
  

wÎ‡KvYwgwZK AbycvZ 

(Trigonometric Ratio) 
 

f~wgKv 

MwY‡Zi GKwU aviv ev wefvM nj wÎ‡KvYwgwZ| wÎ‡KvYwgwZ nj R¨vwgwZi m¤úªmvwiZ kvLv| A‡bK †ÿ‡ÎB `~iZ¡ ev 

D”PZv †mvRvmywR cwigvc Kivi Dcvq wQj bv| wÎfz‡Ri wewfbœ Ask wbY©‡qi gva¨‡gB ïiæ nq Giƒc `~iZ¡ ev 

D”PZv‡K m~² I mwVKfv‡e cwigv‡ci| Gfv‡eB D™¢e nq wÎ‡KvYwgwZ ev Trigonometry| MÖxK kã Tri (wZb), 

Gon (†KvY) I Metron (cwigvc) Øviv Trigonometry kãwU MwVZ| wÎ‡KvYwgwZ‡Z wÎfz‡Ri evû I †Kv‡Yi 

g‡a¨ m¤úK© wel‡q cvV`vb Kiv nq| †Kvb wKQzi D”PZv I `~iZ¡ wbY©‡qi †ÿ‡Î wÎ‡KvYwgwZi e¨vcK e¨envi n‡q 

_v‡K| MÖxK cwÛZ wncvK©vm (Hipparchus: 190-120BC) cÖ_g ixwZe× wÎ‡KvYwgwZK AbycvZ I m~Îvewj 

Avwe®‹vi K‡ib| ZvB Zv‡K wÎ‡KvYwgwZi RbK ejv nq| cieZx©‡Z U‡jwg (Ptolemy of Alexandria) 
wncvKv©‡mi aviYvmg~n msMwVZ K‡ib Ges A‡bK mgm¨vi mgvavb K‡ib| G BDwb‡U m~²‡Kv‡Yi wÎ‡KvYwgwZK 

AbycvZ wbY©q I AbycvZ¸‡jvi m¤úK© Ges wewfbœ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wb‡q Av‡jvPbv Kiv n‡e| 

 

 

 

 

wncvK©vm (190-120 wewm)  U‡jwg (90-168 GwW) 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb- 

 m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ eY©bv Ki‡Z cvi‡eb, 

 m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jvi g‡a¨ cvi¯úwiK m¤úK© wbY©q Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK A‡f`vewj cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb, 

 wewfbœ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jv wbY©q I cÖ‡qvM Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 10 w`b 

 

 

 

 

BDwbU 

14 

GB BDwb‡Ui cvVmg~n 

cvV 1: m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I AbycvZ¸‡jvi m¤úK© 

cvV 2: wewfbœ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
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cvV 1 

m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q I AbycvZ¸‡jvi m¤úK© 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 mg‡KvYx wÎfz‡Ri evû¸‡jvi bvgKiY Ki‡Z cvi‡eb, 

 m`„k mg‡KvYx wÎfz‡Ri evû¸‡jvi AbycvZmg~‡ni aªæeZv hvPvB K‡i cÖgvY I MvwYwZK mgm¨v 

mgvavb Ki‡Z cvi‡eb, 

 m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ eY©bv Ki‡Z cvi‡eb, 

 m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jvi g‡a¨ cvi¯úwiK m¤úK© wbY©q Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK A‡f`vewj cÖgvY Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK A‡f`vewj cÖ‡qvM Ki‡Z cvi‡eb| 

 

g~L¨ kã  

mg‡KvYx wÎfzR, m`„k mg‡KvYx wÎfzR, wÎ‡KvYwgwZK AbycvZ, aªæeZv, wÎ‡KvYwgwZK A‡f` 

 

 

 g~jcvV-  

mg‡KvYx wÎfz‡Ri evû¸‡jvi bvgKiY 

†h‡Kv‡bv GKwU †Kv‡Yi `ywU evû _v‡K| †Kv‡bv GKwU evûi Dci 

AmsL¨ we›`y wPwýZ K‡i Gme we›`y †_‡K Aci evûwUi Dci j¤ ̂

Uvb‡j AmsL¨ mg‡KvYx wÎfzR cvIqv hvq| mg‡Kv‡Yi wecixZ 

evûwU‡K AwZf~R, wbw`©ó m~²‡KvYwUi wecixZ evûwU‡K j¤ ̂Ges 

Aci evûwU‡K f~wg e‡j| A_v©r mg‡KvYx wÎfz‡Ri wZbwU evû‡K 

wZbwU wfbœ bvgKiY Kiv nq| h_v- AwZfyR, f~wg I j¤|̂ 

Dc‡ii wP‡Î ABC =  †Kv‡Yi Rb¨ AwZf~R AB, f~wg BC I 

j¤ ̂AC| 

we‡kl `ªóe¨t R¨vwgwZK wP‡Îi kxl©we›`y wPwýZ Kivi Rb¨ Bs‡iwR eo nv‡Zi eY© I evû wb‡`©k Ki‡Z Bs‡iwR †QvU 

nv‡Zi eY© e¨envi Kiv nq| †KvY wb‡`©‡ki Rb¨ cÖvqkB wMÖK eY© e¨eüZ nq| Gme eY©̧ ‡jvi QqwU eûj e¨eüZ 

eY© n‡jv: 

alpha () beta () gamma () theta () phi () omega () 
Avjdv weUv Mvgv w_Uv dvB I‡gMv 

 

cÖvPxb wMÖ‡mi weL¨vZ me MwYZwe`‡`i nvZ a‡iB R¨vwgwZ I wÎ‡KvYwgwZ‡Z wMÖK eY©̧ ‡jv e¨envi n‡q Avm‡Q| 

 

  

wkÿv_x©i 

KvR 

 I  †Kv‡Yi Rb¨ AwZf~R, f~wg I j¤ ̂wb‡`©k Kiæb| 

 

 

 

 

 

 

 

 

f~wg 

AwZfyR 

j¤^ 

A 

C B 

a 

b 
c  

 
(c) 

 

 
12 

9 
15 

(b) 

E 

D 

F 

 

 

(a) 



MwYZ BDwbU †PŠÏ 

wÎ‡KvYwgwZK AbycvZ  c„ôv 251 

m „̀k mg‡KvYx wÎfy‡Ri evû¸‡jvi AbycvZmg~‡ni aªæeZv 

g‡b Kiæb, POM GKwU m~²‡KvY| OP evû‡Z †h †Kvb GKwU we›`y X 

wbb| X †_‡K OM evû ch©šÍ XY j¤ ̂ Uvbyb| d‡j GKwU mg‡KvYx wÎfzR 

XOY MwVZ n‡jv| GB XOY Gi OX, OY I XY evû¸‡jvi †h wZbwU 

AbycvZ cvIqv hvq Zv‡`i gvb OP evû‡Z wbev©wPZ X we›`yi Ae¯’v‡bi Ici 

wbf©i K‡i bv| 

POM †Kv‡Yi OP evû‡Z †h †Kvb we›`y X I X1 †_‡K OM evû ch©šÍ 

h_vµ‡g XY I X1Y1 j¤ ̂ A¼b Ki‡j XOY I X1OY1 `yBwU m`„k 

mg‡KvYx wÎf~R MwVZ nq| 

GLb XOY I X1OY1 m`„k nIqvq, 

111 OX
OX

YX
XY

  ev, (i)....................
1

11

OX
YX

OX
XY

  

11 OX
OX

OY
OY

  ev, (ii)....................
1

1

OX
OY

OX
OY

  

111 OY
OY

YX
XY

  ev, (iii)....................
1

11

OY
YX

OY
XY

  

A_v©r, AbycvZmg~‡ni cÖ‡Z¨KwU aªæeK| GB AbycvZmg~n‡K wÎ‡KvYwgwZK AbycvZ e‡j| 

 

wbw`©ó cwigvY †Kv‡Yi Rb¨ †h †Kvb wbw`©ó wÎ‡KvYwgwZK Abycv‡Zi gvb aªæeK| 

 

  

wkÿv_x©i 

KvR 

wb‡Pi wZbwU m`„k mg‡KvYx wÎfy‡Ri evû¸‡jvi ˆ`N©̈  †g‡c mviwYwU c~iY Kiæb| 

wÎfy‡Ri AbycvZ¸‡jv m¤ú‡K© Kx jÿ¨ Ki‡Qb? 

 

 

 

 

 

evûi ˆ`N©̈  AbycvZ (†Kv‡Yi mv‡c‡ÿ) 

BC AB AC BC/AC AB/AC BC/AB 
      
      
      

m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

GKwU wbw`©ó m~²‡Kv‡Yi Rb¨ †h AmsL¨ mg‡KvYx wÎfyR cvIqv hvq Zv‡`i 

cÖ‡Z¨‡Ki evû wZbwUi Rb¨ wZbwU AbycvZ;  

AwZfzR

jĝ

,   

AwZfzR

f‚wg

,   

f‚wg

jĝ

 

Ges G‡`i wecixZ wZbwUmn †gvU QqwU AbycvZ cvIqv hvq| GB 

AbycvZ¸‡jv‡K wÎ‡KvYwgwZK AbycvZ e‡j| 

Kv‡RB wÎ‡KvYwgwZK AbycvZ ej‡Z mvaviYZ GKwU mg‡KvYx wÎfz‡Ri 

wZbwU evûi ga¨ †_‡K †h‡Kv‡bv `ywU evû wb‡q MwVZ AbycvZ‡K eySvq|  

GB AbycvZ mg‡KvYx wÎfz‡Ri mg‡KvY e¨ZxZ Aci †h‡Kv‡bv GKwU †Kv‡Yi cÖwÿ‡Z MwVZ nq|  

 

P X1 

X 

M Y1 Y O 

B 

C 

A
(ii) 

B 

C 

A
(iii) 

B 

C 

A
(i) 

 

f~wg 

AwZfzR 

j¤^ 

A 

X O 

P 

M 
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e¨vL¨v: g‡b Kiæb, AOX   POM    GKwU MÖxK Aÿi, †Kv‡Yi cÖZxK wnmv‡e e¨eüZ nq| 
POM GKwU mg‡KvYx wÎfyR|  †Kv‡Yi mv‡c‡ÿ wÎfz‡Ri evû wZbwU‡K bvgKiY Kiv nq: 

PM  j¤ ̂   †Kv‡Yi wecixZ evû, OM  f~wg   †Kv‡Yi msjMœ evû Ges OP  AwZfzR  mg‡Kv‡Yi 

wecixZ evû| 

 

GLb wÎ‡KvYwgwZK Abycv‡Zi msÁvbyhvqx: 

OP
PM


AwZfzR

jĝsin ;   

PM
OP


jĝ

AwZfzR

cosec  

OP
OM


AwZfzR

f‚wgcos ;   

OM
OP


f‚wg

AwZfzRsec  

OM
PM


f‚wg

jĝ

tan ;   

PM
OM


jĝ

f‚wgcot  

 

we‡kl `ªóe¨: sine, cosine, tangent, cotangent, secant, cosecant-†K ms‡ÿ‡c h_vµ‡g sin, cos, tan, cot, 
sec, cosec †jLv nq| 

 

GLv‡b jÿ¨ Kiæb †h, sin cÖZxKwU  †Kv‡Yi sin-Gi AbycvZ‡K eySvq; sin I  Gi ¸Ydj‡K bq|  ev‡` sin 

Avjv`v †Kvb A_© enb K‡i bv| wÎ‡KvYwgwZK Ab¨vb¨ AbycvZ¸‡jvi †ÿ‡ÎI welqwU cÖ‡hvR¨| 

wÎ‡KvYwgwZK AbycvZ¸‡jvi m¤úK© 

wP‡Î POM   
AZGe msÁvbyhvqx, 

(i) sin 
OP
PM

  Ges cosec  
PM
OP

  

 



cosec

11sin 

PM
OPOP

PM  Ges 




sin
1cosec   

(ii) 
OP
OM

cos  Ges 

OM
OP

sec  

 



sec

11cos 

OM
OPOP

OM  Ges 




cos
1sec   

(iii)   

OM
PM

tan  Ges 

PM
OM

cot  

 



cot

1tan   Ges 




tan
1cot   

(iv) 
OM
PM

tan = 

OP
OM
OP
PM

 je I ni Dfq‡K OP Øviv fvM K‡i 

 



cos
sintan    

Abyiƒcfv‡e, 




sin
coscot   

P 

O M 
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wÎ‡KvYwgwZK A‡f`vejx 

(i) wPÎ n‡Z, cx_v‡Mviv‡mi cÖwZÁv Abyhvqx 

222 OPOMPM   

ev, 2

2

2

2

2

2

OP
OP

OP
OM

OP
PM

  Dfq cÿ‡K OP2
 Øviv fvM K‡i 

ev, 1
22
















OP
OM

OP
PM

 

ev,     1cossin 22    
ev, sin2+ cos2  1 

 

sin2  Øviv sin  Gi eM© eySvq A_v©r  22 sinsin    

 

(ii) 222 OPOMPM   

ev, 2

2

2

2

2

2

OM
OP

OM
OM

OM
PM

  OM 2 Øviv Dfq cÿ‡K fvM K‡i 

ev, 

22

1 














OM
OP

OM
PM

 

ev,    22 sec1tan     
ev, sec2   1 + tan2 
ev, sec2  tan2    1 

 

(iii) Avevi, 

222 OPOMPM   

ev, 2

2

2

2

2

2

PM
OP

PM
OM

PM
PM

  PM2
 Øviv Dfq cÿ‡K fvM K‡i 

ev, 

22

1 














PM
OP

PM
OM

 

ev,    22 coseccot1    
ev, cosec2   1 + cot2  
ev, cosec2  cot2   1 

 

  

wkÿv_x©i 

KvR 

Gevi Avmyb wkÿv_x©e„›`, wb‡Pi Q‡K evg cv‡ki mv‡_ Wvb cv‡ki wgj Kiæb| 

1. tan  (a) 1 

2. sin (b) f~wg  

AwZfyR  

3. cos (c) j¤^  

AwZfzR  

4. cot2 (d) 
j¤^  

f~wg  

5. sin2 + cos2 (e) 1 + tan2 
6. sec2 (f)  cosec2  1 

 

P 

O M 
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D`vniY 1:  m~²‡KvY Ges tan   
b
a

 n‡j, sin Ges cos Gi gvb wbY©q Kiæb| 

mgvavb: tan   
b
a  

ev, 

b
a





cos
sin

 

ev, 2

2

2

2

cos
sin

b
a





 

ev, 2

2

2

2

sin1
sin

b
a


 


 

ev, b2 sin2 = a2 (1  sin2)  
ev, b2 sin2   a2  a2sin2  
ev, a2 sin2 + b2 sin2   a2 
ev, (a2 + b2) sin2  a2 

ev, sin2   22

2

ba
a


 

 sin   
22 ba

a


 

Avevi, cos2   1  sin2 

ev, cos2   22

2

1
ba

a


  

ev, cos2   22

222

ba
aba




 22

2

ba
b


 

 cos   
22 ba

b


 

D`vniY 2: sin A  
13
12  n‡j, cot A Gi gvb wbY©q Kiæb| 

mgvavb: cot A  
A
A

sin
cos   

A
A

sin
sin1 2

  

 

13
12

13
121

2









  

13
12

169
1441

  

 

13
12
169

144169 

  

13
12
169
25

  
12
5

13
12
13
5
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D`vniY 3: cÖgvY Kiæb sin4  cos4   sin2  cos2  

mgvavb: sin4  cos4     2222 cossin     
   2222 cossincossin    
  22 cossin.1    22 cossin   (cÖgvwYZ) 

D`vniY 4: cos A + sin A  cos2 A n‡j, †`Lvb †h, cosA – sin A  sin2 A 

mgvavb: cos A + sin A  cos2 A 

    22 cos2sincos AAA   
 cos2A + sin2 A + 2cosA sin A  2 cos2A 

 1+2 cosA sin A  2cos2 A 

 1  cos2A  cos2 A   2cosA sin A 
 sin2A  cos2 A   2cosA sin A 
 cos2A  sin2 A  2cosA sin A 
 (cosA + sin A) (cosA  sin A)  2cosA sin A  
 cos2 A (cosA  sin A)  2cosA sin A 

 cosA  sin A  A
A

AA sin2
cos2

sincos2
  (cÖgvwYZ)  

weKí cÖgvY 

cos A + sin A  cos2 A 
 AAA coscos2sin   
   AA cos12sin   

  
  1212

sin12
12

sincos








AAA  

   AAAA sinsin2sin12cos   
 AAA sin2sincos   
 

D`vniY 5: †`Lvb †h, 







sin
cos1

1 coseccot
1 coseccot 





θ
 

mgvavb: evgcÿ  

1 coseccot
1 coseccot







 

 ]1cotcosec[
1 coseccot

)cotcosec(coscot 22
22



 





ec

 

 

1 coseccot
)cot cosec)(cot cosec() cosec(cot







 

 

1 coseccot
)cot cosec1)( cosec(cot







 

 cot + cosec  



sin

1
sin
cos

   



sin
cos1

  Wvbcÿ (cÖgvwYZ) 

D`vniY 6: †`Lvb †h,  



sin1
sin1sectan 2




  

mgvavb: evgcÿ  2sectan     
2

cos
1

cos
sin







 




 

 
2

cos
1sin






 




 



2

2

cos
)sin1( 

 

 ]sin1cos[
sin1

)sin1( 22
2

2









  

 






sin1
sin1

)sin1)(sin1(
)sin1)(sin1(






   Wvbcÿ 
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  )(
sin1
sin1sectan 2 QED







  

QED Quod Erat Demonstrandum (j¨vwUb kã)  hv cÖgvY Kivi K_v wQj Zv cÖgvwYZ nj|  

Kg©cÎ 1: tan A + sin A  m Ges tan A  sin A  n n‡j, cÖgvY Kiæb †h, m2  n2
   4 )(mn  

mgvavb: evgcÿ  m2 - n2     22 sintansintan AAAA    
 4 tan A sin A          [(a + b)2 – (a – b)2 = 4ab]  
 AA 22 sintan4   )cos1(tan4 22 AA   

 AAA 222 costantan4   

 A
A
AA 2

2

2
2 cos

cos
sintan4   (evKx Ask wb‡R Kiæb) 

Kg©cÎ 2: cÖgvY Kiæb †h, sec  tan 



sin1
sin1


   

Bw½Z: evgcÿ  sec  tan  



 cos
sin

cos
1

  

2

cos
sin1

cos
sin1







 









  




2

2

cos
sin1

   (evKx Ask wb‡R Kiæb) 

Kg©cÎ 3: †`Lvb †h, AA
A
A tansec

sin1
sin1





 

Bw½Z: evgcÿ 
)sin1)(sin1(
)sin1)(sin1(

sin1
sin1

AA
AA

A
A






  

A
A
2sin1

sin1



  

(evKx KvR wb‡R Kiæb, cÖ‡qvR‡b †Rvovq ev `jxqfv‡e Kiæb| GKvšÍ cÖ‡qvR‡b wkÿ‡Ki mnvqZv wbb|) 

Kg©cÎ 4: hw` sin2 A + sin4 A  1 nq, Z‡e cÖgvY Kiæb †h, tan4A  tan2A 1 

Bw½Z: sin2 A + sin4 A  1   sin4 A  1  sin2 A 

  sin4 A  cos2 A   
A
A

A
A

4

2

4

4

cos
cos

cos
sin

    tan4 A  
A2cos

1  

(evKx KvR wb‡R Kiæb, cÖ‡qvR‡b †Rvovq ev `jxqfv‡e Kiæb| GKvšÍ cÖ‡qvR‡b wkÿ‡Ki mnvqZv wbb|) 

Kg©cÎ 5: hw` tan A  
3

1
nq, Z‡e 

AA
AA

22

22

seccosec
seccosec




Gi gvb wbY©q Kiæb| 

Bw½Z: tan A  3cot
3

1
 A

 

cÖ̀ Ë ivwk, 

AA
AA

22

22

seccosec
seccosec


  

AA
AA

22

22

tan1cot1
tan1cot1




  

(evKx KvR wb‡R Kiæb, cÖ‡qvR‡b †Rvovq ev `jxqfv‡e Kiæb| GKvšÍ cÖ‡qvR‡b wkÿ‡Ki mnvqZv wbb|) 

Kg©cÎ 6: cot A  
b
a

 n‡j, 

AaAb
AaAb

cossin
cossin


  Gi gvb wbY©q Kiæb| 
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Bw½Zt cot A  
b
a

A
A

b
a


sin
cos  2

2

sin
cos

b
a

Ab
Aa
  (evKx Ask wb‡R Kiæb|) 

 

 

 mvims‡ÿc- 

 GKwU wbw`©ó m~²‡Kv‡Yi Rb¨ †h AmsL¨ mg‡KvYx wÎfyR cvIqv hvq Zv‡`i cÖ‡Z¨‡Ki evû wZbwUi Rb¨ 

wZbwU AbycvZ;  

AwZfyR

jĝ

,   

AwZfyR

f‚wg

,   

f‚wg

jĝ

 Ges G‡`i wecixZ wZbwUmn †gvU QqwU AbycvZ cvIqv 

hvq| GB AbycvZ¸‡jv‡K wÎ‡KvYwgwZK AbycvZ e‡j|  

 
AwZfyR

jĝ

sin
;  

jĝ

AwZfyR

cosec ;  

AwZfyR

f‚wg

cos ;  

f‚wg

AwZfyR

sec ;  

f‚wg

jĝ

tan ;  

jĝ

f‚wg

cot |  

 



cosec

1sin  ;  



sin

1cosec  ;  



sec

1cos  ;  



cos

1sec  ;  



cot

1tan  ;  




tan
1cot  ;  




cos
sintan  ;  




sin
coscot    

 sin2+ cos2  1;  sec2  tan2    1;  cosec2  cot2   1 
 

 

 

 cv‡VvËi g~j¨vqb 14.1- 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-10): 

1. wb‡Pi Z_¨¸‡jv jÿ Kiæb: 

(i) sin2   1  cos2  

(ii) sec2   1 + tan2 

(iii) cot2   1  tan2 

Dc‡ii Z‡_¨i Av‡jv‡K wb‡gœi †Kvb&&wU mwVK? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 

2. cos = 
2
1

 n‡j, cot Gi gvb †Kvb&&wU? 

(K) 
3

1  (L) 1 (M) 3  (N) 2 

3. (sec2 + cosec2) Gi gvb KZ? 

(K) cos sin (L) sec2 cosec2 (M) cos cosec (N) sin cos 

 

 

 

 

 

wPÎ Abyhvqx 4 I 5 bs cÖ‡kœi DËi w`b: 

A 

B 

3 

C 
4 
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4. sin Gi gvb †Kvb&&wU? 

(K) 

4
3  (L) 

3
4  (M) 

5
3  (N) 

5
4

 

5. cot Gi gvb †KvbwU? 

(K) 

4
3  (L) 

5
3  (M) 

5
4  (N) 

3
4

 

6. sin sec Gi gvb KZ? 

(K) sin (L) cos (M) tan (N) cot 

7. tan cosec  KZ? 

(K) sin (L) cos (M) sec (N) cosec 

8. 
A

A
2

2

sin1
sin1


  KZ? 

(K) cos2A (L) sec2 (M) sin2 (N) cosec2A 

9. 
13
12cos A  n‡j, sinA  KZ?  

(K) 
13
5  (L) 

12
5  (M) 

13
12  (N) 

12
13

 

10. sin2 = 

2
1

n‡j, cos2  KZ?  

(K) 
2
1  (L) 

4
1  (M) 

2
3  (N) 

4
3

 

11. ABC mg‡KvYx wÎfz‡Ri C mg‡KvY, AB  29 †m.wg, BC  21 †m.wg. Ges ABC   n‡j     

cos2  sin2  Gi gvb wbY©q Kiæb| 

12. cÖgvY Kiæb, 1
cot1
1

tan1
1

22 



 AA

 

13. cÖgvY Kiæb, (1+tan A – secA) (1+cot A + cosec A)  2 

14. cÖgvY Kiæb, A
A

A
A

A 2sec2
1 cosec

 cosec
1 cosec

 cosec 





 

15. cÖgvY Kiæb, AA
A
A  coseccot

1sec
1sec





 

16. hw` a2sec2  b2tan2  c2
 nq, Z‡e †`Lvb †h, cosec  22

22

ac
bc




  

17. cot4A – cot2A  1 n‡j, cÖgvY Kiæb †h, cos4A + cos2A  1 

18. secA + tanA  
2
5  n‡j, secA  tanA Gi gvb wbY©q Kiæb| 

19. cÖgvY Kiæb, 0
tan

1sec
1sec

tan 
 A

A
A

A
 

20. cÖgvY Kiæb, 1
tan2
1

sin2
1

22 



 AA
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cvV 2 

wewfbœ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 cÖwgZ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb Ges Zv cÖgvY Ki‡Z cvi‡eb, 

 c~iK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 

 wewfbœ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jv cÖ‡qvM Ki‡Z cvi‡eb| 

 

g~L¨ kã  

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ, mg‡KvY, c~iK †KvY 

 

 

 g~jcvV-  

cÖwgZ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ (Trigonometric Ratios of Standard Angles) 

KvuUv-K¤úvm e¨envi K‡i 30o, 45o, 60o Ges 90o
 cwigv‡ci †KvY¸‡jv A¼b Kiv hvq| K¤úv‡mi mvnv‡h¨ 

A¼b‡hvM¨ †KvY¸‡jv‡KB cÖwgZ ev Av`k© †KvY ejv nq| wÎ‡KvYwgwZ wfwËK ev¯Íe mgm¨v mgvav‡bi AwaKvsk 

†ÿ‡ÎB GB wbw`©ó †KvY¸‡jvi wÎ‡KvYwgwZK Abycv‡Zi gvb Rvbv Avek¨K nq| 

 

R¨vwgwZK c×wZ‡Z GB wbw`©ó †Kv‡Yi Rb¨ wÎ‡KvYwgwZK Abycv‡Zi gvb A_v©r sin60o, cos30o, tan45o
 BZ¨vw`i 

gvb wbY©q Kiv hvq| GB gvb¸‡jv g‡b ivLvi mnR †KŠkj AvqZ¡ K‡i wÎ‡KvYwgwZK mgm¨vmg~‡ni mgvavb Kiv 

†h‡Z cv‡i| 

 

wÎ‡KvYwgwZK gv‡bi ev¯ÍewfwËK cÖ‡qv‡Mi †ÿ‡Î GB gvb¸‡jv wbY©‡qi c×wZi †P‡q gvb¸‡jv g‡b ivLv AwaKZi 

¸iæZ¡c~Y©| 

90o
 I 0o

 †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

aiv hvK, ¯’vbvswKZ Z‡j XOZ GKwU m~²‡KvY hvi GKevû 

OX, abvZ¥K X-Aÿ eivei Ges Aci OZ evû cÖ_g abvZ¥K 

PZy©fv‡M Aew¯’Z| XOZ-Gi cwigvc 30o, 45o, 60o, 90o, I 0o
 

n‡j, XOZ †K  †Kv‡Yi cÖwgZ Ae¯’vb (Standard Position) 
ejv nq| Giƒc Ae¯’v‡b OX iwk¥‡K GB †Kv‡Yi Avw` evû (Initial 
Line) Ges OZ iwk¥‡K cÖvšÍxq evû (Terminal Line) ejv nq| 

GLb, g~jwe›`y O †K †K›`ª K‡i 1 GKK e¨vmva© wb‡q GKwU e„Ë 

A¼b Kiæb| Aw¼Z e„Ë OX iwk¥‡K A we›`y‡Z, OY iwk¥‡K B 

we›`y‡Z I OZ iwk¥‡K P we›`y‡Z †Q` K‡i| D‡jøL¨ †h, P we›`y 

GKwU N~Yv©qgvb we›`y| 

PM  OX AuvKzb| g‡b Kiæb, P-Gi ¯’vbvsK (x, y)  
POM mg‡KvYx wÎfz‡Ri POM    we‡ePbvq wb‡j, f~wg OM  x, j¤̂ PM  y| 

myZivs cos  
OP
OM

  

1
x   x     [†h‡nZz, OP  1] 

Ges sin  ;
1

yy
OP
PM   

P †K NyYv©qgvb we›`y we‡ePbv K‡i, hLb P we›`y x-A‡ÿi Dci Ae¯’vb Ki‡e, ZLb †KvY  Gi gvb nq k~b¨| 

G Ae¯’v‡b j‡¤î ˆ`N©̈  k~b¨ n‡e Ges f~wgi ˆ`N©̈  AwZfz‡Ri mgvb n‡e| 

A_v©r   0o
 n‡j, PM  0, OP  OM  x n‡e| 

 
X 

Z 
P 

M 
X 

Y 

Y 

O 

B 

A 
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 cos0o  
OP
OM   1

x
x  cos0o  1 

Avevi, sin0o  00sin00 o 
xOM

PM
OP
PM

 

P †K N~Yv©qgvb we›`y a‡i, hLb P we›`y y-A‡ÿi Dci Ae¯’vb Ki‡e, ZLb f~wgi ˆ`N©̈  k~b¨ n‡e Ges j¤ ̂

AwZf~‡Ri mgvb n‡e| 

A_v©r   90o
 n‡j, PM  OP  y, OM  0 n‡e| 

sin900  190sin1 o 
y
y

OP
PM

 

Avevi, cos90o  090cos00 o 
yOP

OM
 

tan900  
0
y

x
y

OM
PM

 Awb‡Y©q/AmsÁvwqZ (KLbI †jLv nq Amxg )| 

Kg©cÎ 1: 0o
 †Kv‡Yi Rb¨ sin Ges cos Abycv‡Zi gvb e¨envi K‡i Ab¨vb¨ Abycv‡Zi gvb wbY©q Kiæb| 

 

Kg©cÎ 2: 90o
 †Kv‡Yi Rb¨ sin Ges cos Abycv‡Zi gvb e¨envi K‡i Ab¨vb¨ Abycv‡Zi gvb wbY©q Kiæb| 

 

Kg©cÎ 3: sin = n
2
1   hLb,   0o, 30o, 45o, 60o, 90o

 Ges n  0, 1, 2, 3, 4. 

(K) cÖ̀ Ë m~Î †_‡K Av`k© †KvY¸‡jvi sin Abycv‡Zi gvb wbY©q Kiæb| 

(L) sin-Gi gvb¸‡jv‡K wecixZµ‡g mvRv‡bv n‡j mswkøó †Kv‡Yi cos Abycv‡Zi gvb cvIqv hvq-Gi 

KviY Kx? †KvY¸‡jvi cos Abycv‡Zi gvb wjLyb| 

(M) Av`k© †KvY¸‡jvi tan Abycv‡Zi gvb wbY©q Kiæb| 

Kg©cÎ 4: (K) Kx k‡Z© sin  n
2
1

 m~ÎwU cÖ‡hvR¨ Zv D‡jøL Kiæb| 

(L) G m~Î cÖ‡qvM K‡i wÎ‡KvYwgwZK Abycv‡Zi gvb wbY©q †KŠkj eY©bv Kiæb| 

(M) cÖ̀ Ë m~Î †_‡K Av`k© †KvY¸‡jvi cosec Abycv‡Zi gvb wbY©q Kiæb| 

 

 GB sin, cos Ges tan Abycv‡Zi gvb¸‡jvi ¸YvZ¥K wecixZ (ev wecixZ fMœvs‡ki) gvb n‡e h_vµ‡g cosec, 
sec Ges cot AbycvZ ev dvsk‡bi gvb| Z‡e fMœvs‡ki n‡i k~b¨ n‡j Zv‡K AmsÁvwqZ aiv nq; KLbIev  wPý 

e¨envi Kiv nq| 

  †K Amxg ejv nq; Ges mvaviY A_© nj, Ggb GKwU fMœvsk hvi j‡e †h‡Kv‡bv Ak~b¨ msL¨v _vK‡Z cv‡i, 

Z‡e n‡i _vK‡e k~b¨| 

wÎfzR †_‡K cÖwgZ †Kv‡Yi gvb wbY©q 

GKwU mgevû wÎfzR †_‡K 30o
 I 60o

 †Kv‡Yi Ges mg‡KvYx mgwØevû wÎfzR †_‡K 45o
 †Kv‡Yi mKj 

Î‡KvYwgwZK Abycv‡Zi gvb cvIqv hvq| 

 

 

 

 

 

 

 

2a 

60o 

30o 

a 

2a 
h  a 3  

a 
45o 

45o 

b 

b 
b 2  
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mgevû wÎfz‡Ri cÖwZwU †KvY 60o
| †h‡Kv‡bv GKwU †Kv‡Yi mgwØLÐK wecixZ evû‡Z j¤ ̂nq Ges Zv‡K mgwØLÐb 

K‡i| G j‡¤î ˆ`N©̈ B wÎfzRwUi D”PZv h Gi cwigvc| wÎfz‡Ri cÖwZ evû‡K 2a a‡i wc_v‡Mviv‡mi m~Î cÖ‡qvM 

K‡i Gi D”PZv `vuovq: 

a2 + h2  (2a)2  a2 + h2  4a2  h2  3a2  h  23a  ;3a   (KviY Kx? †f‡e †`Lyb) 

h wÎfzRwUi ga¨gvI e‡U| mgevû wÎfz‡Ri A‡a©K wn‡m‡e †h ỳwU wÎfzR nj, G¸‡jv wK ai‡bi wÎfzR? wP‡Î †h †h 

gvb wb‡`©k Kiv nj, e¨vL¨v Kiæb| 

 

†h †Kv‡Yi AbycvZ wbY©q Ki‡Z n‡e Zv †Kvb& mg‡KvYx wÎfz‡R Av‡Q †ei Kiæb| mg‡Kv‡Yi wecixZ evû me©̀ vB 

AwZf~R wnmv‡e we‡eP¨| we‡eP¨ †Kv‡Yi wecixZ evû‡K j¤ ̂Ges (AwZfyR ev‡` Aci) msjMœ evû‡K f~wg a‡i 

Abycv‡Zi gvb wb‡gœv³ cÖ‡kœi Av‡jv‡K wbY©q Kivi †Póv Kiæb| 

 (i) 30o
 Gi mvBb gvb wbY©q Kivi Rb¨, mvBb Abycv‡Z †Kvb& evû j‡e Ges †Kvb& evû n‡i _v‡K? 

(ii) †h †Kv‡Yi gvb wbY©q Ki‡Z n‡e, †m †KvYwU †Kvb& mg‡KvYx wÎfy‡R Av‡Q? 

(iii) †h wÎfz‡R we‡eP¨ †KvYwU Av‡Q, Zvi AwZfzR KZ? 

30o
 †Kv‡Yi wecixZ evû (ev j¤̂) KZ? msjMœ evû KZ? 

,
2
1230sin o 

a
a

AwZfzR

evû wecixZ

   
,

2
3

2
330cos o 

a
a

AwZfzR

evû msjMœ

  

3
1

3
30tan o 

a
a

evû msjMœ

evû wecixZ

 
BZ¨vw`| 

45o
 Gi AbycvZ wbY©q Kivi Rb¨ wPšÍv Kiæb: †h wÎfy‡R 45o

 †KvY Av‡Q, Zvi AwZfzR KZ? 

45o
 †Kv‡Yi wecixZ evû KZ? msjMœ evû KZ? 

mg‡KvYx mgwØevû wÎfz‡Ri f~wg I j¤ ̂mgvb (wP‡Î b aiv nj) Ges m~ÿ‡KvYØ‡qi cÖwZwU 45o
| 

 

 AwZfzR  ;22 222 bbbb   
145tan o 

b
b

evû msjMœ

evû wecixZ

 BZ¨vw`| 

mg‡KvYx wÎfz‡Ri m~²‡KvYØ‡qi GKwU AciwUi wØ¸Y n‡j ÿz`ªZg evûwU AwZfy‡Ri A‡a©K nq| G 

aviYv‡K ¯x̂Kvh© a‡iI 30o
 I 60o

 †Kv‡Yi AbycvZ mn‡R wbY©q Kiv hvq| 

 

Kg©cÎ 5: Av`k© †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Zi GKwU QK AvswkK c~iY K‡i †`Iqv nj| evwK Ask c~iY Kiæb: 

†KvY  

AbycvZ  

0o 30o 45o 60o 90o †hfv‡e gvb cvIqv hvq 

sin 0 
2
1  

2
1  

2
3  1 µwgK PZz_v©sk‡K eM©g~j K‡i 

cos 1 
2
3  

2
1  

2
1  0 mvB‡bi gvb wecixZµ‡g mvwR‡q 

tan 0 
3

1  1 3  AmsÁvwqZ 
mvBb-gvb‡K Km-gvb Øviv fvM K‡i 

cot      U¨vb gv‡bi ¸YvZ¥K wecixZ 

sec      Km-gv‡bi ¸YvZ¥K wecixZ 

cosec      mvBb-gv‡bi ¸YvZ¥K wecixZ 
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D`vniY 1: †`Lvb †h, cos 3A  4cos3A – 3cosA, hw` A  30o
 nq| 

cÖgvY: evgcÿ  cos3A  cos (3.30o)  cos 90o  0 
Wvbcÿ  4cos3A – 3cosA 

 4cos3 30o – 3cos 30o
   A Gi gvb ewm‡q 

 
2
33

2
34

3










2
33

8
33.4  0

2
33

2
33

  

 evgcÿ  Wvbcÿ,  A_v©r cos 3A  4cos3 A – 3cosA (cÖgvwYZ) 

 

jÿYxq: cos 3A  4cos3A – 3cosA GwU GKwU A‡f`, A Gi †h †Kvb gv‡bi Rb¨B GwU mZ¨| 

A  0o
 Gi Rb¨ mZ¨Zv hvPvB Kiæb| 

D`vniY 2: †`Lvb †h, sin 2A  
A

A
2tan1

tan2


; †hLv‡b A  30o
 

cÖgvY: †`Iqv Av‡Q, A  30o, 

evgcÿ  sin 2A  sin (2.30o)  sin 60o  
2
3

 

Wvbcÿ  
A

A
2tan1

tan2
  

2)(tan1
tan2

A
A


  2o

o

)30(tan1
30tan2


  

 2

3
11

3
12












 3
11

3
2


  

3
4
3

2

  
2
3

4
3

3
2

  

 evgcÿ  Wvbcÿ  sin 2A  
A

A
2tan1

tan2


 (cÖgvwYZ) 

jÿYxq: GwU GKwU A‡f`, A Gi †h †Kvb gv‡bi Rb¨B GwU mZ¨|  

A  0o
 Ges 45o

 gv‡bi Rb¨ Gi mZ¨Zv hvPvB Kiæb| 

D`vniY 3: 2cos(A+B)  1  2sin(A – B) Ges A, B m~²‡KvY n‡j, †`Lvb †h, A  45o
 Ges B  15o

 n‡e| 

cÖgvY: †`Iqv Av‡Q, 2cos(A+B)  1  2sin(A – B) Ges A, B m~²‡KvY| 

2cos (A + B)  1   cos (A + B)  o60cos
2
1   [cos 60o  

2
1

] 

 A + B  60o ......................... (i) 

Avevi, 2sin (A – B)  1    sin (A – B) 
2
1  sin 30o

 
 [sin 30o  

2
1 

 
 A – B  30o ......................... (ii) 
(i) bs I (ii) bs †hvM K‡i, 2A  90o  A  45o

 

(i) bs n‡Z (ii) bs we‡qvM K‡i, 2B  30o  B  15o
 

 A  45o
 Ges B  15o  (cÖgvwYZ) 

D`vniY 4: mgvavb Kiæb: sin + cos  1; hLb 0o    90o
 

cÖgvY: sin + cos  1 

   22 1cossin     
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 sin2 + cos2 + 2sin.cos  1 
 1 + 2sin.cos  1   
 2sin.cos  0 
 sin.cos  0    
 sin  0   A_ev, cos  0 
 sin  sin0o      A_ev, cos  cos90o 
   0o

 A_ev   90o 
  

D`vniY 5: mgvavb Kiæb: cos2  sin2  2 – 5cos, hLb  m~²‡KvY| 

mgvavb: cos2  sin2  2 – 5cos 

 cos2 – sin2 – 2 + 5cos = 0  
 cos2 – (1  cos2) – 2 + 5cos  0 
 cos2 – 1 + cos2 – 2 + 5cos  0  
 2cos2 + 5cos – 3  0 
 2cos2 + 6cos – cos – 3  0  
 2cos (cos + 3) – 1 (cos + 3)  0 
 (2cos – 1) (cos + 3)  0  
 2cos – 1  0  A_ev,  cos + 3  0 

 cos  
2
1

 A_ev,  cos  – 3 

wKš‘ cos Gi gvb 1 Gi †ewk bq Ges – 1 Gi Kg bq: – 1  cos   1 

 cos   
2
1  cos  cos 60o

   cos 60o  
2
1  

   60o  

D`vniY 6: †`Lvb †h, 3tan2 30o + 
4
1 sec60o + 5cot245o – 

3
2 sin2 60o  6. 

cÖgvY: Avgiv Rvwb, tan 30o  
3

1  ;  sec60o  2;  cot45o  1 Ges sin60o  
2
3

 

evgcÿ  3tan2 30o + 
4
1  sec60o + 5cot245o – 

3
2  sin260o

 

   3(tan 30o)2 + 
4
1  sec60o + 5(cot45o)2 – 

3
2

 
(sin60o

)

 2
 

2

2
2

2
3

3
2)1(52

4
1

3
13 

















 

4
3

3
25

2
1

3
13 

 

        



 6

2
12

2
11012

2
15

2
11  Wvbcÿ 

 3tan2 30o + 
4
1 sec60o + 5cot245o – 

3
2 sin2 60o  6 (cÖgvwYZ) 
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Kg©cÎ 6: mgvavb Kiæb: 

  o2 90003tan31tan    

(GwU GKwU wØNvZ mgxKiY hv‡K GK gvwÎK Drcv`‡K cÖKvk Kiv hvq|) 

c~iK †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

Avgiv Rvwb †h, `yBwU m~²‡Kv‡Yi cwigv‡ci mgwó 90o
 n‡j, Zv‡`i GKwU‡K AciwUi c~iK †KvY ejv nq| †hgb 

30o
 I 60o

 Ges 15o
 I 75o

 ci¯úi c~iK †KvY| 

mvaviYfv‡e,  †KvY I  o90  †KvY ci¯ú‡ii c~iK †KvY| 

g‡b Kiæb, XOY   Ges P GB †Kv‡Yi OY evûi Dci GKwU we›`y| PM  OX AuvKzb| 

†h‡nZz wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY, 

AZGe, POM mg‡KvYx wÎfz‡R PMO  90o
  

Ges OPM + POM  GK mg‡KvY  90o
 

 OPM  90o  POM  90o –   †h‡nZz POM  XOY    

  
OP
OMo90sin  cos POM  cos  

 
OP
PMo90cos  sin POM  sin  

 
PM
OMo90tan  cot POM  cot  

 
OM
PMo90cot  tan POM  tan  

 
PM
OMo90sec  cosec POM  cosec  

 
OM
OPo90cosec  sec POM  sec  

Dc‡ii m~Î¸‡jv wbgœwjwLZfv‡e K_vq cÖKvk Kiv hvq: 

c~iK †Kv‡Yi sine  †Kv‡Yi cosine; 
c~iK †Kv‡Yi cosine  †Kv‡Yi sine; 
c~iK †Kv‡Yi tangent  †Kv‡Yi cotangent, BZ¨vw`| 

z 

  

wkÿv_x©i 

KvR 

 o90sec
3
5  n‡j, cosec – cot -Gi gvb wbY©q Kiæb| 

 

 

 mvims‡ÿc- 

 0, 1, 2, 3 Ges 4 msL¨v¸‡jvi cÖ‡Z¨KwU‡K 4 Øviv fvM K‡i fvMd‡ji eM©g~j wb‡j h_vµ‡g sin 0o, sin 
30o, sin 45o, sin 60o Ges sin 90o Gi gvb cvIqv hvq| 

 4, 3, 2, 1 Ges 0 msL¨v¸‡jvi cÖ‡Z¨KwU‡K 4 Øviv fvM K‡i fvMdj¸‡jvi eM©g~j wb‡j h_vµ‡g cos 0o, 
cos 30o, cos 45o, cos 60o Ges cos 90o Gi gvb cvIqv hvq|  

 0, 1, 3 Ges 9 msL¨v¸‡jvi cÖ‡Z¨KwU‡K 3 Øviv fvM K‡i fvMdj¸‡jvi eM©g~j wb‡j h_vµ‡g tan 0o, tan 
30o, tan 45o Ges tan 60o Gi gvb cvIqv hvq| (D‡jL¨ †h, tan 90o msÁvwqZ bq)|  

P 

O M 

 
 

90o- 
 

X 

Y 
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 9, 3, 1 Ges 0 msL¨v¸‡jvi cÖ‡Z¨KwU‡K 3 Øviv fvM K‡i fvMdj¸‡jvi eM©g~j wb‡j h_vµ‡g cot 45o, 
cot 60o, cot 90o Gi gvb cvIqv hvq| (D‡jL¨ †h, cot 0o msÁvwqZ bq)| 

 secant Gi gvb cosine Gi gv‡bi ¸YvZ¥K wecixZ| 

 cosecant Gi gvb sine Gi gv‡bi ¸YvZ¥K wecixZ|  

    cos90sin o  ;    sin90cos o  ;      cot90tan o  ; 
   tan90cot o  ;   o90sec cosec ;  o90cosec sec  

 

 

 

 cv‡VvËi g~j¨vqb 14.2- 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-6): 

1. sin30o Gi gvb wb‡Pi †Kvb&&wU? 

(K) 0 (L) 
2
1

   
(M) 1 (N) 

2
1

 

2. o

o

30cos
30sin

 KZ? 

(K) 0 (L) 
3

1

 
(M) 3  (N) 1 

3. A = 30o
 n‡j, 

2
3sin A

 KZ? 

(K) 0 (L) 1 (M) 
2

1
 (N) 

2
3

 

4. o2

o2

60cot1
60cot1




 KZ? 

(K) 
2
1  (L) 

2
1

 
(M) 

4
1  (N) 

3
2

 

5.  = 30o
 n‡j, 3sin  4sin3  KZ? 

(K) cos3 (L) tan3 (M) sec3 (N) sin3 

6. A = 15o
 n‡j, tan3A  KZ? 

(K) 0 (L) 1 (M) 3  (N)

 3
1

  

gvb wbY©q Kiæb (7-10): 

7. sin3 30o + 4cot245o – sec2 60o
 

8. (sin 30o + sin 45o) (cos60o + cos45o) +
4
1

 

9. hw` tan2 
4
  – cos2 

3
   xsin 

4
  cos  

4
 tan 

3
  nq, Z‡e x Gi gvb wbY©q Kiæb|  

10. 5sin90o + 3cos0o – 6 tan45o – sec245o 
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c„ôv 266  evsjv‡`k Dš§y³ wekŵe`¨vjq 

cÖgvY Kiæb (11-14): 

11. tan 2A  
A

A
2tan1

tan2


,hw` A  300
 nq|  

12. oo
o

o

60tan60sec
30cos1
30cos1





 

13.  oo
oo

oo

oo

oo

60cos60sin
2
1

60cos60sin
60cos60sin21

60cos60sin
60cos60sin21










 

14. hw`   450
 nq Z‡e  

sin 2  2sin cos 

cos 2  cos2 – sin2 

 

mgvavb Kiæb (15-16): 

15. 4)cot(tan3   , hLb 0o    90o
 

16. sec2 – 2tan  0,      hLb 0o    90o 

 
 


