
  

wÎ‡KvYwgwZK AbycvZ 

(Trigonometric Ratios) 
 

f~wgKv 

wÎ‡KvYwgwZ kãwU G‡m‡Q MªxK kã trigono I metron G `ywU kã †_‡K|  trigonoA_© wÎfzR I metronA_© 

cwigvc Kiv| AZGe wÎ‡KvYwgwZ k‡ãi A_© Øviv wÎfz‡Ri cwigvc †evSv‡bv nq| MwYZ kv‡¯¿i †h kvLvq wGf~‡Ri 

wZbwU †KvY I wZbwU evûi cwigvc I GZ`m¤úK©xq welq Av‡jvwPZ nq Zv‡K wÎ‡KvYwgwZ ejv nq| AwZ cÖvPxb 

Kv‡j wÎ‡KvYwgwZi cwiwa ïaygvÎ wÎfy‡Ri †KvY, evû I †ÿGdj wbY©‡qi g‡a¨ mxgve× wQj| wKš‘ eZ©gv‡b 

weÁv‡bi wewfbœ kvLvq Gi cª‡qvM we¯Í…wZ jvf K‡i‡Q|eZ©gv‡b  MwY‡Zi †h †Kvb kvLvq wkÿvjv‡fi Rb¨ 

wÎ‡KvYwgwZi Ávb GKvšÍ Acwinvh©| wÎ‡KvYwgwZ `yBwU kvLvq wef³| Zv‡`i GKwU nj mgZj wÎ‡KvYwgwZ 

(Plane Trigonometry) Ges AciwU nj †MvjKxq wÎ‡KvYwgwZ (Spherical Trigonomerty)| Avgv‡`i Av‡jvPbv 

mgZj wÎ‡KvYwgwZ‡Z mxgve× _vK‡e| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 wÎ‡KvYwgwZK †KvY Kx Zv ej‡Z cvi‡eb, 

 †Kv‡Yi wWwMÖ I †iwWqvb wbY©q Ki‡Z cvi‡eb, 

 wWwMÖ I †iwWqv‡bi m¤úK© wbY©q Ki‡Z cvi‡eb 

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

 PZz©fvM Abyhvqx wÎ‡KvYwgwZK Abycv‡Zi wPý wba©viY Ki‡Z cvi‡eb, 

 wba©vwiZ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Zi gvb wbY©q Ki‡Z cvi‡eb, 

 mgm¨v mgvav‡b wÎ‡KvYwgwZK Abycv‡Zi gvb cÖ‡qvM Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU mgvwßi m‡ev©”P mgq  10 w`b 

 
 

GB BDwb‡Ui cvVmg~n 

cvV 7.1: wÎ‡KvYwgwZK †KvY, wWwMÖ I †iwWqvb cwigvc 

cvV 7.2: wÎ‡KvYwgwZK †Kv‡Yi AbycvZ I AbycvZmg~‡ni g‡a¨ m¤úK© 

cvV 7.3: K‡qKwU wba©vwiZ †Kv‡Yi Rb¨ wÎ‡KvYwgwZK Abycv‡Zi gvb 

cvV 7.4: wÎ‡KvYwgwZK dvsk‡bi gv‡bi cwieZ©b 

cvV 7.5: wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ 

 

 

  

BDwbU 

7 
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wÎ‡KvYwgwZK †KvY, wWwMÖ I †iwWqvb cwigvc 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wÎ‡KvYwgwZK †KvY m¤ú‡K© wjL‡Z cvi‡eb, 

 †Kv‡Yi wWwMÖ I †iwWqvb wewfbœ c×wZ‡Z cwigvc Ki‡Z cvi‡eb, 

 †PŠKb wK Zv wjL‡Z cvi‡eb, 

 †Kv‡bv e„‡Ëi cwiwa I Zvi e¨v‡mi AbycvZ GKwU aªyeK Zv cÖgvY Ki‡Z cvi‡eb, 

 †iwWqvb GKwU aªæe‡KvY Zv cÖgvY Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wÎ‡KvYwgwZK †KvY, PZzf©vM/†PŠ‡Kvb,lvUg~jK, kZg~jK I e„Ëxqg~jK c×wZ 

 

 

g~jcvV- 

 

wÎ‡KvYwgwZK †KvY(Trigonometric Angle): 
mvaviYZ R¨vwgwZ‡Z `yBwU ci¯úi‡Q`x iwk¥ Øviv †Kv‡Yi DrcwË 

nqGes †K‡Yi cwigvb 1  n‡Z 360°Gi g‡a¨ mxgve× _v‡K Ges Zv 

nq abvZ¥K| R¨vwgwZ‡Z FYvZ¥K †KvY A_©nxb| wÎ‡KvYwgwZ‡Z †Kv‡Yi 

e¨vL¨v wfbœ| GKwU iwk¥ Aci GKwU w¯’i iwk¥i †cÖwÿ‡Z Ny‡i wbw`©ó 

Aeöv‡b Avm‡Z †h cwigvb AvewZ©Z nq Zv H iwk¥ Øviv m„ó †Kv‡Yi 

cwigvc| iwk¥wUi cÖvšÍ we›`y‡K Drcbœ †KvYwUi kxl©we›`y ejv nq|g‡b 

Kiæb XOXʹ IYOYʹ`yBwU w¯’i iwk¥ j¤f̂v‡e Aew¯’Z| GLb hw` GKwU 

N~Y©vqgvb iwk¥ Avw` Ae¯’vb n‡Z Nwoi KuvUvi wecixZ w`‡K Ny‡i 

	Ae¯’v‡b G‡m w¯’i nq Zvn‡j †Kv‡Yi msÁvbyhvqxN~Y©vqgvb iwk¥ Øviv 

m„ó †Kv‡Yi cwigvb  | hw` GB N~Y©vqgvb iwk¥wU GKB w`‡K 

Nyi‡Z Nyi‡Z Avw` Ae¯’vb OX cvi n‡qOBAe¯’v‡b G‡m w¯’i nq Zvn‡j m„ó †Kv‡Yi cwigvb n‡e XOBGes Zv Pvi 

mg‡Kv‡Yi †P‡q eo| Dc‡ii †KvY `ywU abvZ¥K| wKš‘ N~Y©vqgvb iwk¥wU hw` Nwoi KuvUvi w`‡K †Nv‡i OC Ae¯’v‡b 

G‡m w¯’i nq Zvn‡j †Kv‡Yi cwigvbn‡e XOC Ges Zv n‡e FYvZ¥K| AZGe wÎ‡KvYwgwZK †Kv‡Yi cwigvb 
0n‡Z 360° Gi g‡a¨ mxgve× bq Ges Zv abvZ¥K ev FYvZ¥K n‡Z cv‡i| 

 

PZzf©vM/†PŠ‡Kvb (Quadrant): 
wP‡Î jÿ¨ Ki‡j †`Lv hvq †h j¤f̂v‡e `Ûqgvb 

XOXʹ I YOYʹiwk¥`yBwU mgZj †ÿGwU‡K PviwU 

As‡k wef³ K‡i‡Q| GB PviwU As‡ki cÖ‡Z¨KwU 

Ask‡K PZzf©vM e‡j|XOY,YOXʹ, XʹOYʹ,YʹOX 

Ask‡Kh_vµ‡g cÖ_g, wØZxq, Z…Zxq I PZz_© 

PZzf©vM e‡j| myZivs wÎ‡KvYwgwZK†Kv‡Yi cwigvc 

hvB †nvK bv †Kb †mwU †h †KvbGKwU †PŠ‡Kv‡bi 

g‡a¨ Ae¯’vb Ki‡e|g‡b Kiæb GKwU N~Y©vqgvb 

iwk¥ 

o850  †KvY Drcbœ K‡i|Zvn‡j eyS‡Z n‡e 

cvV 

O 

Y
A

XX 

Y 

Y

A

XX 

Y 

O 

Xʹ

Y
 

O 

Y   

C 

B 

A 

X 
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N~Y©vqgvb iwk¥wU Nwoi KuvUvi wecixZ w`‡K `yBevi )7202360( oo  m¤ú~Y© AveZ©‡bi ciGKB w`‡KAveZ©b 

K‡i  

(

ooo 130720850  ) †KvY wPwýZ K‡i‡Q| myZivs N~Y©vqgvb iwk¥wUi †kl Ae¯’vb n‡e wØZxqPZz©fv†M (1g wP‡Î 

wØZxq PZzf©vM)|wKš‘ hw` †Kv‡Yi cwigvb 

o850 nq Zvn‡j eyS‡Z n‡e N~Y©vqgvb iwk¥wU Nwoi KuvUviw`‡K `yBevi c~Y© 

AveZ©‡bi ci GKB w`‡K AviI 

o130  AveZ©b K‡i †KvY wPwýZ K‡i‡Q Ges N~Y©vqgvb iwk¥wUi †kl Ae¯’vb n‡e 

Z…Zxq PZzf©v‡M (2q wP‡Î Z…Zxq PZyf©vM)|  wbw`©ócwigvb †KvY wPýZ Kivi ci N~Y©vqgvb iwk¥wU †h Ae¯’v‡Z†cuŠQvq 

HAe¯’vb‡K cÖvwšÍK †iLv/†kl Ae¯’vb/ e¨vmva© †f±i (Radius Vector) ejv nq| 

 

†Kv‡Yi wWwMª I †iwWqvb cwigvc: R¨vwgwZK msÁvbyqx GKwU mij‡iLv Aci GKwU mij‡iLvi Dci `Ûvqgvb n‡j 

hw` mgvb mwbœwnZ †KvY Drcbœ K‡i Z‡e Zv‡`i cÖ‡Z¨KwU‡K mg‡KvY e‡j| BDwK¬‡Wi ¯x̂Kvh© Abyhvqx mg‡KvY 

GKwU w¯’i †KvY ev aªæeK| mg‡KvY‡K g~j GKK a‡i †KvY cwigv‡ci Rb¨ wÎ‡KvYwgwZ‡Z mvaviYZ wZb cÖKvi 

GKK e¨envi Kiv nq| GB c×wZ¸‡jv nj Ñ 

K) lvUg~jK c×wZ (Sexagesmal System)    

L) kZg~jK c×wZ (Centesimal system) 

M) e„Ëxq c×wZ (Circular System) 

 

(K)lvUg~jK c×wZ (Sexagesmal System): GB c×wZ‡Z GK mg‡Kv‡Yi mgvb 90 fv‡M fvM K‡i GK GK 

fvM‡K wWwMÖ ejv nq| cÖwZ wWwMÖ‡K 60 wgwb‡U Ges cÖwZ wgwbU‡K 60 †m‡K‡Û fvM Kiv nq| 

1  mg‡KvY = 90°(beŸB wWwMÖ) 

1°= 60ʹ (lvU wgwbU) 

1ʹ =  60ʹʹ(lvU †m‡KÛ) 

ÿz`ªZg  fvM¸‡jv 60 weavq Gi bvgKiY lvUg~jK n‡q‡Q| †KvY cwigv‡ci GB GKK‡K mvaviY (Common) ev 

e„wUk c×wZ (British System) I ejv nq| 

(L) kZg~jK c×wZ (Centesimal system): GB c×wZ‡Z GK mg‡KvY‡K mgvb 100 fv‡M fvM K‡i GK GK 

fvM‡K ‡MÖW ejv nq| cÖwZ †MÖW‡K GKkZg~jK wgwbU Ges cÖwZ kZg~jK wgwbU‡K GK kZg~jK †m‡K‡Û fvM Kiv 

nq| 

1 mg‡KvY  =100g (GKk †MÖW) 

1g  =100ʽ (GKk kZg~jK wgwbU) 

1ʽ  =100ʽʽ (GKk kZg~jK †m‡KÛ)   GB c×wZ‡K divwk c×wZ I ejv nq| 

 

(M) e„Ëxq c×wZ (Circular System) : †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb ‰`N©̈ wewkó e„ËPvc e„‡Ëi †K‡›`ª †h †KvY 

Drcbœ K‡i Zv‡K ejv nq GK †iwWqvb| †iwWqv‡bi cwigvY e„‡Ëi Dci wbf©i K‡i bv| GwU GKwU aªæe †KvY, ZvB 

†KvY cwigv‡ci GKK wn‡m‡e MÖnY‡hvM¨|†iwWqv‡bi msÁv e„‡Ëi m‡½ m¤úwK©Z e‡j †KvY cwigv‡ci GB c×wZ‡K 

e„Ëxq c×wZ e‡j|GB c×wZ‡K †iwWqvbg~jK c×wZI ejv nq| 

 

D‡jøL¨ †h, †Kv‡Yi †Kv‡bv D‡jøL bv _vK‡j Zv †iwWqvb aiv nq| 

 

†KvY cwigv‡ci wewfbœ GK‡Ki g‡a¨ m¤úK©  

(K) †Kv‡Yi lvUg~jK/wWwMÖ I e„wËqg~jK/†iwWqvb cwigv‡ci g‡a¨ m¤úK©: 

lvUg~jK c×wZ†Z, 1 mg‡KvY =90ev 2mg‡KvY =180e„wËq c×wZ‡Z , mg‡KvY = 1†iwWqvb 

ev, 2 mg‡KvY = †iwWqvb, A_©vr

c
 

 ev, 2 mg‡KvY = 180  
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A_©vr

c
 =180 

wKš‘ g‡b ivL‡Z n‡e nj GKwU aªæe msL¨v hvi Avmbœ gvb‡K ev03.14159(cuvP `kwgK ch©šÍ) aiv nq| 

 

lvUg~jK I kZg~jK GK‡Ki g‡a¨ m¤úK©: 

lvUg~jK c×wZ†Z, 1 mg‡KvY = 90 
Ges kZg~jK c×wZ‡Z 1 mg‡KvY  =100  

90° = 	100  

ev,9° = 	10  

1° = 	 = 	1.11  (cÖvq) 

Avevi, 10 = 9°
 

1 =
°

= 0.9°
 

 

lvUg~jK, kZg~jK I e„Ëxq GK‡Ki g‡a¨ m¤úK©: 

e„wËq c×wZ‡Z Avgiv cvB, 1 †iwWqvb = mg‡KvY  

†iwWqvb =2 mg‡KvY                                             

ev, 1 †iwWqvb = mg‡KvY = 	 °
.

= 57°17′45′′ 

Avevi,1°	 = 	
°
†iwWqvb	= 	 3.14159

180° †iwWqvb = 	0.0174533†iwWqvb 

wKš‘ Aci `yB c×wZ Abymv‡i , 

2 mg‡KvY = 180° = 200  

2 mg‡KvY = 180° = 200 	= 	  

1 mg‡KvY = 90°	 = 	100 =  

g‡b Kiæb, GKwU wbw ©̀ó †Kv‡Yi cwigvY‡K lvUg~jK, kZg~jK I e„Ëxq c×wZ‡Z h_vµ‡g wWMÖx,  †MÖW 

I †iwWqvb wb‡`©k Kiv nj|  

Zvn‡j,180° = 	  

 ° =
°

×  †iwWqvb 

Avevi †h‡nZz,100 =  

 = × †iwWqvb 

 

myZivs, = =  

 = =  

 

 

†iwWqvb cwigv‡c e„ËPv‡ci ˆ`N©̈  I e„ËKjvi †ÿÎd‡ji m~Î: 

e„ËPv‡ci ˆ`N©̈  : g‡b Kiæb, O †K›`ªwewkó e„‡Ëi e¨vmva© r  Ges e„ËPvc sAB  

Ges †K‡›`ª 

cAOB   †KvY Drcbœ K‡i|e„‡Ëi cwiwa=2r| e„‡Ëi †K‡›`ª 

†gvU Drcbœ †KvY =2Ges Pvc s Øviv †K‡›`ª Drcbœ †Kv‡Yi wWMÖx cwigvY Avgiv 

Rvwb, e„‡Ëi †Kv‡bv Pvc Øviv Drcbœ †K›`ª̄ ’ †KvY H e„ËPv‡ci mgvbycvwZK, 

 =  

B 

A 
e„

O 
r 
e„

s 
e„



D”PZiMwYZ 1g cÎ  BDwbU mvZ 

wÎ‡KvYwgwZK †KvY I AbycvZ  c„ôv 177 

rs          

   

e„ËKjvi †ÿÎdj:  

g‡b Kiæb, O†K›`ªwewkó e„‡Ëi e¨vmva© r  GKK Ges e„ËwUi AB  Pvc †K‡› ª̀ †KvY Drcbœ K‡i| OA †iLvs‡ki 

Dci j¤ ̂OC †iLvsk A¼b Kiæb| 

Zvn‡j, e„ËKjvAOBGi †ÿÎdj,  

e„ËKjv AOB Gi †ÿÎdj

AOB = 

e„ËKjv AOC Gi †ÿÎdj

AOC  

ev, 

e„ËKjv AOB Gi †ÿÎdj

 e„ËKjv AOC Gi †ÿÎdj

= 

AOB
AOC 

ev, 

e„ËKjv AOB Gi †ÿÎdj

 e„ËKjv AOC Gi †ÿÎdj

= 



2

 

ev, e„ËKjv AOB Gi †ÿÎdj= 

2

e„ËKjv AOC Gi †ÿÎdj  

ev, e„ËKjv AOB Gi †ÿÎdj= 

2

4
12 r



 eM© GKK  [   e„ËKjv AOC Gi †ÿÎdj = 

4
1

e„Ë‡ÿ‡Îi †ÿÎdj] 

ev, e„ËKjv AOB Gi †ÿÎdj= 

 2
2
1 r eM© GKK, †hLv‡b  †iwWqvb cwigv‡c | 

 

Dccv`¨(Theorem): †h‡Kv‡bv e„‡Ëi cwiwa I Zvi e¨v‡mi AbycvZ GKwU ayªeK| 

cÖgvY t  g‡b Kiæb O  `yBwU e„‡Ëi mvaviY †K›`ª| eo e„ËwU‡Z n msL¨K mgvb evû wewkó ABCD eûfzR A¼b 

Kiæb| ODOCOBOA ,,, †hvM Kiæb| GB †iLv¸wj †QvU e„ËwU‡K h_vµ‡g ..,.........,,, DCBA  we›`y‡Z †Q` K‡i| 

GLb ..,.........,, DCCBBA 
 †hvM Kiæb, Zvn‡j ...........DCBA 

†ÿÎwU †QvU e„‡Ë AšÍwj©wLZ  msL¨K mgvb 

evû wewkó eûfzR n‡e| GLb (eo e„‡Ëi `ywU e¨vmva©) 

Ges BOAO   (†QvU e„‡Ëi GKwU e¨vmva©)  

myZivs, 

BO
OB

AO
OA





 Ges BAOOABAOB   Ges ,  Gi mvaviY †KvY|  

AZGe, OAB Ges BAO   n‡e m „̀k‡KvYx|  


AO

OA
BA

AB





 

ev,

AO
OA

BAn
ABn




.
.

 

ev, 

AO
BAn

OA
ABn





..

  

A_©vr,

eo e„‡Ëi AšÍwj©wLZ eûfz‡Ri cwimxgv

eo e„‡Ëi e¨vmva©

= ----------------(i) 

GLb, eûfz‡Ri evû msL¨v n hZ †ewk n‡e AB Ges Ab¨vb¨ evûi ‰`N©̈  ZZ †QvU n‡e| Gfv‡en-Gi gvb Amxg 

n‡j (i)-bs wb¤œiƒc AvKvi aviY Ki‡e Ñ 

eo e„‡Ëi cwiwa

eo e„‡Ëi e¨vmva©

=

†QvU e„‡Ëi cwiwa

†QvU e„‡Ëi e¨vmva©

 

eo e„‡Ëi cwiwa

eo e„‡Ëi e¨vm

=

†QvU e„‡Ëi cwiwa

†QvU e„‡Ëi e¨vm

    ... ... ... ... ... (ii) 

Gfv‡e †h †Kv‡bv msL¨K e„Ë AsKb K‡i (ii) bs mgxKi‡Yi mZ¨Zv cÖgvY Kiv hvq| 

myZivs, 

†h †Kvb e„‡Ëi cwiwa

†mB e„‡Ëi e¨vm

= aªæe msL¨v... ... ... ... ... (iii) 

C 

B 

A 
e„

O 
r 
e„

B O 

D 

C’ 

C 

A’ A 

B’ 

D’ 
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†Kv‡bv e„‡Ëi e¨vmva©‡K r Ges e¨vm‡K d aiv n‡j (iii) bs mgxKiY n‡e,

cwiwa

d = , [†hLv‡b, e¨vm=d Ges GKwU 

aªæe msL¨v,Gi Avmbœ gvb‡K (Approximate value) aiv nq  

7
22

 ev 3.14159, cuvP `kwgK ch©šÍ] 

 

cÖgvY Kiæb †h, †iwWqvb GKwU aªæe †KvY| 

cÖgvY:  g‡b Kiæb, O  GKwU e„‡Ëi †K›`ª Ges rOA   e¨vmva©, aiæb AB  e„ËPvcwU e¨vmv‡a©i mgvb| Zvn‡j 

ms½vbyhvqx

cAOB 1 | GLb , mij‡iLvi Dci j¤ ̂AvuKzb| Zvn‡j, 1AOB mg‡KvY  Ges  e„ËPvc AC

e„‡Ëi cwiwai GK PZz_©vsk =

2
2

4
1 rr    | 

Avgiv Rvwb,GKwU e„ËPvc Øviv m„ó †K›`ª̄ ’‡KvY e„ËPvcwUi mgvbycvwZK| 

myZivs,

  e„ËPvc  e„ËPvc AC
AOC

AB
AOB 




 

ev, 

2
r

r
AC
AB

AOC
AOB







  e„ËPvc

  e„ËPvc

  

A_©vr,

GK †iwWqvb

GK mg‡KvY

= 

2
 

 GK †iwWqvb =

2
GK mg‡KvY 

†h‡nZz, 	GKwU aªæe msL¨v,Ges mg‡KvY DfqB aªæeK, myZivs †iwWqvb GKwU aªæe †KvY|  

 

 

Dccv`¨: e„‡Ëi †h‡Kv‡bv Pvc I Zvi e¨vmv‡a©i AbycvZ e„‡Ëi †K‡› ª̀ †mB Pvc Øviv Drcbœ †Kv‡Yi mgvb| 

cÖgvY: g‡b Kiæb,PQR GKwU wbw`©ó †KvY |O †K †K› ª̀ K‡i Gi mgvb e¨vmva© wb‡q GKwU e„Ë A¼b Kiæb | g‡b 

Kiæb, e„ËwU OP Ges OQ†K h_vµ‡g A Ges B we›`y‡Z †Q` K‡i| GLb e„‡Ëi e¨vmv‡a©i mgvb GKwU e„ËPvcAC 

wbb|Zvn‡j , Pvc AC= e¨vmva©, OA = r  Ges 1AOC †iwWqvb|Avgiv Rvwb, GKwU e„ËPvc Øviv m„ó 

†K›`ª̄ ’‡KvY e„ËPvcwUi mgvbycvwZK| 

myZivs,

AOB
Pvc AB =

AOC
Pvc AC 

ev,

AOB
AOC= 

Pvc AB
Pvc AC  

ev,

AOB
1†iwWqvb

= 

Pvc AB
r  

ev,AOB=

Pvc AB
r ×1 †iwWqvb 

ev, AOB= 

s
r  †iwWqvb,[†hLv‡b, Pvc 

sAB
] 

AOBGi e„Ëxq cwigvc  †iwWqvb n‡j Zv‡K AOB=  †iwWqvb evAOB=  AvKv‡i †jLv hvq| 

Zvn‡j wbw`©ó †KvY, AOB= 

s
r †iwWqvbA_v©r,= 

s
r| 

 

D`vniY1: 03773  †K †iwWqv‡b cÖKvk Kiæb| 

mgvavb:

2
1

60
0303





  

8
1

602
15

2
51

2
17037 











  

C 
B 

A 
e„

O 
 
e„

r 
e„

P 

Q 

B 

O A 

C 
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      AZGe, 

908
585

8
585

8
17303773










   mg‡KvY

908
585

2 





 †iwWqvb

32
13

  †iwWqvb 

 

D`vniY2: GKwU wÎfz‡Ri †KvY¸wj h_vµ‡g  25,x  Ges 

36
13

 n‡j 

x
 Gi gvb wbY©q Kiæb| 

mgvavb: Avgiv Rvwb, 


 65
36
18013

36
13

 

Avevi,  180
36

1325 x ev,  1806525x  

ev,  18090x ev,  90180x ev,  90x  

AZGe,  90x  

 

D`vniY 3: 315215 g
 †K lvUg~jK c×wZ‡Z cÖKvk Kiæb| 

mgvavb:

315215 g
= 

ggg 0013.025.015 
=

g2513.15
 

= 

g152513.0
mg‡KvY= 

 152513.090
= 

72617.13
= 

)72617.060(13 
 

= 

2570.4313  )5702.060(3413  2.343413 
 

 

D`vniY 4: GKwU wÎfz‡Ri †KvY¸wj mgvšÍi cÖMgb †kÖYxfz³| Gi e„nËg I ÿy`ªZg †KvY `yBwU‡K h_vµ‡g 

†iwWqvb I wWwMÖ‡Z cÖKvk Ki‡j G‡`i AbycvZ nq 1803  t  †KvY¸wji cwigvc‡K †iwWqv‡b cÖKvk Kiæb| 

mgvavb: g‡b Kiæb, †KvY¸wj n‡jv

ccc )(,,)(    

  wÎfz‡Ri †KvY¸wji mgwó = 2 mg‡KvY = 

c  

myZivs,     

ev,  3 
3
   

Avevi, ÿz`ªZg †KvY 


 


180)()( c

 

GLb kZ©vbymv‡i, 1803180)()(  t   t 


 


  

ev,  

180
3

180)(

)( 





   



 ev, 

 3

)(
)(

   



 

ev, )(3   

ev,   33  

ev,  24  ev, 

2
   

623
 


 ,  [

3
    ewm‡q] 

AZGe, †KvY¸wj 

ccc )(,,)(   ev, 

ccc







 






 

63
,

3
,

63


 ev, 

ccc

2
,

3
,

6


 

D`vniY 5: hw` GKwU e„ËPvc 35 dzU `xN© e¨vmva© wewkó e„‡Ëi †K‡›`ª †KvY Drcbœ K‡i, 

g50 Zvn‡j e„ËPvcwUi 

ˆ`N© wbY©q Kiæb| 

mgvavb: g‡b Kiæb e„ËPvcwUi ‰`N©̈  = l  dzU 

GLb rl    , 

r
e„‡Ëi e¨vmva© Ges = †iwWqvb †KvY| 

GLb,

4200
5050

cc
g 




  


 e„ËPv‡ci ˆ`N©̈  

4
35

c
   dzU

4
14159.335    dzU= 49.27  dzU (cÖvq)  
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D`vniY 6: Puv‡`i e¨vm `k©‡Ki †Pv‡Li mv‡_ 03 
†KvY ‰Zwi K‡i Ges m~‡h©i mv‡_ K‡i 23 

| hw` m~h© Puv‡`i ‡_‡K 

675 ¸Y ~̀‡i Aew¯’Z nq, Zvn‡j Zv‡`i e¨v‡mi AbycvZ wbY©q Kiæb| 

mgvavb:  aiæb Puv‡`i †ÿ‡Î, e¨vm 1d I  ~̀iZ¡ 1l  Ges m~‡h©i †ÿ‡Î, e¨vm 2d I  ~̀iZ¡ 2l  

GLb, 

18060
3003  †iwWqvb = 

180

c
Ges 

18060
3223 

   †iwWqvb = 

675
2 c

 

myZivs Avgiv cvB, 

1

1

180 l
d




 Ges 

2

2

675
2

l
d

 

wKš‘ †`Iqv Av‡Q, 

2

2

1

1

675
2
180

l
d
l
d





ev, 




2
675

360


1

1

l
d

2

2

l
d

 

ev, 
720
675

2

1

1

1 675
d

l
l
d


2

2

l
d

 [kZ©vbymv‡i]ev, 

720675
675

2

1




d
d

ev, 

720
1

2

1 
d
d

 

myZivs, Pvu` I m~‡h©i e¨v‡mi AbycvZ nj 1t 720| 

 

 

 mvims‡ÿc- 

 GKwU iwk¥ Aci GKwU w¯’i iwk¥i †cÖwÿ‡Z Ny‡i wbw`©ó Aeöv‡b Avm‡Z †h cwigvb AvewZ©Z nq Zv‡K iwk¥ 

Øviv m„ó wÎ‡KvYwgwZK †KvY ejv nq| 

 wÎ‡KvYwgwZK †KvY cwigv‡ci lvUg~jK ,kZg~jK I e„Ëxqg~jK GK‡Ki g‡a¨ m¤úK© : 

D
180= 

G
200= 


 

 †h‡Kv‡bv e„‡Ëi cwiwa I Zvi e¨v‡mi AbycvZ GKwU ayªeK | 

 †iwWqvb GKwU aªæe †KvY| 

 e„‡Ëi †h‡Kv‡bv Pvc I Zvi e¨vmv‡a©i AbycvZ e„‡Ëi †K‡›`ª †mB Pvc Øviv Drcbœ †Kv‡Yi mgvb| 

 †iwWqvb cwigv‡c e„ËPv‡ci ˆ`N©̈  = 


 I e„ËKjvi †ÿÎdj =

 2
2
1 r eM© GKK| 

 

 

cv‡VvËi g~j¨vqb 7.1- 

1. wÎ‡KvYwgwZK †Kv‡Yi cwigvb wKiƒc? 

K) ïay abvZ¥K  L) ïay FYvZ¥K  M) abvZ¥K I FYvZ¥K N) †Kv‡bvwUB bq 

2. wb‡Pi Z_¨¸†jv jÿ¨ Kiæb t 

(i )GKwU w¯’i  iwk¥ Aci GKwU w¯’i iwk¥i †cÖwÿ‡Z Ny‡i wbw`©ó Ae¯’v‡b Avm‡Z †h cwigvb AvewZ©Z nq Zv 

iwk¥ Øviv m„ó wÎ‡KvYwgwZK †Kv‡Yi cwigvc| 

(ii) wÎ‡KvYwgwZK †Kv‡Yi cwigvc abvZ¥K ev FYvZ¥K n‡Z cv‡i| 

(iii) wÎ‡KvYwgwZK †KvY cwigv‡ci c×wZ¸‡jv nj lvUg~jK c×wZ, kZg~jK c×wZ I e„Ëxq c×wZ| 

Dc‡ii Z‡_¨i Av‡jv‡K †KvbwU mwVK? 

K)  i I  ii L)  i I iii M)  ii I iii N) i, ii I iii  
3. 

180
3

 †iwWqv†bi lvUg~jK gvb KZ? 

K)30  L)130  M)3  N) 180 
4. GKwU e„‡Ëi e¨vm 7 †mw›UwgUvi n‡j e„ËwUi cwiwa KZ? †hLv‡b =  

K) 22 †mw›UwgUvi  L) 7 †mw›UwgUvi  M) †mw›UwgUvi N) †mw›UwgUvi 
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5. 11dzU DPz GKwU LyuwU KZ`~‡i 71   †KvY Drcbœ Ki‡e †hLv‡b = ? 

K) 04.26  gvBj   L) 40.26  gvBj  M) 27.25  gvBj  N) 72.25 gvBj 

6.	†Kv‡bv wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ1t	2t 3e„nËi †Kv‡Yi cwigvb †KvbwU? 

K) 

3
2

  L) 

2


  M) 

6
5

  N) 

3


 

7. cÖgvY Kiæb, †iwWqvb GKwU aªæe‡KvY| 

8.cÖgvY Kiæb, †h †Kv‡bv e„‡Ëi cwiwa Zvi e¨v‡mi mgvbycvwZK| 

9. cÖgvY Kiæb, e„‡Ëi †h‡Kv‡bv Pvc I Zvi e¨vmv‡a©i AbycvZ e„‡Ëi †K‡›`ª †mB Pvc Øviv Drcbœ †Kv‡Yi mgvb| 

10.†iwWqv‡b cÖKvk Kiyb 037350   

11. lvUg~jK GK‡K cÖKvk Kiæb 

3
25

|  

12. GKwU Mvoxi PvKv 200 evi AveZ©b K‡i 800 MR AwZµg K‡i| Mvoxi PvKvi e¨vmva© wbY©q Kiæb|  

13. †Kv‡bv PZzfz©‡Ri GKwU †KvY Avi GKwU †K‡Yi 

8
3

 Ges Ab¨ `yBwU †KvY h_vµ‡g 60  I 

4
3

 †iwWqvb| 

†KvY¸wj wWwMÖ‡Z wbY©q Kiæb|  

14.GKwU Í̄‡¤¢i D”PZv100  dzU Ges Zv GKRb ch©‡eÿ‡Ki †Pv‡Li Ae¯’v‡b 9†KvY Drcbœ K‡i| Í̄‡¤¢i †Mvov 

n‡Z ch©‡eÿ‡Ki `~iZ¡ wbY©q Kiæb| 

 

 

 

wÎ‡KvYwgwZK †Kv‡Yi AbycvZ I AbycvZmg~‡ni g‡a¨ 

m¤úK© 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 m~ÿ‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© wjL‡Z cvi‡eb, 

 †h †Kvb †Kv‡Yi  wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK Abycv‡Zi wPý mwVK fv‡e e¨envi Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wÎ‡KvYwgwZK AbycvZ,  

 

 

g~jcvV- 

 

m~²‡Kv‡YiwÎ‡KvYwgwZK AbycvZ t 

g‡b Kiæb, GKwU N~Y©vqgvb †iLv OXAe¯’vb n‡Z ïiæ K‡i OA Ae¯’v‡b Avm‡Z †h 

†KvY Drcbœ K‡i Zv Øviv wb‡`©k Kiv nj| GLb  OA  Gi Dc‡i †h †Kvb we›`y P 

n‡Z OX  Gi Dci PM  j¤̂ A¼b Kiæb| Zvn‡j POM  mgKvYxwGfzR  GB 

wGfz‡Ri AwZfzR n‡”Q OPevû = 

r ,j¤̂ n‡”QPMevû = y  Ges f~wg n‡”Q OM
evû = x | OP evû‡Kr Øviv m~wPZKi‡j 

22 yx   GLb wGfz‡Ri evû¸wj Øviv 

MwVZ AbycvZmg~n nj: 

cvV 7.2 

),( yxp

Y’ 

A 

 

x
 

X’ 

r

M 

 

Y 

X 

 

y
 

O 
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PM
OM

OM
OP

PM
OP

OM
PM

OP
OM

OP
PM

 Ges ,,,,   

GLb,   ‡Kv‡Yi Rb¨ wG‡KvYwgwZK AbycvZmg~n‡K wb¤œwjwLZ fv‡e msÁvwqZ Kiv nq|  

 †Kv‡Yi mvBb (sine) AbycvZ ev sin = =

j¤^

AwZfzR

, (ms‡ÿ‡csin = =
r
x

) 

 †Kv‡Yi mvBb (cosine) AbycvZ ev cosine = =

fzwg

AwZfzR

, (ms‡ÿ‡ccos = =
r
x

) 

 †Kv‡Yi †Ub‡R›U (tangent) AbycvZ ev tangent  = =

j¤^

fzwg

, (ms‡ÿ‡c tan = =
x
y

) 

 †Kv‡Yi †Kv‡m‡K›U (cosecent) AbycvZ ev cosecent =

	
=

AwZfzR

fzwg

 , (ms‡ÿ‡ccosec = =
x
r

) 

 †Kv‡Yi †m‡K›U (secant) AbycvZ ev secant  = = 

f‚wg

AwZfzR

, (ms‡ÿ‡c sec = =
x
r

) 

 †Kv‡Yi †Kv‡Ub‡R›U (cotangent) AbycvZ ev cotangent  = =

fzwg

j¤^

, (ms‡ÿ‡c cot = =
y
x

) 

†h †Kv‡bv †Kv‡Yi Rb¨ wÎ‡KvYwgwZK AbycvZ: 

 

 

 

 

 

 

 

 

g‡b Kiæb XXO 
 Ges YYO 

`yBwU mij‡iLv ci¯úi j¤f̂v‡e O we›`y‡Z †Q` K‡i| O †K g~jwe›`y ai‡j †iLv 

`yBwU h_vµ‡g x-Aÿ I y-Aÿ n‡e| GLb aiæb GKwU N~Yvqgvb †iLv Avw` Ae¯’vb OX n‡Z N~Y©b ïiæ K‡i 

Ae¯’v‡b G‡m †kl nq Ges XOP  †KvYwU Drcbœ K‡i| myZivs P we›`yi Ae¯’vb XOY, YOX, XOY A_ev  

YOX GB PviwU PZz©fv‡Mi †h †Kvb GKwU n‡Z cv‡i| GLb P we›`y n‡Z XOX mij‡iLvi Dci PM j¤ ̂AuvKzb| 

g~jwe›`y O n‡Z P we›`yi ~̀iZ¡ OP †K we›`yi e¨vmva© †f±i ejv nq| P we›`yi ¯’vbvsK (x,y) Ges e¨vmva© †f±i rn‡j 

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jv wb¤œwjwLZfv‡e msÁvwqZ nq : 

sin = =
P we›`yi  y- ’̄vbvsK

 P we› ỳi e¨vmva© †f±i

 = 
r
y  

cos = = P we›`yi  x- ’̄vbvsK

 P we› ỳi e¨vmva© †f±i

 = 
r
x  

tan =  = 
P we›`yi  y- ’̄vbvsK

 P we› ỳi  x- ’̄vbvsK

 = 
x
y  

cosec = = 
P we›`yi e¨vmva© †f±i

P we›`yi  y- ’̄vbvsK

= 
y
r

 

sec = = 
P we›`yi e¨vmva© †f±i

 P we›`yi  x- ’̄vbvsK

= 
x
r  

Y’ 
X X’ 

Y 

r  

O 

 M x

y
 

),( yxp  
 

X 

Y 

Y’ 

O x

y
 

M 
X’ 


 

),( yxp  
 r  

1g wPÎ 

2q wPÎ 

X’ 

Y 

3q wPÎ 

Y’ 

O 
 

M 
 

x

),( yxp  
 


 y

 
r  

X 

4_© wPÎ 

Y’ 

X’ 

x

r  

 

),( yxp  
 

y
 

X’ 
M 

 O 

Y 
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cot = =
P we›`yi  x- ’̄vbvsK

 P we› ỳi  y- ’̄vbvsK

 =
y
x  

Dc‡ii Av‡jvPbvq  †K Aÿxq †KvY I Pwe›`y‡K g~jwe›`y aiv nqwb| 0 , 90 , 180 , 270 , 360 BZ¨vw` †KvY‡K Aÿxq 

†KvY ejv nq| wÎ‡KvYwgwZK AbycvZ¸‡jvi gvb wbY©‡qi mgq p we›`yi wewfbœ PZz©fv‡Mi Ae¯’v‡bi Rb¨x I  yGi 

h_vh_ wPý Aek¨B we‡ePbv Ki‡Z n‡e| 

 

 

wkÿv_x©i 

KvR 

hw` sin =  nq Z‡e tan  Gi gvb wbY©q Kiæb| 

 

wÎ‡KvYwgwZK Abycv‡Zi wPý: 

e¨vmva© †f±iOP (= r)me©̀ v abvZ¥K, myZivs †Kv‡Yiwewfbœ 

wÎ‡KvYwgwZK AbycvZ¸‡jvi wPý	 	I	 Gi wPý A_©vr evûi 

cwigv‡ci Dci wbf©i Ki‡e| GLb GKwU N~Y©vqgvb mij‡iLv 

Avw` Ae¯’vb OXn‡Z ïiæ K‡i †h †Kv‡bv cwigv‡ci †KvY Drcbœ 

Kivi ci Zv PviwU†Kvqv‡Wª‡›Ui †h†Kv‡bv GKwU‡Z Ae¯’vb 

Ki‡e| hw` N~Y©vqgvbmij‡iLvi†kl Ae¯’vb A_©vr e¨vmva© †f±i 

cÖ_g †Kvqv‡Wª‡›U_v‡KZvn‡j POMwÎfz‡Ri PM,OMGes OP 

evûi cÖ‡Z¨KwUi cwigvbabvZ¥K n‡e| myZivs cÖ_g PZz©fv‡M/ 

†Kvqv‡Wª‡›Umg¯Í wÎ‡KvYwgwZK AbycvZ¸‡jvigvb abvZ¥K 

n‡e|wØZxq PZz©fv‡M OM FYvZ¥K OP GesPMabvZ¥K|  

†m‡ÿ‡G sin I cosec abvZ¥K n‡e| Z…Zxq PZz©fv‡M OM I PMFYvZ¥K 

OP abvZ¥K| †m‡ÿ‡ÎtanI cotabvZ¥K n‡e| PZz_© PZz©fv‡M PMFYvZ¥K 

OM Ges OPabvZ¥K| †m‡ÿ‡Gcos  IsecabvZ¥K n‡e| 

wb‡¤œ GKwU Q‡Ki gva¨‡g AbycvZ¸‡jvi wPý †`Lv‡bv njÑ 

PZzf©vM X Y R 

y
x

sin  x
yec cos  

r
x

cos

 
x
r

sec  
y
x

tan

 
x
y

cot

 

cÖ_g + + + + + + + + + 

w`¦Zxq Ñ + + + + Ñ Ñ Ñ Ñ 

Z…Zxq Ñ Ñ + Ñ Ñ Ñ Ñ + + 

PZzf©vM + Ñ + Ñ Ñ + + Ñ Ñ 

 

wÎ‡KvYwgwZK AbycvZ¸wji cvi¯úvwiK m¤úK © t 

a. ∵sin = =
r
y

Ges cosec = =  




sin
11cos 

OP
PMPM

OPec
 

Abyiƒcfv‡e, 




eccos
1sin   

wecixZµ‡g, 




sin
1cos ec  

Ges 1cossin  ec  

cos, sec positive 

  sin, cosec positive 

tan, cot positive 

All positive 

Y 

Y’ 

X X’ O 
 

O 

Y 
P 

X

Y’ 

y 

Xʹ M 
 

x 

x 

y 
r 

O 
 

Y 
P 

X

Y’ 

X’ M 
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b. 
r
x

OP
OM

cos  Ges 

x
r

OM
OP

sec  

 




cos
11sec 

OP
OMOM

OP
 

Abyiƒcfv‡e, 




sec
1cos   

wecixZµ‡g, 




cos
1sec   

Ges 1seccos   

c. ∵
x
y

OM
PM

tan   Ges 

y
x

PM
OM

cot  

 




tan
11cot 

OM
PMPM

OM  

Abyiƒcfv‡e, 




cot
1tan   

wecixZµ‡g, 




tan
1cot  Ges 1tancot   

d. ∵
OM
PM

OP
OM

OP
PM

  tan,cos,sin  Ges 

PM
OM

cot  




cos
sintan 

OP
OM
OP
PM

OM
PM    Ges 




sin
coscot 

OP
PM

OP
OM

PM
OM

 

e. POM n‡Z ,

222 ryx   

12

2

2

2


r
y

r
x

  [ 

2r  w`‡q fvM K‡i cvB ] 

ev, 1sincos 22    

f. POM GKwU mg‡KvYx wÎfzR e‡j  ,

222 ryx   

2

2

2

2

1
y
r

y
x

   , [

2y  w`‡q fvM K‡i cvB]  

ev,  22 sec1tan   

g.  Avevi 

2x  Øviv fvM K‡i  

2

2

2

2

1
x
r

x
y

  

ev,  22 coscot1 ec  

 

D`vniY 1: sin AbycvZ‡K cot  Abycv‡Z cÖKvk Kiæb| 

mgvavb:Avgiv Rvwb, =    Ges  22 cot1cos ec  

 ev, =  = 

2cos
1

ec
= 

2cot1
1


 

D`vniY 2:  cÖgvY Kiæb  AA
AA

cossin
tancot

1



 

mgavb:

AA tancot
1


A
A

A
A

cos
sin

sin
cos

1




AA
AA

cossin
sincos

1
22 



AAcossin
1
1 AAcossin = Wvbcÿ 
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D`vniY 3: cÖgvY Kiæb 0
sin
coscos

coscos
sinsin









BsonA
BA

BA
BA

 

mgvavb:

BsonA
BA

BA
BA

sin
coscos

coscos
sinsin








 

)sin)(sincos(cos
)cos)(coscos(cos)sin)(sinsin(sin

BABA
BABABABA




  

)sin)(sincos(cos
coscossinsin 2222

BABA
BABA





)sin)(sincos(cos

sin1sin1sinsin 2222

BABA
BABA




  

)sin)(sincos(cos
11

BABA 


 0  

 

D`vniY 4:  cÖgvY Kiæb t 







sin1
sin1secsec

sin1
sin1







 

mgvavb:    evg cÿ = 

 sec

sin1
sin1



 


 sec

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





  




cos
1

)sin1(
)sin1(

2

2









cos

1
cos

)sin1(
2

2














cos
sin

cos
1sin1

cos
1

cos
sin1







  

 






cos
sin1

cos
1

cos
sin11 








 2

2

cos
)sin1(

cos
1 





 2

2

sin1
)sin1(

cos
1




  

)sin1)(sin1(
)sin1(

cos
1 2




 






sin1
sin1sec




  

 

D`vniY 5: hw` 

b
a

tan  nq Z‡e




cossin
cossin

ba
ba




Gi gvb wbY©q 

 

mgvavb:




cossin
cossin

ba
ba




=













cos
cos

cos
sin

cos
cos

cos
sin

ba

ba





ba
ba








tan
tan

 

b
b
aa

b
b
aa




 , [

b
a

tan  ewm‡q cvB]   

b
ba

b
ba

22

22





 22

22

ba
ba




  

D`vniY 6: 0coscoscos  ecCecBecA n‡j †`Lvb †h, AA 22 sin)sin(   

mgvavb: †`Iqv Av‡Q,   

0coscoscos  ecCecBecA  

ev, 0
sin

1
sin

1
sin

1


CBA
 

ev, 0
sinsinsin

sinsinsinsinsinsin



CBA

BACACB
 

ev, 0sinsinsinsinsinsin  BACACB  

ev, 0)sinsinsinsinsin(sin2  BACACB ,   [Dfq c‡ÿ 2 Øviv ¸Y K‡i] 

ev, 0)sinsin(sin)sinsin(sin 2222  CBACBA  

ev, 0sin)sin( 22  AA  
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AA 22 sin)sin(  (cÖgvwYZ)| 

 

 

cv‡VvËi g~j¨vqb 7.2- 

1. hw` 

13
12cos  nq, Z‡e tan  gvb KZ? 

 K) 

15
12

  L)

12
5

   M) 

12
15

   N) 

12
13


 

 

 

 

 

O †K›`ª wewkó ABCGKwU e„‡Ë e¨vm 28AB  †mw›UwgUvi, BC  Pvc =14 †mw›UwgUvi Ges BOD  n‡j 

Dc‡ii Z‡_¨i Av‡jv‡K (2− 4) bs cÖ‡kœi DËi w`b Ñ 

2. ABC e„‡Ëi cwiwa KZ †mw›UwgUvi? 

K) 66 L) 22   M)88  N) 44  

3. BOD  n‡j  KZ ? 

K) 

c1
 L) 

c2
  M) 

c10   N) 

c20  

     4.  30 Ges 7DC †mw›UwgUvi n‡j 30sin = KZ ? 

K) 

3
1

  L) 

2
3

 M) 1  N) 

2
1

 

5 22 )cos(sin)cos(sin   Gi gvb wbY©q Kiæb| 

( − ) bsA‡f`¸wj cÖgvY Kiæbt 

6. + = 2  

7. + = 1 + 3  

8. 

 tansec

sin1
sin1





 

9. 



sin1
sin1)sec(tan 2




  

10. 
A

A
AA
AA

cos
sin1

1cossin
1cossin 





 

11. 
 tansec

1
cos

1
cos

1
tansec

1





 

12. A
AA
AA tan

coscos2
sin2sin

3

3





 

13. )cos1)(sin1(2)cossin1( 2 AAAA   

14.  2cos)seccot)(tanseccot(tan ec  

15. hw`  sin2sincos  nq Z‡e †`Lvb †h  cos2sincos   

16. hw` 

29
21sin  nq Z‡e cÖgvY Kiæb †h 

2
12tansec   , hLb cª_g PZz©fv‡M Aew¯’Z 

17. 4tan5 A n‡j, 

AA
AA

cos2sin
cos3sin5




Gi gvb wbY©q Kiyb  

C 

B A 
D O 
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18. 
5
4cos   n‡j 




2

2

tan1
tan1




 Gi gvb wbY©q Kiæb  

19. hw` 

22222 tansec cba   nq Z‡e †`Lvb †h 

22

22
2cos

ac
bcec




  

 

 

 

K‡qKwU wbav©wiZ †Kv‡Yi Rb¨ wÎ‡KvYwgwZK Abyc†Zi gvb 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wbav©wiZ †Kv‡Yi wÎ‡KvYwgwZK AbycvZmgy‡ni gvb wbY©q Ki‡Z cvi‡eb, 

 mgm¨v mgvav‡b AbycvZmgy‡ni gvb cÖ‡qvM Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK AbycvZmgy‡ni mxgve×Zv wjL‡Z cvi‡eb, 

 wÎ‡KvYwgwZK Abycv‡Zi aªæeZv wjL‡Z cvi‡eb| 

 

gyL¨ kã  

wÎ‡KvYwgwZK AbycvZ, 

 

 

g~jcvV- 

†Kv‡Yi wÎ‡KvYwgwZK AbycvZ: 

g‡b Kiæb, GKwU N~Y©vqgvb mij‡iLv Avw` Ae¯’vb OX n‡Z Avi¤¢ K‡i Nwoi 

KuvUvi wecixZµ‡g AvewZ©Z n‡q  30OXP  †KvY Drcbœ K‡i| OX  Gi Dci 

PN  j¤̂ A¼b K‡i Zv‡K 

Q
 ch©šÍ Ggbfv‡eewa©Z Kiyb †hb 

NQPN
 nq| 

GLb 

OQ
 †hvM nq|†h‡nZy, OPNGes OQN  mg‡KvYx wÎfzRØq me©‡Zvfv‡e 

mgvb AZGe  60OQNOPN ,myZivs, 

OPQ
GKwU mgevû wÎfzR| 

 PNPQOP 2
  [

NQPN
] 

aiæb aPN  

Zvn‡j  aOP 2 Ges  334 22222 aaaaPNOPON   


2
1

2
30sin 

a
a

OP
PN

 

2
3

2
330cos 

a
a

OP
ON

 

3
1

3
30tan 

a
a

ON
PN

 

2230cosec 
a
a

PN
OP

 

3
2

3
230sec 

a
a

ON
OP

 

cvV 

P 

O X 
30° 

60° 

a√3 
 

2a 
a 

N 30° 
60° 

Q 
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Ges 2230cot 
a
a

PN
ON

 

45
 †Kv‡Yi wÎ‡KvYwgwZK AbycvZ  

g‡b Kiæb,  45OXP  Ges 

OX
 Gi Dci PN  j¤|̂ AZGe,  45PON | †h‡nZy,OPNmg‡KvYx wÎfzR 

Ges   45OPN , myZivs, ONPN  , g‡b Kiæb aPN  Zvn‡j  aON   Ges  

22 22222 aaaaOPPNOP   


2

1
2

45sin 
a

a
OP
PN

 

2
1

2
45cos 

a
a

OP
ON

 

145tan 
a
a

ON
PN

 2245cos 
a

a
PN
OPec  

2245sec 
a

a
ON
OP

 Ges 145cot 
a
a

PN
ON

 

 

60
 †Kv‡Yi wÎ‡KvYwgwZK AbycvZ: 

g‡b Kiæb,  60OXP Ges 

OX
Gi Dci j¤ ̂ PN |Zvn‡j  60PON | OXGi Dci Ggb GKwU we›`y

Q
 

nj †hb NQON   nq| GLb PQ†hvM Kiæb|GLb, OPN Ges PQN mg‡KvYx wÎfzRØq me©‡Zvfv‡e mgvb e‡j 

 60PQNPON
,myZivs, 

OPQ
 GKwU mgevû wÎfzR  Ges OP evû = OQevû|aiæb aON  

Zvn‡j  

aONOQOP 22 
 

Ges 334 22222 aaaaONOPPN   


2
3

2
360sin 

a
a

OP
PN

 

2
1

2
60cos 

a
a

OP
ON

 

3360tan 
a

a
ON
PN

 

3
2

3
260cosec 

a
a

PN
OP

 

2260sec 
a
a

ON
OP

 Ges

3
1

3
60cot 

a
a

PN
ON

 

 

90  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ: 

g‡b Kiæb, OXP  ‡Kv‡bi cwigvb cÖvq 90  Gi mgvb Ges OXGi Dci PN  j¤ ̂| 

Zvn‡j,ON  evû ¯úóZt LyeB †QvU|GLb, PON †Kv‡Yi cwigvb 90  hZB 

KvQvKvwQ n‡e ON evûi ‰`N©̈  ZZB †QvU n‡e GesOP  I PN  ci¯úi wbKUeZ©x 

n‡Z _vK‡e| GLb,  90OPN Kíbv Ki‡j  0ON (k~b¨) n‡e Ges PN  I 

OP DfqB OY  Gi Dci mgvcwZZ  n†e A_©vr OPPN   n‡e| AZGe hLb 

 90XOP   ZLb 1
OP
OP

OP
PN

 Ges 00


OPOP
ON

 

cÖvšÍxq Ae¯’vq,  190sin 
OP
OP

OP
PN

 

090cos 
OP
ON

 


0

90tan PN
ON
PN

 

190cosec 
OP
OP

PN
OP

 

60° 

√3 
 

O 

2a 

a 

P 

X N 
60° 

Q 

X’ 

Y 

Y’ 

P 

X N O 

45 

a√2 

a 

a 

X N 

45 

P 

O 
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0

90sec OP
ON
OP

 

Ges 0090cot 
PNPN

ON
 

Dc‡i 90  †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Zi gvb wbY©q Kivi mgq XOP  †KvY‡K  

90 A‡cÿv mvgvb¨ †QvU aiv n‡q‡Q|wKš‘ XOP  †KvY‡K 90  A‡cÿv mvgvb¨ eo a‡i 

†Ub‡R›U I †m‡K›U Abycv‡Zi cÖvšÍxq gvb wbY©q Ki‡j Zv‡`i gv‡bi wPý cwiewZ©Z 

nq| myZivs, cÖK…Zc‡ÿ Avgiv cvB,tan90=∞	Ges 90sec  wKš‘ Ab¨vb¨ 

Abycv‡Zi gv‡bi  cwieZ©b n‡e bv| 

 

0  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ: 

g‡b Kiæb, OXP †Kv‡bi cwigvb LyeB †QvU Ges abvZ¥K †KvY Ges OXGi Dci PN  

j¤ ̂| Zvn‡j, PN  evû ¯úóZt LyeB †QvU|GLb, OXP  ÿz`ª n‡Z ÿz`ªZi n‡Z _vK‡j 

PN evûi ‰`N©̈  µgk ÿz`ª n‡Z _vK‡e| cÖvšÍxq Ae¯’vq hLb  

o0OXP  nq, ZLb PN  

evû †jvc cvq Ges OP evû ON Gi Dci mgvcwZZ  n†e A_©vr ONOP  Ges 

0PN   nq|  

cÖvšÍxq Ae¯’vq,  000sin 
OPOP

PN
 

10cos 
OP
OP

OP
ON 000tan 

ONON
PN

 


0

0cos OP
PN
OPec 10sec 

OP
OP

ON
OP

Ges 
0

0cot ON
PN
ON

 

 18090,60,45,30,0   I 

 †KvYmg~‡ni wÎ‡KvYwgwZK AbycvZ¸‡jvi gvb wb‡¤œ QK AvKv‡i †`qv nj Ñ 

 

0 30 45 60 90 180 

sin 0 1
2

 

1
√2

 

√3
2

 

1 0 

cos 1 

√3
2

 

1
√2

 

1
2

 

0 -1 

tan 0 

1
√3

 1 √3 ∞ 

0 

cosec ∞ 

2 √2 

2
√3

 1 ∞ 

sec 1 

2
√3

 √2 

2 ∞ 

-1 

cot ∞ √3 

1 
1
√3

 0 ∞ 

 

wÎ‡KvYwgwZK AbycvZ¸‡jvi aªæeZv :

 

GKwU wbw`©ó cwigvb †Kv‡Yi Rb¨ †h †Kv‡bv wbw`©ó wÎ‡KvYwgwZK 

Abycv†Zi gvb me mgqB aªæe n‡e| 

g‡b Kiæb, XOP | †h †Kvb ỳwU we›`y P  I P  n‡Z XXO 
 

Gi Dci h_vµ‡g PM I MP 
 j¤̂Øq AsKb Kiæb|cÖ_g 

PZyf©v‡M AvuKv OPM I MPO 
 wÎfzR `yBwU m`„k‡KvYx| AZGe 

O X’ 

Y 

Y’ 

P 

X N 

O X’ 

Y 

Y’ 

P 
X N 

Y 

O 
M 

M 
M’ 

M’ 

P’ 
P 

Y’ 

X’ X  

P P’ 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 
 

c„ôv 190  evsjv‡`k Db¥y³ wekŵe`¨vjq  

Giv m`„k| myZivs 

PO
MP

OP
PM




 |  OPM  wÎfyR †_‡K, 

OP
PM

sin Ges MPO 
 wÎfyR †_‡K , 

PO
MP



sin  |  

PO
MP

OP
PM




sin  

jÿYxq Z…Zxq PZyf©v‡M PM I MP  Df‡q FYvZ¥K| `yBwU wÎfzR †_‡K sin  Gi GKB gvb cvIqv hv‡”Q| myZivs 

†h‡Kv‡bv wÎfzR n‡Z wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡j Zv‡`i gvb I wPý GKB n‡e| 

 

D`vniY1:  gvb wbY©q Kiæb,  50sin80cos50cos80sin  

mgvavb:  50sin80cos50cos80sin )5080sin( 
2
130sin 

 

D`vniY2: hw` 30A Ges  60B  nq Z‡e †`Lvb †h, 

BABABA sinsincoscos)cos( 
 

mgvavb: evgcÿ 

090cos)6030cos()cos(  BA  
Wvbcÿ BABA sinsincoscos   60sin30sin60cos30cos  

2
3

2
1

2
1

2
3

 0
4
3

4
3

  

evgcÿ = Wvbcÿ (cÖgvwYZ) 

 

D`vniY3: cÖgvY Kiæb 

4
1)45cos60)(cos45sin30(sin   

mgvavb: evgcÿ=

)45cos60)(cos45sin30(sin 
 

 





 





 

2
1

2
1

2
1

2
1 22

2
1

2
1














 2

1
4
1


4
21 

 4
1

 = Wvbcÿ  

evgcÿ = Wvbcÿ (cÖgvwYZ) 

 

D`vniY4:mgvavb Kiæb  tan2sec2  , hw`   abvZ¥K I m~ÿ‡KvY nq| 

mgvavb:  tan2sec2   

ev,   tan2tan1 2  ev, 01tan2tan2    

ev, 0)1(tan 2  ev, 1tan   

ev,  45tantan ev,  45  

 

D`vniY5:  hw` 

3
tan

4
cos

4
sin

3
cos

4
tan 22  x  nq, Z‡e x  Gi gvb wbY©q Kiæb| 

mgvavb: tan
4

cos
4

sin
3

cos
4

tan 22  x  

ev, 

3
tan

4
cos

4
sin

3
cos

4
tan 22  x  

ev, 

3
180tan

4
180cos

4
180sin

3
180cos

4
180tan 22 





 x  

ev,  60tan45cos45sin60cos45tan 22 x  

ev,  60tan45cos45sin)60(cos)45(tan 22 x  

ev, 3.
2

1.
2

1)
2
1()1( 22 x  
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ev, 

2
3

4
11 x  

ev, 

2
3

3
2

4
3

x  

2
3

 x  

D`vniY6:mgvavb Kiæb  2cossin   †hLv‡b, 0 ≤ ≤ 90° 
mgvavb: 2cossin    

ev, 

22 )2()cos(sin      [Dfq c‡ÿ eM© K‡i] 

ev, 2)(coscossin2)(sin 22    

ev, 2coscossin2sin 22    

ev, 21cossin2  ,   [ 1cossin 22   ] 

ev, 1cossin2  ,  [  2sincossin2  ] 

ev,  90sin2sin   

ev,  902  

  45  

 

D`vniY7: mgvavb Kiæb    4cottan3   hLb  900   

mgvavb:   4cottan3    

ev, 4
tan

1tan3 





 


  

ev,    tan41tan3 2   

ev, 03tan4tan3 2    

ev, 03tantan3tan3 2    

ev,     03tan13tantan3    

ev,    01tan33tan    

nq   03tan   bv nq   01tan3   

 60tan3tan   30tan
3

1tan   

†h‡nZz Ge gvb  0  n‡Z  90  Gi g‡a¨ mxgve× 

 60,30  

 

D`vniY8: CBA ,,  †Kv‡Yi gvb wbY©q Kiæb ( CBA ,,  †Kv‡Yi cÖ‡Z¨KwUi gvb abvZ¥K I m~ÿ), hLb   

1)sin(  ACB , 1)cos(  BAC , .1)tan(  CBA  

mgvavb:  90sin)sin( ACB  

 90ACB   ... ... ... ... ... ... ( i ) 

 0cos)cos( BAC
 

0 BAC      ... ... ... ... ... ... ( ii ) 

 45tan)tan( CBA  

 45CBA   ... ... ... ... ... ... ( iii ) 

GLb ( i )  I  ( ii ) †hvM K‡i cvB,    902C  45C  
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      ( ii )  I  ( iii ) †hvM K‡i cvB,   452C ,   
2
122A  

      ( iii )  I  ( i ) †hvM K‡i cvB , 1352B 
2
167B  

 

cv‡VvËi g~j¨vqb 7.3- 

gvb wbY©q Kiæb ( 21 ) 

.1  60cos45cos60sin45sin  

.2  60cos30cos45tan 322 ec  

.3
 hw` 

30A
 I 

 60B
 nq Z‡e †`Lvb †h, 

BABABA sincoscossin)sin(    
cÖgvY Kiæb (

)74 
 

.4
 hw`  60  nq Z‡e,   cossin22sin   

.5
 hw`  45  nq Z‡e,   22 sincos2cos   

.6
 hw`  30A  nq Z‡e,  

A
AA 2tan1

tan22tan


  

.7
 hw` 60  Ges  30  nq Z‡e,  




tantan1
tantan)tan(




  

mgvavb Kiæb (hw` 


 abvZ¥K I m~ÿ‡KvY nq)

)118( 
 

.8  cos3sin2 2   

.9 09cos3cot2   ec  

.10 01sec5tan3 2    

.11
31
31

cossin
cossin











 

.12
 mgvavb Kiæb )sin1(3cos2 2   , hLb   900   

.13   I 


 abvZ¥K I m~ÿ‡KvY n‡j 1)2sin(   Ges 

2
1)cos(    mgxKiY `ywU  †_‡K   I 


 

Gi gvb wbY©q Kiæb | 

.14 CBA ,,  me¸‡jv †KvYB abvZ¥K I m~ÿ‡KvY n‡j 

CBA  I ,
Gi gvb wbY©q Kiæb| hLb 

2
1)cos(  ACB  ,

3
1)tan(  BAC  Ges 2)sec(  CBA  

 

 

 

 

wÎ‡KvYwgwZK dvsk‡bi gv‡bi cwieZ©b 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wÎ‡KvYwgwZK Abycv‡Zi mxgve×Zv wjL‡Z cvi‡eb, 

 wÎ‡KvYwgwZK dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK dvsk‡bi ch©vqKvj wbY©q Ki‡Z cvi‡eb| 

cvV 



D”PZiMwYZ 1g cÎ  BDwbU mvZ 

wÎ‡KvYwgwZK †KvY I AbycvZ  c„ôv 193 

 

gyL¨ kã  

wÎ‡KvYwgwZK dvskb, dvsk‡bi †Wv‡gb I  †iÄ| 

 

 

g~jcvV- 

wÎ‡KvYwgwZK dvsk‡bi gv‡bi cwieZ©b: 

hLb 0,0  x  AZGe, sin 0 =
y
0

=

0
, 10cos 

y
x

, 000tan 
y

 


0

0cot y
, 

10sec 
y
y

Ges 
0

0cos yec | 

GLb, [

2,0
] e¨ewa‡Z  

 2,
2

3,,
2

,0
 †Kv‡Yi Rb¨ wÎ‡KvYwgwZb dvsk‡bi gvb wb‡Pi Q‡K †`Lv‡bv n‡jv: 

 sin cosec sec tan cot 
0 0 ∞ 1 0 ∞ 

2 

1 1  ∞ 0 

 0 ∞ −1 0 ∞ 

3
2  

-1 -1 ∞ ∞ 0 

2  0 ∞ 1 0 ∞ 

 

Dc‡ii QK n‡Z ch©‡eÿY K‡i cª‡Z¨K wÎ‡KvYwgwZ dvsk‡bi gv‡bi cwieZ©b wb‡¤œv³fv‡e †`Lv‡bv n‡j Ñ 

i. hLb, 0  

  cot,0tan,1sec,1cos,cos,0sin                ec
 

wKš‘,  0  n‡j    cot&cos         ec  

ii. hLb, 

2
0    

0 < sin < 1, 
1 < < +∞ 
0 < < 1, 
1 < sec < +∞	[ → −n‡jsec → +∞] 

0 < tan < +∞	[ → −n‡jtan → +∞]  

1 < < +∞ 

iii. hLb, 

2
   

1cot,tan,sec,0cos,1cos,1sin                  ec  
iv. hLb, 


2

 

1sin0    

 eccos1 [ → −n‡jcosec → +∞] 

0cos1    
−∞ < sec < −1 	[ → −n‡jsec → −∞] 

O 

y 

M x 

22 yx   
P 
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−∞ < tan < 0 	[ → −n‡jtan → −∞] 

−∞ < < 0	[ → −n‡j cot → −∞] 

v. hLb, =  

  cot,0tan,1sec,1cos,cos,0sin                ec
 

vi. hLb, < <  
0sin1    

1cos  ec [ → + n‡jcosec → −∞] 
0cos1    

1sec  -

[ → − n‡jcosec → +∞] 

  tan0 [ → −n‡jtan → +∞] 
0cot   [ → +n‡jcot → −∞] 

vii. hLb, =  

0cot,tan,sec,0cos,1cos,1sin                  ec
 

viii. hLb, < < 2  
0sin1    

1cos  ec [ → 2 −n‡j cosec → −∞] 
1cos0    
 sec1 [ → −n‡jcosec → +∞] 

0tan   [ → +n‡j tan → −∞] 
0cot   [ → 2 −n‡jcot → −∞] 

ix. hLb, = 2  
  cot,0tan,1sec,1cos,cosec,0sin                

 

 

wÎ‡KvYwgwZK Abycv‡Zi mxgve×Zv 

Avcbviv Rv‡bb 1cossin 22    †h‡nZy ev¯Íe msL¨vi eM© me©̀ v abvZ¥K , myZivs 2sin  Ges 2cos  Gi 

cÖ‡Z¨KwUi gvb abvZ¥K| Avevi G‡`i †hvMdj 1e‡j Zv‡`i †Kv‡bvwUi gvb1A‡cÿv e„nËi n‡Z cv‡i bv| 

A_©vr sin I cos Gi gvb+1A‡cÿv e„nËi A_ev 1  A‡cÿv ÿz`ªZi n‡Z cv‡i bv|  

A_©vr, (−1≤ sin ≤ 1)Ges(−1≤ cos ≤ 1)| 

wKš‘ g‡b ivLvi welq, tan ev cot Gi gvb 1  A‡cÿv e„nËg ev 1  A‡cÿv ÿz ª̀Zg n‡Z cv‡i| 

 

wÎ‡KvYwgwZK dvsk‡bi †Wv‡gb I †iÄ: 

Avgiv mxgve×Zv †_‡K †`L‡Z cvB, sin Icos dvskb `yBwUi †Wv‡gb ev¯Íe msL¨vi †mU Ges †iÄ – 1,1  

GLb  tan = Gessec =  

∴ cos = 0n‡jtan , sec Gi gvb∞ ev AmsÁvwqZ| 

Avevi, cos = 0n‡j = (2 + 1) ,	†hLv‡b ∈ | 

AZGe, = (2 + 1) 		 , ∈ e¨ZxZ mKj ev Í̄e msL¨vi †mUtan Isec Gi †Wv‡gb| 

tan †iÄ ev¯Íe msL¨vi †mU, wKš‘sec Gi †iÄ−1Gi †P‡q eo Ges1Gi †P‡q †QvU msL¨v¸‡jv e¨ZxZ mKj ev¯Íe 

msL¨vi †mU 

∴ tan Gi †Wv‡gb= R − (2 + 1) 		 , ∈ Ges †iÄ	R 
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sec Gi †Wv‡gb= R − (2 + 1) 		 , ∈ Ges †iÄ= { ∈ | ≤ −1A_ev≥ 1	} = − (−1,1) 

Abyiƒcfv‡e,sin = 0n‡jcot = Gescosec = 0Gi gvb∞ ev AmsÁvwqZ| 

Avevi,sin = 0n‡j = 		, ∈ e¨ZxZ mKj ev Í̄e msL¨vi †mUcot Icosec Gi †Wv‡gb|cot †iÄ ev Í̄e 

msL¨vi †mU, wKš‘cosec Gi †iÄ−1Gi †P‡q eo Ges1Gi †P‡q †QvU msL¨v¸‡jv e¨ZxZ mKj ev Í̄e msL¨vi †mU| 

∴ cot Gi †Wv‡gb= R− { , ∈ }
Ges †iÄ | 

cosec Gi †Wv‡gb= R − { , ∈ }
Ges †iÄ= { ∈ | ≤ −1A_ev ≥ 1} 

= − (−1,1)| 

 

wÎ‡KvYwgwZK dvsk‡bi ch©vq(Period of a trigonometric function): 

GKwU dvskb †h wbqwgZ weiwZ‡Z ev mgqmxgvi g‡a¨ Zvi gv‡bi cybive„wË nq Zv‡K wÎ‡KvYwgwZK dvsk‡bi ch©vq 

ejv nq| 

Avgiv cvB, sin = sin(2 + ) = sin(4 + ) = sin(6 + ) = ⋯	 
myZivs, sin GKwU ch©vqx dvskb Ges Zvi ch©vqKvj 2  

Avevi, cos = cos(2 + ) = cos(4 + ) = cos(6 + ) = ⋯	 
Gescos I GKwU ch©vqx dvskb Ges Zvi ch©vqKvj2  

Abyiƒcfv‡e †`Lv‡bv hvq †h 	Ges 	ch©vqx dvskb, Zv‡`i ch©vqKvj 2 |  

Avevi, = ( + ) = (2 + ) = (3 + ) = ⋯	 
Ges = 	( + ) = (2 + ) = (3 + ) = ⋯	 
∴ I cot ch©vqx dvskb Ges Zvi ch©vqKvj | 

D`vniY : = 	Ges = 	( + )( > 0), GB ỳBwU dvsk‡bi ch©vq wbY©q Kiæb| 

mgvavb : ¸YMZ w`K †_‡K Gi mv‡_ evsin	( + )Gi †Kvb †gŠwjK cv_©K¨ †bB, Zv mn‡RB †evSv 

hvq| †h‡nZz = sin( + 2) = ( + )†m‡nZz, = 	dvskbwUi ch©vq  

Avevi 

( ) = sin	( + )wb‡j 

( +
2

) = 	[ +
2

+ ] 

 = ( + + 2) = sin	( + ) = ( ) 

∴ 	Gi mKj gv‡bi Rb¨ Lv‡U| AZGe G †ÿ‡ÎI ch©vqx dvskb | 

 

 

 cv‡VvËi g~j¨vqb 7.4- 

 
1. wb‡Pi †KvbwU wg_¨v? 

K) 

 sin)sin( 
 L)

 cos)cos( 
  M)

 tan)tan( 
  N)

 cot)cot( 
 

2. g~jwe›`yMvgx dvskb †KvbwU? 

 K) sec  L)cos 	M)sin N) †Kv‡bvwUB bq| 

3. tan  dvsk‡bi †Wv‡gb †KvbwU? 

K) − (2 + 1) 		 , ∈ L) − { , ∈ }
 M) N)  

4. sin 	 Gi †iÄ †KvbwU? 

K) [−1,1] L)(−1,1) M) R N)	Z 

5. (i) sin I cos Gi gvb+1	A‡cÿv e„nËi A_ev 1  A‡cÿv ÿz`ªZi n‡Z cv‡i bv| 
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(ii)cosec Gi †iÄ −1Gi †P‡q eo Ges1Gi †P‡q †QvU| 

(iii) tan ev 

cot
Gi gvb 1  A‡cÿv e„nËg ev 1  A‡cÿv ÿz ª̀Zg n‡Z cv‡i| 

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

K) 

(i)I 

(ii) L)

(ii) I(iii) M) 

(i)I 

(iii)  N) 

(i), (ii) I 

(iii) 
 

 

 

 

wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 xyxyxy 3sin,2sin,sin 
BZ¨vw` wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb, 

 xyxyxy 3cos,2cos,cos 
 BZ¨vw` wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb, 

 xy tan
  wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Aÿ †jLwPÎ 

 

 

 g~jcvV- 

 

wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ(Graph of Trigonomertical Function):  

= , = , = , = BZ¨vw` dvsk‡bi †jLwPÎ mwVK fv‡e A¼‡bi †KŠkj∶ 	 =
, = Gi †jLwPÎ A¼‡bi Rb¨−270°n‡Z+270°ch©šÍ cÖwZ 10°AšÍi Gi wewfbœgv‡biRb¨ Gi 

cÖwZiƒcx gvb wbY©©q Ki‡Z n‡e| cÖvß( , )we› ỳ¸‡jv†K QK KvM‡RGgbfv‡e ¯’vcb Ki‡Z n‡e †hb Aÿ eivei 

†QvUe‡M©i	1evû= 10°			Ges 	Aÿ eivei †QvU e‡M©i 10evû= 1nq| AZtci ’̄vwcZ we›`y¸‡jv‡K mshy³ Ki‡Z 

n‡e| 

 

( )	 dvsk‡bi †jLwPÎ 

g‡b Kiæb, 

xy sin
 

GLv‡b  180x  †_‡K ïiæ K‡i 180x  ch©šÍ 

x
Gi K‡qKwU gv†bi Rb¨ 

xy sin
 Gi Avbymw½K gvb 

†bqv nj| Gi gvb¸wj Q‡Ki gva¨‡g wb‡¤œ †`Iqv nj - 

 −270° −180° −120° −90° −60° −30° 0° 30° 60° 90° 120° 180° 270° 

=  1 0 −0.87 −1 0.87 −0.5 0 0.5 0.87 1 0.87 0 −1 

GLv‡b, -A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû= 	 10
Ges - Aÿ eivei †QvU eM©‡ÿ‡Îi GK evû = 1.0 †bIqv 

n‡q‡Q| 

cvV 7.5 
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GLb Dc‡iv³ we›`y¸wj MÖvd KvM‡R ¯’vcb Kiv nj| we›`y¸wj †hvM Ki‡j mvBb †jLwPÎ cvIqv hvq| GLv‡b, 

†jLwPÎwU 

 270
†_‡K ïiæ K‡ix 270

 ch©šÍ A¼b Kiv n‡q‡Q| 

sin
 †jLwP‡Îi ‰ewkó: Dc‡ii wPÎ n‡Z cvB- 

 †jLwP‡Îi †Kv_vI †Q` ev Break †bB Ges Gi AvKvi †XD‡qi gZ|           

 †jLwPÎ †_‡K †`Lv hv‡”Q †h, 

sin
Abycv‡Zi m‡e©v”P gvb 1 Ges me©wb¤œ gvb  1  | 

 AbycvZwUi gvb m‡e©v”P I me©wb¤œ cvIqv hvq, hLb 	Gi gvb 

90
 Gi we‡Rvo ¸wbZ‡Ki mgvb nq| 

 sin
Abycv‡Zi gvb g~jwe›`y‡Z I hLb  Gi gvb 

90
 Gi †Rvo ¸wbZ‡Ki mgvb ZLb k~b¨ nq| 

 †h‡nZz 

xx sin)360sin( 
, myZivs 

0
 Ges 

360
 Gi g‡a¨ Aw¼Z †jLwPÎwU Wv‡b I ev‡g 

ch©vqµ‡g Avwef©~Z nq|       

 

( )	 dvsk‡bi †jLwPÎ 

g‡b Kiæb, xy cos  

GLv‡b 

 180x
 †_‡K ïiæ K‡i 

180x
 ch©šÍ Gi K‡qKwU gv†bi Rb¨ xy cos  Gi Avbymw½K gvb 

†bqv nj| Gi gvb ¸wj Q‡Ki gva¨‡g wb‡¤œ †`Iqv nj : 

 −270° −180° −120° −90° −60° −30° 0 30° 60° 90° 120° 180° 270°

=  0 −1 −0.5 0 0.5 0.87 1 0.87 0.50 0 −0.5 −1 0 

GLv‡b, - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 

10
 Ges y - A‡ÿi w`‡K †QvU eM©v‡ÿ‡Îi GK evû = 1.0

†bIqv n‡q‡Q|GLb Dc‡iv³ we›`y¸wj MÖvd- KvM‡R ¯’vcb Kiv n‡jv| we›`y¸wj †hvM Ki‡j †KvmvBb †jLwPÎ 

cvIqv hvq| GLv‡b, †jLwPÎwU  

 270x
 †_‡K ïiæ K‡i 

270x
 ch©šÍ A¼b Kiv n‡q‡Q| 

 

 
 

* 

* * 

* * 

* 

* * 

* * 

* 

* 

* 

* 

* 
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cosine  †jLwP‡Îi ‰ewkó: Dc‡ii wPÎ n‡Z cvB- 

 †h‡nZz, 

xx cos)90sin( 
 ev, 

xx sin)90cos( 
 †m‡nZz, †jLwPÎwU‡K 

90
 Wv‡b A_ev 

90
 

ev‡g miv‡bv n‡j Zv mvBb †jLwP‡Îi Abyiƒc n‡e|          

 †jLwPÎ †_‡K †`Lv hv‡”Q †h, cosine  Abycv‡Zi m‡e©v”P gvb 1 Ges me©wb¤œ gvb  1  

 cosine  AbycvZwUi gvb m‡e©v”P I me©wb¤œ cvIqv hvq - g~jwe›`y‡Z I hLb Gi gvb 

180
 Gi ¸wbZ‡Ki 

mgvb nq|  

 xy cos  dvskbwU‡Z Gi cwie‡Z©−  ¯’vcb Ki‡j dvskbwU AcwiewZ©Z _v‡K| d‡j †jLwPÎwU y - 

A‡ÿi m‡½ mv`„k¨c~Y© (Symmetrical) n‡e| 

 

( )	 dvsk‡bi †jLwPÎ|  

g‡b Kiæb, 

xy tan
 

GLv‡b 

 180x
 †_‡K ïiæ K‡i 

360x
 ch©šÍ Gi K‡qKwU gv†bi Rb¨ 

xy tan
 Gi Avbymvw½K gvb  

†bqv nj| Gi gvb¸wj Q‡Ki gva¨‡g wb‡¤œ †`Iqv nj Ñ  

 

 −270° −180° −120° −90° −60° −30° 0 30° 60° 90° 120° 180° 270°

=  . 0 1.73 −1.73 −.58 0 0.58 1.73 . −1.73 0 .
 

GLv‡b, - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 

10
 Ges y - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 1.0

†bIqv n‡q‡Q|GLb Dc‡iv³ we›`y¸wj MÖvd- KvM‡R ¯’vcb Ki‡j Ges we›`y¸wj †hvM Ki‡j †Ub‡R‡›Ui †jLwPÎ 

cvIqv hvq| GLv‡b, †jLwPÎwU  

 120x
 †_‡K ïiæ K‡i 

260x
 ch©šÍ A¼b Kiv n‡q‡Q| 
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tangent†jLwP‡Îi ‰ewkó: Dc‡ii wPÎ n‡Z cvB- 

 †jLwPÎwU wew”Qbœ I wfbœ wfbœ kvLvq wef³|  

 hLbB x - Gi gvb 

90
 †Kv‡Yi we‡Rvo ¸wYZ‡Ki mgvb nq, ZLbB †jLwPÎwU wew”Qbœ n‡q c‡i|           

 90
Ges 

90
 †Kv‡Yi g‡a¨ †h †jLwPÎ A¼b Kiv hvq, Zv Wv‡b I ev‡g ch©vqµ‡g Avwef©~Z  nq| 

 90
 Gi we‡Rvo ¸wYZ‡Ki mgvb †Kv‡Yi fy‡Ri we›`yMvgx y - A‡ÿi mgvšÍivj K‡i †h †iLv¸wj Uvbv 

hvq G‡`i Ges †jLwP‡Îi ga¨eZ©x `~iZ¡ µgkt Kg‡Z _v‡K, wKš‘ Giv ci¯úi‡K ¯úk© K‡i bv| 

 

(

iv
)g‡b Kiæb, xy 2cos , − ≤ ≤  

GLv‡b 

 180x
 †_‡K ïiæ K‡i 

180x
 ch©šÍ 

x
Gi K‡qKwU gv†bi Rb¨ xy 2cos  Gi Avbymw½K gvb 

†bqv nj| Gi gvb ¸wj Q‡Ki gva¨‡g wb‡¤œ †`Iqv njÑ 

 

 

−270° −180° −120° −90° −60° -45 −30° 0 30° 45 60° 90° 120° 180° 270° 

=  

0 1 0.25 0 0.25 0.5 0.75 1 0.75 0.5 0.50 0 0.25 1 0 

GLv‡b, - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 10  Ges y - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 1.0
†bIqv n‡q‡Q|GLb Dc‡iv³ we›`y¸wj MÖvd- KvM‡R ¯’vcb Kiv nj| we›`y¸wj †hvM Ki‡j xy 2cos †jLwPÎ 

cvIqv hvq| GLv‡b, †jLwPÎwU   270x  †_‡K ïiæ K‡i  270x  ch©šÍ A¼b Kiv n‡q‡Q| 

 

 

x2cos  †jLwP‡Îi ‰ewkó: Dc‡ii wPÎ n‡Z cvB- 

 †h‡nZz, 

xx cos)90sin( 
 ev, 

xx sin)90cos( 
 †m‡nZz, †jLwPÎwU‡K 

90
 Wv‡b A_ev 

90
 

ev‡g miv‡bv n‡j Zv mvBb †jLwP‡Îi Abyiƒc n‡e|          

 †jLwPÎ †_‡K †`Lv hv‡”Q †h, x2cos  Abycv‡Zi m‡e©v”P gvb 1 Ges me©wb¤œ gvb  0 

 inecos
 AbycvZwUi gvb m‡e©v”P I me©wb¤œ cvIqv hvq - g~jwe›`y‡Z I hLb Gi gvb 

180
 Gi ¸wbZ‡Ki 

mgvb nq|  

 xy cos
 dvskbwU‡Z Gi cwie‡Z©−  ¯’vcb Ki‡j dvskbwU AcwiewZ©Z _v‡K| d‡j †jLwPÎwU y - 

A‡ÿi m‡½ mv`„k¨c~Y© (Symmetrical) n‡e| 

 

( )		†jLwP‡Îi mvnv‡h¨ mgvavb Kiæb: − = ,			 ≤ ≤  

mgvavb: †`Iqv Av‡Q, 2 − = 0 ∴ = , = 2  

 

 

 
 

 
 
 

 
 
 
 

 
 

 

 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 
 

c„ôv 200  evsjv‡`k Db¥y³ wekŵe`¨vjq  

g‡b Kiæb, = 2 = ∴ = , = 2  

wb‡Pi ZvwjKvq,

]2,0[ x
Gi wfbœgv‡bi Rb¨ = ,		I = 2 Gi cÖwZiƒcx gvb wbY©q K‡i cvIqv 

hvq: 

 

 

0° 30° 45° 60° 90° 120° 135 150° 180° 210 270 300° 315 360 

=  

0 0.5 0.71 0.87 1 0.87 0.71 0.5 0 −0.5 1 −0.87 −0.71 0 

= 2  

0 0.87 1 0.87 0 −0.87 1 −0.87 0 0.87 0 −0.87 −1 0 

 

GLv‡b, - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 

10
 Ges y - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 1.0

†bIqv n‡q‡Q| 

 

 

GLb Dc‡iv³ we›`y¸wj MÖvd - KvM‡R ’̄vcb Ki‡j Ges we›`y¸wj †hvM Ki‡j I 2 †jLwPÎ cvIqv hvq| 

GLv‡b, †jLwPÎ †_‡K †`Lv hv‡”Q†h, cª̀ Ë e¨ewa‡Z †Q` we›`yi f~Rmg~n0°, 60°, 180°, 300°	I360°| myZivs, 

wb‡Y©q mgvavb = 0, , , , 2 | 

 

( )	†jLwP‡Îi mvnv‡h¨ mgvavb Kiæb:	 − = ,−	 ≤ ≤  

mgvavb : †`Iqv Av‡Q, 2 − 2 = 0 
myZivs, 2 = 2  
A_©vr, = 2 = 1 − 2 Ges = 2  

wb‡Pi ZvwjKvq, ]
2

3,
2

[ 
x  Gi wewfbœgv‡bi Rb¨ = 1 − 2 		I	 = 2 	Gi cÖwZiƒcx gvb wbY©q K‡i 

cvIqv hvq : 

 

 − 2 − 3 − 6 

0° 
6 4 3 

5
6  

7
6  

3
2  

= 2  

−1 −0.5 0.5 1 0.5 0 

-0.5 0.5 0.5 1 

= 1− 2  

2 1.5 0.5 0 0.5 1 1.5 0.5 0.5 0 

 

GLv‡b,  - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 

10
 Ges y - A‡ÿi w`‡K †QvU eM©‡ÿ‡Îi GK evû = 1.0

†bIqv n‡q‡Q| 
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Dc‡ii wPÎ n‡Z cvB- 

GLb Dc‡iv³ we›`y¸wj MÖvd - KvM‡R ’̄vcb Ki‡j Ges we› ỳ¸wj †hvM Ki‡j 2 	I	1− 2   †jLwPÎ 

cvIqv hvq| GLv‡b, †jLwPÎ †_‡K †`Lv hv‡”Q †h, cª̀ Ë e¨ewa‡Z †Q` we›`yi f~R mg~n  

–
6

,
6

,
5
6

,
7
6

 

 myZivs, wb‡Y©q mgvavb = − , , ,  

 

 

cv‡VvËi g~j¨vqb 7.5- 

1. wb‡Pi dvsk‡bi †jLwPÎ A¼b Kiæb: 
(K) = 3 ,	hLb0 < < 2  
(L) = ,	hLb− < <  
(M) = ,	hLb− < <  
(N) = ,hLb−2 < < 2  

2. †jLwP‡Îi mvnv‡h¨ mgvavb Kiæb: 

(K)5 + 2 = 5,	hLb0 < <  
(L) + = 2,hLb0 < <  

 

m„Rbkxj cÖkœ: 

1.	 
 

 

 

Dc‡ii wP‡Î 7†m.wg. e¨vmva© wewkó e„‡Ëi GKwU Pvc †K› ª̀  †Z †KvY Drcbœ K‡i|cwimxgv = 22 †m.wg.  

(K) Pvc Gi gvb wbY©q Kiæb| 

(L)  †Kv‡Yi gvb wbY©q Kiæb| 

(M) Gi †ÿÎdj wbY©q Kiæb| 

 

 

Xʹ 

 

  

 

   

 

 

 

 

 

 

 
 

 

 

 

 

X 

 

 

 

  
 

 

  

 

 

 

 

 

Y 

yʹ 

  

O A 

B 

r 
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 DËigvjv- 

 

cv‡VvËi g~j¨vqb7.1 

1.M 2.	N 3.K 4.L 5.M 6.L 10. 

32
9  11.1500  12.

11
7  

13.  135,120,60,45  14. 23.7 gvBj 
 

cv‡VvËi g~j¨vqb 7.2 

1.L   2. M  3.K 4.N  11.   12.		 7
25 

 

cv‡VvËi g~j¨vqb 7.3 

1.
√3 − 1

2√2
2.−

1
8

8.60°									9.30°10.60°							11.30°								12.30°13.∝= 30°, = 10° 

14. = 37.5°, = 57.5°, = 45° 
 

cv‡VvËi g~j¨vqb 7.4 

1.L 	2.N 3.M 4.K 5.	M 

 

cv‡VvËi g~j¨vqb 7.5 

m„Rbkxj cÖkœ-DËi 

1. (K)8 †m.wg.(L) (M)28eM© †m.wg. 

 


