  +  

C
2

2
 cos 






A

2
  –  

C
2
  –  

A
2
  –  

C
2

2
  

 = 2sin 
B
2
  . 2cos 

A
2
  cos 

C
2
  

 = 4cos 
A

2
  sin 

B

2
  cos 

C

2
  

 

Abykxjb Ki“b 
A + B + C=%  n‡j cÖgvY Ki“b 

1. sinA + sinB – sinC = 4cos 
A
2
  sin 

B
2
  cos 

C
2
  

2. sin2A + sin2B + sin2C = 4sinAsinBsinC 

3. sinA + sinB + sinC = 4cos
A

2
  cos 

B

2
  cos 

C

2
  

4. cosA + cosB + cosC = 1 + 4sin 
A
2
  sin 

B
2
  sin 

C
2
  

5. cos4A  +  cos4B  +  cos4C = 4 cos2Acos2Bcos2C  –  1 
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Z…Zxq fvM 
D`vniY-1 t A + B + C=$ n‡j cÖgvY Ki“b cos2A + cos2B – cos2C = 1 – 2sin Asin BsinC  
mgvavb t  cos2A + cos2B – cos2C 

 = 
1
2
 (2cos2A + 2cos2B)   –  cos2C 

 = 
1
2
  [1 + cos2A + 1 + cos2B ]  –  cos2C 

 = 
1

2
  [ 2 + cos2A + cos2B ]  –  cos2C 

 = 1 +  
1
2
  [ cos2A + cos2B ]  – cos2C 

 = 1 +  
1
2
  [2cos(A + B) cos(A – B) ]  –  cos2C 

 = 1 + cos(% – C) cos(A – B)  – cos2C  [ ..
. A + B + C=%, ..

. A + B=% – C ] 

 = 1 – cosCcos(A – B)  – cos2C 
 = 1 – cosC [cos(A – B) + cosC ] 
 = 1 – cosC [cos(A – B)  +  cos{% – (A + B)}] 
 = 1 – cosC [cos(A – B)  – cos (A + B) ] 

 = 1 – cosC 



2sin 



A – B + A + B

2
 sin 



A + B – A + B

2
  

 = 1 – cosC 2sinA sinB 
 = 1 – 2sinA sinB cosC 

   
D`vniY-2 t A + B + C=$ n‡j cÖgvY Ki“b cos2A + cos2B + cos2C + 2cosAcosBcosC=1  
mgvavbt   cos2A + cos2B + cos2C 

 = 
1
2
 (2cos2A + 2cos2B)   +  cos2C 

 = 
1

2
 (1 + cos2A + 1 + cos2B)   +  cos2C 

 = 
1
2
 (2 + cos2A + cos2B)   +  cos2C 

 = 1  +  
1
2
 (cos2A  +  cos2B)   +  cos2C 

 = 1 +  
1

2
  [2cos(A + B) cos(A – B)]  +  cos2C 

 = 1 + cos(% – C) cos(A – B)  +  cos2C  [ ..
. A + B + C =%,  ..

. A + B=% – C ] 

 = 1 – cosC cos(A – B)  + cos2C 
 = 1 – cosC [ cos(A – B)  – cosC ] 

 = 1 – cosC [cos(A – B)  – cos{% – (A + B)} ]     [ ..
. A + B + C =%,  ..

. C=% – (A + B) ] 

 = 1 – cosC [cos(A – B) + cos(A + B) ] 

 = 1 – cosC 



2cos 



A + B + A – B

2
 cos 



A + B – A + B

2
   

 = 1 – cosC.2cosAcosB 

 = 1 – 2cosAcosBcosC 

 ∴  cos2A + cos2B + cos2B + 2cosAcosBcosC =1 
   

D`vniY-3 t A + B + C=$ n‡j cÖgvY Ki“b sin2A + sin2B + sin2C-2cosAcosBcosC=2  

mgvavb t sin2A + sin2B + sin2C 

 = 
1
2
  [2sin2A + 2sin2B] + sin2C 
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 = 
1
2
  [1 – cos2A + 1 – cos2B]  +  1 – cos2C 

 = 
1

2
  [2 – (cos2A + cos2B)  + 1  – cos2C 

 = 1 –  
1

2
 (cos2A + cos2B)   + 1  – cos2C 

 = 2 –  
1
2
  [2cos(A + B) cos(A – B)]  – cos2C 

 = 2 – cos(% – C)cos(A – B)  – cos2C  [ ..
. A + B + C=%,  ..

. A + B=% – C ] 

 = 2 + cosCcos(A – B)  – cos2C 

 = 2 + cosC [cos(A – B)  – cosC ] 

 = 2 + cosC [ cos(A – B)  – cos{% – (A + B)}] 

 = 2 + cosC [ cos(A – B)  +  cos(A + B)] 

 = 2 + cosC.2cosAcosB 

 = 2 + 2cosAcosBcosC 

 ∴  sin2A + sin2B + sin2C – 2cosAcosBcosC = 2 
 

Abykxjb Ki“b 
A + B + C=% n‡j cÖgvY Ki“b 

1. sin2A + sin2B + sin2C + 2sinAsinBsinC =1 

2. sin2A – sin2B + sin2C = 2sinAcosBsinC 

3. sin2 
A

2
   +  sin2

B

2
   + sin2 

C

2
  = 1 – 2sin 

A

2
  sin 

B

2
  sin 

C

2
  

4. cos2 
A
2
   + cos2 

B
2
   + cos2 

C
2
   = 2 + 2sin 

A
2
  sin 

B
2
  sin 

C
2
  

5. cos22A + cos22B + cos22C =1  + 2cos2Acos2Bcos2C.  
 

 Abykxjbx 15.6 
A + B + C=π n‡j cÖgvY Ki“b 

1. 
sinB + sinC – sinA
sinB + sinC + sinA

  = tan 
B
2
  tan 

C
2
  

2. 
cotB + cotC

tanB + tanC
   +  

cotC + cotA

tanC + tanA
   +  

cotA + cotB

tanA + tanB
  = 1 

3. 
tanB + tanC

tanA
  . 
tanC + tanA

tanB
  . 
tanA + tanB

tanC
  = secA secB secC 

4. 
tanA + tanB + tanC

(sinA + sinB + sinC)2
  = 

tan 
A
2
 tan 

B
2
 tan

C
2

2cosAcosBcosC
  

5. 
1 + cosA – cosB + cosC

1 + cosA + cosB – cosC
  = tan 

B

2
  cot 

C

2
  

6. (cotB + cotC) (cotC + cotA) (cotA + cotB) = cosecAcosecBcosecC. 

7. 
sin2A + sin2B + sin2C

sinA + sinB + sinC
  = 8 sin 

A

2
  sin 

B

2
  sin 

C

2
  

8. sin (B + C – A)  +  sin(C + A – B)  +  sin(A + B – C) = 4sinAsinBsinC 
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A + B + C = 
%
2
  cÖgvY Ki“b 

9. cotA + cotB + cotC = cotAcotBcotC 

10. sin2A + sin2B + sin2C = 1 – 2sinAsinBsinC 

11. cos2A + cos2B – cos2C = 2cosAcosBsinC 

12. α+β+γ = 2% n‡j cÖgvY Ki“b cos2α + cos2β + cos2γ = 1 + 2cosαcosβcosγ 
 
 DËigvjv 

Abykxjbx-15.1 

1. i)   – 
1
2
   ii)   0  

 iii)  
2

3
   iv)  2   

 

2.  i)   
3
2
   ii)    3

2
   

 iii)  – 
2

3
    iv)  

1

3
   

  

3.  i)   1  ii)   3
2
   

 iii)  3  iv)  – (
2

2
  + 4 )  

 
5.  i)   2  ii)  3  
  

6.  1

2
   

  

7.  i)  300°  ii)  2%
3
   

 9.  i)   60°, 300°  ii)   60°  

 iii)  30°, 135°, 150°, 315°  iv)  30°, 330°  

 v)   30°, 150°, 210°, 330°  

 
 
 
 


