
 

  

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

(Trigonometric Ratios of Associated Angles) 
 

f‚wgKv 
c~‡e©i BDwb‡U Avcbviv wÎ‡KvYwgwZK †KvY, wÎ‡KvYwgwZK †Kv‡Yi AbycvZ, wÎ‡KvYwgwZK Abycv‡Zi mxgve×Zv, 
aªæeZv, AbycvZ¸wji †gŠwjK m¤úK© BZ¨vw` wel‡q Ávb AR©b K‡i‡Qb| GQvovI wÎ‡KvYwgwZK dvsk‡bi gv‡bi 
cwieZ©b I wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b Ki‡Z wk‡L‡Qb| , 90o, 180o ........  Giƒc †KvY‡K  
†Kv‡Yi mshy³ †KvY ejv nq| Avevi wÎ‡KvYwgwZK †KvY A I B Gi †hvM I we‡qvM Kiv hvq, Giƒc ỳB ev Z‡ZvwaK 
†Kv‡Yi exRMwYZxq †hvMdj‡K †hŠwMK †KvY e‡j| GB BDwb‡U wÎ‡KvYwgwZK †Kv‡Yi †hvM, we‡qvM ¯̂Zš¿ †KvY 
wnmv‡e wKfv‡e e¨eüZ nq †m wel‡q Av‡jvPbv Kiv n‡e| G¸‡jv Avcbv‡`i wewfbœ wÎ‡KvYwgwZK †Kv‡Yi gvb wbY©‡q 
mvnvh¨ Ki‡e| GQvovI wÎfz‡Ri mvBb (sine) m~Î, †KvmvBb (cosine) m~Î I wÎfz‡Ri †ÿÎdj BZ¨vw` wel‡q 
Av‡jvPbv Kiv n‡e| 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 
 mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I cÖ‡qvM Ki‡Z cvi‡eb, 
 †hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I cÖ‡qvM Ki‡Z cvi‡eb, 
 ¸wYZK I Dc¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I cÖ‡qvM Ki‡Z cvi‡eb,  
 wÎ‡KvYwgwZK A‡f`vejx m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb, 
 wÎfy‡Ri mvBb (sine) I †KvmvBb (cosine) m~Î cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb, 
 wÎfz‡Ri †Kv‡Yi AbycvZ‡K Zvi evûi gva¨‡g cÖKvk Ki‡Z cvi‡eb, 
 wÎfz‡Ri †ÿÎdj m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 15 w`b 

 

 GB BDwb‡Ui cvVmg~n 
 cvV 8.1: mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 cvV 8.2: †hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 cvV 8.3: wÎ‡KvYwgwZK Abycv‡Zi iƒcvšÍi (m~‡Îi iƒcvšÍi) 
 cvV 8.4: ¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 cvV 8.5: Dc-¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 cvV 8.6: wÎ‡KvYwgwZK A‡f`vejx 
 cvV 8.7: wÎfz‡Ri ¸Yvejx: wÎfz‡Ri mvBb m~Î 
 cvV 8.8: wÎfz‡Ri ¸Yvejx: wÎfz‡Ri †KvmvBb m~Î 
 cvV 8.9: wÎfz‡Ri †h‡Kv‡bv †Kv‡Yi AbycvZ‡K Zvi evûi gva¨‡g cÖKvk 
 cvV 8.10: wÎfz‡Ri ¸Yvejx: wÎfz‡Ri †ÿÎdj 
 cvV 8.11: wÎfz‡Ri ¸Yvejx: wÎfz‡Ri Ab¨vb¨ m~Î 
 cvV 8.12: wÎfz‡Ri ¸Yvejx: wewea mgm¨v I mgvavb 
 cvV 8.13: e¨envwiK 

  

 

BDwbU 
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 mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 
 mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  mshy³ †KvY, wÎ‡KvYwgwZK AbycvZ 
 

  g~jcvV-  
 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
, 90o, 180o ........  Giƒc †KvY‡K  †Kv‡Yi mshy³ †KvY ejv nq| mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
wbY©‡qi mgq ¯’vbvs‡Ki h_vh_ 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| Giƒc †Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K  †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Zi gva¨‡g cÖKvk Kiv nq| 
 

 (–  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
 
 
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 
 
 
 
 
 
 
 
 
 
 
   
 3q wPÎ 4_© wPÎ 
g‡b Kiæb, GKwU N~Y©vqgvb iwk¥ OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i XOP    Drcbœ K‡i| Aci 
GKwU N~Y©vqgvb iwk¥ GKB Avw` Ae¯’vb OX n‡Z Nwoi KuvUvi w`‡K Ny‡i XOQ  –  †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 Kiæb| 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, PN  – QN Ges OP  OQ (evmva© †f±i)| 

myZivs,    sinsin 



OP

PN

OQ

QN      coscos 
OP

ON

OQ

ON  

cvV 8.1 
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   tantan 



ON

PN

ON

QN      coseccosec 



PN

OP

QN

OQ  

   secsec 
ON

OP

ON

OQ      cotcot 



PN

ON

QN

ON
 

 

(90°   ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ  
 
   
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 
 
 
 
 
 
 
 
 
 
 3q wPÎ 4_© wPÎ 
g‡b Kiæb, GKwU N~Y©vqgvb iwk¥ OX Ae ’̄vb n‡Z Nwoi KvuUvi wecixZ w`‡K Ny‡i XOP   †KvY Drcbœ K‡i| 
Aci GKwU N~Y©vqgvb iwk¥ GKB Avw` Ae ’̄vb OX n‡Z GKB w`‡K Ny‡i XOY  90° †KvY Drcbœ K‡i| wØZxq 
iwk¥wU OY- Ae ’̄vb †_‡K Nwoi KuvUvi w`‡K Ny‡i  YOQ   †KvY Drcbœ K‡i| Zvn‡j XOQ  90°–  . 
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 Kiæb| 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, QM  ON, OM   PN, OQ  OP (e¨vmva© †f±i)| 

AZGe,    coscossin90sin o  XOP
OP

ON

OQ

QM
XOQ    

   sinsincos90cos o  XOP
OP

PN

OQ

OM
XOQ    

   cotcottan90tan o  XOP
PN

ON

OM

QM
XOQ    

Dc‡iv³ Abycv‡Zi djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 
   sec90eccos o  ,    cosec90sec o  ,    tan90cot o    

  

ª̀óe¨ t 90°–  Ges  ci¯ú‡ii cwic~iK †KvY| ỳwU 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°| 
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(90° +  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
   
 
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 
 
   
 
 
 
 
 
 
 
 3q wPÎ 4_© wPÎ 
g‡b Kiæb, GKwU N~Y©vqgvb iwk¥ Avw` Ae¯’vb OX †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i XOP   †KvY Drcbœ 
K‡i| H GKB iwk¥ GKB w`‡K AviI Ny‡i POQ  90° †KvY Drcbœ K‡i| Zvn‡j, XOQ  90°+ |  
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 Kiæb| 
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,    coscossin90sin o  XOP
OP

ON

OQ

QM
XOQ   

   sinsincos90cos o  XOP
OP

PN

OQ

OM
XOQ    

   cotcottan90tan o 


 XOP
PN

ON

OM

QM
XOQ  

Dc‡iv³ Abycv‡Zi djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 
   sec90eccos o  ,    cosec90sec o  ,     tan90cot o    

 

(180° –  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
   
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 
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g‡b Kiæb, GKwU N~Y©vqgvb iwk¥ OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i XOP   †KvY Drcbœ K‡i| 
Aci GKwU N~Y©vqgvb iwk¥ GKB Avw` Ae¯’vb OX †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i OX  Ae ’̄v‡b G‡m XOX 
 180° †KvY Drcbœ K‡i cybivq Nwoi KuvUvi w`‡K Ny‡i X´OQ   †KvY Drcbœ K‡i| Zvn‡j, XOQ  180°– 
| 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 
Kiæb| 
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,     sinsinsin180sin o  XOP
OP

PN

OQ

QM
XOQ   

   coscoscos180cos o 


 XOP
OP

ON

OQ

OM
XOQ   

   tantantan180tan o 


 XOP
ON

PN

OM

QM
XOQ   

Dc‡iv³ Abycv‡Zi djvdj n‡Z mn‡R †`Lv‡bv hvq †h, 
   cosec180eccos o  ,     sec180sec o  ,     cot180cot o   

 

(180° +  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
        
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 
g‡b Kiæb, GKwU N~Y©vqgvb iwk¥ OX Ae ’̄vb †_‡K Nwoi KuvUvi wecixZ w`‡K Ny‡i XOP   †KvY Drcbœ K‡i| 
Avevi iwk¥wU H GKB w`‡K Ny‡i POQ  180° †KvY Drcbœ K‡i| Zvn‡j, XOQ  180°+  Ges OP I 
OQ 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 Kiæb| †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,    sinsinsin180sin o  XOP
OP

PN

OQ

QM
XOQ   

   coscoscos180cos o 


 XOP
OP

ON

OQ

OM
XOQ  

   tantantan180tan o 



 XOP
ON

PN

ON

PN

OM

QM
XOQ  

Dc‡iv³ Abycv‡Zi djvdj n‡Z mn‡R †`Lv‡bv hvq †h,  
   cosec180eccos o  ,     sec180sec o  ,     cot180cot o   
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(270° –  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
c~‡e©i wbqg AbymiY K‡i R¨vwgwZK c×wZ‡Z (270° –  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš‘ 
wb‡¤œi c×wZ AbymiY K‡i Avgiv mn‡R (270°–   †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvwi| 

        cos90sin90180sin270sin oooo   
        sin90cos90180cos270cos oooo   
        cot90tan90180tan270tan oooo    

Abyiƒcfv‡e,    sec270eccos o  ,     cosec270sec o  ,     tan270cot o   
 

(270°+  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
R¨wgwZK c×wZ‡ZI (270°+ ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš‘ wb¤œwjwLZ Dcv‡q (270°+ ) 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 

        cos90sin90180sin270sin oooo   
          sinsin90cos90180cos270cos oooo   
        cot90tan90180tan270tan oooo    

Abyiƒcfv‡e,    sec270eccos o  ,     cosec270sec o  ,     tan270cot o   
 

(360°–  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
R¨wgwZK c×wZ‡ZI (360°–) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš‘ wb¤œwjwLZ Dcv‡q (360°–) 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 

        sin90cos90270sin360sin oooo   
        cos90sin90270cos360cos oooo   
        tan90cot90270tan360tan oooo    

Abyiƒcfv‡e,    cosec360eccos o  ,     sec360sec o  ,     cot360cot o   
 

360°+  ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ  
R¨wgwZK c×wZ‡ZI (360°+) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Kiv hvq| wKš‘ wb¤œwjwLZ Dcv‡q (360°+) 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ mn‡R wbY©q Kiv hvq| 

          sinsin90cos90270sin360sin oooo   
        cos90sin90270cos360cos oooo   
          tantan90cot90270tan360tan oooo    

Abyiƒcfv‡e,    cosec360eccos o  ,     sec360sec o  ,     cot360cot o   
 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©‡qi wbqg 
avc 1: †KvY FYvZ¥K n‡j   -Gi wbqg cÖ‡hvR¨ n‡e| 

avc 2: cÖ`Ë †KvY‡K  o90.n  ev 





 

2
.n  AvKv‡i cÖKvk Ki‡Z n‡e, †hLv‡b   m~²‡KvY Ges Nn . 

avc 3: (K) n †Rvo n‡j g~j Abycv‡Zi †Kvbiƒc cwieZ©b nq bv A_©vr sine, cosine, tangent BZ¨vw` sine, 
cosine, tangent-B _v‡K| wKš‘ Zvi wPý abvZ¥K n‡e bv FYvZ¥K n‡e Zv wbY©q Kivi Rb¨  †KvY‡K 
abvZ¥K m~²‡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°+  )  sin (6 90°+  ) 
GLv‡b  †KvY 90°-Gi †Rvo ¸wYZ‡Ki mv‡_ †hvM, AZGe  †Kv‡Yi sine-Gi Abycv‡Z cwiewZ©Z bv n‡q 
sine-B _vK‡e| Avevi †KvY DrcbœKvix N~Y©vqgvb iwk¥wU Avw` Ae¯’vb n‡Z N~Y©b ïiæ K‡i (540°+ ) 
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†KvY Drcbœ K‡i Z…Zxq †PŠ‡Kv‡Y Ae¯’vb K‡i Ges H †PŠ‡Kv‡Y tangent I cotangent Qvov Aci 
AbycvZ¸wji gvb FYvZ¥K| myZivs sin (540°+  )  sin (6 90°+  )  – sin  

avc 3: (L) n we‡Rvo n‡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‘ Zvi wPý 
abvZ¥K n‡e bv FYvZ¥K n‡e Zv wbY©q Kivi Rb¨  †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°+  )  sin (5 90°+  )  
GLv‡b  †KvY 90°-Gi we‡Rvo ¸wYZ‡Ki mv‡_ †hvM, AZGe  †Kv‡Yi sine-Gi Abycv‡Z cwiewZ©Z n‡q 
mn AbycvZ cosine-G cwiYZ n‡e| Avevi †KvY DrcbœKvix N~Y©vqgvb iwk¥wU Avw` Ae¯’vb n‡Z N~Y©b ïiæ 
K‡i (450°+  ) †KvY Drcbœ K‡i wØZxq †PŠ‡Kv‡Y Ae ’̄vb K‡i Ges H †PŠ‡Kv‡Y sine Abycv‡Zi gvb 
abvZ¥K| myZivs sin (450°+ )  sin (5 90°+ )  cos  

 

D`vniY 1: gvb wbY©q Kiæb (i) sin 690°     (ii) tan 1290°     (iii) sec (–2565°)  

mgvavb: (i) sin 690°  sin (7 90° + 60°)  – cos 60°  
2

1
  

 (ii) tan 1290°  tan (14 90° + 30°)  – tan 30°  
3

1
  

 (iii) sec (–2565°)  sec (2565°)  sec (28  90° + 45°)  sec 45°  2  
 

D`vniY 2: gvb wbY©q Kiæb 
12

11tan
12

7tan
12

5tan
12

tan
     

mgvavb: 
12

11tan
12

7tan
12

5tan
12

tan


 
12

180
11tan

12

180
7tan

12

180
5tan

12

180
tan

oooo

  

oooo 165tan105tan75tan15tan      ooooooo 15180tan1590tan1590tan15tan    

   115tan15cot15cot15tan oooo    
 

D`vniY 3: gvb wbY©q Kiæb 
8

3
cos

18

37
cos

8

5
sin

18

17
sin 2222 

    

mgvavb: 
8

3
cos

18

37
cos

8

5
sin

18

17
sin 2222 

   

8

3
cos

18
2cos

8

3
sin

18
sin 2

222
 















 















 















    

8

3
cos

18
cos

8

3
sin

18
sin 2222 

 211
8

3
cos

8

3
sin

18
cos

18
sin 2222 






 






 


  

 

D`vniY 4: hw` n Gi gvb k~b¨ wKsev †h‡Kv‡bv ALÛ msL¨v nq Z‡e  






 

4
1

2
tan

 nn  Gi gvb wbY©q Kiæb| 

mgvavb:  hLb n  0,   1
4

tan
4

1
2

tan 






 

 nn   

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

    1
4

tan
4

tan
4

1
2

2
tan

4
1

2
tan 2 






 






 







 


m

mn mn   
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Avevi hLb n GKwU we‡Rvo msL¨v Ges m †h‡Kv‡bv ALÛ msL¨v ZLb n  2m+1a‡i, 

      





 







 










  

42
tan

4
1

2

12
tan

4
1

2
tan 12 

m
mn mn  

1
4

tan
4

tan
42

tan 





 















 

 mm  

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

  1
4

tan
4

1
2

tan 






 

 nn   
 

  
wkÿv_x©i 

KvR 

1. gvb wbY©q Kiæb 
14

9
sin

7

8
sin

14

5
sin

7
sin 2222 

  

2. hw` n Gi gvb †h‡Kv‡bv c~Y© msL¨v nq Z‡e  






 

4
1sin

 nn  Gi gvb wbY©q 

Kiæb| 
 

D`vniY 5: mgvavb Kiæb    sin4cos33cossin2  ,hLb oo 3600   
mgvavb:    sin4cos33cossin2    0sin4cos332cossin2    

 032cos3sin4cossin2         02cos32cossin2    

    03sin22cos    

nq 02cos   bvnq 03sin2    

2cos   , hv m¤¢e bq 3sin2   o60sin
2

3
sin    ev, o120sin   

   oo 120,60   
myZivs oo 120,60  
 

D`vniY 6: mgvavb Kiæb 03sincos3tan   ,  hLb  20   
mgvavb: 03sincos3tan     

 03cos.
cos

sin
cos3tan  


   03costancos3tan     

 0cos3costan3tan          03tancos3tan1    

    0cos13tan     
nq  03tan   bvnq 0cos1    

3
tan3tan

   o0cos1cos    ev, 2cos   







 

3
tantan

   ev, 





 

3
2tan

   2,0o  

3

5
,

3

2    

myZivs  2,
3

5
,

3

2
,0o  
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  mvims‡ÿc- 
    sinsin  ,     coscos  ,    tantan  ,    coseccosec  , 

   secsec  ,    cotcot    
    cos90sin o  ,    sin90cos o  ,    cot90tan o  ,    sec90eccos o  , 

   cosec90sec o  ,    tan90cot o   

    cos90sin o  ,    sin90cos o  ,    cot90tan o  , 
   sec90eccos o  ,    cosec90sec o  ,    tan90cot o   

    sin180sin o  ,    cos180cos o  ,    tan180tan o  , 
   cosec180eccos o  ,    sec180sec o  ,    cot180cot o   

    sin180sin o  ,    cos180cos o  ,    tan180tan o  , 
   cosec180eccos o  ,    sec180sec o  ,    cot180cot o   

    cos270sin o  ,    sin270cos o  ,    cot270tan o  , 
   sec270eccos o  ,    cosec270sec o  ,    tan270cot o   

    cos270sin o  ,    sin270cos o  ,    cot270tan o  , 
   sec270eccos o  ,    cosec270sec o  ,    tan270cot o    

    sin360sin o  ,    cos360cos o  ,    tan360tan o  , 
   cosec360eccos o  ,    sec360sec o  ,    cot360cot o   

    sin360sin o  ,    cos360cos o  ,    tan360tan o  , 
   cosec360eccos o  ,    sec360sec o  ,    cot360cot o   

 

 
 cv‡VvËi g~j¨vqb 8.1- 

 

1. gvb wbY©q Kiæb 
 (i) sin 2370°   (ii) sec 570°  (iii)  cosec 765° (iv) cot (–1530°)   
 (v) sin (–1395°)  (vi) tan (–1125°)  (vii)  cot 3750° 
 

2.  gvb wbY©q Kiæb 

 (i) 
6

49
co


s  (ii) 








4

11
sin


 (iii) 






 

3

19

2

5
tan


 (iv) 








6

13
sec


 

 (v) 





 

3

19

2

5
co


s  (vi) 

3

16
cosec


 

3.  gvb wbY©q Kiæb 
 (i)    oooo 330sin300cos390cos420sin  ,     (ii)   oooo 570cos870sin300sin420cos             

 (iii) 






















6

25
cosec

3

34
sec

4

11
cos

4

17
tan


  

 (iv)     oooo 495cosec765sec405cot315tan   
4.  cÖgvY Kiæb 

 (i)   





 






 






 






 






  

2
cot

2

3
sin

2
sincos

2

3
cot

2
sin  
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 (ii)   





 






 






 






 






  

2

5
cot

2

3
sin

2
sin

2

7
cot3cos

2

5
sin  

 (iii)     
5cos

2

3
sec5cosec3cot

2

3
tan 






 






    

5.  gvb wbY©q Kiæb 

 (i) 
8

7
cos

8

5
cos

8

3
cos

8
cos 2222 

   

 (ii) 
24

37
cos

24

31
cos

24

19
cos

24
cos 2222 

  

 (iii) 
12

11
sin

12

9
sin

12

7
sin

12

5
sin

12

3
sin

12
sin 222222 

   

 (iv) 
34

23
cot

34

41
cot

17

39
sec

17

14
sec 2222 

      

6. (i) hw` n GKwU ALÛ msL¨v nq, Z‡e  






 

6
1sin

 nn  Gi gvb wbY©q Kiæb|  

 (ii) hw` n GKwU c~Y© msL¨v nq, Z‡e †`Lvb †h,      sin1sin nn  | 

 (iii) hw` n GKwU c~Y© msL¨v nq, Z‡e †`Lvb †h, 





 

4
2cos

n  Gi gvb me mgq 
2

1  nq| 

7.  wb‡Pi mgxKiY¸‡jv n‡Z  Gi gvb wbY©q Kiæb| 

 (i) 3tan  , hLb oo 360270  , (ii) 2sec  ,  hLb 


2
  

8.  mgvavb Kiæb hLb oo 3600   

 (i) 2sin3cos          (ii) 07sec34tan3 2    
 (iii)   5tansec3 22       (iv) 01cos5sin2 2      
 (v) 0cotcos2sin21    

9.   Gi gvb o180  Ges o270  Gi ga¨eZ©x Ges 
3

7
cos ec  n‡j, cot  Gi gvb wbY©q Kiæb|  

10. (i) 
20

   n‡j †`Lvb †h, 119cot................7cot5cot3cotcot     

 (ii) 
28

   n‡j †`Lvb †h, 113tan................5tan3tantan   

11. cÖgvY Kiæb, 1
28

13
tan.............

28

5
tan

28

3
tan

28
tan 

  

 
 
 †hŠwMK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †hŠwMK †Kv‡Yi msÁv ej‡Z cvi‡eb, 

cvV 8.2 
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 cos (A+B), cos(A–B), sin(A+B), sin(A–B), tan(A+B), tan(A–B) BZ¨vw` myÎ wbY©q I cÖgvY 
Ki‡Z cvi‡eb, 

 myÎ¸wji cÖ‡qvM Ki‡Z cvi‡eb| 
 

gyL¨ kã  †hŠwMK †KvY, wÎ‡KvYwgwZK AbycvZ 
 

  g~jcvV-  
 

†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, A–B+C, A–B–

C BZ¨vw` †hŠwMK †KvY-Gi D`vniY| 
ỳB ev Z‡ZvwaK †Kv‡Yi exRMwYZxq †hvMdjB †hŠwMK †KvY| 

m~Î: A I B †KvYØq abvZ¥K m~²‡KvY Ges (A+B) < 90o n‡j, R¨vwgwZK c×wZ‡Z cÖgvY Kiæb 
(i)   BABABA sincoscossinsin   
(ii)   BABABA sinsincoscoscos   

cÖgvY: g‡b Kiæb, O  we› ỳi mv‡c‡ÿ GKwU N~Y©vqgvb iwk¥ Zvi Avw` Ae¯’vb 
OX  n‡Z Nwoi KuvUvi wecixZμ‡g Ny‡i AXOY   †KvY Drcbœ K‡i Ges 
H GKB iwk¥ AviI AwaK Ny‡i GKB w`‡K AMÖmi n‡q BYOZ   K‡i| 
Zvn‡j .BAXOZ   
GLb N~Y©vqgvb iwk¥i †kl Ae ’̄vb, OZ  Gi Dci GKwU we› ỳ P  †_‡K OX  I OY  Gi Dci h_vμ‡g PQ  I 
PR  j¤^Øq AuvKzb| Avevi R  †_‡K OX  I PQ  Gi Dci h_vμ‡g RS  I RT  j¤^Øq AuvKzb| Zvn‡j 

RSTQQSTR  ,  Ges  
PRTTPR  o90   [ o90PTR ] 

TRY [ OYPR  ] 
 GKvšÍi ROX A       [ PQXQPQRT  Ges ] 

GLb POQ  mg‡KvYx wÎfzR n‡Z Avgiv cvB 

 
OP

OR

OR

RS

OP

PR

PR

PT

OP

RS

OP

PT

OP

RSPT

OP

TQPT

OP

PQ
BA ..sin 





  

  BABABABABA sincoscossincossinsincossin   

Avevi,  
OP

PR

PR

TR

OP

OR

OR

OS

OP

TR

OP

OS

OP

TROS

OP

QSOS

OP

OQ
BA ..cos 





  

  BABABA sinsincoscoscos   
 

m~Î: A I B †KvYØq abvZ¥K m~²‡KvY Ges A>B n‡j, R¨vwgwZK c×wZ‡Z cÖvgY Kiæb 
(i)   BABABA sincoscossinsin   
(ii)   BABABA sinsincoscoscos   

cÖgvY: g‡b Kiæb, O  we› ỳi mv‡c‡ÿ GKwU N~Y©vqgvb iwk¥ Zvi Avw` 
Ae ’̄vb OX  n‡Z Nwoi KuvUvi wecixZμ‡g Ny‡i AXOY   †KvY 
Drcbœ K‡i Ges c‡i H GKB iwk¥ Nwoi KuvUvi w`‡K Ny‡i 

BYOZ   K‡i| Zvn‡j .BAXOZ   
GLb †KvY DrcbœKvix N~Y©vqgvb iwk¥i †kl Ae ’̄vb, OZ  Gi Dci 
GKwU we› ỳ P  †_‡K OX  I OY  Gi Dci h_vμ‡g PQ  I PR  
j¤^Øq AuvKzb|  

O X 

Y 

Z 

A 
B 

A 

P 

Q S 

R T 

O X 

Y 

Z 

A 

B 

A 

P 

Q S 

R T 
A 
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Avevi R  †_‡K OX  I QP Gi ewa©Zvs‡ki Dci h_vμ‡g RS  I RT  j¤̂Øq AuvKzb| Zvn‡j 
TQRSRTSQ  ,  Ges  
TRPTPR  o90   [ o90RTP ] 

TRY [ o90PRY ] 
 Abyiƒc YOX A     [ TQOQTQRT  Ges ] 

GLb POQ  mg‡KvYx wÎfzR n‡Z Avgiv cvB, 

 
OP

PR

PR

TP

OP

OR

OR

RS

OP

TP

OP

RS

OP

TPRS

OP

TPTQ

OP

PQ
BA ..sin 





  

 BA sin BABA sincoscossin   

Avevi,  
OP

RP

RP

RT

OP

OR

OR

OS

OP

RT

OP

OS

OP

RTOS

OP

SQOS

OP

OQ
BA ..cos 





  

  BABABA sinsincoscoscos   
 

A I B †h‡Kv‡bv †Kv‡Yi Rb¨,  
(i)   BABABA sincoscossinsin   (ii)   BABABA sinsincoscoscos    
(iii)   BABABA sincoscossinsin   (iv)   BABABA sinsincoscoscos   
cÖgvY:  I   abvZ¥K m~²‡KvY Ges o90   Gi Rb¨ Avgiv cvB, 

  .......(i)....................sinsincoscoscos    
g‡b Kiæb,  o90A  Ges B  
GLb            cos90sin90sinsin ooBA  

 sinsincoscos     [(i) bs n‡Z] 
    BABA sin90sincos90cos oo   

      BABA sin90sincos90cos oo   
        ]coscos   ,sinsin[sin90sincos90cos oo   BABA  

BABA sincoscossin   
  BABABA sincoscossinsin   

Abyiƒcfv‡e, Aci m~Î¸‡jv cÖgvY Kiv hvq| 
 

m~Î: cÖgvY Kiæb †h,    
BA

BA
BA

BA

BA
BA

tantan1

tantan
tan (ii)   

tantan1

tantan
tan (i)








   

   
AB

BA
BA

AB

BA
BA

cotcot

1cotcot
cot (iv)   

cotcot

1cotcot
cot (iii)








  

cÖgvY:     
 BA

BA
BA





cos

sin
tan (i)

BABA

BABA

sinsincoscos

sincoscossin




   

GLb je I ni‡K BAcoscos  Øviv fvM K‡i cvIqv hvq 

BA

BA

BA

BA
BA

BA

BA

BA

coscos

sinsin

coscos

coscos
coscos

sincos

coscos

cossin






B

B

A

A
B

B

A

A

cos

sin

cos

sin
1

cos

sin

cos

sin






BA

BA

tantan1

tantan




    (cÖgvwYZ) 

 

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

    
  tantan1

tantan
tan

BA

BA
BA




   
BA

BA
BA

tantan1

tantan
tan




   
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(iii)    
 BA

BA
BA





sin

cos
cot

ABBA

BABA

cossincossin

sinsincoscos




  

GLb je I ni‡K BAsinsin  Øviv fvM K‡i cvIqv hvq 

BA

AB

BA

BA
BA

BA

BA

BA

sinsin

cossin

sinsin

cossin
sinsin

sinsin

sinsin

coscos






A

A

B

B
B

B

A

A

sin

cos

sin

cos

1
sin

cos

sin

cos




  

AB

BA

cotcot

1cotcot




    (cÖgvwYZ) 

 

(iv) Abyiƒcfv‡e,  
AB

BA
BA

cotcot

1cotcot
cot




   m~ÎwU cÖwZôv Kiv hvq| 
 

Abywm×všÍ:      coscossinsinsinsin (i) 2222 ABBABABA   

     sincossincoscoscos (ii) 2222 ABBABABA   
cÖgvY:        sincoscossinsincoscossinsinsin (i) BABABABABABA   

BABA 2222 sincoscossin            BABA 2222 sinsin1sin1sin   

BABBAA 222222 sinsinsinsinsinsin       BA 22 sinsin   
    ABBA 2222 coscoscos1cos1   

 

       sinsincoscossinsincoscoscoscos (ii) BABABABABABA   
BABA 2222 sinsincoscos           BABA 2222 sincos1sin1cos   

BABBAA 222222 sincossinsincoscos        BA 22 sincos   
    ABBA 2222 sincoscos1sin1   

 

D`vniY 1: gvb wbY©q Kiæb ooo 75tan,75cos,75sin   
mgvavb:   ooo 3045sin75sin   oooo 30sin45cos30cos45sin   































2

1

2

1

2

3

2

1
   

22

1

22

3
     

22

13 
  

  ooo 3045cos75cos   oooo 30sin45sin30cos45cos   































2

1

2

1

2

3

2

1
    

22

1

22

3
     

22

13 
   

13

13

22

13
22

13

75cos

75sin
75tan o

o
o










 

   32
2

324

2

3213

1313

13
2











  

 

D`vniY 2: cÖgvY Kiæb, 
2

1
0421cos0481cos028cos0268cos oooo   

mgvavb: 0421cos0481cos028cos0268cos oooo    
    0421cos02890cos028cos042190cos oooooo   

0421cos028sin028cos0421sin oooo   
2

1
30sin0280421sin ooo   

 

D`vniY 3: cÖgvY Kiæb 130tan15tan30tan15tan oooo   
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mgvavb:   
oo

oo
oo

15tan30tan1

15tan30tan
1530tan




   

ev, 
oo

oo
o

15tan30tan1

15tan30tan
45tan




        ev, 
oo

oo

15tan30tan1

15tan30tan
1




  

ev, oooo 30tan15tan15tan30tan1         
ev, 130tan15tan30tan15tan oooo   (cÖgvwYZ) 

 

D`vniY 4: cÖgvY Kiæb      
0

coscos

sin

coscos

sin

coscos

sin









BA

BA

AC

AC

CB

CB     

mgvavb:      
BA

BA

AC

AC

CB

CB

coscos

sin

coscos

sin

coscos

sin 





    

BA

BABA

AC

ACAC

CB

CBCB

coscos

sincoscossin

coscos

sincoscossin

coscos

sincoscossin 






  

 
BA

BA

BA

BA

AC

AC

AC

AC

CB

CB

CB

CB

coscos

sincos

coscos

cossin

coscos

sincos

coscos

cossin

coscos

sincos

coscos

cossin
  

0tantantantantantan  BAACCB  
 

D`vniY 5: cÖgvY Kiæb  
  




3tan
2tan23tan1

2tan23tan





 

mgvavb:  
       




3tan223tan23tan
2tan23tan1

2tan23tan



 (cÖgvwYZ) 

 

 
wkÿv_x©i 

KvR 
1. gvb wbY©q Kiæb ooo 15tan,15cos,15sin  

2. (i) cÖgvY Kiæb 19tan36tan9tan36tan oooo     
     (ii) AAAAAA tan2tan3tantan2tan3tan    

3. cÖgvY Kiæb:  (i) AA sin
2

cos 





 


  (ii)   AA sinsin   

4. gvb wbY©q Kiæb 821sin8261sin2388sin2328sin oooo    

5. cÖgvY Kiæb    AAA cossin
2

1
45sin o   

 

D`vniY 6: hw`    Ges  tantan k  nq, Z‡e †`Lvb †h,    sin
1

1
sin





k

k
 

mgvavb: †`Iqv Av‡Q,  tantan k 
1tan

tan k





 
1

1

tantan

tantan








k

k


  [†hvRb-we‡qvRb K‡i] 


1

1

cos

sin

cos

sin
cos

sin

cos

sin









k

k














1

1

coscos

cossincossin
coscos

cossincossin









k

k








1

1

cossincossin

cossincossin








k

k




 


 
  1

1

sin

sin








k

k




    












1

1

sin

sin

k

k
    sin

1

1
sin





k

k
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  mvims‡ÿc- 
 ỳB ev Z‡ZvwaK †Kv‡Yi exRMwYZxq †hvMdj‡K †hŠwMK †KvY e‡j| †hgb- A+B, A–B, A+B+C, A–B+C, 

A–B–C BZ¨vw` †hŠwMK †KvY-Gi D`vniY|  
 A I B †KvYØq abvZ¥K m~²‡KvY Ges (A+B) < 90

o n‡j (i) 

  BABABA sincoscossinsin     (ii)   BABABA sinsincoscoscos   
 A I B †KvYØq abvZ¥K m~²‡KvY Ges A>B n‡j (i)   BABABA sincoscossinsin   (ii) 

  BABABA sinsincoscoscos   

    
BA

BA
BA

BA

BA
BA

tantan1

tantan
tan (ii)   

tantan1

tantan
tan (i)








  

   
AB

BA
BA

AB

BA
BA

cotcot

1cotcot
cot (iv)   

cotcot

1cotcot
cot (iii)








    

      coscossinsinsinsin (i) 2222 ABBABABA   

     sincossincoscoscos (ii) 2222 ABBABABA   
 

 
 cv‡VvËi g~j¨vqb 8.2- 

 

gvb wbY©q Kiæb (1-2) 
1.  (i) sin105o      (ii) cos105o      (iii) tan105o     (iv) sin165o   (v) cos165o  
 (vi) tan165o   (vii) sec165o (viii) cosec165o  (ix) cosec 375o   (x) cot 165o   
2. (i) 0212sin04107cos0477sin0417cos oooo   
 (ii) 0421cos0481cos028cos0268cos oooo   

 (iii) 821sin8261sin2388sin2368sin oooo    (iv) 
5266cot5368tan1

5266cot5368tan
oo

oo




 

3.  A I B †KvYØ‡qi cÖ‡Z¨KwU abvZ¥K I my²†KvY nq Ges  

 (i) hw` 
5

4
cos A , 

5

3
cos B  nq n‡e Z‡e  BA sin  Ges  BA cos  Gi gvb wbY©q Kiæb| 

 (ii) hw` 
2

11
cot A , 

24

7
tan B  nq n‡e Z‡e  BA cot  Ges  BA tan  Gi gvb wbY©q Kiæb| 

 (iii) hw` 
8

17
sec A , 

4

5
eccos B  nq n‡e Z‡e  BA sec  Gi gvb wbY©q Kiæb| 

cÖgvY Kiæb (4-15) 
4.          AAAAA 2sin135cos45cos45cos45sin oooo   
5.  sin4coscos4sinsin2coscossin2   

6.     
2

3
120sincos30sinsin oo  xxxx  

7.      0240sin120sinsin oo  AAA  
8.        0sinsinsinsinsinsin  BACACBCBA  
9.              0sinsinsinsinsinsin  BABAACACCBCB  

10. 
 
  




3tan
2tan23tan1

2tan23tan




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11. 
 

  



cot

cotcot

1cotcot





 12.  
yx

yx
yx

tantan

secsec
 cosec


  

13. (i) o
oo

oo

53tan
8sin8cos

8sin8cos





   (ii) o
oo

oo

20tan
25sin25cos

25sin25cos





 

14. (i) 3
15sin75sin

15sinsin75
oo

oo





   (ii) 
3

1

15sin75sin

15sinsin75
oo

oo





  (iii) 3
15sin15cos

15sincos15
oo

oo





  

15. (i) 1
4

3
tan.

4
tan 






 






  AA

       (ii) 



sincos

sincos

4
tan










   

16. hw` 
4


 BA  nq Z‡e †`Lvb †h    2tan1tan1  BA  

17. hw` ab   cotcot,tantan  Ges    Z‡e †`Lvb †h,   abba  tan   
 
 
 wÎ‡KvYwgwZK Abycv‡Zi iƒcvšÍi (m~‡Îi iƒcvšÍi) 

 

 
cvVwfwËK 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 

iƒcvšÍi Ki‡Z cvi‡eb, 
 ỳBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj ev we‡qvMdj‡K wÎ‡KvYwgwZK Abycv‡Zi ¸Yd‡j iƒcvšÍi 

Ki‡Z cvi‡eb, 
 GZ`msμvšÍ mgm¨vi mgvav‡b `¶Zv AR©b Ki‡eb| 

 

gyL¨ kã  Abycv‡Zi iƒcvšÍi 
 

  g~jcvV-  
 

`yBwU wÎ‡KvYwgwZK Abycv‡Zi ¸Ydj‡K Aci `yBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj I we‡qvMd‡j iƒcvšÍi 
c~e©eZx© cv‡V cÖgvwYZ m~Î n‡Z Avcbviv Rv‡bb- 
sin A cos B + cos A sin B  sin (A+B) - - - - - - - - - (i) 
sin A cos B – cos A sin B  sin (A–B) - - - - - - - - - (ii)  
(i) I (ii) bs †hvM Ki‡j cvIqv hvq, 2sin A cos B  sin (A–B) + sin (A–B)  
Avevi (i) †_‡K (ii) 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) - - - - - - - (iii)  
Ges cos A cos B + sin A sin B  cos (A–B) - - - - - - - - - (iv)  
GLb (iii) I (iv) †hvM Ki‡j cvIqv hvq, 2cos A cos B  cos (A+B) + cos (A–B)  
Ges (iv) †_‡K (iii) 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 ỳBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj ev we‡qvMdj iƒ‡c 
wb¤œwjwLZ m~Î¸wji mvnv‡h¨ cÖKvk Kiv hvq- 

 2sin A cos B  sin (A+B) + sin (A–B) - - - - - - (v) 
 2cos A sin B  sin (A+B) – sin (A–B) - - - - - - (vi) 

cvV 8.3 
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 2cos A cos B  cos (A+B) + cos (A–B) - - - - - (vii) 
 2sin A sin B  cos (A–B) – cos (A+B) - - - - - - (viii)  

 

myZivs (v) I (vi) 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| (vii) bs m~Î Abyhvqx ỳBwU cosine Gi ¸Ydj‡K ỳBwU cosine Gi †hvMd‡j Ges (viii) bs 
m~Î Abyhvqx ỳBwU sine Gi ¸Ydj‡K ỳBwU cosine Gi we‡qvMd‡j cÖKvk Kiv n‡q‡Q| 
 

`yBwU wÎ‡KvYwgwZK Abycv‡Zi †hvMdj I we‡qvMd‡j wÎ‡KvYwgwZK Abycv‡Zi ¸Yd‡j iƒcvšÍi 
g‡b Kiæb A+B  C Ges A–B  D  

Zvn‡j 
2

DC
A


 Ges 

2

DC
B


  

Zvn‡j (v) n‡Z (viii) bs m~Î¸‡jvi A I B Gi ’̄‡j Dc‡iv³ gvb¸‡jv ’̄vcb Ki‡j Avgiv cvB- 

 sinC +sin D  2sin
2

DC 
 cos

2

DC 
- - - - - - - - (ix) 

 sinC –sin D  2cos
2

DC 
 sin

2

DC 
 - - - - - - - - (x) 

 cosC + cosD  2cos
2

DC 
 cos

2

DC 
 - - - - - - - (xi) 

 cosD – cosC  2sin
2

DC 
 sin

2

DC 
 - - - - - - - - (xii) 

(xii) bs m~Î‡K wb‡¤œv³fv‡eI cÖKvk Kiv hvq- 

cosC – cos D  – 2sin
2

DC 
 sin

2

DC 
  2sin 






 



2

sin
2

DCDC
  2sin

2

DC 
sin

2

CD 
 

 cos C – cos D  2sin
2

DC 
sin

2

CD 
.  

 

D`vniY 1: cÖgvY Kiæb 
16

3
80sin60sin40sin20sin oooo   

mgvavb: oooo 80sin60sin40sin20sin 









2

3
60sin80sin40sin20sin

2

3 oooo    

ooo 80sin40sin2.20sin
4

3
     ooooo 4080cos4080cos20sin

4

3
   

 ooo 120cos40cos20sin
4

3
  



 



 

2

1
120cos

2

1
40cos20sin

4

3 ooo   

ooo 20sin
8

3
40cos20sin

4

3
    ooo 20sin

8

3
40cos20sin2

8

3
  

     ooooo 20sin
8

3
2040sin2040sin

8

3
   

  ooo 20sin
8

3
20sin60sin

8

3
  oo 20sin

8

3
20sin

2

3

8

3









  

16

3
20sin

8

3
20sin

8

3

16

3 oo   
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D`vniY 2: cÖgvY Kiæb 0160cos80cos40cos ooo   

mgvavb: ooo 160cos80cos40cos   






 







 


2

16080
cos

2

16080
cos240cos

oooo
o   








 


2

80
cos

2

240
cos240cos

oo
o     coscos40cos120cos240cos ooo    

oo 40cos
2

1
240cos 






  040cos40cos oo     

 

D`vniY 3: cÖgvY Kiæb ooo 40cos285sin85cos   
mgvavb: oo 85sin85cos    ooo 590sin85cos   oo 5cos85cos    








 







 


2

585
cos

2

585
cos2

oooo
oo 40cos45cos2  oo 40cos240cos

2

1
.2    

 

D`vniY 4: cÖgvY Kiæb 
2

1
105cos105sin oo     

mgvavb: oo 105cos105sin   ooo 1590cos105sin   oo 15sin105sin    








 







 


2

15105
sin

2

15105
cos2

oooo



















2

90
sin

2

120
cos2

oo

 

oo 45sin60cos2  
2

1

2

1
.

2

1
.2   

 

D`vniY 5: cÖgvY Kiæb 1
15

14
cos

15

8
cos

15

4
cos

15

2
cos16 

  

mgvavb: 
15

14
cos

15

8
cos

15

4
cos

15

2
cos16


 

15

4
cos

15

14
cos2.

15

2
cos

15

8
cos2.4


   















 






 














 






 

15

4

15

14
cos

15

4

15

14
cos

15

2

15

8
cos

15

2

15

8
cos4


  







 





 

3

2
cos

5

6
cos

5

2
cos

3

2
cos4


 






 





 

2

1

5

6
cos

5

2
cos

2

1
4


 







 

5

2
cos

2

1

5

6
cos

5

2
cos

4

1

5

6
cos

2

1
4


 







 

5

6
cos

5

2
cos

5

6
cos

2

1

5

2
cos

2

1

4

1
4


 






















 

5

6
cos

5

2
cos2

2

1

5
cos

2

1

5

2
cos

2

1

4

1
4


 















 

5

4
cos

5

8
cos

2

1

5
cos

2

1

5

2
cos

2

1

4

1
4


 















 






 

5
cos

2

1

5

2
2cos

2

1

5
cos

2

1

5

2
cos

2

1

4

1
4


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1
4

1
.4

5
cos

2

1

5

2
cos

2

1

5
cos

2

1

5

2
cos

2

1

4

1
4 







 


 

 

D`vniY 6: cÖgvY Kiæb     060sin60sinsin oo  AAA  
mgvavb:    oo 60sin60sinsin  AAA      oo 60sin60sinsin  AAA  








 







 


2

6060
cos

2

6060
sin2sin

oooo AAAA
A 
















2

120
cos

2

2
sin2sin

oA
A   

o60cossin2sin AA 
2

1
.sin2sin AA   0sinsin  AA  

D`vniY 7: cÖgvY Kiæb    ABBA
BA

BA





2

1
cot

2

1
cot

coscos

coscos  

mgvavb: 
BA

BA

coscos

coscos




 







 







 







 







 



2
sin

2
sin2

2
cos

2
cos2

ABBA

BABA

  

   

   
   coscos

2

1
sin

2

1
sin

2

1
cos

2

1
cos





 

ABBA

ABBA
         ABBA 

2

1
cot

2

1
cot  

D`vniY 8:  cÖgvY Kiæb     AAAA 3cos
4

1
30sin30sincos oo   

mgvavb:    AAA  oo 30sin30sincos      AAA  oo 30sin30sin2
2

1
.cos   

    AAAAA  oooo 3030cos3030coscos
2

1
 

 o60cos2coscos
2

1
 AA  






 

2

1
2coscos

2

1
AA  

AAA cos
4

1
2coscos

2

1
    AAA cos

4

1
2coscos2

4

1
   

  AAA cos
4

1
cos3cos

4

1
  AAAA 3cos

4

1
cos

4

1
cos

4

1
3cos

4

1
    

 

D`vniY 9: cÖgvY Kiæb    
12sin2

2cos4
15tan15cot oo




A

A
AA  

mgvavb: aiæb o15 A  Ges o15 A  
A2   Ges o30  

GLb    oo 15tan15cot  AA   tancot   






cos

sin

sin

cos
  




cossin

sinsincoscos 
  

 



cossin

cos 
  

 



cossin2

cos2 
   

 
   







sinsin

cos2

θ
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o30sin2sin

2cos2




A

A
 

2

1
2sin

2cos2




A

A
 

12sin2

2cos4




A

A
 

 

D`vniY 10: hw` ayx  sinsin  Ges byx  coscos  nq Z‡e †`Lvb †h,  

  224
2

1

2

1
sin bayx    

mgvavb: ayx  sinsin       ayxyx 
2

1
cos

2

1
sin2   ------------------(i)  

Avevi, byx  coscos    ev,     byxyx 
2

1
cos

2

1
cos2   ------------------(ii)  

(i) I (ii) bs †K eM© I c‡i †hvM K‡i cvIqv hvq, 

      22222

2

1
cos

2

1
sin

2

1
cos4 bayxyxyx 







   

    222222

2

1
sin141.

2

1
cos4 bayxbayx 







     222

2

1
sin44 bayx    

  222 4
2

1
sin4 bayx      222 4

4

1

2

1
sin bayx   

  224
2

1

2

1
sin bayx   

 

D`vniY 11: hw` BA   Ges BBAA cossincossin   nq, Z‡e †`Lvb †h, 
2


 BA  

mgvavb: ABBABBAA coscossinsincossincossin    







 







 







 







 


2

sin
2

sin2
2

sin
2

cos2
BABABABA   

4
tan1

2
tan1

2
cos

2
sin

2
sin

2
cos









 








 







 







 







 


BA

BA

BA
BABA  

242





 BA

BA   
 

D`vniY 12: hw`    2sinsin mn  nq Z‡e †`Lvb †h,    cotcot
mn

mn




  

mgvavb:    2sinsin mn   

   n

m


 


2sin

sin
    

  mn

mn











sin2sin

sin2sin
 [we‡qvRb-†hvRb cÖwμqvi mvnv‡h¨] 

 
mn

mn











 







 







 







 

2

2
cos

2

2
sin2

2

2
sin

2

2
cos2





     
  mn

mn











cossin

sincos
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  
mn

mn




  tancot     



tan

1
.cot

mn

mn




       cotcot
mn

mn




  
 

D`vniY 13: hw`  sincossincos baba   nq Z‡e †`Lvb †h,  

   
22

22
22

2

1
sin

2

1
cos

ba

ba




   

mgvavb:  sincossincos baba    coscossinsin aabb   

    coscossinsin  ab  
b

a









coscos

sinsin
   

b

a








 







 







 







 



2
sin

2
sin2

2
sin

2
cos2





     
b

a








 







 



2
sin

2
cos





      
2

2

2

2

2
sin

2
cos

b

a








 







 






    

22

22

22

22

2
sin

2
cos

2
sin

2
cos

ba

ba











 







 







 







 






[ we‡qvRb †hvRb K‡i] 

22

22
22

2
sin

2
cos

ba

ba










 







 


  

D`vniY 14: hw`    Ges  coscos k  nq Z‡e †`Lvb †h,   
2

1
cot

1

1

2

1
tan

k

k




  

mgvavb:  coscos k   
k

1

cos

cos





   
k

k








1

1

coscos

coscos




  [we‡qvRb-†hvRb K‡i]  

k

k











 







 







 







 


1

1

2
cos

2
cos2

2
sin

2
sin2





     
k

k





1

1

2

1
tan

2

1
tan         

 
k

k





1

1

2

1
tan

2

1
tan          




2

1
tan

1
.

1

1

2

1
tan

k

k




    

     
2

1
cot.

1

1

2

1
tan

k

k




  

 

  mvims‡ÿc- 
 2sin A cos B  sin (A+B) + sin (A–B)    
 2cos A sin B  sin (A+B) – sin (A–B)  
 2cos A cos B  cos (A+B) + cos (A–B)  
 2sin A sin B  cos (A–B) – cos (A+B) 

 sin C +sin D  2sin
2

DC 
 cos

2

DC   

 sin C –sin D  2cos
2

DC 
 sin

2

DC 
  

 cos C + cos D  2cos
2

DC 
 cos

2

DC 
  

 cos C – cos D  2sin
2

DC 
sin

2

CD   
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 cv‡VvËi g~j¨vqb 8.3- 

cÖgvY Kiæb (1-8) 
1. (i) 010sin70sin50sin ooo     (ii) 0245sin125sin5sin ooo    
 (iii) 0140cos100cos20cos ooo   (iv) 040cos10cos70cos ooo   
 (v) 0160cos80cos40cos ooo      

2.  (i) 
8

3
70cos50cos10cos ooo   (ii) 

16

1
80cos60cos40cos20cos oooo   

 (iii) 380tan40tan20tan ooo   (iv) 380tan60tan40tan20tan oooo   

3.  (i)      2cos
2

1
45sin45sin oo   (ii) 

2sec2
4

sec
4

sec 





 






   

 (iii) 
1cos2

1cos2

2

45
tan

2

45
tan

oo











 







 



   (iv)      3sin
4

1
60sin60sinsin oo   

 (v)      3cos
4

1
60cos60coscos oo   

 (vi)  3cos
3

4
cos

3

2
cos4cos 






 






   

4. (i)     060sin60sinsin oo    (ii)     0cos60cos60cos oo      

 (iii)     0240sin120sinsin oo    (iv)     0120cos120coscos oo    

5. (i) 



3tan
5cos3coscos

5sin3sinsin





 (ii) A
AAA

AAA
2cot

sin5sin2sin

cos5cos2cos



  

 (iii)
   
    C

A

BCCBC

BAABA

sin

sin

sinsinsin

sinsinsin



  

6. (i) 



3tan
5cos4cos2coscos

5sin4sin2sinsin





 (ii) 
   
    




tan
coscos2cos

sinsin2sin



  

7. (i) ooo 27cos218cos18sin    (ii) ooo 10cos255cos55sin   

 (iii) 
2

3
75cos75sin oo   

8. ooo 50tan220tan70tan   

9. hw`   coscos3sinsin   nq Z‡e †`Lvb †h,  
4

3

2

1
cos2   

10. hw` 
2

1
sin A  Ges 

3

1
sin B  nq, Z‡e cÖgvY Kiæb †h,     625

2

1
cot

2

1
tan  BABA  

11. hw` ymx sinsin   nq Z‡e †`Lvb †h,    yx
m

m
yx 





2

1
tan

1

1

2

1
tan   

12.  hw` 
5

3
sinsin  yx  Ges 

5

1
coscos  xy  nq Z‡e †`Lvb †h,   3

2

1
cos  yx   

13.  hw`  sincossincos yxkyx   nq, Z‡e cÖgvY Kiæb †h,  

 
      







2

1
cos

2

1
sin

2

1
cos

kyx
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14. †`Lvb †h, 0
13

5
cos

13

3
cos

13

9
cos

13
cos2 

   

15. hw` BBAA seccosecseccosec   nq Z‡e †`Lvb †h,  BABA 
2

1
cottantan   

16. hw` a  sinsin  Ges b  coscos  nq Z‡e †`Lvb †h,  
22

224

2
tan

ba

ba





  

17.  cÖgvY Kiæb †h, 
2

cot2
coscos

sinsin

sinsin

coscos BA

BA

BA

BA

BA n
nn 





















 A_ev 0, hLb n h_vμ‡g †Rvo 

A_ev we‡Rvo msL¨v| 

18.  hw`  CBA  Ges 
2

sin
2

sin
C

n
C

A 





   nq Z‡e †`Lvb †h, 

1

1

2
tan

2
tan





n

nBA
 

  
 
 ¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 ¸wYZK †KvY-Gi msÁv ej‡Z cvi‡eb, 
 ¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 
 GZ`msμvšÍ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  ¸wYZK †KvY 
 

  g~jcvV-  
 

¸wYZK †KvY (Multiple Angle) 
†Kvb †KvY‡K GKwU c~Y© 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 

Ges cos (A+B)  cos A cos B – sin A sin B 
cÖ_g m~‡Î B  A ewm‡q cvIqv hvq, sin (A+A)  sin A cos A + cos A sin A  
 ev, sin 2A  2 sin A cos A - - - - - - - (i)  
Avevi wØZxq m~‡Î B  A ewm‡q cvIqv hvq, cos (A+A)   cos A.cos A –  sin A. sin A  
 ev, cos 2A  cos2A –  sin 2A - - - - - - (ii)  
 ev, cos 2A  1– sin2 A – sin2 A  1– 2sin2 A - - - - - - (iii)  
Avevi, cos 2A  cos2A – (1– cos2A)  cos2A –1 + cos2A  2cos2 A –1 - - - - - (iv)  
GLb (iii) I (iv) Gi c¶ cwieZ©b Ki‡j cvIqv hvq- 
  1– cos 2A  2sin2 A - - - - - - - (v)  
 Ges 1 + cos 2A  2cos2 A - - - - - - -(vi)  

cvV 8.4 
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 (v) †K (vi) Øviv fvM Ki‡j cvIqv hvq- 

  A
A

A

A

A 2
2

2

tan
cos2

sin2

2cos1

2cos1





 - - - - - (vii) 

jÿbxq †h,  222 sincoscossin2sincos2sin1 AAAAAAA   
 222 sincoscossin2sincos2sin1 AAAAAAA   

Avevi Avcbviv Rv‡bb,  
BA

BA
BA

tantan1

tantan
tan




  

GLb B  A ewm‡q cvIqv hvq,  
AA

AA
AA

tantan1

tantan
tan




  

 ev, 
A

A
A

2tan1

tan2
2tan


  - - - - - - (viii) 

Avevi,  
BA

BA
BA

cotcot

1cotcot
cot




 m~‡Î B  A ewm‡q cvIqv hvq,  
A

A
A

cot2

1cot
2cot

2 
 - - - - - - - (ix)  

 

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

A

A

A

A

A
AA

A

A
AAA

222
2

tan1

tan2

sec

tan2

sec

1
.tan2cos.

cos

sin2
cossin22sin


  

 
A

A

A

A
A

AA

A
AAAA 2

2

2

2
2

22

2
222

tan1

tan1

sec

tan1
tan1

sec

1

cos

sin
1cossincos2cos















   

 

3A †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
sin 3A  sin (2A+A)  

 sin 2 A cos A + cos 2A sin A  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  

 cos3A   4 cos3 A – 3 cos A . 

 AAA  2tan3tan

A

AA
A

AAA

A
A

A

A
A

A

AA

AA

2

22

2

3

2

2

tan1

tan2tan1
tan1

tantantan2

tan.
tan1

tan2
1

tan
tan1

tan2

tan2tan1

tan2tan


















  

A

AA
A

2

3

tan31

tantan3
3tan




  
 

D`vniY 1: cÖgvY Kiæb 
x

x
xx

4

2

tan1

tan4
2tan2sin


  

mgvavb: 
x

x

x

x

x

x
xx

4

2

22 tan1

tan4

tan1

tan2
.

tan1

tan2
2tan2sin





     
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D`vniY 2: cÖgvY Kiæb 4
10cos

3

10sin

1
oo   

mgvavb: 
oo 10cos

3

10sin

1
  

oo

oo

10cos10sin

10sin310cos 
  oo

oo

10cos10sin2

10sin
2

3
10cos

2

1
4 










  

 













2

3
60sin,

2

1
60cos

20sin

10sin60sin10cos60cos4 oo
o

oooo

  

 
o

oo

20sin

1060cos4 
  

o

o

20sin

70cos4


 
o

oo

20sin

2090cos4 
  4

20sin

20cos4
o

o

  
 
 

D`vniY 3: cÖgvY Kiæb 



tan
2sin2cos1

2sin2cos1



  

mgvavb: 



2sin2cos1

2sin2cos1




 



cossin2cos2

cossin2sin2
2

2





 
  




tan
cossincos2

cossinsin2





    
 

 

D`vniY 4: cÖgvY Kiæb 1cos2
sin2sin

3sin



A

AA

A  

mgvavb: 
AA

A

sin2sin

3sin


  

AAA

AA

sincossin2

sin4sin3 3




  
 
 1cos2sin

sin43sin 2





AA

AA
 

 
1cos2

cos143 2





A

A
  

1cos2

cos443 2





A

A
 

1cos2

1cos4 2





A

A
 

  
1cos2

1cos21cos2





A

AA
 1cos2  A   

 

D`vniY 5: cÖgvY Kiæb  cos5cos20cos165cos 35   
mgvavb:    sin4sincos4cos4cos5cos    

   sin2cos2sin2cos12cos2 2   

      sin1cos2cossin2.2cos11cos22 222    
      2224 sin1cos2cos4cos11cos4cos42   

     2324 cos1cos4cos8cos12cos8cos8   
    35324 cos4cos8cos4cos8cos1cos8cos8    

 35335 cos4cos8cos4cos8coscos8cos8   
 cos5cos20cos16 35   

 

D`vniY 6: cÖgvY Kiæb AAAAA 2cos3sinsin3coscos 333     

mgvavb: AAAA 3sinsin3coscos 33       AAAAAA 3sin3sinsin3
4

1
3coscos33cos

4

1
  

   AAAAAA sin3sincos3cos
4

3
3sin3cos

4

1 22    

 AAA  3cos
4

3
6cos

4

1
 AA 2cos

4

3
6cos

4

1
   AA 2cos36cos

4

1
  A2cos3   

[ ª̀óe¨ t †h‡nZz AAA cos3cos43cos 3     AAA cos33cos
4

1
cos3      

  Ges  AAA 3sin4sin33sin      AAA 3sinsin3
4

1
sin3  
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 Ges  AA
AA

A 2cos36cos
4

1

4

2cos32.3cos
2cos3 


 ]

 

D`vniY 7: cÖgvY Kiæb 



,cot
2sin1cos

2sin1sin



  abvZ¥K I m~²‡KvY Ges eM©g~‡ji wPý abvZ¥K| 

mgvavb: 



2sin1cos

2sin1sin







cossin2cossincos

cossin2cossinsin
22

22




  

 
 2

2

cossincos

cossinsin













cossincos

cossinsin




 



cot
sin

cos





  

 

D`vniY 8: hw` 
2

1
tan   nq †`Lvb †h, 32cos52tan62sin10     

mgvavb:  2cos52tan62sin10   









2

2

22 tan1

tan1
.5

tan1

tan2
.6

tan1

tan2
.10










   

4

1
1

4

1
1

.5

4

1
1

2

1
.2

.6

4

1
1

2

1
.2

.10









  

4

3
.5

3

4
.6

5

4
.10   3388     

 

D`vniY 9: cÖgvY Kiæb 






2tan
8cos1

4cos1
.

4cos

8sin



  

mgvavb: 






8cos1

4cos1
.

4cos

8sin


   







4sin2

2sin2
.

4cos

4cos4sin2
2

2

   




4sin

2sin2 2

  



2cos2sin2

2sin2 2

  



2tan
2cos

2sin
  

 

D`vniY 10: cÖgvY Kiæb  








tan
cossincossin

sinsin 22

   

mgvavb: 



cossincossin

sinsin 22




 



cossin2cossin2

sin2sin2 22





   




2sin2sin

2cos12cos1




   




2sin2sin

2cos2cos





   

   



22
2

1
sin22

2

1
cos2

22
2

1
sin22

2

1
sin2




  

 
   








 tan
cos

sin
   

 

D`vniY 11: cÖgvY Kiæb      xxxxx 3coscos6
4

1
60cos60coscos o3o33    

mgvavb:    xxx  o3o33 60cos60coscos      xxx  o3o33 60cos60coscos
4

1
  

        xxxxxx  oooo 603cos60cos3603cos60cos33coscos3
4

1
 

         xxxxxx 3180cos3180cos60cos60cos33coscos3
4

1 oooo   
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















 







 
 xx

xxxx
xx 3cos3cos

2

6060
cos

2

6060
cos2.33coscos3

4

1 oooo

 

 xxxxx 3cos3cos60coscos63coscos3
4

1 o   





  xxxxx 3cos3cos

2

1
.cos63coscos3

4

1   xx 3coscos6
4

1
  

 

D`vniY 12: hw`  22 tan21tan   nq, Z‡e †`Lvb †h,  2cos212cos   

mgvavb:  22 tan21tan      1tan
2

1
tan 22    

GLb 



2

2

tan1

tan1
2cos





 
 1tan

2

1
1

1tan
2

1
1

2

2









 

1tan2

1tan2
2

2






   

   



2

22

tan1

tan12tan1




  



2

2

tan1

tan1
21




  2cos21  
 

D`vniY 13: hw` cosA + cosB + cosC = 0 nq Z‡e cÖgvY Kiæb †h, cos 3A + cos 3B + cos 3C = 12 cos 
A cos B cos C  

mgvavb: cos 3A + cos 3B + cos 3C   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 – cosC cos A)}  

+  12 cos A cos B cos C 
  12 cos A cos B cos C 
 

D`vniY 14: hw`  I   abvZ¥K I m~²‡KvY Ges 



2cos3

12cos3
2cos




  nq Z‡e †`Lvb †h,   

 tan2tan   

mgvavb:  2tantan   



2cos1

2cos1












2cos3

12cos3
1

2cos3

12cos3
1










  

12cos32cos3

12cos32cos3






  




2cos22

2cos44




  



2cos1

2cos1
.

2

4




   tan2tan2 2   
 

D`vniY 15: hw`  tan2tan   nq Z‡e †`Lvb †h,  



2cos31

2sin3
tan


  

mgvavb:  tan2tan     tan
2

1
tan    

GLb  



tantan1

tantan
tan













2tan
2

1
1

tan
2

3

tan
2

1
.tan1

tan
2

1
tan











2tan2

tan3


  
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





2

2

cos

sin
2

cos

sin
3







22 sincos2

cossin3


  




22 sin2cos4

cossin2.3


  




22 sin2sin44

2sin3


  



2sin64

2sin3


  


2sin2131

2sin3






2cos31

2sin3


  

 

  mvims‡ÿc- 
 †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| 
 2A †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

sin2A  2sin A cos A,   cos2A  1–2sin2A  2cos2A – 1,   1– cos 2A  2sin2 A 

1 + cos 2A  2cos2 A,     A
A

A 2tan
2cos1

2cos1





,   
A

A
A 2tan1

tan2
2tan


 ,  

A

A
A

cot2

1cot
2cot

2 
 ,    

A

A
A 2tan1

tan2
2sin


 ,       

A

A
A

2

2

tan1

tan1
2cos




  

 3A †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

sin3A  3sinA – 4sin3A,  cos3A  4cos3A– 3cosA,    
A

AA
A

2

3

tan31

tantan3
3tan




  

 

 
 cv‡VvËi g~j¨vqb 8.4- 

 

cÖgvY Kiæb (1-23) 

1. (i) 



cot
2sin

2cos1



 (ii) 




tan
2sin

2cos1



   (iii) 




tan
2cos1

2sin



 

2. (i) tan A + cot A  2cosec A.  (ii) cot A – tan A  2cot 2A. 

3. (i) 

 2sec
2sec1

2sec2



 (ii) 




2sin
2

1
1

sincos

sincos 32





 (iii) 



2sin

1
4

tan

1
4

tan

2

2









 







 

 

4. cos n A cos (n + 2)A – cos2(n + 1) A + sin2 A  0 

5. 
sin

2

1

28
sin

28
sin 22 






 






   

6. tan (1 + sec 2)  tan 2 7. 
sin A + cos A
cos A – sin A   +  

sin A – cos A
cos A + sin A   2 tan 2A. 

8. 



2sin
2

1
1

sincos

sincos 32





 9. sin5   10 sin5  – 20 sin3  + 5 sin 

10. 
3 sin x – sin 3x
3 cos x + cos 3x   tan3 x 

11. (i) cos6  – sin6  cos 2 (1 –  
1
4  sin22)  (ii)   2cos31

4

1
sincos 266   

12. tan 2A  (sec2 A + 1) sec2A – 1  
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13. (i) sin 8  8 sin cos cos 2cos 4. 
 (ii) sin3 2  25 sin cos cos 2cos 22 cos 23 cos 24 . 
14. tan 3 – tan 2 – tan   tan 3tan 2tan  
15. cos (120° – A) + cos A + cos (120° + A)  0. 

16. 
cos (45° + A)
cos (45° – A)   sec2A – tan2A. 

17. tan (45° + A) + tan (45° – A)  2 sec 2A. 
18. tan A tan (60° + A) tan (120° + A)  – tan 3A 

19. cos2 (A – 120°) + cos2 A + cos2 (A + 120°)  
3
2  

20. sin3 x + sin3(120° + x) + sin3(240° + x)  –  
3
4  sin3 x. 

21. 
x

x
4cos222

2
sec


  

22. (i) sin2( + ) –  sin2( – )  sin 2sin 2 
 (ii) cos 2( – ) – sin2( + )  cos 2cos 2 
23. tan  + 2 tan 2 + 4 tan 4 + 8 tan 8  cot . 

24.  hw`  tan3tan2   nq Z‡e †`Lvb †h  



2cos5

2sin
tan


  

25.  hw` 





 

x
x

1

2

1
cos  nq Z‡e †`Lvb †h,  

 (i)   





  2

2 1

2

1
2cos

x
x    (ii) 






  3

3 1

2

1
3cos

x
x   (iii)  






  4

4 1

2

1
4cos

x
x  

26.  hw`  
  





tan

tan

tan

tan



 nq, Z‡e †`Lvb †h, nq   0sin    A_ev, 

02sin2sin2sin     

27.  hw` 
a

b
tan  nq Z‡e †`Lvb †h,  

 (i) 


2cos

cos2









ba

ba

ba

ba
    (ii) 




2cos

sin2 2

22

22

22

22









ba

ba

ba

ba  

28.  hw` 
b

a
tan  nq Z‡e †`Lvb †h,  

 222

224
4sin

ab

abab




   

 
 
 Dc-¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 Dc-¸wYZK †KvY-Gi msÁv ej‡Z cvi‡eb, 
 Dc-¸wYZK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 
 GZ`msμvšÍ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

cvV 8.5 
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gyL¨ kã  Dc-¸wYZK †KvY 
 

  g~jcvV-  
 

Dc-¸wYZK †KvY 

2

A
, 

3

A
, 

4

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

2

A
, 

3

A
 cÖf…wZ Dc-¸wYZK †Kv‡Yi 

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

  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K 
2

  Ges 
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 

A

A
A

2tan1

tan2
2tan


 ;  

A

A
A

2tan1

tan2
2sin


 ;  

A

A
A

2

2

tan1

tan1
2cos




  

Dc‡ii m~Î¸‡jv‡Z A Gi cwie‡Z© 
2

 emv‡j cvIqv hvq- 

2
cos

2
sin2sin

   

2
sin211

2
cos2

2
sin

2
coscos 2222     

2
cos2cos1 2   ;  

2
sin2cos1 2    

2
tan1

2
tan2

tan
2 






 ;  

2
tan1

2
tan2

sin
2 






 ;  

2
tan1

2
tan1

cos
2

2









  

Avevi, sin 3A = 3 sin A – 4 sin3A;    cos 3A = 4 cos3 A – 3 cos A  Ges  
A

AA
A

2

3

tan31

tantan3
3tan




   

Dc‡ii m~Î wZbwU‡Z A Gi cwie‡Z© 
3

 emv‡j cvIqv hvq, 

3
sin4

3
sin3sin 3   ;   

3
cos3

3
cos4cos 3    Ges  

3
tan31

3
tan

3
tan3

tan
2

3









  

 

sin
2


,  cos

2


 Ges tan 

2

 AbycvZmg~n‡K cos  Abycv‡Z cÖKvk 

Avgiv Rvwb, 2 sin2 
2


 1 – cos - - - - - - - - - - - - - - - (i) 

Ges 2 cos2 
2


 1 + cos - - - - - - - - - - - - - - - (ii) 

(i) I (ii) bs †_‡K cvIqv hvq, 
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 
cos1

2

1

2
sin  ,    

cos1
2

1

2
cos  ,   




cos1

cos1

2
tan




  

 
wP‡ýi Ø¨_©Zvi e¨vL¨v: wÎ‡KvYwgwZK Abycv‡Zi †Kvb wbw ©̀ó gv‡bi Rb¨ †Kv‡Yi GKvwaK gvb cvIqv hvq| d‡j, 

2

 Gi GKvwaK gvb n‡Z cv‡i Ges 
2


 †KvYwU PviwU PZzf©v‡Mi †h‡Kv‡bvwU‡Z Aew ’̄Z n‡Z cv‡i| 

2
sin


 Ges 

2
cos


 Gi wPý abvZ¥K bv FYvZ¥K n‡e Zv PZzf©vM¸‡jv‡Z 

2


 Gi Ae ’̄v‡bi Dci wbf©i K‡i|   AZGe,  

†Kv‡Yi gvb †`qv _vK‡j, 
2


 †Kvb& PZzf©v‡M Ae ’̄vb Ki‡e Zv wbY©q Kiv hv‡e Ges ZLb sin

2


 Ges cos

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:  sin22 
1°
2   I cos 22

1°
2   Gi gvb wbY©q Kiæb| 

mgvavb: GLv‡b 
2


 22 

1°
2   abZ¥K I m~²‡KvY Rb¨ mvBb (sine) Ges †KvmvBb (cosine) DfqB abvZ¥K| 

AZGe, sin 22
1°
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 22
1°
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
2


,  cos

2


 AbycvZmg~n‡K sin  Abycv‡Z cÖKvk 

Avgiv Rvwb, 
2

cos
2

sin2sin
   Ges 1

2
sin

2
cos 22 

   

Zvn‡j, 
2

22

2
sin

2
cos

2
cos

2
sin2

2
sin

2
cossin1 






 

   

Ges 
2

22

2
sin

2
cos

2
cos

2
sin2

2
sin

2
cossin1 






 

   

AZGe, 
sin1

2
sin

2
cos   - - - - - - - - - - - (iii) 

 
sin1

2
sin

2
cos   - - - - - - - - - - - (iv) 

(iii) I (iv)  †hvM K‡i cvIqv hvq, 
sin1

2

1
sin1

2

1

2
cos   

Ges (iii) n‡Z (iv) we‡qvM K‡i cvIqv hvq, 
sin1

2

1
sin1

2

1

2
sin    
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wP‡ýi Ø¨_©Zvi e¨vL¨v: sin-Gi †Kvb wbw ©̀ó gv‡bi Rb¨  †Kv‡Yi GKvwaK gvb n‡Z cv‡i| AZGe, 
2


 

PZzf©vM¸‡jvi †h‡Kv‡bvwU‡Z Aew ’̄Z n‡Z cv‡i| Gi gvb Rvbv _vK‡j sin
2


 I cos

2


 Gi gvb wbY©q K‡i 

2
sin

2
cos


  Ges 

2
sin

2
cos


  Gi mwVK wPý wbY©q Kiv hv‡e| 

A_ev, 





 

24
sin2

2
sin

2
cos

 Ges 





 

24
sin2

2
sin

2
cos


  

-Gi gvb Rvbv _vK‡j, Dc‡ii A‡f` ỳwU‡Z  -Gi gvb ’̄vcb K‡i cos
2


 Ges sin

2


 AbycvZ `wyUi mwVK 

wPýmn gvb wbY©q Kiv mnR nq| 
 

D`vniY 2: sin15° I cos15° Gi gvb wbY©q Kiæb| 

mgvavb: cos15° + sin15°  + 1+sin30°  = 1 + 
1
2  = 

3
2 ----------------- (v) 

 cos15° – sin15°  + 1 – sin30°  = 1 –  
1
2  = 

1
2
  ----------------(vi) 

 (v) Ges (vi) †hvM K‡i cvB cos15°  
1
2 






3

2
 + 

1
2

  = 
3+1

2 2
   

Ges (v) n‡Z (vi) we‡qvM K‡i cvB, sin15°  
1
2 






3

2 – 
1
2

  = 
3–1

2 2
   

 

D`vniY 3: sin75° Ges cos75° Gi gvb wbY©q Kiæb| 

mgvavb: cos75° + sin75°  + 1+sin150°   1+
1
2  = 

3
2  

 [ ...  cos75° + sin75°  2  sin 



π

4 + 75°    abvZ¥K]  

 cos75° – sin75°  – 1–sin150°   – 1– 
1
2   – 

1
2
  

 [ ...  cos75° – sin75° = 2  sin 



π

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
  Ges sin75° = 

1
2 






3

2 + 
1
2

  = 
3+1

2 2
  

 

tan 
2


 Abycv‡Zi gvb tan Abycv‡Z cÖKvk 

Avgiv Rvwb, 

2
tan1

2
tan2

tan
2 






      A_©vr, 0tan
2

tan2
2

tantan 2    







tan

tan11

tan2

tan442

2
tan

22 



  
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tan
2

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


 

Gi gvb wbY©q Kiv hv‡e| 
 

18° I 36° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb,  18°, Zvn‡j, 5 90°   2  (5– 3)  90° –3  
myZivs, sin 2  sin(90° – 3)   sin2  cos3   2 sin cos   4 cos3 – 3 cos   
†h‡nZz cos A_©vr cos18°-Gi gvb k~b¨ bq, AZGe, Dfq c¶‡K cos Øviv fvM K‡i, 
2 sin   4 cos2 – 3  2 sin   4(1 – sin2 ) – 3  4 sin2  + 2 sin –1  0  

 sin   
–2± 4+16

8    
± 5–1

4    

†h‡nZz  A_©vr, 18° abvZ¥K m~²‡KvY AZGe, sin 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   

ª̀óe¨: †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 mgvbÓ 
G m~ÎwU cÖ‡qvM Kiv hvq| 
 

D`vniY 4: cÖgvY Kiæb 
eccos2

2
cot

2
tan   

mgvavb: 
2

cot
2

tan


   

2
sin

2
cos

2
cos

2
sin











2
sin

2
cos

2
cos

2
sin 22






  
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2
sin

2
cos

1


2
sin

2
cos2

2
 


eccos2

sin

2
  

 

D`vniY 5: cÖgvY Kiæb  AAA 2cos3
4

1

2

1
sin

2

1
cos 44   

mgvavb:  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   

3
4  + 

1
4  cos 2A   

1
4 (3 + cos 2A)  

 

D`vniY 6:  cÖgvY Kiæb 
2

cot
cossin1

cossin1 





   

mgvavb: 



cossin1

cossin1







sincos1

sincos1




  

2
cos

2
sin2

2
sin2

2
cos

2
sin2

2
cos2

2

2
















 







 



2
sin

2
cos

2
sin2

2
sin

2
cos

2
cos2





2
cot


  

 

D`vniY 7: cÖgvY Kiæb    
2

sin4sinsincoscos 222  
   

mgvavb:    22 sinsincoscos    

    sinsin2sinsincoscos2coscos 2222   

      sinsincoscos2sincossincos 2222   

   cos211      cos12  
2

sin2.2 2  


2
sin4 2  

   
 

D`vniY 8: cÖgvY Kiæb tan6° tan42°tan66°tan78° = 1  

mgvavb:   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°)  

   






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 9: cÖgvY Kiæb sinx  25cos 
x
2  cos 

x
22  cos 

x
23  cos

x
24  cos 

x
25  sin 

x
25   

mgvavb:  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  
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   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 10: cÖgvY Kiæb 2sin 
π
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    

AZGe,  4sin211°15´  2– 2+ 2  

2sin11°15´  2sin 
π
16   2– 2+ 2   

 

D`vniY 11: hw` x  sin 
π
18   nq Z‡e †`Lvb †h, 8x4+4x3–6x2–2x+ 

1
2   0  

mgvavb:  sin3. 
π
18   3sin 

π
18  – 4sin3 

π
18    sin 

π
6   3sin 

π
18  – 4sin3 

π
18   

  1
2   3x – 4x3     4x3 – 3x + 

1
2   0  

GLb 8x4+4x3–6x2–2x+ 
1
2   2x(4x3 –3x+ 

1
2  ) + (4x3–3x+ 

1
2  )   2x 0 + 0  0  

 

D`vniY 12: hw` a  sinsin  Ges b  coscos nq, Z‡e †`Lvb †h,  

 
22

24

2

1
tan

ba

ba







  

mgvavb: a  sinsin     22sinsin a   

Avevi, b  coscos    22coscos b   
AZGe,     2222 coscossinsin ba    

      222222 coscossinsin2cossincossin ba    

  22cos211 ba         22cos12 ba     222

2
cos2.2 ba 





 

42
cos

22
2 ba 







 
22

2 4

2
sec

ba 






   

22
2 4

2
tan1

ba 





  

1
4

2
tan 22

2 






ba


  

22

22
2 4

2
tan

ba

ba










   
22

224

2

1
tan

ba

ba




   
 
 

D`vniY 13: hw` cba   sinsin  Ges cba   coscos  nq Z‡e †`Lvb †h,  
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   
ab

bac

4

2

2

1
cos

22 
  

mgvavb: )1........(sinsin2sinsinsinsin 22222 cabbacba     
Avevi, )2........(coscos2coscoscoscos 22222 cabbacba     
(1)  I (2) †hvM K‡i 

      2222222 2sinsincoscos2cossincossin cabba    

  222 2cos2 cabba       2222cos2 bacab    

 
ab

bac

2

2
cos

222 
   

GLb     






 








 


ab

bacab

ab

bac

2

22

2

1

2

2
1

2

1
cos1

2

1

2

1
cos

222222
2   

   
ab

bac

ab

babac

4

2

4

22 22222 



  

   
ab

bac

4

2

2

1
cos

22 
   

 

D`vniY 14: hw` 
ba

ba




sin   nq Z‡e cÖgvY Kiæb †h, 
a

b







 

24
tan

   

mgvavb: 
ba

ba




sin  
baba

baba












sin1

sin1
    [†hvRb- we‡qvRb K‡i] 

a

b

2

2

2
cos

2
sin2

2
sin

2
cos

2
cos

2
sin2

2
sin

2
cos

22

22





 



   
a

b








 







 

 2

2

2
sin

2
cos

2
sin

2
cos





   
a

b








 







 

 2
2

2
2

2
tan1

2
cos

2
tan1

2
cos





    

a

b























2

2
tan

4
tan1

2
tan

4
tan





  
a

b







 

24
tan2 

   
a

b







 

24
tan

  

 

  mvims‡ÿc- 

 
2

A
, 

3

A
, 

4

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

   †Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K 
2

  Ges 
3

  †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖKvk 

2
cos

2
sin2sin

  ,  
2

sin211
2

cos2
2

sin
2

coscos 2222     

2
cos2cos1 2   ,  

2
sin2cos1 2   ,  

2
tan1

2
tan2

tan
2 






 ,  

2
tan1

2
tan2

sin
2 






  
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2
tan1

2
tan1

cos
2

2









 ,  

3
sin4

3
sin3sin 3   ,   

3
cos3

3
cos4cos 3     

3
tan31

3
tan

3
tan3

tan
2

3









  

 sin
2


,  cos

2


 Ges tan 

2

 AbycvZmg~n‡K cos  Abycv‡Z cÖKvk 

 
cos1

2

1

2
sin  ,    

cos1
2

1

2
cos  ,   




cos1

cos1

2
tan




  

 sin
2


,  cos

2


 AbycvZmg~n‡K sin  Abycv‡Z cÖKvk 


sin1

2

1
sin1

2

1

2
cos  ,   

sin1
2

1
sin1

2

1

2
sin    

 tan 
2


 Abycv‡Zi gvb tan Abycv‡Z cÖKvk 




tan

tan11

2
tan

2
  

 wP‡ýi Ø¨_©Zvi e¨vL¨v: 
2


 †KvYwU †Kvb& PZzf©v‡M Aew ’̄Z, Rvbv _vK‡j sin

2


 Ges cos

2


 Gi mwVK wPý 

wbY©q Kiv m¤¢e nq| 
 

 
 cv‡VvËi g~j¨vqb 8.5- 

 

cÖgvY Kiæb (1-11) 

1. (i) 
sin1

2
cos

2
sin

2







    (ii) 

sin1
2

cos
2

sin
2







   

 (iii) 
2

tan
cos1

sin 






   (iv)  

2
tan

sin

cos1 





 

2. 
2

tan
12coscos2

12coscos2 2 







 

3. (i) 
A

A

A

A

sin1

cos

2

1
tan1

2

1
tan1







  (ii) 

A

A

A

A

cos

sin1

2

1
tan1

2

1
tan1 





 

4. 





 




24
tan

sin1

sin1 2 



   5. 
2

cot
sin1

2
cos

sin1
2

sin 









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6. 
2

tan
2

tan
sinsin

coscoscoscos1 






  7. 

2
tan

cos1

cos
.

2cos1

2sin 









 

8. (i)       
2

1
cos4sinsincoscos 222  

 (ii)       
2

1
sin4sinsincoscos 222  

 (iii)       
2

1
cos4sinsincoscos 222  

9. (i) 
2

3
60

2
cos60

2
cos

2
cos o2o22 






 






 


 

 (ii) 
2

3

32
sin

32
sin

2
sin 222 






 






 


 

10. (i) 2cos 
π
16  5111cos2 o  = 2+ 2+ 2   (ii) cos 7 

1
2 ° = 

1
2 2+ 2+ 3  

 (iii) sin 67
1
2 ° = 

1
2 2+ 2    (iv) 22

2

1

2

1
292sin

o

  

11. (i) tan7 
1
2 ° = 6  – 3  + 2  –2   (ii) tan 82

1
2 ° = 6  + 3  + 2  + 2   

 (iii) 6232
2

1
142cot

o

  

12. hw` 
2

tan
1

1

2
tan


e

e




  nq Z‡e †`Lvb †h, 



cos1

cos
cos

e

e




  

13. (i)hw` sin+ sin  a Ges cos+ cos b nq Z‡e cÖgvY Ki“b †h,  
22

22

cos
ab

ab




   

 (ii) hw` sin– sin  a Ges cos+ cos b nq Z‡e, †`Lvb †h  
22

22

cos
ab

ab




   

14. hw` asin+ bsin c Ges acos+ bcos  c nq, Z‡e †`Lvb †h,  

    
ab

cba 22 2

2

1

2

1
sin


  

15.  hw` tan 
1
2    tan3 

1
2   Ges tan 2tan nq Z‡e †`Lvb †h,  2.  

16.  x  tan 
π
12  n‡j †`Lvb †h, x3 –3x2–3x+1  0  

17.  †`Lvb †h, 
nn

n xxxxx
x

2
sin.

2
cos.............

2
cos.

2
cos.

2
cos2sin

32
  
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 wÎ‡KvYwgwZK A‡f`vejx 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎ‡KvYwgwZK A‡f`vejx m¤úwK©Z mgm¨vi mgvavb wbY©q Ki‡Z cvi‡eb| 

 
gyL¨ kã  wÎ‡KvYwgwZ, A‡f`vejx, m¤úyiK ev cwic~iK †Kv‡Yi ag© 
 

  g~jcvV-  
 

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 mvnv‡h¨ wÎ‡KvYwgwZK A‡f`vejx cÖwZôv Kiv hvq| hLb 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  π nq Z‡e B + C  π –  A. 
 sin(B + C)  sin (π – A)  sinA 

cos(B + C)  cos(π – A)   –  cosA 
tan (B + C)  tan(π – 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  π n‡j  
222

1 A
CB 


 

2
cos

22
sin

2
sin

AACB







 






 




 

2
sin

22
cos

2
cos

AACB







 






    

2
cot

22
tan

2
tan

AACB







 






    

GB cv‡V †h mg Í̄ 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: cÖ_g NvZ wewkó sine ev cosine AbycvZ m¤̂wjZ A‡f`vejx wb¤œiƒ‡c cÖwZôv Kiv hvq 
 

D`vniY 1: A + B + C  π n‡j cÖgvY Kiæb cos2A + cos2B + cos2C   – 4cosAcosBcosC – 1  
mgvavb: (cos2A + cos2B)  +  cos2C  2cos(A + B) cos(A – B) + 2cos2C – 1 

 2cos(π – C) cos(A – B)  +  2cos2C – 1 [ ... A + B + C  π,   A + B  π – C ] 
  – 2cosC cos(A – B) + 2cos2C – 1   – 2cosC [ cos(A – B) – cosC ] – 1 

  – 2cosC [ cos(A – B) – cos{π – (A + B)}] – 1   [... A + B + C  π,   C  π – (A + B) ] 
  – 2cosC [ cos (A – B) + cos(A + B) ] – 1 

cvV 8.6 
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  – 2cosC 













 







 

2
cos

2
cos2

BABABABA
– 1 

  – 2cosC 2cosA cosB  – 1   – 4 cosA cosB cosC  – 1 
 

D`vniY 2: A + B + C  π n‡j cÖgvY Kiæb sin2A – sin2B + sin2C  4cosA sinB cosC 
mgvavb: sin2A – sin2B + sin2C 

 (sin2A – sin2B) + sin2C  2cos(A + B) sin(A – B) + 2sinC cosC 

 2cos(π – C) sin(A – B) + 2sinC cosC [ ... A + B + C  π,   A + B  π – C ] 
  – 2cosC sin (A – B) + 2sinC cosC  2cosC [ sinC – sin(A – B) ]  

 2cosC [ sin {π – (A + B) – sin(A – B)]      [... A + B + C  π,   C  π – (A + B) ] 
 2cos [ sin (A + B)  –  sin (A – B) ] 

 2cosC 













 







 

2
sin

2
cos2

BABABABA
  

 2cosC.2cosAsinB  4cosAsinBcosC 
 

D`vniY 3:  CBA n‡j cÖgvY Kiæb 
2

sin
2

sin
2

cos41coscoscos
CBA

CBA    

mgvavb: 
22222222

BCACBA
CBA 

  

GLb 1coscoscos  CBA  

   BCA cos1coscos   
2

sin2
2

cos
2

cos2 2 BCACA







 







 

   

2
sin2

2
cos

22
cos2 2 BCAB







 







 


 
2

sin2
2

cos
2

sin2 2 BCAB







 

  
















 


2

sin
2

cos
2

sin2
BCAB

 





 
























 







 


22222

sin
2

cos
2

sin2
CABCACAB     















 







 


2

cos
2

cos
2

sin2
CACAB

 

































 















 


2
2222cos

2
2222cos2

2
sin2

CACACACA
B

 

2
cos

2
cos2.

2
sin2

CAB


2
cos

2
sin

2
cos4

CBA
  

 

  
wkÿv_x©i 

KvR 
A + B + C  π n‡j cÖgvY Kiæb 

 1. sinA + sinB + sinC  4cos
2

A
cos

2

B
cos

2

C
 

 2. sinA+ sinB – sinC  4cos
2

A
sin

2

B
cos

2

C
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 3. sin2A + sin2B + sin2C  4sinA sinB sinC 

 4. cosA + cosB + cosC  1 + 4sin
2

A
sin

2

B
sin

2

C
 

 5. cos4A + cos4B + cos4C  4 cos2A cos2B cos2C – 1 
 

wØZxq fvM: tangent ev cotangent AbycvZ m¤̂wjZ A‡f`vejx wb¤œiƒ‡c cÖwZôv Kiv hvq 
 

D`vniY 4: A + B + C  π n‡j cÖgvY Kiæb tanA + tanB + tanC  tanA tanB tanC  
mgvavb: A + B + C  π B + C  π – A 
 tan(B + C)  tan(π – A)  – tanA  

 ev, 



CB

CB

tantan1

tantan
– tanA  

 ev, tanB + tanC  – tanA + tanA tanB tanC  
    tanA + tanB + tanC  tanA tanB tanC 
 

D`vniY 5:  A+B+C  π n‡j cÖgvY Kiæb cotB cotC + cotC cotA + cotA cotB  1  
mgvavb:  A + B + C  π  A + B  π –  C 
 cot(A + B)  cot(π – C) 

 ev, 
BA

BA

cotcot

1cotcot




  – cotC 

 ev, cotA cotB – 1   – cotA cotC – cotB cotC  
 ev, cotB cotC + cotC cotA + cotA cotB 1.  
 

  
wkÿv_x©i 

KvR 
A + B + C  π n‡j cÖvgY Kiæb  

 1. tan
2

B
tan

2

C
 +  tan

2

C
tan

2

A
+  tan

2

A
tan

2

B
 1 

 2. tan 3A + tan 3B + tan 3C  tan3A  tan3B  tan3C  

  3. cot
2

A
+  cot

2

B
+  cot

2

C
 cot

2

A
cot

2

B
cot

2

C  
 

Z…Zxq fvM: wØNvZ wewkó sine ev cosine AbycvZ m¤̂wjZ A‡f`vejx wb¤œiƒ‡c cÖwZôv Kiv hvq 
 

D`vniY 6: A + B + C  π n‡j cÖgvY Kiæb sin2A + sin2B + sin2C  2 + 2cosA cosB cosC 
mgvavb: sin2A + sin2B + sin2C 


2

1
[2sin2A + 2sin2B]+sin2C 

2

1
[1– cos2A + 1– cos2B] + 1– cos2C 


2

1
[2 – (cos2A + cos2B)]+1– cos2C  1–  BA 2cos2cos

2

1
 + 1– cos2C 

 2 – 
2

1
[2cos(A + B) cos(A – B)] – cos2C 

 2 – cos(π – C)cos(A – B) – cos2C  [ ... A + B + Cπ,  ... A + Bπ – C ] 
 2 + cosCcos(A – B)  – cos2C  2 + cosC [cos(A – B) – cosC ] 
 2 + cosC [ cos(A – B) – cos{π – (A + B)}]  2 + cosC [ cos(A – B) + cos(A + B)] 
 2 + cosC.2cosA cosB  2 + 2cosA cosB cosC 

 

D`vniY 7: A + B + C  π n‡j cÖgvY Kiæb cos2A + cos2B + cos2C  1 –  2cosA cosB cosC 
mgvavb: cos2A + cos2B + cos2C 
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  BA 22 cos2cos2
2

1
 + cos2C   BA 2cos12cos1

2

1
 + cos2C 

  BA 2cos2cos2
2

1
 + cos2C  1  +  BA 2cos2cos

2

1
 + cos2C 

 1 +
2

1
 [2cos(A + B) cos(A – B)] + cos2C  

 1 + cos(π – C) cos(A – B) + cos2C  [ ... A + B + C  π,   A + B  π – C ] 
 1 – cosC cos(A – B) + cos2C  1 – cosC [ cos(A – B) – cosC ] 

 1 – cosC [cos(A – B) – cos{π – (A + B)} ]     [ ... A + B + C  π,   C  π – (A + B) ] 
 1 – cosC [cos(A – B) + cos(A + B) ] 

 1 – cosC 













 







 

2
sin

2
cos2

BABABABA
  

 1– cosC.2cosA cosB  1 – 2cosA cosB cosC 
 

D`vniY 8: A + B + C  π n‡j cÖgvY Kiæb cos2A + cos2B – cos2C  1 – 2sinA sinB cosC  
mgvavb: cos2A + cos2B – cos2C 

  BA 22 cos2cos2
2

1
 –  cos2C  

2

1
 [1 + cos2A + 1 + cos2B ] – cos2C 

 
2

1
[ 2 + cos2A + cos2B] – cos2C  1 + 

2

1
[ cos2A + cos2B ] – cos2C 

 1 +
2

1
[2cos(A + B) cos(A – B) ] – cos2C 

 1 + cos(π – C) cos(A – B)  – cos2C  [ ... A + B + C  π,  A + B  π – C ] 
 1 – cosCcos(A – B)  – cos2C  1 – cosC [cos(A – B) + cosC ] 
 1 – cosC [cos(A – B)  +  cos{π – (A + B)}]  1 – cosC [cos(A – B)  – cos (A + B) ] 

 1 – cosC 













 







 

2
sin

2
sin2

BABABABA
 

 1 – cosC .2sinA sinB  1 – 2sinA sinB cosC 
   
 

  

wkÿv_x©i 
KvR 

A + B + C  π n‡j cÖgvY Kiæb 

 1. sin2
2

A
+  sin2

2

B
+ sin2

2

C
 1– 2sin

2

A
sin

2

B
sin

2

C
 

 2. cos2
2

A
+ cos2

2

B
+ cos2

2

C
 2 + 2sin

2

A
sin

2

B
sin

2

C
 

 3. cos22A + cos22B + cos22C 1 + 2cos2A cos2B cos2C.  
 

D`vniY 9: A + B + C  
2

  n‡j cÖgvY Kiæb, cos2A + cos2B  cos2C  2cosA cosB sinC  

mgvavb: cos2A + cos2B  cos2C 

  BA 22 cos2cos2
2

1
  cos2C   BA 2cos12cos1

2

1
  cos2C 

  BA 2cos2cos2
2

1
  cos2C  1 +  BA 2cos2cos

2

1
  cos2C 
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 
2

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

  





 C

2
cos


cos(A – B) + sin2C  [ ... A + B + C 

2


,   A + B 

2


 – C ] 

 sinC cos(A – B) + sin2C  sinC [ cos(A – B) + sinC ] 

 sinC     













  BABA

2
sincos


      [ ... A + B + C 

2


,   C 

2


 – (A + B) ] 

 sinC [cos(A – B) + cos(A + B) ] 
 sinC.2cosA cosB  2cosA cosB sinC 

 

  mvims‡ÿc- 
 hLb 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| 

 

 
 cv‡VvËi g~j¨vqb 8.6- 

 

A + B + C   n‡j, cÖgvY Kiæb (1 - 4) 
1. CBACBA 2tan2tan2tan2tan2tan2tan   

2.  (i) 1
2

sin
2

cos
2

cos4coscoscos 
CBA

CBA  

 (ii) CBACBA sincossin412cos2cos2cos   
3.  CBACBA sincossin2sinsinsin 222   

4.  (i) 2
sinsin

cos

sinsin

cos

sinsin

cos


BA

C

AC

B

CB

A
 

 (ii) 
2

tan
2

tan
sinsinsin

sinsinsin CB

ACB

ACB





  

 (iii) 
4

sin
4

sin
4

sin41
2

sin
2

sin
2

sin
BAACCBCBA 

  

             
4

sin
4

sin
4

sin41
CBA 




 

 (iv) 
4

cos
4

cos
4

cos4
2

cos
2

cos
2

cos
CBACBA 




 

 (v) sin (B + C – A) + sin(C + A – B)  +  sin(A + B – C)  4 sinA sinB sinC 

 (vi) 
2

sin
2

sin
2

sin8
sinsinsin

2sin2sin2sin CBA

CBA

CBA





 

 (vii) (cotB + cotC) (cotC + cotA) (cotA + cotB)  cosecA cosecB cosecC 

A + B + C  
2

  n‡j, cÖgvY Kiæb (5 - 7) 

5.  sin2A + sin2B + sin2C  1 – 2sinA sinB sinC 
6.  cotA + cotB + cotC  cotA cotB cotC 
7.  1tantantantantantan  BAACCB  
8.    2π n‡j cÖgvY Kiæb cos2 + cos2 + cos2   1 + 2coscoscos 
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9.  A + B + C  0 n‡j, cÖgvY Kiæb 

 (i) 1
2

sin
2

cos
2

cos4coscoscos 
CBA

CBA  

 (ii)   CBACBACBA coscoscos1sinsinsin22sin2sin2sin   

10. (i)  hw`  CBA  Ges 3cotcotcot  CBA  nq, Zvn‡j †`Lvb †h, CBA   
 (ii)  hw`  CBA Ges BAACCBCBA sinsinsinsinsinsinsinsinsin 222   nq, 

Zvn‡j †`Lvb †h, CBA   
11. hw` nCBA   nq, Zvn‡j cÖgvY Kiæb †h, CBACBA tantantantantantan   
 
 
 wÎfz‡Ri ¸Yvejx: wÎfz‡Ri mvBb m~Î 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri mvBb m~Î eY©bv Ki‡Z cvi‡eb, 
 mgm¨v mgvav‡b m~ÎwU cÖ‡qvM Ki‡Z Ki‡eb| 

 

gyL¨ kã  mvBb m~Î 
 

  g~jcvV-  
 

†h‡Kv‡bv wÎfz‡Ri wZbwU evû I wZbwU †KvY, †gvU QqwU Dcv`vb i‡q‡Q| ABC wÎfz‡Ri BAC, ABC I ACB 
†KvY¸‡jv‡K h_vμ‡g A, B I C Ges A, B I C †Kv‡Yi wecixZ BC, CA I AB evû¸‡jv‡K h_vμ‡g 
a, b I c Øviv wb‡ ©̀k Kiv nq| wÎfz‡Ri GB QqwU Dcv`vb Ab‡c¶ bq| wÎfz‡Ri †KvY I evû¸‡jv ci¯úi ci¯ú‡ii 
mv‡_ m¤úK©hy³| †h‡Kv‡bv wÎfz‡R A+B+C180o 
 

mvBb m~Î: †h‡Kv‡bv wÎfz‡Ri evû¸‡jvi ˆ`N©¨ Zvi wecixZ †Kv‡Yi mvBb (sine) Gi Abycv‡Zi mgvbycvwZK|  

A_©vr †h‡Kv‡bv wÎfzR ABC n‡j cÖgvY Ki‡Z n‡e, 
C

c

B

b

A

a

sinsinsin
  

cÖgvY: g‡b Kiæb, ABC GKwU wÎfzR| A we› ỳ †_‡K BC Gi Dci AD j¤̂ A¼b Kiæb| 2q wP‡Î, AD j¤^wU BC 
Gi ewa©Zvs‡ki Dci Ges 3q wP‡Î, AD j¤̂wU AC evûi mv‡_ wg‡j hv‡e| 
 
 
 
 
 
 
 1g wPÎ 2q wPÎ 3q wPÎ 
1g wP‡Î C †KvYwU m~²‡KvY, 2q wP‡Î C †KvY ’̄~j †KvY Ges 3q wP‡Î C †KvY mg‡KvY| 
GLb, ABC-G, AD  AB sinABD  c sinB.  
Avevi, ACD G, AD  AC sinACD  b sin C [ 1g wPÎvbyhvqx ] 

 AC sin (– C)  b sinC  [ 2q wPÎvbyhvqx ] 

cvV 8.7 

A 

B C a D 

c b 
b 

A A 

B B C C 

c c 

a a D 
D 

b 
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 b sin C  c sin B,   A_©vr, 
C

c

B

b

sinsin
   

3q wP‡Î, C †KvYwU mg‡KvY e‡j Avgiv cvB, B
c

b
sin ,  A_©vr, 

C

ccc

B

b

sin90sin1sin o
   

myZivs †h‡Kv‡bv ai‡bi wÎfzR †bIqv †nvK bv †Kb Avgiv cÖ‡Z¨K †¶‡ÎB cvB, 
C

c

B

b

sinsin
 ;  

Abyiƒcfv‡e, B we› ỳ n‡Z CA evûi Dci j¤̂ A¼b K‡i cvIqv hvq, 
C

c

A

a

sinsin
   

AZGe, wÎfzRwU m~¶è‡KvYx, ’̄~j‡KvYx ev mg‡KvYx hv †nvK bv †Kb cÖ‡Z¨K †¶‡Î cvIqv hvq, 

 
C

c

B

b

A

a

sinsinsin
  

weKí cÖgvY: R
C

c

B

b

A

a
2

sinsinsin
 , hLb wÎfz‡Ri cwiwjwLZ e„‡Ëi e¨vmv‡a©i cwigvY R nq| 

 
 
 
 
 
    
 1g wPÎ 2q wPÎ 3q wPÎ 
g‡b Kiæb, ABC wÎfz‡Ri cwiwjwLZ e„‡Ëi †K› ª̀ O Ges e¨vmva© R,  
1g Ges 2q wP‡Î B, O †hvM K‡i Ggbfv‡e ewa©Z Kiæb †hb Zv e„‡Ëi cwiwa‡K D we› ỳ‡Z †Q` K‡i| D, C †hvM 
Kiæb|  3q wP‡Î, ABC GKwU mg‡KvYx wÎfzR, myZivs G†¶‡Î BD †iLv BC †iLvi mv‡_ wg‡j hv‡e| 
GLb 1g Ges 2q wPÎ n‡Z cvIqv hvq, BD  2R Ges BCD  90°  

myZivs,  BCD n‡Z,  sin BDC
R

a

BD

BC

2
  ----------------- (i)  

†h‡nZz 1g wPÎvbyhvqx BDC  A Ges 2q wPÎvbyhvqx BDC   – A;  
AZGe Dfq †¶‡Î sinBDC  sinA.  

myZivs, (i) bs n‡Z cvIqv hvq, R
A

a

R

a
A 2

sin2
sin   

GLb 3q wPÎvbyhvqx BD  a,   

A_©vr, 2R  a R
A

a
R

a
R

a
2

sin
2

90sin
2

1 o
    

myZivs cÖ‡Z¨K †¶‡ÎB Avgiv cvB, R
A

a
2

sin
  

Abyiƒcfv‡e †`Lv‡bv hvq †h, R
A

b
2

sin
 ,  Ges R

A

c
2

sin
   

AZGe, Avgiv cvB, R
C

c

B

b

A

a
2

sinsinsin
   

 

D`vniY 1: †h‡Kv‡bv wÎfz‡R cÖgvY Kiæb 
BA

BA

ba

ba

sinsin

sinsin






   

mgvavb:  
  BA

BA

BAR

BAR

BRAR

BRAR

ba

ba

sinsin

sinsin

sinsin2

sinsin2

sin2sin2

sin2sin2














   

A 
A A 

B 

B B 

C 

C 

C 

D 

D D 
2R 2R 2R  a 

O O O 

a 

a b 
b 

b c 
c c 
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D`vniY 2: †h‡Kv‡bv wÎfz‡R cÖgvY Kiæb  
22

coscos
R

bc
ACB    

mgvavb:   





 







 


2

cos
2

cos2coscos
CBACBA

ACB   







 






 






 







 

 BC
BCBACCBA

2
cos

2
cos2

2

2
cos

2

2
cos2


  

222
.

2
.2sinsin2

R

bc

R

c

R

b
CB    

 

D`vniY 3: ABC wÎfzR n‡Z cÖgvY Kiæb  
2

cos
2

sin
C

c

baBA 


  

mgvavb:  
CR

BAR

CR

BRAR

c

ba

sin2

sinsin2

sin2

sin2sin2 





   

2
cos

2
sin2

2
sin

2
cos2

sin

sinsin
CC

BABA

C

BA






 







 




  





 










 







 


222

2
cos

2
sin

2
sin

22
cos

CBA
CBAABC

CC

BAC




G-   

2
cos

2
sin

2
cos

2
sin

2
sin

2
sin

C

BA

CC

BAC






 








 

  

2
cos

2
sin

C

c

baBA 



  
 

D`vniY 4: †h‡Kv‡bv wÎfz‡R cÖgvY Kiæb      
0

sin

sin

sin

sin

sin

sin 222










C

BAc

B

ACb

A

CBa  

mgvavb:      CBAR
A

CBAR

A

CBa






sinsin4

sin

sinsin4

sin

sin 2
222

  

    CBCBR  sinsin4 2   [ ... ABC-G A+B+C  ] 

      CBRCBCBR 2222 sinsin4sinsin4    
  

Abyiƒcfv‡e,    ACR
B

ACb 222
2

sinsin4
sin

sin


    Ges    BAR
C

BAc 222
2

sinsin4
sin

sin



  

GLb      
C

BAc

B

ACb

A

CBa

sin

sin

sin

sin

sin

sin 222 






  

     BARACRCBR 222222222 sinsin4sinsin4sinsin4    
 BAACCBR 2222222 sinsinsinsinsinsin4   00.4 2  R  
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  mvims‡ÿc- 

 †h‡Kv‡bv wÎfzR ABC -G, R
C

c

B

b

A

a
2

sinsinsin
  

 CRcBRbARa sin2,sin2,sin2   

 
R

a
C

R

a
B

R

a
A

2
sin,

2
sin,

2
sin   

 

 
 cv‡VvËi g~j¨vqb 8.7- 

 

†h‡Kv‡bv wÎfz‡R cÖgvY Kiæb 

1. a sin 



A

2 + B   = (b+c) sin 
A
2  2. a (sinB–sinC) + b (sinC–sinA) + c(sinA – sinB) = 0 

3. a sin(B – C) + b sin(C – A) + c sin(A – B) = 0 
 
 
 

 wÎfz‡Ri ¸Yvejx: wÎfz‡Ri †KvmvBb m~Î 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri †KvmvBb m~Î eY©bv Ki‡Z cvi‡eb, 
 mgm¨v mgvav‡b m~Î cÖ‡qvM Ki‡Z Ki‡eb| 

 

gyL¨ kã  †KvmvBb m~Î 
 

  g~jcvV-  
 

†KvmvBb m~Î: ABC †h‡Kv‡bv wÎfz‡R, 

Abccba cos2222   ev, 
bc

acb
A

2
cos

222 
  

Bcaacb cos2222   ev, 
ca

bac
B

2
cos

222 
  

Cabbac cos2222   ev, 
ab

cba
C

2
cos

222 
  

cÖgvY: g‡b Kiæb, ABC GKwU wÎfzR| A we› ỳ †_‡K BC Gi Dci AD j¤̂ A¼b Kiæb| 2q wP‡Î, AD j¤^wU BC 
Gi ewa©Zvs‡ki Dci Ges 3q wP‡Î, AD j¤̂wU AC evûi mv‡_ wg‡j hv‡e| 
 
 
 
 
 
 1g wPÎ 2q wPÎ 3q wPÎ 

cvV 8.8 

A 

B C a D 

c b 
b 

A A 

B B C C 

c c 

a a D 
D 

b 
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C-†K m~²‡KvY ai‡j 1g wP‡Î Avgiv cvB, CDBCCABCAB .2222   
GLb  ACD †_‡K, CD  AC cosC  b cosC 

Cabbac cos2222    
Avevi C-†K ’̄~j‡KvY ai‡j 2q wPÎ n‡Z Avgiv cvB, CDBCCABCAB .2222   
GLb  ACD †_‡K, CD  AC cos ACD  b cos( – C)  – bcosC  

Cabbac cos2222   
Avevi C-†K mg‡KvY ai‡j 3q wPÎ n‡Z, 222 CABCAB    
A_©vr, 222 bac   

Cabba cos222     [ ... cosC  cos90°  0 ]  
AZGe, C m~²‡KvY, ’̄~j‡KvY A_ev mg‡KvY hvB †nvK bv †Kb Avgiv cvB, Cabbac cos2222   

A_©vr,  
ab

cba
C

2
cos

222 
   

Abyiƒcfv‡e 
bc

acb
A

2
cos

222 
  Ges 

ca

bac
B

2
cos

222 
  m~Î ỳBwU cÖwZwôZ Kiv hvq| 

 

†h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e †h, a  b cosC+ c cosB,  b  c cosA+ a cosC,  c  a cosB+ b cosA  
cÖgvY: g‡b Kiæb, ABC GKwU wÎfzR| A we› ỳ †_‡K BC Gi Dci AD j¤̂ A¼b Kiæb| 2q wP‡Î, AD j¤^wU BC 
Gi ewa©Zvs‡ki Dci Ges 3q wP‡Î, AD j¤̂wU AC evûi mv‡_ wg‡j hv‡e| 
 
 
 
 
 
 1g wPÎ 2q wPÎ 3q wPÎ 
1g wP‡Î C m~²‡KvY| AZGe, BC  BD+CD  AB cos ABD + AC cos ACD 

a  c cosB + b cosC 
2q wP‡Î C ’̄~j‡KvY| AZGe, BC  BD –CD  AB cos ABD –AC cos ACD 

 c cosB – b cos( – C) = c cosB + b cosC 
 a  b cosC + c cosB 

Avevi 3q wP‡Î C mg‡KvY| AZGe, BC  AB cos ABC  

 AB cosABC +AC cosACB [... cosACB  cosC  cos90°  0]  
 a  b cosC + c cosB 

myZivs; cÖwZ †¶‡ÎB cvIqv hvq, a  b cosC + c cosB 
GKBfv‡e, Ab¨ m¤úK© ỳwUI cÖwZwôZ Kiv hvq| 
[†bvU: b  c cosA + a cosC I c  a cosB + b cosA cÖgv‡Yi Rb¨ h_vμ‡g B I C †K kxl©‡KvY ai‡Z 
n‡e] 
 

D`vniY 1: †h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e (b+c) cosA + (c+a) cosB + (a+b) cosC  a+b+c 
mgvavb: (b+c) cosA+ (c+a) cosB + (a+b) cosC  
   b cosA + c cosA +c cosB +a cosB + a cosC + b cosC 
   (b cosC + c cosB) + (c cosA + a cosC) + (a cosB + b cosA) = a + b + c  
 

D`vniY 2: †h‡Kv‡bv wÎfz‡R cÖgvY Kiæb a2+b2+c2  2(bc cosA + ca cosB + ab cosC)  
mgvavb: a  b cos C + c cosB 

A 

B C a D 

c b 
b 

A A 

B B C C 

c c 

a a D 
D 

b 
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  a2  ab cosC + ac cosB ... ... ... ... ... ... (i) 
  b  c cosA + a cosC 
  b2  bc cosA + ab cosC ... ... ... ... ... (ii) 
  c  a cosB + b cosA 
  c2  ca cosB + bc cosA ... ... ... ... ... (iii) 
 (i), (ii) I (iii) †hvM K‡i cvB 
 a2+b2+c2   ab cosC +ac cosB + bc cosA + ab cosC + ca cosB + bc cosA 
    2(bc cosA+ca cosB + ab cosC)  
 

weKí cÖgvY 2(bc cosA + ca cosB + ab cosC) 

  






 








ab

cba
ab

ca

bac
ca

bc

acb
bc

2
.

2
.

2
.2

222222222

 

  222222222222

2

1
.2 cbacbabacacb     

 

D`vniY 3: †h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e,      
222222

sinsinsin

ba

BAc

ac

ACb

cb

CBa










  

mgvavb:    
2222

sincoscossinsin

cb

CBCBa

cb

CBa






   

 
2222

coscos
2

cos
2

cos
2

cb

BcCb
R

a

cb

B
R

c
C

R

b
a














 

   

 
   BcCba

cbR

BcBcaa
coscos

2

coscos
22 




     

 
   22

222

22 2

2
2

2

cos2

cbR

ca

bac
caa

cbR

Bcaa










 






    

 
    RcbR

cb

cbR

baca

2

1

22 22

22

22

2222










    

 

Abyiƒcfv‡e,  
Rac

ACb

2

1sin
22 


  Ges  

Rba

BAc

2

1sin
22 


   

     
222222

sinsinsin

ba

BAc

ac

ACb

cb

CBa












   

Abywm×všÍ: 
222222

1
.

2
2

2
cos

sin
tan

acbR

abc

bc

acb
R

a

A

A
A





   

 Abyiƒcfv‡e, 222

1
.

2
tan

bacR

abc
B


   

 Ges 
222

1
.

2
tan

cbaR

abc
C


  
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 cv‡VvËi g~j¨vqb 8.8- 

 
†h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e †h,  

1. 
     

R
A

a

CBA

CbaBacAcb
2

sinsinsinsin

coscoscos





  

2. AbcBcCb sin22sin2sin 22    

3. 
22

22

2cot2cotcot

cotcotcot2

cb

cb

CBA

CBA








  

 
 

 wÎfz‡Ri ¸Yvejx: wÎfz‡Ri †h‡Kv‡bv †Kv‡Yi AbycvZ‡K 
Zvi evûi gva¨‡g cÖKvk 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri Aa©‡KvY mg~‡ni wÎ‡KvYwgwZK AbycvZ‡K Zvi evûi gva¨‡g cÖKvk Ki‡Z cvi‡eb, 
 wÎfz‡Ri †h‡Kv‡bv †Kv‡Yi mvBb-Gi AbycvZ‡K Zvi evûi gva¨‡g cÖKvk Ki‡Z cvi‡eb| 

 

gyL¨ kã  wÎfzR, †KvY, evû, cwimxgv, AbycvZ 
 

  g~jcvV-  
 

wÎfz‡Ri Aa©‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K evûi gva¨‡g cÖKvk 

(i)  Avgiv Rvwb, 
bc

acbbc

bc

acb
A

A

2

2

2
1cos1

2
sin2

222222
2 




  

      
bc

cbacba

bc

cba

bc

cbcba

222

2 22222 






   

hw` wÎfz‡Ri cwimxgvi A‡a©K‡K s Øviv m~wPZ Kiv nq, Z‡e 2s  a + b + c  
GLb,  cscsccbacba  2222   
Ges  bsbsbcbacba  2222   

AZGe,       
bc

csbs

bc

bscsA 





2

2

2.2

2
sin2 2   

ev,   
bc

csbsA 


2
sin2   

  
bc

csbsA 


2
sin  

†h‡nZz wÎfz‡Ri †h‡Kv‡bv †KvY 180° A‡c¶v ¶z ª̀Zi, AZGe o90
2


A
Ges 

2
sin

A
Gi gvb abvZ¥K| 

(ii)  Avgiv Rvwb, 
bc

acbbc

bc

acb
A

A

2

2

2
1cos1

2
cos2

222222
2 




   

cvV 8.9 
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    

bc

acbcba

bc

acb

22

22 



  

GLb,  asasacbaacb  2222   

AZGe, 
   

bc

ass

bc

assA 





2

2

2.2

2
cos2 2   

ev,  
bc

assA 


2
cos2    

 
bc

assA 


2
cos  

†h‡nZz 
2

A
 m~²‡KvY AZGe 

2
cos

A abvZ¥K| myZivs, eM©g~‡ji abvZ¥K gvb †bqv n‡q‡Q| 

(iii) 

  

 
  

 ass

csbs

bc

ass
bc

csbs

A

A
A











2
cos

2
sin

2
tan    

Abyiƒcfv‡e, B2   Ges C2   †KvY ỳwUi wÎ‡KvYwgwZK AbycvZ‡KI evûi gva¨‡g cÖKvk Kiv hvq| 
 

AZGe, Avgiv cvB,   
bc

csbsA 


2
sin ,    

  
ca

ascsB 


2
sin ,    

  
ab

bsasC 


2
sin  

 
bc

assA 


2
cos ,   

 
ca

bssB 


2
cos ,  

 
ab

cssC 


2
cos  

  
 ass

csbsA





2

tan ,   
  

 bss

ascsB





2

tan ,   
  

 css

bsasC





2

tan  

 

wÎfz‡Ri †h‡Kv‡bv †Kv‡Yi mvBb (sine)-Gi AbycvZ‡K Zvi evûi gva¨‡g cÖKvk 

Avgiv Rvwb,  
2

cos
2

sin2sin
AA

A 
        csbsass

bcbc

ass

bc

csbs





2
..2   

  

Abyiƒcfv‡e,    csbsass
ca

B 
2

sin  Ges    csbsass
ab

C 
2

sin  
 

D`vinY 1: †h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e †h, 0
2

cos
2

cos
2

cos 222 






 C

c

baB

b

acA

a

cb  

mgvavb: 
2

cos
2

cos
2

cos 222 C

c

baB

b

acA

a

cb 





   

      
ab

css

c

ba

ca

bss

b

ac

bc

ass

a

cb 






     

          csbabsacascb
abc

s
    

  bcbsacasabasbccsaccsabbs
abc

s
 00 

abc

s
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 cv‡VvËi g~j¨vqb 8.9- 

 

†h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e †h,  

1. 
 

abc

s

abc

cbaC

c

B

b

A

a

22
222

42
cos

1

2
cos

1

2
cos

1



   

2. 2222

2
cos

2
cos

2
cos s

C
ab

B
ca

A
bc   

 
 

 wÎfz‡Ri ¸Yvejx: wÎfz‡Ri †¶Îdj wbY©q 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri †ÿÎdj m¤úwK©Z m~Î¸‡jv eY©bv Ki‡Z cvi‡eb, 
 m~Î cÖ‡qv‡M wÎfz‡Ri †¶Îdj m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  wÎfzR, f~wg, D”PZv, cwimxgv, †ÿÎdj 
 

  g~jcvV-  
 

wÎfz‡Ri †¶Îdj 
g‡b Kiæb, ABC GKwU wÎfzR Ges Gi †¶Îdj‡K  Øviv m~wPZ Kiv nj| BC f‚wgi Dci AD j¤̂ A¼b Kiæb| 
Zvn‡j ACD n‡Z, AD  AC sin ACD  b sinC  

GLb R¨vwgwZ †_‡K Avgiv Rvwb,   
2

1  f‚wg  D”PZv 

A_©vr,  = 
1
2  BC. AD 

2

1
a.b sin C 

2

1
ab sin C 

Abyiƒcfv‡e B Ges C we› ỳ n‡Z wecixZ evûi Dci j¤̂ A¼b K‡i †`Lvb hvq †h, 

  
2

1
bc sin A 

2

1
ca sin B  

AZGe,  
2

1
bc sin A 

2

1
ca sin B 

2

1
ab sin C  

A_©vr, 
2

1 ( ỳB evûi ˆ`‡N©i ¸YdY)(evû ỳwUi AšÍf©y³ †Kv‡Yi mvBb AbycvZ) 
 

GLb,  
2

1
bc sinA 

2

1
bc. 2sin

2

A
cos

2

A
 bc sin

2

A
cos

2

A
 

        csbsass
bc

ass

bc

csbs
bc 


 .  

 

Avevi Avgiv Rvwb, wÎfz‡Ri cwimxgvi A‡a©K  cbas 
2

1   

cvV 8.10 
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c b 
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AZGe,        






 






 






  ccbabcbaacbacba

2

1

2

1

2

1

2

1   

      ccbabcbaacbacba 222
16

1
  

            2222

4

1

4

1
baccbacbabacacbcba   

           442242224222222 222
4

1

4

1
cbbaabaccbababac   

444222222 222
4

1
cbabaaccb    

 

Avevi,  
2

1
bc sin A 

2

1
bc. 

R

a

2


R

abc

4
 

 

D`vniY 1: †h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e 
abc

C
C

B
b

A
a




6
sin

1
sin

1
sin

1   

mgvavb: 
abccabbca

C
C

B
b

A
a










2
.

12
.

12
.

1
sin

1
sin

1
sin

1  
abcabcabcabc













6222
    

 

D`vniY 2: hw` GKwU wÎfz‡Ri evûmg~n h_vμ‡g 
y

x

x

z

x

z

z

y
 ,  Ges 

z

y

y

x
  nq, Z‡e †`Lvb †h Zvi †¶Îdj 

y

x

x

z

z

y
  

mgvavb:  aiæb wÎfz‡Ri cwimxgvi A‡a©K  s. 

 GLb 









y

x

x

z

z

y

z

y

y

x

y

x

x

z

x

z

z

y
s 22   










y

x

x

z

z

y
s   

hw` wÎfz‡Ri evû¸wj‡K a, b, c Øviv m~wPZ Kiv nq Z‡e 

y

x

x

z

z

y

y

x

x

z

z

y
as 






 








 ;            

z

y

y

x

x

z

y

x

x

z

z

y
bs 

















   

Ges 
x

z

z

y

y

x

y

x

x

z

z

y
cs 

















   

 GLb wÎfz‡Ri †¶Îdj    csbsass      

y

x

x

z

z

y

y

x

x

z

z

y

x

z

z

y

y

x

y

x

x

z

z

y


















 1....   

 

D`vniY 3: †h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e †h, 









2
sin

2
sin

2
sin

sinsinsin

222 CBA

C

c

B

b

A

a
 

mgvavb: 
2

sin
2

sin
2

sin
sinsinsin

222 CBA

C

c

B

b

A

a








   
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2
sin

2
sin

2
sin

sin

sin4

sin

sin4

sin

sin4 222222 CBA

C

CR

B

BR

A

AR








   

 
2

sin
2

sin
2

sinsinsinsin4 2 CBA
CBAR   

2
sin

2
sin

2
sin.

2
cos

2
cos

2
cos4.4 2 CBACBA

R   

2
cos

2
sin2.

2
cos

2
sin2.

2
cos

2
sin2.2 2 CCBBAA

R

 CabCBRARCBAR sin
2

1
sin.sin2.sin2.

2

1
sinsinsin2 2   

 

  mvims‡ÿc- 

 wÎfz‡Ri `yBwU evû a, b Ges Zv‡`i AšÍf©y³ †KvY C n‡j  
2

1
ab sin C  

 wÎfz‡Ri `yBwU evû b, c Ges Zv‡`i AšÍf©y³ †KvY A n‡j  
2

1
bc sin A  

 wÎfz‡Ri `yBwU evû c, a Ges Zv‡`i AšÍf©y³ †KvY B n‡j  
2

1
ca sin B  

 wÎfz‡Ri wZbwU evû a, b, c n‡j    csbsass   ; †hLv‡b s wÎfz‡Ri Aa©cwimxgv 

 ABC wÎfz‡Ri wZbwU evû a, b, c Ges cwie„‡Ëi e¨vmva© R n‡j,  
R

abc

4
 

 

 
 cv‡VvËi g~j¨vqb 8.10- 

 

†h‡Kv‡bv wÎfz‡R cÖgvY Ki‡Z n‡e 

1. a2 cotA + b2 cotB + c2 cotC  4 2.   



BA

BAba

sin

sinsin

2

22

  

3. a sinB sinC + b sinC sinA + c sinA sinB 
R

D3
  

 
 

 wÎfz‡Ri ¸Yvejx: wÎfz‡Ri Ab¨vb¨ m~Î 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri K‡qKwU m~Î cÖgvY Ki‡Z cvi‡eb, 
 wÎfz‡Ri m~Îvejx cÖ‡qvM Ki‡Z cvi‡eb| 

 

  g~jcvV-  
 

†h †Kvb wÎfz‡R cÖgvY Kiæb 

tan 
B–C

2    
b–c
b+c   cot 

A
2 ;  tan 

C–A
2    

c–a
c+a   cot 

B
2 ;    tan 

A–B
2    

a–b
a+b   cot 

C
2   

cvV 8.11 
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cÖgvY: Avgiv Rvwb, †h †Kvb wÎfz‡R 
b

sinB   
c

sinC  ;  ev, bc   
sinB
sinC  

  
b–c
b+c   

sinB–sinC
sinB+sinC  = 

2cos 
B+C

2  sin 
B–C

2

2sin 
B+C

2  cos 
B–C

2

   cot 
B+C

2    tan 
B–C

2   

  cot 





2 – 
A
2   tan 

B–C
2    



 

2222

CBA
  tan 

A
2    tan 

B–C
2    

myZivs tan
A
2   tan 

B–C
2    

b–c
b+c     tan 

B–C
2    

b–c
b+c  . 

1

tan 
1
2A

   
b–c
b+c  cot 

A
2 .  

Abyiƒcfv‡e, Ab¨ m¤úK©¸wjI cÖwZôv Kiv hvq| 
 

K‡qKwU cÖ‡qvRbxq m~Î 

(i) Avgiv Rvwb, sin A  
a

2R   Ges cosA  
b2+c2–a2

2bc    

 tanA  
sinA
cosA   

a/2R
(b2+c2–a2)/2bc

   
abc
R   . 

1
b2+c2–a2   

Abyiƒcfv‡e, tan B  
abc
R   . 

1
c2+a2–b2  ; Ges  tanC  

abc
R   . 

1
a2+ b2–c2  

 (ii) Avgiv Rvwb,  tan 
A
2   

(s–b)(s–c)
s(s–a)    

Wvbc‡¶i je I ni‡K (s–b)(s–c)   Øviv ¸Y K‡i Avgiv cvB, 

 tan 
A
2   

(s–b)(s–c)
s(s–a)(s–b)(s–c)

   
(s–b)(s–c)

    [ Øviv wÎfz‡Ri †¶Îdj m~wPZ nj] 

Abyiƒcfv‡e, tan 
B
2   

(s–c)(s–a)
    Ges tan 

C
2   

(s–a)(s–b)
    

(iii) Avevi, tan 
A
2   

(s–b)(s–c)
s(s–a)    

A_©vr, cot 
A
2   

s(s–a)
(s–b)(s–c)   

s(s–a)
       [Wvb c‡¶i je I ni‡K s(s–a)  Øviv ¸Y K‡i] 

Abyiƒcfv‡e, cot 
B
2   

s(s–b)
    Ges cot 

C
2   

s(s–c)
    

D`vniY 1: †h †Kvb wÎfz‡R cÖgvY Ki‡Z n‡e, (b–c) cot 
A
2  + (c–a) cot 

B
2  + (a–b) cot 

C
2  = 0  

mgvavb:  (b–c) cot 
A
2  + (c–a) cot 

B
2  + (a–b) cot 

C
2  (b–c) 

s(s–a)
   + (c–a) 

s(s–b)
   + (a–b) 

s(s–c)
   

  
s
  {(b–c)(s–a)+(c–a)(s–b)+(a–b)(s–c)} 

  
s
 (bs–ab–cs+ca+cs–bc–as+ab+ab–ca–bs+bc)  

s
   0  0  

 

D`vniY 2 t †h †Kvb wÎfz‡R cÖgvY Ki †h, 
(a+b+c)2

cot 
A
2 + cot 

B
2 + cot 

C
2

   4  
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mgvavb: 
(a+b+c)2

cot
A
2 + cot+

B
2 + cot

C
2

    
(a+b+c)2

s(s–a)
  + 

s(s–b)
  + 

s(s–c)


   
(a+b+c)2

s(s–a)+s(s–b)+s(s–c)  

  
(2s)2

s2–as+s2–bs+s2–cs
   

.4s2

3s2–s(a+b+c)
  

4.s2

3s2–s.2s
  

  
4.s2

3s2–2s2  
4.s2

s2   4 

 
 
 
 wÎfz‡Ri ¸Yvejx: wewea mgm¨v I mgvavb 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri ¸Yvejx m¤úwK©Z wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

  g~jcvV-  
 

D`vniY 1: †h †Kvb wÎfz‡R cÖgvY Ki‡Z n‡e 
b+c
b–c   cot 

A
2  cot 

B–C
2    

mgvavb: 
b+c
b–c  

2R sinB+2R sinC
2R sinB–2R sinC  

2R(sinB+sinC)
2R(sinB–sinC)  

sinB+sinC
sinB–sinC  

  
2sin 



B+C

2  cos 



B–C

2

2cos 



B+C

2  sin 



B–C

2

  tan 



B+C

2   cot 



B–C

2   

  





 







 

2
cot

22
tan

CBA
[...  ABC -G A+B+C = ]   cot 

A
2  cot 

B–C
2   

D`vniY 2: †h †Kvb wÎfz‡R cÖgvY Kiæb  
A

CB

sin

sin 
 

b cosC–c cosB
b cosC+c cosB  

mgvavb:  
A

CB

sin

sin 
= 

sinB cosC–cosB sinC
sinA  = 

b
2R cosC– 

c
2R cosB

a
2R

  

 = 
b cosC–ccosB

a  = 
b cosC – cosB
b cosC + cosB   

 

D`vniY 3: †h †Kvb wÎfz‡R cÖgvY Kiæb a3 cos(B– C) + b3 cos(C – A) + c3 cos (A – B) = 3abc  
mgvavb: a3 cos(B–C) = 8R3sin3A cos(B–C) = 8R3sin2A sinA cos (B–C) 

 = 8R3 sin2A sin{–(B+C} cos(B–C)   [...  ABC G A+B+C= ]  
 = 4R3sin2A.2sin(B+C) cos(B–C) = 4R3sin2A . (sin2B+sin2C) 
 = 4R3sin2A (2sinB cosB + 2sinC cosC) = 8R3sin2A(sinB cosB + sinC cosC)  
Abyiƒcfv‡e, b3 cos(C–A) = 8R3sin2B (sinC cosC + sinA cosA) 

cvV 8.12 
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      c3 cos(A–B) = 8R3sin2C (sinA cosA + sinB cosB)  
GLb a3 cos(B–C) +b3 cos(C–A)+C3 cos(A–B) 
 = 8R3[sinA(sinB cosB + sinC cosC) + sin2B(sinC cosC + sinA cosA)    
    +sin2C(sinAcosA+sinBcosB)]  
 = 8R3 [sinA sinB (sinA cosB+cosA sinB)+sinB sinC (sinB cosC+cosB sinC) 
    + sinC sinA (sinC cosA + cosC sinA) 
 = 8R3 [ sinA sinB sin(A+B)+sinB sinC sin(B+C) +sinC sinA sin(C+A)] 
 = 8R3 [ sinA sinB sin(– C) + sinB sinC sin(–A) + sinC sinA sin(–B) ] 
 = 8R3 [ sinA sinB sinC + sinB sinC sinA + sinC sinA sinB] 
 = 8R33 sinA sinB sinC 
 = 3(2R sinA) (2R sinB) (2R sinC) 
 = 3abc. 
 

D`vniY 4: †h †Kvb wÎfz‡R cÖgvY Kiæb c2= (a–b)2cos2 
C
2  + (a+b)2 sin2C

2   

mgvavb: (a–b)2 cos2C
2  + (a+b)2 sin2 

C
2  = 

1
2 (a–b) 2 (1+cosC) + 

1
2 (a+b) 2 (1–cosC) 

= 
1
2 (a–b)  








1+ 
a2+b2–c2

2ab   + 
1
2 (a+b) 2 








1– 
a2+b2–c2

2ab    

= 
1
2 (a–b) 2 






2ab+a2+b2–c2

2ab   + 
1
2 (a+b) 2 






2ab–a2–b2+c2

2ab   

= 
1
2 (a–b) 2 







(a+b)2–c2

2ab   + 
1
2 (a+b) 2 







c2–(a–b)2

2ab   

= 
1

4ab [ ](a–b)2{(a+b)2 – c2}+(a+b)2 {c2–(a–b)2}   

= 
1

4ab  [ (a2–b2)2 –c2(a–b)2+c2(a+b)2 – (a2–b2)2] 

= 
1

4ab  [ c2{(a+b)2–(a–b)2}] = 
1

4ab  . [ c2.4ab] = c2  
 

D`vniY 5: GKwU wÎfz‡Ri evû¸wji cwigvY h_vμ‡g 3, 5 I 7 n‡j, cÖgvY Kiæb wÎfzRwU ’̄~j‡KvYx| ’̄~j‡KvYwU 
wbY©q Kiæb| 
mgvavb: wÎfzRwUi evû¸wji cwigvY = 3, 5, 7  
 e„nËg evûwU = 7  
aiæb wÎfzRwUi e„nËg †KvYwU A.  

 cosA = 
32+52–72

2.3.5  = 
9+25–49

30   = 
34–39

30   = 
–15
30   = – 

1
2  

 cosA = – 
1
2  = cos120°    A = 120°  

†h‡nZz wÎfzRwUi GKwU †KvY ’̄~j‡KvY| AZGe wÎfzRwU ’̄~j‡KvYx Ges ’̄~j †KvYwU 120°| 
 

D`vniY 6: hw` (a+b+c)(b+c–a) = 3bc nq Z‡e A Gi gvb wbY©q Kiæb| 
mgvavb: (a+b+c)(b+c–a) = 3bc  (b+c)2–a2 = 3bc  b2+c2+2bc–a2 = 3bc  

 b2+c2–a2 = 3bc–2bc  b2+c2–a2 = bc  b
2+c2–a2

2   = 
bc
2    

 b
2+c2–a2

2bc   = 
1
2    cosA = 

1
2  = cos60°  

 A = 60°  
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D`vniY 7: hw` 
cosA+2cosC
cosA+2cosB  = 

sinB
sinC  nq Z‡e †`Lvb †h, wÎfzRwU mgwØevû ev mg‡KvYx| 

mgvavb: 
cosA–2 cosC
cosA+2 cosB  = 

sinB
sinC   

ev,  cosA sinC + 2cosC sinC = cosA sinB + 2cosB sinB  
ev,  cosA sinC + sin2C = cosA sinB + sin2B  
ev,  cosA sinB – cosA sinC + sin2B–sin2C = 0  
ev,  cosA(sinB–sinC) + 2cos (B+C) sin (B–C) = 0  

ev,  cosA .2sin 



B–C

2   cos 



B+C

2   + 2cos (–A) .2sin 
B–C

2   cos 
B–C

2   = 0  

ev,  cosA sin 



B–C

2   cos 



B+C

2   +cos (–A). 2sin



B–C

2   cos 



B–C

2   = 0  

ev,  cosA sin 



B–C

2   cos 



B+C

2   –2 cosA sin 



B–C

2   cos 



B–C

2   =0  

ev,  cosA sin 



B–C

2  



 cos



B+C

2  – 2cos 



B–C

2    = 0  
ev,  cosA = 0 = cos 90° 

  A = 90° 

Avevi, sin 
B–C

2   = 0 = sin0 

 
B–C

2   = 0    B = C  
myZivs wÎfzRwU mgwØevû wKsev mg‡KvYx| 
 

D`vniY 8: hw` †Kvb wÎfz‡Ri evû¸wj mgvšÍi cÖMgY †kªYxfz³ nq, Z‡e †`Lvb †h, cosA cot
A
2  , cosB 

cot
B
2 , cosC cot 

C
2  mgvšÍi cÖMgb †kªYxfz³| 

mgvavb: aiæb wÎfz‡Ri evû¸wj h_vμ‡g a, b, c, 
GLb a,b,c mgvšÍi cÖMgb †kªYxfz³ n‡e hw` b–a = c–b nq,   
ev, a+c = 2b  
 2RsinA + 2R sinC = 2.2R sinB  
ev, 2R (sinA + sinC) = 2R.2 sinB  
ev, sinA + sinC = 2sinB  

ev, 2sin 
A
2   cos 

A
2  + 2sin 

C
2   cos 

C
2  = 2.2sin 

B
2   cos 

B
2   

ev,  2sin2 
A
2   

cos 
A
2

sin 
A
2

  + sin2 
C
2   

cos
C
2

sin
C
2

  = 4sin2 
B
2    

cos
B
2

sin
B
2

    

ev, (1–cosA) cot 
A
2  + (1– cosC) cot

C
2  = 2(1– cosB) cot 

B
2    

ev, cot
A
2  – cosA  cot

A
2  + cot

C
2  – cosC cot 

C
2  = 2cot 

B
2  –2cosB cot 

B
2  

ev,  cot 
A
2  + cot 

C
2  – 2cot

B
2  = cosA cot

A
2  + cosC cot

C
2  –2cosB cot 

B
2  



D”PZi MwYZ 1g cÎ  BDwbU AvU 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ   c„ôv 261 

ev,      









 bsscssass 2

= cosA cot
A
2  +cosC cot

C
2  –2cosB cot 

B
2  

ev,   bscsas
s

22 


= cosA cot
A
2  + cosC cot

C
2  –2cosB cot

B
2  

ev,  

s

{2b – (a + c)} = cosA cot
A
2  + cosC cot

C
2  –2cosB cot

B
2   

ev,   bb
s

22 


= cosA cot 
A
2  + cosC cot 

C
2  –2cosB cot 

B
2   

ev,  cosA cot
A
2  + cosC cot 

C
2   – 2cosB cot 

B
2  = 0  

ev, cosA cot 
A
2  + cosC cot 

C
2  = 2cosB cot 

B
2   

 cosA cot 
A
2 , cotB cot 

B
2 , cosC cot 

C
2   mgvšÍi cÖMgb †kªYxf‚³| 

 

D`vniY 9: †h †Kvb wÎfz‡R cÖgvY Kiæb a cosA+b cosB+c cosC = 4R.sinA sinB sinC  
mgvavb: a cosA + b cosB + c cosC = 2R sinA cosA + 2R sinB cosB + 2R sinC cosC 

= Rsin2A + Rsin2B + Rsin2C = R [ sin2A + sin2B + sin2C ] 
= R [ 2sin(A+B) cos(A–B) + 2sinC cosC] = R[ 2sin( – C)cos(A–B) + 2sinC cosC] 
= R[ 2sinC cos(A–B) + 2sinC cosC] = 2RsinC [cos(A–B) + cosC] 
= 2RsinC [ cos(A–B) + cos{– (A+B)}] = 2RsinC [ cos(A–B) – cos(A+B) ] 
= 2RsinC.2sinA sinB = 4RsinAsinB sinC 

 

 
 cv‡VvËi g~j¨vqb 8.12- 

 

†h †Kvb wÎfz‡R cÖgvY Ki‡Z n‡e: 

1.  
a–b
a+b   tan 

A–B
2   tan 

C
2  

2. (i) a(cosC–cosB)  2(b–c) cos2A
2

  

 (ii) a(cosB+cosC)  2(b+c) sin2A
2

  

3. a sin(B–C) + b sin(C–A) + c sin(A–B)  0 

4. (b+c–a) tan
A
2   (c+a–b) tan 

B
2  = (a+b–c) tan 

C
2  

5. (i) a2(sn2B–sin2C) +b2(sin2C–sin2A)+c2(sinA–sin2B)  0 
 (ii) a2(cos2B–cos2C) + b2(cos2C–cos2A) + c2(cos2A–cos2B)  0 

6. 
a2sin(B–C)
sinB+sinC   + 

b2sin(C–A)
sinC+sinA   + 

c2sin(A–B)
sinA+sinB    0  

7.  hw` a  3, b  3 3  Ges A  30° nq Z‡e B I C Gi gvb wbY©q Kiæb| 
8.  hw` c4–2(a2+b2)c2 +a4+a2b2+b4=0  nq Z‡e cÖgvY Kiæb C  60° ev 120°  

9.   ABC wÎfz‡R tan
A
2 , tan

B
2 , tan

C
2  mgvšÍi cÖMgb †kªYxfz³ n‡j †`Lvb †h, cosA, cosB, cosC mgvš—i 

cÖMgb †kªYxfz³| 

10. ABC wÎfz‡R cÖgvY Kiæb,  
cosB cosC

bc   + 
cosC cosA

ca   + 
cosA cosB

ab   = 
1

4R2   
 



I‡cb ¯‹zj  GBPGmwm †cÖvMÖvg 

c„ôv 262   evsjv‡`k Dš§y³ wek̂we`¨vjq 

 e¨envwiK 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎfz‡Ri evû¸‡jvi ˆ`N©¨ †`Iqv _vK‡j BwáZ †Kv‡Yi gvb wbY©q Ki‡Z cvi‡eb, 
 wÎfz‡Ri †Kv‡Yi cwigvY †`Iqv _vK‡j evû¸‡jvi ‰`‡N©¨i AbycvZ wbY©q Ki‡Z cvi‡eb, 
 wÎfz‡Ri †h‡Kv‡bv ỳBwU †Kv‡Yi gvb Ges GK evûi ˆ`N©¨ †`Iqv _vK‡j BwáZ evûi ‰`N©¨ wbY©q 

Ki‡Z cvi‡eb, 
 wÎfz‡Ri †h‡Kv‡bv ỳB evûi ˆ`N©¨ Ges GKwU †Kv‡Yi gvb †`Iqv _vK‡j BwáZ †Kv‡Yi gvb wbY©q 

Ki‡Z cvi‡eb| 
 

gyL¨ kã  wÎfzR, evû, †KvY, ˆ`N©̈  
 

  g~jcvV-  
 

wÎfz‡Ri evû¸‡jvi ˆ`N©¨ †`Iqv _vK‡j BwáZ †Kv‡Yi gvb wbY©q 
mgm¨ bs-1 ZvwiL:  

cixÿ‡Yi bvg: GKwU wÎfz‡Ri evû¸‡jv h_vμ‡g 30 †m.wg., 40 †m.wg. Ges 50 †m.wg.| wÎfzRwUi †KvY¸‡jvi gvb 
wbY©q Ki‡Z n‡e| 
mgvavb: g~jZË¡: ABC Gi †KvY¸‡jv wbY©‡qi m~Î 

bc

acb
A

2
cos

222 
 , 

ca

bac
B

2
cos

222 
 Ges 

ab

cba
C

2
cos

222 
  

cÖ‡qvRbxq DcKiY: (i) MÖvd †ccvi (ii)†¯‹j (iii)†cwÝj (iv)Kjg (v)kvc©bvi (vi)B‡iRvi (vii)Puv`v (viii)†cwÝj 
K¤úvm, (ix)mv‡qw›UwdK K¨vjKz‡jUi 
Kvh©c×wZ:  
1. GKwU MÖvd †ccv‡i ’̄vbv‡s‡Ki Aÿ‡iLv XXO   I YYO   AuvKzb| GLv‡b O  n‡jv g~jwe› ỳ hvi ’̄vbvsK  0,0 | 
2. aiæb 30a  †mwg, 40b  †mwg I 50c  †mwg, 

BA  ,  I C  Gi gvb wbY©q Ki‡Z n‡e| 
3. QK KvM‡Ri Dfq Aÿ eivevi cÖwZwU ÿz ª̀Zg e‡M©i evûi 

ˆ`N©¨ 2  †mwg a‡i ABC  A¼b Kivi Rb¨ OX  eivei 
ÿz ª̀Zg 25  Ni 50  †mwgi mgvb K‡i ABc   Ask 
KvUzb| 

4. †cwÝj K¤úv‡mi mvnv‡h¨ ÿz ª̀Zg 15  N‡ii mgvb 30a  
†mwg e¨vmva© wb‡q B  †K †K› ª̀ K‡i GKwU e„ËPvc AuvKzb| 

5. 40b  †mwg = ÿz ª̀Zg 20  N‡ii mgvb e¨vmva© wb‡q A  
we› ỳ‡K †K› ª̀ K‡i GKwU e„ËPvc AuvKzb| aiæb GB e„ËPvc 
c~‡e©i e„ËPvc‡K C  we› ỳ‡Z †Q` K‡i| 

6. CA,  I CB,  †hvM Kiæb| Zvn‡j ABC  Drcbœ n‡jv| 
7. †jLwPÎ †_‡K Puv`vi mvnv‡h¨ BA  ,  I C  Gi gvb wbY©q Kiæb| 

wnmve: 8.0
4000

3200

4000

90025001600

50402

305040

2
cos

222222












bc

acb
A  

  o1 8699.368.0cos  A  

cvV 8.13 

A B 

C 

Y 

Y' 

X' 

O X c = 50 cm 

a = 30 cm 
b = 40 cm 



D”PZi MwYZ 1g cÎ  BDwbU AvU 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ   c„ôv 263 

6.0
3000

1800

3000

16009002500

30502

403050

2
cos

222222












ca

bac
B  

  o1 13.536.0cos  B  

0
2400

25002500

2400

25001600900

40302

504030

2
cos

222222















ab

cba
c  

  o1 900cos  C  
dj msKjb: 

a  b  c  Puv`vi mvnv‡h¨ cÖvß gvb m~Î †_‡K cÖvß gvb 
30 †mwg 40 †mwg 50 †mwg A  B  C  A  B  C  

o37  o53  o90  o8699.36  o13.53  o90  
gšÍe¨: †jLwPÎ †_‡K Puv`vi mvnv‡h¨ cÖvß †KvY¸‡jvi gvb I m~Î †_‡K cÖvß gvb cÖvq mgvb| AZGe djvdj 
MÖnY‡hvM¨| 
 
wÎfz‡Ri †Kv‡Yi cwigvY †`Iqv _vK‡j evû¸‡jvi ‰`‡N©¨i AbycvZ wbY©q 
mgm¨ bs-2 ZvwiL:  

cixÿ‡Yi bvg: GKwU wÎfz‡Ri †KvY¸‡jv h_vμ‡g 50o, 60o Ges 70o| wÎfzRwUi evû¸‡jvi AbycvZ wbY©q Ki‡Z 
n‡e| 
mgvavb: g~jZË¡: ABC Gi evû¸‡jvi cwigvY wbY©‡qi m~Î 

C

c

B

b

A

a

sinsinsin
  

cÖ‡qvRbxq DcKiY: (i) MÖvd †ccvi (ii) †¯‹j (iii) †cwÝj (iv) Kjg (v) kvc©bvi (vi) B‡iRvi (vii) Puv`v (viii) 
†cwÝj K¤úvm, (ix) mv‡qw›UwdK K¨vjKz‡jUi 
Kvh©c×wZ:  
1. GKwU MÖvd †ccv‡i ’̄vbv‡s‡Ki Aÿ‡iLv XXO   I 

YYO   AuvKzb| GLv‡b O  n‡jv g~jwe› ỳ hvi ’̄vbvsK 
 0,0 | 

2. aiæb o50A , o60B  I o70C , ba,  I 
c  evûi AbycvZ wbY©q Ki‡Z n‡e| 

3. QK KvM‡Ri Dfq Aÿ eivevi cÖwZwU ÿz ª̀Zg e‡M©i evûi 
ˆ`N©¨‡K GKK aiæb|  

4. OX  †_‡K 20BC  GKK = 20 Ni a‡i Puv`vi 
mvnv‡h¨ o60DBC  I o70ECB  AuvKzb| 
DB  I EC  ci¯úi‡K A  we› ỳ‡Z †Q` K‡i| myZivs 

o50BAC  n‡e|  
5. K¤úvm I †¯‹‡ji mvnv‡h¨ AB  I AC  evûi cÖ‡Z¨‡Ki ˆ`N©¨ KZ Zv wbY©q Kiæb| 
6. Avevi m~‡Îi mvnv‡h¨ cba ,,  wbY©q Kiæb| Dfq †ÿ‡Î cÖvß gv‡bi Zzjbv Kiæb| 
wnmve: (i) m~‡Îi mvnv‡h¨ evû wZbwUi AbycvZ wbY©q 

C

c

B

b

A

a

sinsinsin
  

ev, CBAcba sin:sin:sin::   
ev, ooo 70sin:60sin:50sin:: cba  
 94:87:7794.0:87.0:77.0:: cba  
(ii) †jL n‡Z K¤úvm I †¯‹‡ji mvnv‡h¨ evû wZbwUi AbycvZ wbY©q 

B C 

A 

Y 

Y' 

X' 

O X 

50o 

60o 70o 

D 
E 
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20 BCa  Ni = 20 GKK 
5.24 ABc  Ni = 5.24 GKK 
5.22 ACb  Ni = 5.22 GKK 

3.94:6.86:775.24:5.22:20:: cba  [cÖ‡Z¨KwU‡K 3.85 w`‡q ¸Y K‡i] 
dj msKjb: 

A  B  C  K¤úvm I †¯‹‡ji mvnv‡h¨ cÖvß gvb m~Î †_‡K cÖvß gvb 
50o 60o 70o 3.94:6.86:77:: cba  94:87:77:: cba  

gšÍe¨: K¤úvm I †¯‹‡ji mvnv‡h¨ cÖvß evû¸‡jvi gv‡bi AbycvZ I m~Î †_‡K cÖvß evû¸‡jvi gv‡bi AbycvZ cÖvq 
mgvb| AZGe djvdj MÖnY‡hvM¨| 
 
wÎfz‡Ri †h‡Kv‡bv ỳBwU †Kv‡Yi gvb Ges GK evûi ˆ`N©¨ †`Iqv _vK‡j BwáZ evûi ‰`N©¨ wbY©q 
mgm¨ bs-3 ZvwiL:  

cixÿ‡Yi bvg: ABC  wÎfz‡Ri o81B o27C  Ges 39a  †mwg| wÎfzRwUi Aci evû¸‡jv wbY©q 
Ki‡Z n‡e| 

mgvavb: g~jZË¡: ABC Gi †ÿ‡Î o180 CBA  Ges 
C

c

B

b

A

a

sinsinsin
  

cÖ‡qvRbxq DcKiY: (i) MÖvd †ccvi (ii) †¯‹j (iii) †cwÝj (iv) Kjg (v) kvc©bvi (vi) B‡iRvi (vii) Puv`v (viii) 
†cwÝj K¤úvm, (ix) mv‡qw›UwdK K¨vjKz‡jUi 
Kvh©c×wZ:  
1. GKwU MÖvd †ccv‡i ’̄vbv‡s‡Ki Aÿ‡iLv XXO   I YYO   AuvKzb| GLv‡b O  n‡jv g~jwe› ỳ hvi ’̄vbvsK  0,0 | 
2. o180 CBA  †_‡K oooo 722781180 A  wbY©q Kiæb| o81B o27C  Ges 

39a  †mwg n‡j b  I c  evûi gvb wbY©q Ki‡Z n‡e| 
3. QK KvM‡Ri Dfq Aÿ eivevi cÖwZwU ÿz ª̀Zg e‡M©i evûi ˆ`N©¨‡K 2 GKK aiæb|  
4. OX  †_‡K 39 aBC  Ask †K‡U wbb| 
5. Puv`vi mvnv‡h¨ o81DBC  I o27ECB  AuvKzb| DB  I EC  ci¯úi‡K A  we› ỳ‡Z †Q` K‡i|  
6. MÖvd †_‡K Puv`vi mvnv‡h¨ A  Gi gvb Ges K¤úvm I †¯‹‡ji mvnv‡h¨ cAB   I bAC   evûi cÖ‡Z¨‡Ki 

ˆ`N©¨ KZ Zv wbY©q Kiæb| 
wnmve: A  Gi gvb wbY©q 
(i) Puv`vi mvnv‡h¨ o72A  
(ii) m~‡Îi mvnv‡h¨ o180 CBA †_‡K oooo 722781180 C  
 

cAB   I bAC   evûi ˆ`N©¨ wbY©q 
 (i) m~‡Îi mvnv‡h¨ evû wZbwUi AbycvZ wbY©q 

B

b

A

a

sinsin
  

ev, 52.41
93.0

99.039

sin72

81sin.39
sin

sin o

o




 B
A

a
b  

Avevi, 
C

c

A

a

sinsin
  

ev, 

87.18
93.0

45.039

sin72

27sin.39
sin

sin o

o




 C
A

a
c   

(ii) †jL n‡Z K¤úvm I †¯‹‡ji mvnv‡h¨ evû wZbwUi AbycvZ 

B C 

A 

Y 

Y' 

X' 

O X 
27o 

81o 

a = 39cm 

E 
D 

b c 



D”PZi MwYZ 1g cÎ  BDwbU AvU 

mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ   c„ôv 265 

wbY©q 
5.20 ACb  Ni = 41GKK 

5.9 ABc  Ni = 19GKK 
dj msKjb: 

a  B  C  K¤úvm I †¯‹‡ji mvnv‡h¨ cÖvß gvb m~Î †_‡K cÖvß gvb 
30 †mwg 81o 27o b  c  A  b  c  A  

41 19 72o 41.52 18.87 27o 
gšÍe¨: K¤úvm I †¯‹‡ji mvnv‡h¨ cÖvß evû¸‡jvi gvb I m~Î †_‡K cÖvß evû¸‡jvi gvb cÖvq mgvb| Avevi Puv`vi 
mvnv‡h¨ cÖvß †Kv‡Yi gvb I m~Î †_‡K cÖvß †Kv‡Yi gvb cÖvq mgvb AZGe djvdj MÖnY‡hvM¨| 
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  DËigvjv- 
 
cv‡VvËi g~j¨vqb 8.1 

1. (i) 
2

1
   (ii) 

3

2
 (iii) 2  (iv) 0  (v) 

2

1
 (vi) 1    

 (vii) 3  

2.  (i) 
2

3
 (ii) 

2

1
   (iii) 

3

1
 (iv) 

3

2
 (v) 

2

3
 (vi) 

3

2
  

3.  (i) 1  (ii) 
2

3
 (iii) 








 4

2

2
   (iv) 3  

5.  (i)   2  (ii) 2  (iii) 3  (iv) 0 
  

6. 
2

1
 7. (i) 300°  (ii)  

2π
3    

 8.  (i) 60° (ii) 30°, 330°  (iii) 30°, 150°, 210°, 330°    (iv) 60°, 300°   
 (v) 30°, 135°, 150°, 315° 
 
cv‡VvËi g~j¨vqb 8.2 

1. (i)   26
4

1
   (ii)  62

4

1
    (iii) 

 
 62

62




  (iv) 
22

13 
  (v) 

 
22

13 
  

(vi) 
31

31




  (vii)  62     (viii) 26    (ix) 62   (x)  32     

2.  (i) 
2

3
   (ii) 

2

1
    (iii) 

2

1
    (iv) 1 

3.  (i) 1 Ges 0  (ii) 
29

278
  Ges 

2

1
  (iii) 

36

85
   

 
 


