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BDwbU 

-21 
wÎ‡KvYwgwZK AbycvZ 

 
f‚wgKv 
c~e©eZ©x BDwb‡U Avcbviv wÎ‡KvYwgwZK †KvY m¤ú‡K© Gi wewfbœ c×wZ‡Z wÎ‡KvYwgwwZK †Kv‡Yi cwigvc 
m¤ú‡K© we Í̄vwiZ Ávb jvf K‡i‡Qb| eZ©gvb BDwb‡U Avcbvi wÎ‡KvYwgwZK AbycvZ Zvi wPý m¤úK© 
BZ¨vw` m¤ú‡K© we Í̄vwiZ Ávb jvf Ki‡eb| 
 
 
 
D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 
� m~²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb AR©b Ki‡eb 
� †h †Kvb †Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb AR©b Ki‡eb, 
� wÎ‡KvYwgwZK Abycv‡Zi wPý wbY©q Ki‡Z cvi‡eb, 
� wÎ‡KvYwgwZK AbycvZ¸wji g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb, 
� wÎ‡KvYwgwZK Abycv‡Zi aªæeZv I mxgve×Zv m¤ú‡K© Rvb‡Z cvi‡eb, 
� wba©vwiZ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Zi gvb wbY©q Ki‡Z cvi‡eb, 
� mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb| 
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cvV-1 t wµ‡KvYwgwZK AbycvZ I Zvi wPý 
 

D‡Ïk¨ 

 GB cvV †k‡l Avcwb Ñ 
� wÎ‡KvYwgwZK †KvY m¤ú‡K© Rvb‡Z cvi‡eb, 
� †PŠKY m¤ú‡K© Rvb‡Z cvi‡eb, 
� †Kv‡Yi wWMÖx I †iwWqvj cwigvc m¤ú‡K© Rvb‡Z cvi‡eb, 
� wÎ‡KvYwgwZK †KvY m¤ú‡K© wewfbœ Dccv`¨ cÖgvY Ki‡Z cvi‡eb| 

 

 
 
 
D‡Ïk¨ - GB cvV †k‡l Avcwb- 
my²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb jvf K‡i, 
†h †Kvb †Kv‡Yi wÎ‡KvYwgwZK AbycvZ m¤ú‡K© Ávb jvf Ki‡eb, 
wÎ‡KvYwgwZK Abycv‡Zi wPý m¤úK© Ávb jvf Ki‡eb| 
 
my²‡Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
g‡b K‡ib, GKwU N~Y©vqgvb iwk¥ Avw` Ae ’̄vb OX 
n‡Z N~Y©b ïiæ K‡i OA Ae ’̄v‡b G‡m ∠XOA=θ 
†KvY Drcbœ K‡i| OA Gi Dci †h †Kvb we› ỳ P 
n‡Z PM Gi Dci PM AsKb Kiæb| Zvn‡j 
GKwU mg‡KvYx wÎfzR POM Drcbœ nq, hvi 
AwZfzR n‡”Q OP evû, j¤̂ PM evû Ges f‚wg OM 
evû| 
GLb ∆POM-Gi evû¸wj Øviv QqwU AbycvZ MVb 
Kiv hvq| AbycvZ¸‡jv nj: 

 
PM

OP
 , 
OM

OP
 , 
PM

OM
 , 
OP

OM
 , 
OP

PM
 I 

OM

PM
  

A

X' X

Y'

O

P

M

θ

Y

 
wPÎ : 21.1 

GB AbycvZ¸wj‡K θ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ ejv nq| GLb θ †Kv‡Yi Rb¨ wÎ‡KvYwgwZK AbycvZ 
mg~n‡K wbgœwjwLZ fv‡e msÁvwqZ Kiv nq| 

θ †Kv‡Yi mvBb (sine) AbycvZ ev sinθ = 
PM

OP
  = 

j¤̂
AwZfzR , (ms‡ÿ‡c sinθ =1) 

θ †Kv‡Yi †KvmvBb (cosine) AbycvZ ev cosineθ =
OM

OP
  = 

f‚wg
AwZfzR , (ms‡ÿ‡c cosθ =

OM

OP
 ) 

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

OM
  = 

j¤̂
f‚wg , (ms‡ÿ‡c tanθ =

PM

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

PM
  = 

f‚wg
j¤̂  , (ms‡ÿ‡c cotθ =

OM

PM
 ) 

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

OM
  = 

AwZfzR
f‚wg  , (ms‡ÿ‡c secθ =

OP

OM
 ) 

θ †Kv‡Yi †Kv‡m‡K›U (cosecant) AbycvZ ev cosecantθ =
OP

PM
  = 

AwZfzR
j¤̂  , 

(ms‡ÿ‡ccosecθ =
OP

PM
 ) 

 

†h †Kvb †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 

A

X' X

Y'

O

P (x,y)

M
θ

Y

x

r
y

A

X' X

Y'

O

P (x,y)

M
θ

Y

x

r
y

A

X' X

Y'

O

P (x,y)

M

θ

Y

x

ry
XX'

Y'

O

P (x,y)

Mx

r
y

θ

Y

 
wPÎ : 21.2 

g‡b Kiæb, GKwU N~Y©vqgvb †iLv Avw` Ae ’̄vb n‡Z N~Y©b K‡i OP Ae ’̄v‡b G‡m ∠XOP = θ †KvY Drcbœ 
K‡i| GLv‡b P we› ỳi Ae ’̄vb XOY, XOX', X'OY' Y'OY ... | GB PviwU †PŠK‡Yi †h †Kvb GKwU‡Z 
n‡Z cv‡i| GLb P we› ỳ n‡Z XOX' †iLvi Dci PM j¤̂ AsKb Kiæb| g~jwe› ỳ O n‡Z P we› ỳi ~̀iZ¡ 
OP †K P we› ỳi e¨vmva© †f±i e‡j| GLb P we› ỳi ’̄vbvsK (x, y) Ges e¨vmva© †f±i OP = r n‡j θ 
†Kv‡bi wÎ‡KvYwgwZK AbycvZ¸‡jv wbgœwjwLZ msÁvwqZ nq: 

sinθ = 
PM

OP
  = 

p we› ỳi y- ’̄vbvsK
p we› ỳi e¨vmva© †f±i  =  

y

r
  

cosθ = 
OM

OP
  = 

p we› ỳi x- ’̄vbvsK
p we› ỳi e¨vmva© †f±i  =  

x

r
  

tanθ = 
PM

OM
  = 

p we› ỳi y- ’̄vbvsK
 p we› ỳi x- ’̄vbvsK  =  

y

x
  (hw` x≠ 0 nq) 
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cotθ = 
OM

PM
  = 

p we› ỳi x- ’̄vbvsK
 p we› ỳi y- ’̄vbvsK  =  

x

y
  (hw` y≠ 0) 

secθ = 
OP

OM
  = 

p we› ỳi e¨vmva© †f±i
 p we› ỳi x- ’̄vbvsK   =  

r

x
  (hw` x≠ 0) 

cosecθ = 
OP

PM
  = 

p we› ỳi e¨vmva© †f±i
 p we› ỳi y- ’̄vbvsK   =  

r

y
  (hw` y≠ 0) 

Dc‡ii eY©bvq p we› ỳ Ges o we› ỳ wfbœ we› ỳ e‡j OP=r †mB Rb¨ sinθ Ges cosθ me mg‡qB A_©en hw` 
cÖvwšÍ evû OP, X A‡ÿi Dci Aew ’̄Z nq Zvn‡j y=0, KviY x-A‡ÿi Dci Aew ’̄Z †h †Kvb we› ỳi y Gi 
’̄vbv¼ k~b¨| Giƒc †Kv‡Yi Rb¨ cotθ, cosecθ msÁvwqZ bq| Avevi hw` cÖvwšÍK evû OP, y-A‡ÿi Dci 

Aew ’̄Z nq, Zvn‡j x=0, KviY y A‡ÿi Dci Aew ’̄Z †h †Kvb we› ỳi x Gi ’̄vbvsK k~b¨| Giƒc †Kv‡Yi 
Rb¨ tanθ I sinθ msÁvwqZ bq| 
 
wÎ‡KvYwgwZK Abycv‡Zi wPý 
N~Y©vqgvb mij †jLv Avw` Ae ’̄vb ok NyY©b ïiæ K‡i θ cwigvb †KvY Drcbœ Kivi ci PviwU †PŠK‡Yi †h 
†KvY GKwU‡Z Ae ’̄vb Ki‡Z cv‡i †h‡nZz e¨vmva© †f±i OP (=r) me©`v abvZ¥K AZGe θ wewfbœ 
wÎ‡KvYwgwZK AbycvZ¸‡jvi wPý x- I y- Gi wPý A_©vr OM I PM evûi cwigv‡bi Dci wbf©i K‡i 
(wPÎ-2)| 
GLb hw` N~Y©vqgvb †iLvi †kl Ae ’̄vb A_©vr e¨vmva© cÖ_g †PŠK‡Y _v‡K (wPÎ 2, 1g wPÎ) Zvn‡j x, y, r 
cÖ.... abvZ¥K n‡e| myZivs Zv‡`i mKj AbycvZ abvZ¥K n‡e|  
myZivs cÖ_g †PŠK‡Y Aew¯’Z mKj wÎ‡KvYwgwZK 
... abvZ¥K| hw` e¨vmva© †f±i wØZxq †PŠK‡Y _v‡K 
(wPÎ 2, 2q wPÎ) Z‡e x FbvZ¥K Ges y I r 
abvZ¥K| myZivs wØZxq †PŠK‡Y x ewR©Z AbycvZ 
A_©vr sin I cosec AbycvZ ỳwU abvZ¥K Ges 
Ab¨vb¨ AbycvZ FbvZ¥K| hw` e¨vmva© †f±i 3q 
†PŠK‡Y _v‡K (wPÎ 2, 3q wPÎ) Z‡e x I y DfqB 
FbvZ¥K Ges r abvZ¥K| myZivs 3q †PŠK‡b x I y 
mewš^Z AbycvZ abvZ¥K| 

X' X

Y'

O

Y

sin, cosec

positive

all

positive

cos

positive

tan, cot

positive

 
wPÎ : 21.3 

A_©vr tan I  cot AbycvZ ỳBwU abvZ¥K Ges Ab¨vb¨ AbycvZmg~n FbvZ¥K| hw` e¨vmva© †f±i PZz_© 
†PŠK‡b Ae ’̄vb K‡i (wPÎ ... 4_© wPÎ) Z‡e y FbvZ¥K Ges x I r abvZ¥K| myZivs 4_© †PŠK‡b y-ewR©Z 
AbycvZ A_©vr cos I sec AbycvZ ỳB abvZ¥K Ges Ab¨vb¨ AbycvZ mg~n FbvZ¥K| 
wbw ©̀ó †KvY Drcbœ Ki ci N~Y©vqgvb †iLv †Kvb †PŠK‡Y Ae ’̄vb Ki‡e Zv Rvb‡Z cvi‡j wPª 3 Gi mvnv‡h¨ 
AwZ mn‡RB Avcbviv wÎ‡KvYwgwZK Abycv‡Zi wPý wbY©q Ki‡Z cvi‡eb| 
 
Abykxjbx 21.1 
1. my²‡Kv‡Yi Rb¨ wÎ‡KvYwgwZK AbycvZmg~n wbY©q Kiæb| 
2. †h †Kvb †Kv‡Yi Rb¨ wÎ‡KvYwgwZK AbycvZmg~n wbY©q Kiæb| 
3. wÎ‡KvYwgwZK Abycv‡Zi wPý wKiƒ‡c wbY©q Kiv nq Zv eY©bv Kiæb| 
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cvV-2 t wÎ‡KvYwgwZK AbycvZ¸wji g‡a¨ †gŠwjK m¤úK© 
 

D‡Ïk¨ 

 GB cvV †k‡l Avcwb Ñ 

� wÎ‡KvYwgwZK AbycvZ¸wji g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb, 
� m¤úK©¸‡jvi mvnv‡h¨ wewfbœ mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb| 

 

 
wµ‡KvYwgwZK AbycvZ¸‡jvi cvi¯úwiK m¤úK© 
 
cv‡ki wP‡Î ∠POM = θ 

AZGe msÁvbyqx 

i) sinθ = 
PM

OP
 Ges cosecθ = 

OP

PM
   

 cosecθ = 
OP

PM
  =

1

PM

OM

  =
1

sinθ
   ... ... (1) 

Abyiƒcfv‡e 

 sinθ =  
1

cosecθ
  ... ... ... ... ... (2) 

 

O

θ

M

P

 
wPÎ : 21.4 

ii) cosθ = 
OM

OP
 Ges secθ = 

OP

OM
  

 secθ = 
OP

OM
  =

1

OM

OP

  = 
1

cosθ
  

Abyiƒcfv‡e cosθ = 
1

secθ
  ... ... ... ... ... (3) 

 

iii) tanθ = 
PM

OM
 Ges cotθ = 

OM

PM
  ... ... ... ... ... ... (4) 

 cotθ = 
OM

PM
  =

1

PM

OM

  = 
1

tanθ
 ... ... ... ... ... ... ... (5) 

Abyiƒcfv‡e tanθ = 
1

cotθ
  ... ... ... ... ... ... ... (6) 

 

vi) tanθ = 
PM

OM
  

  = 
PM/OP

OM/OP
      [je I ni Dfq‡K OP Øviv fvM K‡i] 



GmGmwm 

wÎ‡KvYwgwZi †gŠwjK aviYv  c„ôv  6 

 tanθ = 
sinθ

cosθ
 ... ... ... ... ... ... ... (7) 

Abyiƒcfv‡e  cotθ = 
OM

PM
 = 

OM/OP

PM/OP
 = 

cosθ

sinθ
 ... ... ... ... ... ... ... (8) 

Abywm×všÍ : mgxKiY (i) I (2) n‡Z, sinθ cosecθ = 1 
  mgxKiY (3) I (4) n‡Z, cosθ secθ = 1 
  mgxKiY (5) I (6) n‡Z, tanθ cotθ = 1 
v) ∆OPM mg‡KvYx wÎfzR e‡j 
 PM

2
 + OM

2
 = OP

2
 ... ... ... ... ... ... ... ... (i) 

ev, 
PM

2

OP
2   +  

OM
2

OP
2  + 

OP
2

OP
2  [Dfq cÿ‡K OP2 Øviv fvM K‡i] 

ev, 




PM

OP

2

  +  




OM

OP

2

  = 1
2
 

ev, (sinθ)
2
+(cosθ)

2
 = 1

2
 

ev, sin
2
θ+cos

2
θ = 1 ... .... ... ... ... ... ... ... (9) 

 

GLb (i)  Gi Dfq cÿ‡K OM2
 Øviv fvM K‡i 

 

ev, 
PM

2

OM
2  +  

OM
2

OM
2 = 

OP
2

OM
2  

ev, 




PM

OM

2

  +   1
2
 = 




OP

OM

2

  

ev, (tanθ)
2
+1= (secθ)

2
 

A_©vr sec2θ+1 = tan2θ ... .... ... ... ... ... ... ... (10) 
 

GLb (i)  Gi Dfq cÿ‡K PM2
 Øviv fvM K‡i 

 

ev, 
PM

2

PM
2  +  

OM
2

PM
2  = 

OP
2

PM
2  

ev, 1
2
 + 




OM

OM

2

  += 




OP

PM

2

  

ev, 1+ (cotθ)
2
+1= (cosecθ)

2
 

A_©vr cosec2θ =1+cot2θ ... .... ... ... ... ... ... ... (11) 
 

(9), (10) Ges (11) bs m~Î¸wj‡K wbgœwjwLZ AvKv‡iI wjLv hvqÑ 
 sin

2
θ = 1- cos

2
θ ; cos

2
θ = 1- sin

2
θ ; 

 sec
2
θ− tan

2
θ = 1 ; sec

2
θ-1 = tan

2
θ ; 

 cosec
2
θ − cot

2
θ =1 ; cosec

2
θ −1= cot

2
θ 
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wÎ‡KvYwgwZK Abycv‡Zi aªæeZv 
GKwU wbw ©̀ó cwigvY †Kv‡Y Rb¨ †h †Kvb wbw ©̀ó 
wÎ‡KvYwgwZK Abycv‡Zi gvb me mgqB aªæe| 
g‡b Kiæb, ∠XOP = θ, GLb wÎ‡KvYwgwZK 
AbycvZ OA evû‡Z P we› ỳi Ae ’̄v‡bi Dci wbf©i 
K‡i bv| OA evû‡Z Aci GKwU we› ỳ P' wbb| 
GLb P I P' n‡Z XOX' Gi Dci h_vµ‡g PM I 
P'M' j¤̂ AsKb Kiæb| 

GLb ∆OPM-G sinθ =
PM

OP
  

Ges ∆OP'M'-G sinθ =
P'M'

OP'
  

X' X
m'

p'

M

P
A

Y'

O

Y

θ

 
wPÎ : 21.5 

 

wKš‘ ∆OP'M' Ges ∆OP'M' mg‡Kvbx wÎfzR e‡j 
PM

OP
 = 

P'M'

OP'
  

 sinθ =
PM

OP
 = 

P'M'

OP'
  

myZivs G sinθ-Gi gvb Dfq wÎfzR n‡Z GKB cvIqv hvq| AZGe wbw ©̀ó cwigvb †Kv‡Yi Rb¨ sinθ-Gi 
gvb aªæe| Ab¨vb¨ Abycv‡Zi †ÿ‡ÎI Bnv cÖ‡hvR¨| 
N~Y©vqgvb mij‡iLvi †kl Ae ’̄vb †h †Kvb †PŠK‡Y Ae ’̄vb KiæK bv †Kb wÎfzR ỳBwU m „̀k‡KvYx nIqv 
QvovI Abyiƒc evûi wPÎ GKB cÖK…wZ nq| 
myZivs †h †Kvb wÎfzR n‡Z wÎ‡KvYwgwZK AbycvZ Ki‡j Zv‡`i gvb I wPý GKB n‡e| 
myZivs wbw ©̀ó cwigvb †Kv‡Yi Rb¨ †h †Kvb ...... wÎ‡KvYwgwZK Abycv‡Zi gvb me mgqB aªæe| 
 
wÎ‡KvYwgwZK Abycv‡Zi gv‡bi mxgve×Zv 
Avcbviv Rv‡bb, sin2θ+cos2θ = 1 
 †h‡nZz ev Í̄e msL¨vi eY© me©`v abvZ¥K; myZivs sin2θ Ges cos2θ Gi cÖ‡Z¨KwUi gvb abvZ¥K n‡e| 
Avevi G‡`i †hvMdj 1 e‡j †KvbwUi gvb +1 A‡cÿv e„nËi n‡Z cv‡i bv| A_©vr sinθ ev cosθ-Gi gvb 

+1 A‡cÿv e„nËi ev -1 A‡cÿv ¶z ª̀Zg n‡Z cv‡i bv| A_©vr -1≤sinθ≤1 †h‡nZz cosecθ = 
1

sinθ
 Ges 

secθ = 
1

cosθ
 myZivs cosθ Ges secθ-Gi gvb ≥1 A_ev ≤-1. wKš‘ tanθ Ges cotθ-Gi gv‡bi †Kvb mxgv 

wba©viY Kiv hvq bv| 
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Abykxjbx 21.1 
 
D`vniY 1: sinθ AbycvZ‡K cotθ gva¨‡g cÖKvk Kiæb| 

mgvavb: Avgiv Rvwb, sinθ = 
1

cosecθ
  

Avevi  cosec
2
θ = 1+ cot

2
θ 

 ∴ cosecθ = 1+cot
2
θ  

 ∴ sinθ = 
1

± 1+cot
2
θ
 

D`vniY 2: hw` sinθ = 
21

29
 nq, Z‡e cÖgvY Kiæb sinθ + tanθ = 2

1

2
   hLb θ cÖ_g †PŠK‡b Aew ’̄Z|  

mgvavb: sinθ = 
21

29
  

GLb  sin
2
θ +cos

2
θ= 1 

 ∴ cos
2
θ = 1−sin

2
θ 

  = 1−




21

29

2

  

  = 1−
441

841
 =
400

841
  

 ∴ cosθ = ± 
400

841
 = ± 

20

29
  

†h‡nZz θ cÖ_g †PŠK‡Y Aew ’̄Z, AZGe cosθ Gi gvb abvZ¥K n‡e| 
 

 ∴ cosθ =  
20

29
  

GLb secθ+tanθ = 
1

cosθ
 +
sinθ

cosθ
  

  = 
1

20

29

 + 

21

29

20

29

  

  = 




1×

21

29
 +




21

29
×
29

20
  

  = 
29

20
 + 

21

20
  

  = 
50

20
 = 2

1

2
  

 

 

D`vniY 3 : cÖgvb Kiæb, 
1+sinθ

1-sinθ
 + 

1-sinθ

1+sinθ
=23.... 

mgvavb: 
1+sinθ

1-sinθ
 + 

1-sinθ

1+sinθ
 

 = 
(1+sinθ) (1+sinθ)

 (1-sinθ) (1+sinθ)
 +  

(1-sinθ) (1-sinθ)

 (1+sinθ) (1-sinθ)
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 = 
(1+sinθ)

2

1-sin
2
θ
 + 

(1-sinθ)
2

1-sin
2
θ

 

 = 
(1+sinθ)

2

cos
2
θ

 + 
(1-sinθ)

2

cos
2
θ

 

 = 
1+sinθ

cosθ
  + 

1-sinθ

cosθ
  

 = 
1+sinθ+1-sinθ

cosθ
  

 = 
2

cosθ
  

 = secθ 

 

D`vniY 4: cÖgvY Kiæb, 
tanθ+cosθ-1

tanθ-secθ-1
 = 

1+sinθ

cosθ
  

mgvavb :     
tanθ+cosθ-1

tanθ-secθ-1
  

  = 

sinθ

cosθ
  + 

1

cosθ
 - 1

 
sinθ

cosθ
 - 

1

cosθ
 + 1

 

  = 

sinθ+1-cosθ

 cosθ

sinθ−1+cosθ

cosθ

  

  = 
sinθ+1-cosθ

sinθ−1+cosθ
  

  = 
(sinθ+1-cosθ) (sinθ+1-cosθ)

 (sinθ-1+cosθ) (sinθ+1-cosθ)  

  = 
(sinθ+1-cosθ)

2

 {sinθ-(1-cosθ)} {sinθ+(1-cosθ)}  

 

  = 
sin

2
θ+1+cos

2
θ+2sinθ-2cosθ-2sinθcosθ

 sin
2
θ-(1-cosθ)

2   

  = 
sin

2
θ+ cos

2
θ+1+2sinθ-2cosθ(1+sinθ)

 sin
2
θ-(1-2cosθ+cos

2
θ)

  

  = 
1+1+2sinθ-2cosθ(1+sinθ)

 sin
2
θ-1+2cosθ-cos

2
θ

  

  = 
2+2sinθ-2cosθ(1+sinθ)

 -cos
2
θ+2cosθ-cos

2
θ

  

  = 
2(1+sinθ)-2cosθ(1+sinθ)

 2cosθ-2cos
2
θ

  

  = 
(1+sinθ)(2-2cosθ)

 cosθ(2-2cosθ) 
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  = 
1+sinθ

 cosθ
 

 

D`vniY 5 : cÖgvb Kiæb, 
secA+1

secA-1
 = cotA + cosecA 

mgvavb : 
secA+1

secA-1
 

  = 
( secA+1) ( secA+1)

 ( secA-1) ( secA+1)
 

  = 
( secA+1)

2

 sec
2
A-1

 

  = 
secA+1

 tan
2
A
 

  = 
secA+1

 tanA
 

  = 
secA

 tanA
+ 

1

 tanA
 

  = 

1

cosA

sinA

cosA

+ cotA 

  = 
1

 sinA
+ cotA 

  = cosecA+ cotA 

 

 
D`vniY 6 : cÖgvb Kiæb, ( 1-sinθ+ 1+sinθ)

2
 = 2(1+cosθ) 

mgvavb :  = ( 1-sinθ+ 1+sinθ)
2 

  = ( 1-sinθ)
2
+( 1+sinθ)

2
+2 1-sinθ 1+sinθ 

  = 1-sinθ + 1+sinθ+ 2 1-sina
2
θ
 

  = 2 + 2 cos
2
θ 

  = 2(1+cotθ) 

 

 

D`vniY 7 : cÖgvb Kiæb, (sinα + cosecα)2+(cosα-sinα)2 = tan2α+cot2α -1 
mgvavb: (sinα + cosecα)

2
+(cosα-sinα)

2
 

  = sin
2
α+cosα-2sinαcosecα+cos

2
α+sec

2
α-2cosecα secα 

  = sin
2
α+cos

2
α+cosec

2
α+sec

2
α-2-2 

  = 1+cos
2
 sec

2
α+sec

2
α-4 

  = cosec
2
α+sec

2
α-3 

  = (cosec
2
α-1)+(sec

2
α-1)-1 

  = cot
2
α+tan

2
α-1 

  = tan
2
α+cot

2
α-1 
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D`vniY 8: θ my¶è‡KvY Ges tanθ = 
a

b
  n‡j, cÖgvb Kib sin2α+cos2α = 1 

mgvavb  tanθ = 
a

b
  

 ev, 
sinθ

 cosθ
  = 

a

b
  

 ev, 
sin

2
θ

 cos
2
θ
  = 

a
2

b
2  

 ev, 
sin

2
θ

 1-cos
2
θ
  = 

a
2

b
2  

 ev, b
2
 sin

2
θ = a2 (1-sin2θ) 

 ev, a
2
 sin

2
θ+b

2 sin2θ)= a2 
 ev, sin

2
θ( a

2
+b

2
)= a2 

 ev, sin
2
θ =

a
2

a
2
+b

2  

 
Avevi, cos2θ = 1-sin2θ 

 ev, cos
2
θ = 1- 

a
2

a
2
+b

2  

 ev, cos
2
θ = 

a
2
+b

2
-a

2

a
2
+b

2   

 ev, cos
2
θ = 

b
2

a
2
+b

2  

 
 GLb, sin2θ + cos2θ 

  = 
a
2

a
2
+b

2  + 
b
2

a
2
+b

2  

  = 
a
2
+b

2

a
2
+b

2  

  = 1 

 
D`vniY 9 : hw` sinA +cosA = a Ges secA+cosecA =b nq, Z‡e cÖgvb Kiæb b(a2-1) = 2a  
mgvavb :  b(a

2
-1) 

  = (secA+cosecA) {( sinA +cosA)
2
-1} 

  = (secA+cosecA) ( sin
2
A +cos

2
A+2sinAcosA-1) 

  = (secA+cosecA) ( 1+2sinAcosA-1) 

  = (secA+cosecA) . 2sinAcosA 

  = 2 (sinA cosA secA+cosecA sinaA cosA) 

  = 2(sinA +cosA) 

  = 2A 
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Abykxjbx 21.2 
wbgœwjwLZ A‡f`¸wj cÖgvY Kiæb (1-15) 

1.  
sinA

 1+cosA
+ 
1+cosA

 sinA
= 2cosecA 

2.  sec
4
A -sec

2
A = cosecθ +cotθ 

2. i) 
1+cosθ

1-cosθ
 = cosecθ +cotθ 

 ii) 
1-sinθ

1+sinθ
 = secθ -tanθ 

4.  
1+cosθ

1-cosθ
 - 

1-cosθ

1+cosθ
= 2 cotθ 

5.  
cosθ+cosϕ

 sinθ+sinϕ
  = 

sinθ+sinϕ

 cosϕ-cosθ
 

6.  
cos

2
A+sin

2
A

 sinA cos
2
A sin

2
A
  = cosecA+secA 

7.  
1

 secA+tanA
-

1

 cosA
 = 

1

 cosA
 - 

1

 secA-tanA
 

8.  
sinA-sinB

 cosA+cosB
+
cosA-cosB

sinA+sinB
 = 0 

9.  
1+sinθ-cosθ

 1+sinθ+cosθ
+
1+sinθ+cosθ

1+sinθ-cosθ
 = 2cosecθ 

10.  
1+tan

2
θ

 1+cot
2
θ
 = 






1-tanθ

1-cotθ

2

  

11.  sinθ(1+tanθ) +cosθ(1+cotθ) = secθ+cosθ 

12.  sec
4
A +tan

4
A = 1+2sec

2
A tan

2
A 

13.  (tanθ+secθ)
2
 = 

1+sinθ

1-sinθ
  

14.  






m costθ

n cotθ

2

 +






m sinθ

n tanθ

2

 = 
m

2

n
2   

15.  
1+sinθ

1-sinθ
 -secθ = secθ-

1-sinθ

1+sinθ
 

16. hw` sin4θ+sin2θ = 1 nq, Z‡e †`Lvb †h tan4θ-tan2θ 

17. (i) sinθ = 
12

14
  n‡j, cosθ I tanθ Abycv‡Zi gvb KZ n‡e| [D: ±

5

13
 ,  ±

12

5
 ] 

 (ii) sinθ = 
9

41
  n‡j, tanθ I cosecθ Abycv‡Zi gvb KZ n‡e| [D: ±

40

9
 ,  ±

41

40
 ] 

18.  x = a cosθ+b sinθ Ges y = a sinθ-b cosθ n‡j †`LvI †h, x2+y2 = a2+b2 

19. k tanθ = tankθ n‡j †`Lvb †h, 
sinkθ

sin
2
θ
 =  

k
2

1+(k
2
-1)sin

2
θ
  

20. tanφ = 
sinθ-cosθ

 sinθ+cosθ
 n‡j, cÖgvb Kiæb 2 cosφ= ± (sinθ+cosθ) 
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cvV-3 t K‡qKwU wba©vwiZ †Kv‡Yi Rb¨ wÎ‡KvYwgwZK Abycv‡Zi gvb 
 

D‡Ïk¨ 

 GB cvV †k‡l Avcwb Ñ 

� wba©vwiZ †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~‡ni gvb wbY©q Ki‡Z cvi‡eb, 
� mgm¨v mgvav‡b AbycvZmg~‡ni gvbmg~n cÖ‡qv‡M `ÿZv AR©b Ki‡eb| 

 
 

30° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb, GKwU N~Y©vqgvb †iLv Avw` Ae ’̄v‡b OX 
n‡Z Nwoi KuvUvi N~Y©‡bi wecixZw`‡K Ny‡i ∠XOP 

= 30° Drcbœ K‡i| OX Gi Dci PM j¤̂ AsKb 
Kiæb Ges Zv‡K θ ch©šÍ Ggbfv‡e ewa©Z Kiæb †hb 
PM = QM nq| GLb Oθ †hvM Kiæb| 
†h‡nZz ∆OPM Ges OQM mg‡KvYx wÎfzRØq 
m‡e©vZfv‡e mgv‡b AZGe ∠OPM = ∠OQM = 

60° 

myZivs  ∆OPQ GKwU mgevû wÎfzR 
∴ OP = OQ = PQ = 2PM [ PM= MQ] 

2a

30ο

60ο

60ο

30ο a 3

P

Q

a

M XO

 
wPÎ : 21.6 

 
 aiæb PM = a 

Zvn‡j, OP = 2a 

Ges   OM = op
2
-pm

2
  = 4a

2
-a

2
 = 3a

2
 = a 3  

  sin 30° = 
PM

OP
 = 

a

2a
  = 

1

2
  

  cos 30° = 
OP

OP
 = 

a 3

2a
  = 

3

2
  

  tan 30° = 
PM

OM
 = 

a

a 3
  = 

1

3
  

  cot 30° = 
OM

PM
 = 

a 3

a
  = 3  

  sec 30° = 
OP

OM
 =

2

a 3
  = 2 

  cosec 30° = 
OP

PM
 =
2a

a
  = 2 
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45° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
cv‡ki wP‡Î ∠XOA = 45°, OA evû‡Z P †h †Kvb 
we› ỳ Ges P n‡Z OX Gi Dci PM j¤̂| 
Zvn‡j  ∠POM = 45°, ∠PMO = 90° 

  ∠OPM = 45° 

myZivs  OM = PM 

aiæb  OM = PM = a 

∴   OP = OM
2
+PM

2
   

  = a
2
+a

2
  = 2a

2
 = 2a  

a  2

45ο

a

a

P

M

A

O
 

wPÎ : 21.7 
  

GLb   sin 45° = 
PM

OP
 = 

a

a 2
  = 

1

2
  

  cos 45° = 
OM

OP
 = 

a

a 2
  = 

1

2
  

  tan 45° = 
PM

OM
 = 

a

a
  = 1 

  cot 45° = 
OM

PM
 = 

a

a
  = 1 

  sec 45° = 
OP

OM
 =
a 2

a
  = 2 

  cosec 45° = 
OP

PM
 =
a 2

a
  = 2 

 

 

60° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
cv‡ki wP‡Î ∠XOP = 60°, Ges OX-Gi Dci PM 
j¤̂| 
Zvn‡j  ∠PON = 60°| GLb OX Gi Dci 
Ggb GKwU we› ỳ Q wbb †hb OM = MQ nq| PQ 
†hvM Kiæb| 
GLb ∆OPM,  ∆PQM 

mg‡KvYx wÎfzRØq m‡e©vZfv‡e mgvb e‡j ∠POM 

= ∠PQM = .... 

a  3

60ο 60ο

a

P

M Q X
O

2a

 
wPÎ : 21.8 

myZivs  ∆OPQ GKwU mgevû wÎfzR Ges OP = OQ 
aiæb  OM = a, Zvn‡j OP = OQ = 2OM = 2a 

Ges  PM = OP
2
+OM

2
  = 4a

2
-a

2
  = 3a

2
 =a 3  

 ∴ sin 60° = 
PM

OP
 = 

a 3

2a
  = 

3

2
  

  cos 60° = 
OM

OP
 = 

a

2a
  = 

1

2
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  tan 60° = 
PM

OM
 = 

a 3

a
  = 3  

  cot 60° = 
OM

PM
 = 

a

a 3
  =

1

3
  

  sec 60° = 
OP

OM
 =
2a

a
  = 2 

  cosec 60° = 
OP

PM
 =

2a

a 3
  = 

2

3
  

 

 

90° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
90° †Kv‡Yi †ÿ‡Î cÖvwšÍK evû OY eivei Ges 
P(x,y) we› ỳ YOY' A‡ÿ g~jwe› ỳi Dci w`‡K 
Aew ’̄Z| myZivs x = o Ges y = r. 
AZGe wÎ‡KvYwgwZK AbycvZmg~‡ni mvaviY msjMœ 
†_‡K 

∴ sin 90° = 
y

r
 = 

r

r
  =1 

 cos 90° = 
x

r
 = 

θ

r
  =0 

 

X' X

Y'

r

O

P(x, y)

Y

 
wPÎ : 21.9 

 cot 90° = 
x

y
 = 

o

r
  =0 

 cosec 90° = 
r

y
 = 

r

r
  =1 

GLv‡b tan 90° I sec 90° msÁvwqZ bq, KviY x = 0 Ges k~b¨ Øviv fvM msÁvwqZ bq| 
 
θ° †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
θ° †Kv‡Yi Avw` evû I cÖvwšÍ †iLv Awfbœ| G‡ÿ‡Î 
P(x,y) we› ỳ XOX' A‡ÿ g~jwe› ỳi Wvbcv‡k¦© 
Aew ’̄Z d‡j x = r Ges y = 0. 
AZGe wÎ‡KvYwgwZK Abycv‡Zi mvaviY 
msÁvbymv‡i, 
 

 ∴ sin 0° = 
y

r
 = 

0

r
  =1 

  cos 0° = 
x

r
 = 

r

r
  =0 

 

X' X

Y'

r

O

P(x, y)

Y

 
wPÎ : 21.10 

  tan 0° = 
y

x
 = 

o

r
  =1 

  sec 0° = 
r

x
 = 

r

r
  =1 
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†h‡nZz y = 0 Ges k~b¨ Øviv fvM msÁvwqZ bq AZGe cot 0° Ges cosec 0° msÁvwqZ bq| 
 
 
e¨env‡ii myweav‡_© wewfbœ  †Kv‡Yi wÎ‡KvbwgwZK Abycv‡Zi gvbmg~n QK AvKv‡i wb‡gœ †`qv nj: 
†KvY 0° 30° 45° 60° 90° 

sin 
0 

1

2
  

1

2
  

3

2
  1 

cos 
1 

3

2
  

1

2
  

1

2
  0 

tan 
0 

1

3
  1 3  msÁvwqZ bq 

cot 
msÁvwqZ bq 3  1 

1

3
  0 

sec 
1 

2

3
  2  2 msÁvwqZ bq 

cosec 
msÁvwqZ bq 2 2  

2

3
  1 

 
jÿbxq ⇒ sine I cosine Abycv‡Z gvb mg~n‡K g‡b ivLvi mnR wbqg: 
0, 1, 2, 3, 4 msL¨v¸‡jvi cÖ‡Z¨K‡K 4 Øviv fv K‡i eM©g~j wb‡j h_vµ‡g 0, 30, 45, 60 I 90 †KvY 
mg~‡ni sine Abycv‡Zi gvb cvIq hvq| 
Avevi 4, 3, 2, 1, 0 msL¨v¸‡jvi cÖ‡Z¨K‡K 4 Øviv fvM K‡i eM©g~j wb‡j h_vµ‡g, 0, 30, 45, 60 I 90 
†KvY mg~‡ni cosine Abycv‡Zi gvb cvIqv hvq| 
 
x × 90°  †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb n GKwU c~Y© msL¨v| GLb XOX' †K x-
Aÿ Ges YOY' †K y- Aÿ we‡ePbv K‡i n Ges 
wewfbœ gv‡bi Rb¨ O = n ... 90 ...  †Kv‡Yi 
wÎ‡KvYwgwZK Abycv‡Zi gvb wbgœwjwLZfv‡e cvIqv 
hvq- 
i) hLb n = 4k,  †hLv‡b K GKwU c~Y© msL¨v 

A_©vr hLb n = 0, 4, 8, 12, ......, -4, -8, -12, 
..... BZ¨vw` ZLb cÖvwšÍK evû OP abvZ¥K x 
Aÿ OX Gi Dci c‡o| myZivs p we› ỳi 
’̄vbvsK n‡e (r,o), †hLv‡b OP = r>0 

 

X' X

Y'

r
r

r

r
O

P(r, o)

P(-r,o)

P(o, r)

P(o, -r)

Y

 
wPÎ : 21.11 

 myZivs sinθ = 
o

r
 = 0, cosθ = 

r

r
  = 1 

ii) hLb n = 4K+1,  †hLv‡b k GKwU c~Y© msL¨v A_©vr hLb n = -3, -7, -11, ......... 1, 5, 9, 13, ....... 
BZ¨vw`, ZLb cÖvwšÍK evû OP abvZ¥K y-Aÿ OY-Gi Dci c‡o, myZivs P we› ỳi ’̄vbvsK n‡e (o, 
r),  †hLv‡b OP = r>0 
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 myZivs  sinθ = 
r

r
  = 1, cosθ = 

o

r
 = 0 

 

iii) hLb n = 4k+2, †hLv‡b k- GKwU c~Y© msL¨v A_©vr hLb n = -2, -6, -10, ......... 2, 6, 10, ....... 
BZ¨vw`, ZLb cÖvwšÍK evû OP FYvZ¥K x-Aÿ, OX' Gi Dci c‡o| myZivs P we› ỳi ’̄vbvsK n‡e 
(-r, o) †hLv‡b, OP = r>0 

 myZivs sinθ = 
o

r
 = 0,  cosθ = 

-r

r
 = -1 

iv) hLb n = 4k+2 †hLv‡b k-GKwU c~Y© msL¨v A_©vr hLb n = -1, -5, -9, ......... 3, 7, 11, ...... BZ¨vw`, 
ZLb cÖvwšÍK evû OP FYvZ¥K y-Aÿ oy'-Gi Dci c‡o| myZivs P we› ỳi ’̄vbvsK n‡e (o, -r) 
†hLv‡b OP = r>r 

 myZivs sinθ = 
-r

r
 = -1,  cosθ = 

o

r
 = 0 

D`vniY 1 : gvb wbY©q Kiæb, sin 45° sin 60° - cos 45° cos 60° 
mgvavb :  sin 45° sin 60° - cos 45° cos 60° 

  = 
1

 2
 . 

3

2
 -

1

 2
 . 
1

2
  

  = 
3

 2 2
 -

1

 2 2
  

  = 
3-1

 2 2
  

D`vniY 2 : gvb wbY©q Kiæb, 3tan2 45° - sin2 60° - 
1

2
 cot

2
 30° + 

1

8
 sec

2
60° 

mgvavb :  3tan
2
 45° - sin

2
 60° - 

1

2
 cot

2
 30° + 

1

8
 sec

2
60° 

  = 3 (1)
2
 -(

3

2
 )
2
-
1

2
 ( 3 )

2
+
1

8
 ( 2 )

2
 

  = 3-
3

4
 -
3

2
 +
2

8
  

  = 
24-6-12+12

8
  

  = 
8

8
  

  = 1 

 

D`vniY 3: hw` A = 30° nq, Z‡e cÖgvY Kiæb sin2A= 
2tanA

1+tan
2
A
  | 

mgvavb :  sin2A = sin 2.30° 

  = sin 60° 

  = 
3

2
 

Avevi  = 
2tanA

1+tan
2
A
  

  = 
2.tan30°

1+(tan30°)
2  
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  = 

2.
1

3

1+(
1

2
)
2

  

  = 

2

3

1+
1

3

  

  = 

2

3

3+1

3

  

  = 

2

3

4

3

  

  = 
2

3
  × 

3

4
  

∴ sin2A= 
2tanA

1+tan
2
A
  

 

D`vniY 4: †`LvI †h, 
1+2sin60°cos60°

sin60°+cos60°
  + 

1-2sin60°cos60°

sin60°-cos60°
 = 2cos30° 

mgvavb : evgcÿ 
1+2sin60°cos60°

sin60°+cos60°
  + 

1-2sin60°cos60°

sin60°-cos60°
  

  = 

1+2.
3

2
.
1

2

3

2
+
1

2

 + 

1-2.
3

2
.
1

2

3

2
-
1

2

  

  = 

1+2.
3

2
.
1

2

3

2
+
1

2

 + 

1-2.
3

2
.
1

2

3

2
-
1

2

  

  = 

1+
3

2

3

2
+
1

2

 + 

1-
3

2

3

2
-
1

2

  

  = 

2

13

2

32

+

+

+ 

2

13

2

32

−

−

 

  = 
13

32

+

+
+ 

13

32

−

−
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  = 
)13)(13(

)13)(32()13)(32(

−+

+−+−+
 

  = 
22 )1()3(

3323233232

−

−−++−+−
 

  = 
13

3234

−

−
 

  = 
2

32
 

  = 3  

 

 Wvbcÿ = 2cos 30° 

 = 2. 
3

2
 

  = 3  

 ∴ evgcÿ = Wvbcÿ 

 

 

D`vniY 5: mgvavb Kiæb 2sin2θ = 3cosθ, hLb θ abvZ¥K my²‡KvY| 
mgvavb :  2sin2θ = 3cosθ, 

 ev, 2(1-cos2θ) = 3cosθ 

 ev, 2-2cos2θ = 3cosθ 

 ev, 2-2cos2θ+3cosθ-2 = 0 

 ev, 2cos2θ+4cosθ-cosθ-2 = 0 

 ev, 2cosθ (cosθ+2)-1(cosθ+2) = 0 

 ev, (2cosθ-1) (cosθ+2) = 0 

 

 nq  2cosθ-1=0 A_ev,  cosθ+2 = 0 
 ∴ 2cosθ-1=0 ∴ cosθ= -2 

 ∴ cosθ= 
1

2
 = cos60°  hv m¤¢e bq 

 ∴ θ= 60°  hv m¤¢e bq 
 ∴ θ= 60° 

 

D`vniY 6: mgvavb Kiæb 3 (tanθ +cotθ)= 4 hLb 0°≤θ≤90°| 
mgvavb : 3 (tanθ +cotθ)= 4 

 ev, 3 (tanθ +
1

tanθ
 )= 4 

 ev, 3 






tan

2
θ+1

tanθ
  = 4 

 ev, 3 (tan
2
θ +1)= 4 tanθ 

 ev, 3 tan
2
θ + 3= 4 tanθ 
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 ev, 3 tan
2
θ-4 tanθ+ 3= 0 

 ev, 3 tan
2
θ-3 tanθ- tanθ+ 3= 0 

 ev, 3 tanθ (tanθ- 3)-1(tanθ- 3)= 0 

 ev, (tanθ- 3) ( 3 tanθ -1)= 0 

 

 nq  tanθ- 3 =0 A_ev,  3 tanθ -1= 0 

 ∴ tanθ = 3 ∴ 3 tanθ= 1 

 ∴ tanθ = tan60° ∴ tanθ= 
1

3
 = tan30° 

 ∴ θ= 60° ∴ θ = 30° 

 

 †h‡nZz 0°≤θ≤90° 
 ∴ θ - 30°, 90° 
 
 

Abykxjbx 21.3 
gvb wbY©q Kiæb (1-4) 
1. 3sin 30° - 4sin

3 
30°  [D: 1 ] 

2. 5sin 90°+3cos 0°-6tan 45° - sec
2
 45°  [D: 0 ] 

3. cot
2
 
π

6
 -2cos

2π

3
 -
3

4
 sec

2π

4
 -4sin

2π

6
  [D: 0 ] 

4. tan
2π

6
  . sin

π

6
  . tan

π

6
  . tan

2π

6
  [D: 

3

2
  ] 

cÖgvb Kiæb (4-9) 

5. 
1+cos30°

1-cos30°
 = sec 60° +tan60° 

6. cos 
π

3
  cos 

π

4
 + sin 

π

3
  sin 

π

4
 = sin 

π

4
  cos 

π

6
 + cos 

π

4
  sin 

π

6
  

7. 1-2sin
2 
30° = 2cos

2
 30°-1 = cos 60° 

8. 
1-tan

2
30°

1+tan
2
30°

 = 
1

2
  

9. sin
2π

2
  (cosec

2
 
π

4
  cos

2
 
π

4
 + cot

2
 
π

6
  sec

2
 
π

6
 )= tan

2
 
π

3
  + cos

2
 
π

2
 cot

2
  
π

4
 + sec

2
 
π

4
  

 

10. tan
2
 
π

4
 - cos

2
 
π

3
  = x sin 

π

4
  cos 

π

4
  tan 

π

3
  n‡j x-Gi gvb wbY©q Kiæb| [D: 

3

2
] 

11. 3tan
2
 
π

4
 - sin

2 π

3
 - x cot

2
 
π

6
 + 

1

8
  sec

2 π

4
 = 1 n‡j x- Gi gvb wbY©q Kiæb| [D: 

1

2
 ] 

12. A = 60, B=30 n‡j wbgœwjwLZ m~Î¸wji mZ¨Zv hvPvB Kiæb; 
 i) sin (A  ± B) = sinA cosB ± cosA sinB 

 ii) cos (A ± B) = cosA cosB ± sinA sinB 

 iii) tan (A ± B) = 
tanA ± tanB

1 ± tanAtanB
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 iv) sin (A ± B) = 
2tanA

1 − tan2A
  

 v) cosA = 4cos
3
A−3cosA 

 vi) sinB = 3sinB−4sin
3
B 

mgvavb Kiæb 
13. 2 (cos

2
θ - sin

2
θ) = 1,   θ abvZ¥K my²‡KvY  [D: 30° ] 

14. sec2θ = 2 tanθ,   θ abvZ¥K my²‡KvY  [D: 45° ] 
15. cosecθ . cotθ = 2 3 ,   θ abvZ¥K my²‡KvY  [D: 30° ] 
16. sinθ + cosθ = 2,    θ abvZ¥K my²‡KvY  [D: 30° ] 
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cvV 4t mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki‡Z cvi‡eb| 
• mgm¨v mgvav‡b Zv cÖ‡qv‡M `ÿZv AR©b Ki‡eb| 

 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©‡qi mgq ỳi‡Z¡i wPý¸‡jv Aek¨B we‡ePbv Ki‡Z n‡e| Z‡e 
¯§iY ivL‡Z n‡e e¨vmva© †f±i me mgqB abvZœK| 
 
(-θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb, GKwU NyYv©qgvb †iLv Avw` Ae ’̄vb OX n‡Z Nwoi KvUvi wecixZ w`‡K Ny‡i ∠XOP = θ Ges 
Nywoi KvUvi w`‡K Ny‡i ∠XOQ = - θ †KvY Drcbœ K‡i| GLb P we› ỳ †_‡K OX Gi Dci PN j¤̂ AsKb 
Kiæb| PN †K ewa©Z Ki‡j Zv OQ †iLv‡K Q we› ỳ‡Z †Q` K‡i| 
 
g‡b Kiæb, P I Q we› ỳi ’̄vbvsK h_vµ‡g (x,y) I (x1,y1) 
Zvn‡j ׀ON׀ = x,  ׀PN׀ = y Ges ׀ON׀ = x1,  ׀QN׀ = y1 

 

 
 

wPÎ: 21.12 
 
GLb OPN I OQN mg‡KvYx wÎfzRØq n‡Z cvB, 
∠PON = ∠QON, ∠ONP = ∠ONQ Ges ON mvaviY evû 
myZivs, ∆OPN I ∆OQN me©mg 
 r (e¨vmva© †f±i) = ׀OQ׀ = ׀OP׀  ;׀QN׀ = ׀PN׀ ∴
 
’̄vbvs‡Ki wPý we‡ePbv K‡i cvB,  x1 = x,  y1 = - y 
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myZivs, sin (-θ) = sin QON =  
y1
 r
  =  

-y

 r
 = - sin PON = - sin θ 

 cos (-θ) = cos QON =  
x1
r
  =  

x

r
 =  cos PON = cos θ 

 tan (-θ) = tan QON =  
y1
x1
  =  

-y

x
 = - tan PON = - tan θ 

 
Abyiƒcfv‡e,  
 cosec (-θ) = - cosec θ 
 sec (-θ) = sec θ 

 cot (-θ) = - cot θ 

 

 

(90
0 

- θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb, GKwU NyYv©qgvb †iLv OX Ae ’̄vb n‡Z Nwoi KvUvi wecixZ w`‡K Ny‡i ∠XOP = θ †KvY 
Drcbœ K‡i Aci GKwU N~Yv©qgvb †iLv GKB Avw` Ae ’̄vb OX n‡Z GKB w`‡K Ny‡i ∠XOY = 90

0

 †KvY 
Drcbœ Kivi ci OY Ae ’̄vb n‡Z Nwoi KvuUvi w`‡K Ny‡i ∠YOQ = θ †KvY Drcbœ K‡i| Zvn‡j, ∠XOQ 

= 90
0 - θ 

 

 
 

wPÎ: 21.13 
 

GLb OP = OQ †iLv wbb Ges P I Q n‡Z OX †iLvi Dci h_vµ‡g PN I QM j¤̂ AsKb Kiæb| 
g‡b Kiæb, P I Q we› ỳi ’̄vbvsK h_vµ‡g (x,y) I (x1,y1)  
Zvn‡j ׀ON׀ = x,  ׀PN׀ = y Ges ׀OM׀ = x1,  ׀QM׀ = y1 
 
GLb ∆OPN I ∆OQM mg‡KvYx wÎf‚R n‡Z cvB, 
∠PON = ∠QOM Ges OP = OQ  myZivs, wÎfzRØq me©mg| 
AZGe, ׀QM׀ = ׀ON׀  ;׀OM׀ = ׀PN׀  ;׀OP׀ = ׀OQ׀ = r (e¨vmva© †f±i) 
A_v©r,  y1 = x,  x1 = - y 

myZivs, sin (900

 - θ) = sin × OQ =  
y1
 r
  =  

x

r
 =  cos × OP = cos θ 
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 cos (90
0

 - θ) = cos × OQ =  
x1
 r
  =  

y

r
 =  sin × OP = sin θ 

 tan (90
0

 - θ) = tan × OP =  
y1
x1
  =  

x

y
 =  cot × OP = cot θ 

Abyiƒcfv‡e,  
 cosec (90

0

 - θ) = sec θ  
 sec (90

0

 - θ) = cosec θ 

 cot (90
0

 - θ) = tan θ 

 
ª̀óe¨: 900

 - θ Ges θ ci¯ú‡ii cwic~iK †KvY| ỳBwU cwic~iK †Kv‡Yi Rb¨ GKwUi sin AciwUi 
cosine, GKwUi tangent AciwUi cotangent Ges GKwUi cosecant AciwUi secant Gi mgvb| †hgb, 
30

0 I 600 †KvY ci¯ú‡ii cwic~iK| AZGe sin 300 = cos 600 ev sin 600 = cos 300, tan 300 = cot 
60

0 ev tan 600 = cot 300, cosec 300 = sec 600 ev cosec 600 = sec 300 
 
 
(90

0 

+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
g‡b Kiæb, GKwU NyYv©qgvb †iLv Avw` Ae ’̄vb OX n‡Z Nwoi KvUvi wecixZ w`‡K Ny‡i ∠XOP = θ †KvY 
Drcbœ K‡i| H GKB †iLv GKB w`‡K AviI Ny‡i ∠POQ = 90

0

 †KvY Drcbœ K‡i| Zvn‡j, ∠XOQ = 

90
0 + θ 

 

 

 
 

wPÎ: 21.14 
 

GLb OP = OQ †iLv wbb Ges P I Q n‡Z X A‡ÿi Dci h_vµ‡g PN I QM j¤̂ AsKb Kiæb| 
g‡b Kiæb, P I Q we› ỳi ’̄vbvsK h_vµ‡g (x,y) I (x1,y1)  
Zvn‡j ׀ON׀ = x,  ׀PN׀ = y Ges ׀OM׀ = x1,  ׀PM׀ = y1 
 



  MwYZ 

BDwbU-21  c„ôv # 25 

GLb ∆OPN I ∆OQM mg‡KvYx wÎf‚R n‡Z cvB, 
∠PON = ∠QOY = ∠OQM Ges OP = OQ  myZivs, wÎfzRØq me©mg| 
 
AZGe, ׀QM׀ = ׀ON׀  ;׀OM׀ = ׀PN׀  ;׀OP׀ = ׀OQ׀ = r (e¨vmva© †f±i) 
’̄vbvs‡Ki wPý ch©v‡jvPbv K‡i cvB,  y1 = x,  x1 = - y 

myZivs, sin (900

 + θ) = sin × OQ =  
y1
 r
  =  

x

r
 =  cos × OP = cos θ 

 cos (90
0

 + θ) = cos × OQ =  
x1
 r
  =  

-y

r
 =  - sin × OP = - sin θ 

 tan (90
0

 + θ) = tan × OP =  
y1
x1
  =  

x

-y
 =  - cot × OP = - cot θ 

Abyiƒcfv‡e,  
 cosec (90

0

 + θ) = sec θ  
 sec (90

0

 + θ) = - cosec θ 

 cot (90
0

 + θ) = - tan θ 

 
 

(180
0 

- θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
c~‡e©i wbqg AbymiY K‡i R¨vwgwZK c×wZ‡Z (1800

 - θ) †Kv‡Yi wÎKvYwgwZK AbycvZ wbY©q Kiv hvq| 
wKš‘ wb‡gœi c×wZ AbymiY K‡i Avgiv mn‡R (1800

 - θ) †Kv‡Yi wÎKvYwgwZK AbycvZ wbY©q Ki‡Z cvwi| 
 
myZivs, sin (1800

 - θ) = sin {90
0

 + (90
0

 - θ)} =  cos (90
0

 - θ) = sin θ 

 cos (180
0

 - θ) = cos {90
0

 + (90
0

 - θ)} =  - sin (90
0

 - θ) = - cos θ 

 tan (180
0

 - θ) = tan {90
0

 + (90
0

 - θ)} =  - cot (90
0

 - θ) = - tan θ 

 
Abyiƒcfv‡e,  
 cosec (180

0

 - θ) = cosec θ  
 sec (180

0

 - θ) = - sec θ 

 cot (180
0

 - θ) = - cot θ 

 
 
(180

0 

+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
R¨vwgwZK c×wZ‡Z (1800

 + θ) †Kv‡Yi wÎKvYwgwZK AbycvZ wbY©q Kiv hvq| Avevi wb‡gœi c×wZ 
AbymiY K‡i Avgiv mn‡RB (1800

 + θ) †Kv‡Yi wÎKvYwgwZK AbycvZ wbY©q Kiv hvq| 
 

myZivs, sin (1800

 + θ) = sin {90
0

 + (90
0

 + θ)} =  cos (90
0

 + θ) = - sin θ 

 cos (180
0

 + θ) = cos {90
0

 + (90
0

 + θ)} =  - sin (90
0

 + θ) = - cos θ 

 tan (180
0

 + θ) = tan {90
0

 + (90
0

 + θ)} =  - cot (90
0

 + θ) = - (-tan θ) = tan θ 
 

Abyiƒcfv‡e,  
 cosec (180

0

 + θ) = - cosec θ  
 sec (180

0

 + θ) = - sec θ 

 cot (180
0

 + θ) = cot θ 
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 (270
0 

- θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
sin (270

0

 - θ) = sin {180
0

 + (90
0

 - θ)} = - sin (90
0

 - θ) = - cos θ 

cos (270
0

 - θ) = cos {180
0

 + (90
0

 - θ)} = - cos (90
0

 - θ) = - sin θ 

tan (270
0

 - θ) = tan {180
0

 + (90
0

 - θ)} = tan (90
0

 - θ) = cot θ 

 
Abyiƒcfv‡e,  
 cosec (270

0

 - θ) = - sec θ  
 sec (270

0

 - θ) = - cosec θ 

 cot (270
0

 - θ) = tan θ 

 

 

(270
0 

+ θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
 
sin (270

0

 + θ) = sin {180
0

 + (90
0

 + θ)} = - sin (90
0

 + θ) = - cos θ 

cos (270
0

 + θ) = cos {180
0

 + (90
0

 + θ)} = - cos (90
0

 + θ) = - (- sin θ) = sin θ) 

tan (270
0

 + θ) = tan {180
0

 + (90
0

 + θ)} = tan (90
0

 + θ) = - cot θ 

 
Abyiƒcfv‡e,  
 cosec (270

0

 + θ) = - sec θ  
 sec (270

0

 + θ) = cosec θ 

 cot (270
0

 + θ) = - tan θ 

 

 

(360
0 

± θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ 
cÖwgZ Ae ’̄v‡b (3600

 - θ) Ges (3600

 + θ) †KvY ỳwU h_vµ‡g (- θ) I θ †Kv‡Yi ms‡M wg‡j hvq| myZivs, 
(360

0

 - θ) †Kv‡Yi wÎ‡KvYwgwZK AbycvZ (- θ) †Kv‡Yi mswkøó Abycv‡Zi mgvb Ges (3600

 + θ) †Kv‡Yi 
wÎ‡KvYwgwZK AbycvZ θ †Kv‡Yi mswkøó Abycv‡Zi mgvb|  
 
AZGe,  
 sin (360

0

 - θ) = sin (- θ) = - sin θ  

 cos (360
0

 - θ) = cos (- θ) = cos θ 

 tan (360
0

 - θ) = tan (- θ) = - tan θ  

 cosec (360
0

 - θ) = cosec (- θ) = - cosec θ  

 sec (360
0

 - θ) = sec (- θ) = - sec θ  

 cot (360
0

 - θ) = cot (- θ) = - cot θ  

 

Ges,  
 sin (360

0

 + θ) = sin θ  

 cos (360
0

 + θ) = cos θ  

 tan (360
0

 + θ) = tan θ  

 cosec (360
0

 + θ) = cosec θ  
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 sec (360
0

 + θ) = sec θ  

 cot (360
0

 + θ) = cot θ  

 
 
mshy³ †Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©‡qi wbqg 
i) hw` θ †KvYwU 900

 Gi †Rvo ¸wYZ‡Ki mv‡_ †hvM we‡qvM nq (1800

 ± θ, 360
0

 ± θ), Z‡e †m 
AbycvZ‡K θ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖ‡qvM K‡i g~j Abycv‡Zi †Kvbiæc cwieZ©b nq bv| 
A_v©r sine, cosine, tangent BZ¨vw` sine, cosine, tangent _v‡K| wKš‘ Zvi wPý abvZœK bv FYvZœK 
n‡e Zv wbY©q Kivi Rb¨ θ †KvY‡K abvZœK m~ÿ‡KvY a‡i †KvYwU †Kvb †PŠK‡b Zv wbY©q K‡i wP‡ýi 
†PŠ‡Kvb wbqg Abyhvqx mn‡RB wbY©q Kiv hvq| 

 

ii) hw` θ †KvYwU 900 Gi we‡Rvo ¸wYZ‡Ki mv‡_ †hvM A_ev we‡qvM nq (900

 ± θ, 270
0

 ± θ.......), A_v©r 
†Kv‡Yi wÎ‡KvYwgwZK AbycvZ‡K θ †Kv‡Yi wÎ‡KvYwgwZK Abycv‡Z cÖKvk Ki‡j sine, cosine, 
tangent, cotangent, secant, cosecant cwiewZ©Z n‡q h_vµ‡g cos, sine, cotangent, tangent, 
cosecant, secant nq| wKš‘ Zvi wPý abvZœK bv FYvZœK n‡e Zv wbY©q Kivi Rb¨ θ †KvY‡K abvZœK 
m~ÿ‡KvY a‡i wP‡ýi †PŠ‡KvY wbqg Abyhvqx mn‡RB wbY©q Kiv hvq| 

 
D`vniY 1: gvb wbY©q Kiæb 
 i) sin 2370

0

 

 ii) sec 5100

 

 iii) tan(-15900

) 

 

mgvavb: i) sin (23700

) 

 = sin (26×90
0

+30
0

) 

 = - sin 30
0

 

 = - 
1

2
  

 
e¨vL¨v : GLv‡b N~Yv©gvb iwk¥ hw` 0 Ae ’̄vb n‡Z Nwoi KvUvi wecixZ w`‡K N~Y©b ïiæ K‡i 23700 †KvY 
Drcbœ Kivi ci Z…Zxq †PŠK‡Y Ae ’̄vb Ki‡e| †h‡nZz †KvYwU n ×900

 + θ (hLb n †Rvo msL¨v) AvKv‡ii 
sin AcwiewZ©Z _vK‡e Ges †h‡nZz Z…Zxq †PŠK‡Y sin FYvZœK d‡j wPý FYvZœK| 
 

 ii) sec (5100

) 

 = sec (5×90
0

+60
0

) 

 = cosec 60
0

 

 = 
3

2
 

  

 iii) tan (-15900

) 

 = - tan (-1590
0

) (5×90
0

+60
0

)   [tan (-θ) = - tan θ] 

 = - tan (17×90
0

+60
0

) 

 = - (- cot 60
0

) 



GmGmwm 

wÎ‡KvYwgwZi †gŠwjK aviYv  c„ôv  28 

 = cot 60
0

 

 = 
3

1
 

 

D`vniY 2: gvb wbY©q Kiæb 
 i) cos 198

0

 + sin 432
0

 + tan 168
0

 + tan 12
0

 

 ii) sin 4200

 . cos 390
0

 + cos (-300
0

) . sin (-330
0

) 

 

 

mgvavb: i) cos 1980

 + sin 432
0

 + tan 168
0

 + tan 12
0

 

 = cos (2×90
0

+18
0

) + sin (5×90
0

-18
0

) + tan (9×90
0

-12
0

) + tan 12
0

 

 = - cos 18
0

 + cos 18
0

 - tan 12
0

 + tan 12
0

 

 = 0 

 

 ii) sin 4200

 . cos 390
0

 + cos (-300
0

) . sin (-330
0

) 

 = sin (5×90
0

-30
0

) . cos (4×90
0

+30
0

) - cos (300
0

) . sin (330
0

) [sin(-θ)= -sinθ]  

 = cos 30
0

 . cos 30
0

 - cos (3×90
0

+30
0

) . sin (3×90
0

+60
0

) [cos(-θ)= cosθ] 

 = cos 30
0

 . cos 30
0

 - (- sin 30
0

) . (cos 60
0

) 

 = 
2

3
. 

2

3
 + 

2

1
 . 

2

1
 

 = 
4

3
 + 

4

1
 

 = 
4

4
 

 = 1 

 
D`vniY 3: gvb wbY©q Kiæb 

 i) sin
2
 17 

π

18
  + sin

2
 
5π

8
  + cos

2
 
37π

18
  + cos

2
 
3π

8
  

 ii) sec2 
14π

17
  - sec

2
 
39π

17
  + cot

2
 
41π

34
  - cot

2
 
23π

34
  

 

mgvavb: i) sin2 17 π
18
  + sin

2
 
5π

8
  + cos

2
 
37π

18
  + cos

2
 
3π

8
  

 = {sin (π - 
π

18
 )}

2
 + {sin (π - 

3π

8
 )}

2
 +{cos (2π + 

π

18
 )}

2
 + cos

2
 
3π

8
  

 = sin
2
 
π

18
  + sin

2
 
3π

8
  + cos

2
 
π

18
  + cos

2
 
3π

8
  

 = ( sin
2
 
π

18
  + cos

2
 
π

18
 ) + ( sin

2
 
3π

8
  + cos

2
 
3π

8
 ) 

 = 1 +1 

 = 2 
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 ii) sec2 
14π

17
  - sec

2
 
39π

17
  + cot

2
 
41π

34
  - cot

2
 
23π

34
  

 = {sec (π - 
3π

17
 )}

2
 + { sec (2π + 

5π

17
 )}

2
 +{cot (π + 

7π

34
 )}

2
 - {cot (π - 

11π

34
 )}

2
 

 = sec
2
 
3π

17
  - sec

2
 
5π

17
 + cot

2
 
7π

34
  - cot

2
 
11π

34
  

 = sec
2
 
3π

17
  - sec

2
 
5π

17
 + {cot (

π

2
  - 

5π

17
 )}

2
 - {cot (

π

2
  - 

3π

17
 )}

2
 

 = sec
2
 
3π

17
  - sec

2
 
5π

17
 + tan

2
 
5π

17
  - tan

2
 
3π

17
  

 = 1 + tan
2
 
3π

17
  - 1 - tan

2
 
5π

17
  + tan

2
 
5π

17
  - tan

2
 
3π

17
  

 = 0 

 

 

D`vniY 4: †`Lvb †h,  sin (π
2
 + θ) .cot (

3π

2
 + θ) .cos (π - θ) = sin (

π

2
 - θ) .sin (

3π

2
 - θ) .cot (

π

2
 + θ) 

 

mgvavb: evgcÿ = sin (π
2
 + θ) .cot (

3π

2
 + θ) .cos (π - θ) 

 = sin (
π

2
 + θ) .cot (3 × 

π

2
 + θ) .cos (π - θ) 

 = cos θ. (-tan θ) .(-cos θ) 

 = cos θ. tan θ. cos θ 

 = cos θ. 
sin θ

 cos θ
 cos θ 

 = sin θ. cos θ 

 

 Wvbcÿ = sin (π
2
 - θ) .sin (

3π

2
 - θ) .cot (

π

2
 + θ) 

 = cos θ.(-cos θ). (-tan θ) 

 = cos θ.(-tan θ) .(-cos θ) 

 = cos θ. tan θ. cos θ 

 = cos θ. 
sin θ

 cos θ
 cos θ 

 = sin θ. cos θ 

 

∴ evgcÿ = Wvbcÿ 
 

D`vniY 5: hw` n-Gi gvb ïb¨ A_ev †h †Kvb ALÛ msL¨v nq Z‡e, sin {nπ + (-1)n  π
4
 } Gi gvb wbY©q 

Kiæb| 
 

mgvavb: hLb n = 0, ZLb 
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 sin {nπ + (-1)
n  π

4
 } = sin 

 π

4
 = 

2

1
 

 

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

 ∴ sin {nπ + (-1)
n  π

4
 } = sin {2mπ + (-1) 

2m  π

4
 } 

 = sin (2mπ + 
 π

4
 ) 

 = sin 
 π

4
  

 = 
2

1
 

 

Avevi, n we‡Rvo msL¨v n‡j Z‡e, n = 2m + 1 n‡e 

 ∴ sin {nπ + (-1)
n  π

4
 } = sin {(2m+1)π + (-1) 

2m+1 π

4
 } 

 = sin (2mπ + π - 
 π

4
 ) 

 = sin (π - 
 π

4
 ) 

 = sin 
 π

4
  

 = 
2

1
 

myZivs n-Gi gvb ïb¨ A_ev †h †Kvb ALÛ msL¨v n‡j Avgiv cvB, sin {nπ + (-1)n  π
4
 } = 

2

1
 

 

 

D`vniY 6: mgvavb Kiæb  tan θ - 3 cos θ - sin θ + 3  = 0,  hLb 00

 ≤ θ ≤ 2π 
 
mgvavb: tan θ - 3 cos θ - sin θ + 3  = 0 

 ev, tan θ - 3 cos θ - 
sin θ

 cos θ
 . cos θ + 3  = 0 

 ev, tan θ - 3 cos θ - tan θ. cos θ + 3  = 0 

 ev, tan θ + 3  - tan θ. cos θ - 3 cos θ = 0 

 ev, (tan θ + 3 ) - cos θ (tan θ - 3 ) = 0 

 ev, (tan θ + 3 ) (1- cos θ) = 0 

 

nq, tan θ + 3  = 0 

 ev, tan θ = - 3  

 ev, tan θ = - tan π
3
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 ev, tan θ = tan (π - π
3
 ) A_ev, tan (2π - π

3
 ) 

 ev, tan θ = tan 
2π

3
 , tan 

5π

3
  

 ∴ θ = 
2π

3
 , 
5π

3
  

 
A_ev, 1- cos θ = 0 

 ev, cos θ = 1 
 ev, cos θ = cos 00, cos 2π 
 ∴ θ = 00, 2π  
 
†h‡nZz, 00

 ≤ θ ≤ 2π 

 ∴ θ = 00, 
2π

3
 , 
5π

3
 , 2π  

 

 

D`vniY 7: mgvavb Kiæb  sin2 θ - cos2 θ = cos θ,  hLb 00

 ≤ θ ≤ 360
0 

 
mgvavb: sin

2
 θ - cos

2
 θ = cos θ 

 ev, 1 - cos2 θ - cos2 θ = cos θ 
 ev, 1 - 2cos2 θ = cos θ 
 ev, 2cos2 θ + cos θ - 1 = 0 
 ev, 2cos2 θ + 2cos θ - cos θ - 1 = 0 
 ev, 2cos θ (cos θ + 1) - 1(cos θ + 1) = 0 
 ev, (cos θ + 1) (2cos θ - 1) = 0 
 

nq, cos θ + 1 = 0 

 ev, cos θ = -1 = cos 1800

 

 ∴ θ = 1800 
 
A_ev, 2cos θ - 1 = 0 

 ev, 2cos θ = 1 

 ev, cos θ = 
1

2
  

 ev, cos θ = cos 600 = cos (3000

 - 60
0

) 

 ∴ θ = 600, 3000  
 
†h‡nZz, 00

 ≤ θ ≤ 360
0

 

 ∴ θ = 600, 1800, 3600 



GmGmwm 

wÎ‡KvYwgwZi †gŠwjK aviYv  c„ôv  32 

Abykxjbx 21.4 
 
1| gvb wbY©q Kiæb 

 i) sin 6750

 ii) cot 21900 iii) cosec 765
0

    iv) sec (-25800)   v) cot (-15600) 

 [D: i) - 
2

1
 ii) 3   iii) 2        iv) 2        v) 

3

1
 

 

2| gvb wbY©q Kiæb 

 i) sin (- 
29π

4
 )  ii) cosec 

16π

3
   iii) tan ( 

5π

2
 -  )     

 [D: i) 
2

1
  ii) -

3

2   iii) 
3

1
 

 

3| gvb wbY©q Kiæb 

 i) sin 105
0

 + sin 255
0

 + cos 450
0

 + cos 540
0

 [ D:  
 ii) cos 420

0

 . sin (-300
0

) - sin 870
0

 . cos 570
0

 [ D:  
 iii) tan 225

0

 . cot 405
0

 + tan 765
0

 . cot 675
0

 [ D: 0 ] 

 iv) 
sin 250

0

 + tan 290
0

 cot 200
0

 + cos 340
0  [ D: -1 ] 

 

 

4| gvb wbY©q Kiæb 

 i) sin
2
 
π

7
  + sin

2
 
5π

14
  + sin

2
 
8π

7
  + sin

2
 
9π

14
  [ D: 2 ] 

 ii) cos
2
 
π

24
  + cos

2
 
19π

24
  + cos

2
 
31π

24
  + cos

2
 
37π

24
  [ D: 2 ] 

 iii) sin
2
 
π

12
  + sin

2
 
3π

12
  + sin

2
 
5π

12
  + sin

2
 
7π

12
 + sin

2
 
9π

12
 + sin

2
 
11π

12
  [ D: 3 ] 

 

 

5| †`Lvb †h, 

 i) sin (
5π

2
 + θ) .cos (3π - θ) .cot (

7π

2
  + θ) = sin (

π

2
 - θ) .sin (

3π

2
 - θ) .cot (

5π

2
 + θ) 

 ii) cos
2
 (3π + θ).cosec (

3π

2
 + θ).cot (

5π

2
 - θ) = sin

2
 (
3π

2
 - θ).sec (4π - θ).tan (3π- θ) = sin θ 

 

 

6| n- GKwU ALÛ c~Y© msL¨v n‡j gvb wbY©q Kiæb| 

 i) tan {
nπ

2
 + (-1)

n  π

4
 } [ D: 1 ] 
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 ii) sin {nπ + (-1)
n  π

6
 } [ D: 

1

2
  ] 

 iii) cosec {
nπ

2
 + (-1)

n  π

6
 } [ D: ±2, ± 

3

2
] 

 

 

6| †`Lvb †h, tan θ =  
sin (θ- π).cot (θ - 

7π

2
 ).sec (θ- π)

cos (θ - 
3π

2
 ).cosec (θ + 

5π

2
 )

  

 

 

7| wb‡gœi mgxKiY ¸‡jv‡Z θ-Gi gvb wbY©q Kiæb 

 i) sec θ = -2, hLb 900

 < θ < 180
0  [ D: 1200

 ] 

 ii) tan θ = - 3 , hLb 2700

 < θ < 360
0  [ D: 3000

 ] 

 iii) sin θ = 
2

3
, hLb 3600

 < θ < 540
0  [ D: 4200

 ] 

 

8| mgvavb Kiæb : hLb 00

 < θ < 360
0 

 i) 2(sinθ.cosθ + 3 ) = 3 cos θ + 4 sin θ [ D: 600, 1200  

] 

 ii) 2 sin
2
 θ + 3 cos θ = 0  [ D: 1200, 2400

] 

 iii) 1- 2sin θ - 2cos θ + cot θ = 0  [ D: 300, 1350, 1500 I 

300
0

] 

 iv) tan
2
 θ + sec θ = -1  [ D: 1800

] 

 v) 3tan
2
 θ - 4 3 sec θ + 7 = 0  [ D: 300, 3300

] 

 vi) cot θ + tan θ = 2 sec θ  [ D: 300, 1500

] 

 vii) cot θ + cosec θ = 3  [ D: 600

] 

 

 

 


