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wÎ‡KvYwgwZK mgxKi‡Yi aviYv I msÁv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wÎ‡KvYwgwZK mgxKi‡Yi msÁv ej‡Z cvi‡eb, 

 wÎ‡KvYwgwZK mgxKiY m¤ú‡K© we¯ÍvwiZ eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wÎ‡KvYwgwZK AbycvZ, wÎ‡KvYwgwZK mgxKiY, mgvavb 

 

 

 g~jcvV- 

 

GK ev GKvwaK wÎ‡KvYwgwZK AbycvZ mgwb¦Z mgxKiY‡K wÎ‡KvYwgwZK mgxKiY e‡j| GKwU wÎ‡KvYwgwZK 

mgxKi‡Yi mv‡_ mswkøó ARvbv †Kv‡Yi ev †KvY mg~‡ni K‡qKwU wbw`©ó gvb Øviv mgxKiYwU wm× n‡e| myZivs 

†hmg¯Í †KvY Øviv wÎ‡KvYwgwZK mgxKiY wm× nq Zv‡`i gvb wbY©q KivB wÎ‡KvYwgwZK mgxKi‡Yi mvaviY 

mgvavb|  

†Kvb wÎ‡KvYwgwZK Abycv‡Zi gvb wbw`©ó _vK‡j Abycv‡Zi m‡½mswkøó †Kv‡Yi AmsL¨ gvb cvIqv hvq|   

sin = 
1
2

   n‡j Gi ¶z`ªZg abvZ¥K gvb 45°| m¤úyiK †Kv‡Yi sine mgvb e‡j sin135°=sin45°| Avevi 45° I 

135° †Kv‡Yi mv‡_ †h mg¯Í †Kv‡Yi cv_©K¨ 360° A_ev 360° †Kv‡Yi ¸wYZK Zv‡`i sine Ges 45° †Kv‡Yi sine 

mgvb A_©vr sin = 
1
2

 | myZivs GB mgxKi‡Yi mgvavb =45°, 135°, 405°, 495°, 765°, – 225°, –315°, –

675°, .........BZ¨vw`| Ab¨ †Kv‡bv wÎ‡KvYwgwZK AbycvZ Øviv MwVZ mgxKiY n‡Z GKBfv‡e †`Lvb hvq, 

mgxKi‡Yi ARvbv †Kv‡Yi Rb¨ AmsL¨ gvb cvIqv hvq|GLb wÎ‡KvYwgwZK mgxKi‡Yi mgvavb, A_©vr ARvbv 

†Kv‡Yi Rb¨ cÖvß mg¯Í gvb GKwU ivwki mvnv‡h¨ wKfv‡e cÖKvk Kiv hvq Zv wb‡¤œ Av‡jvPbv K‡i †`Lv‡bv n‡jv| 

 

sin= 0mgxKi‡Yi mvaviY mgvavb 

†h‡nZz,sin=0; msÁvbymv‡isin=
j¤^

e¨vmva©†f±i

  = 0.  

myZivs GKwU †Kv‡Yi mvBb AbycvZ k~b¨ n‡j j‡¤î `~iZ¡ k~b¨ n‡e| Bnv ZLbB m¤¢e 

hLb †KvY DrcbœKvix N~Y©vqgvb †iLvwU Ny‡i G‡m Avw` Ae¯’v‡bi †iLvwUi mv‡_ wgwjZ 

nq| N~Y©vqgvb †iLv Avw` Ae¯’v‡bi †iLvi mv‡_ cybivq wgwjZ n‡e, hw` Zv Avw` 

Ae¯’v‡bi †iLvi mv‡_0, ±, ±2, ±3, ±4;BZ¨vw` †KvY Drcbœ K‡i Ges ZLb 

†KvY¸‡jvi Rb¨ mvBb Abycv‡Zi gvb k~b¨ n‡e| 

= 0, ±, ±2, ±3, ±4 ;BZ¨vw`| 

hw`nGi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K) nq, Z‡e nivwki mvnv‡h¨ Dc‡i cÖvß mg¯Í 

†KvY, A_©vr mgxKi‡Yi mvaviY mgvavb cÖKvk Kiv hvq| 

sinn‡j,=n,hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

cos 0mgxKi‡Yi mgvavb 

†h‡nZz,cos=0,msÁvbymv‡i,cos =
f‚wg

e¨vmva© †f±i

  =0. 

j¤̂ 

AwZfzR 

O
  

X 

P(x,y) 

Y 

f~wg 
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myZivs, GKwU †Kv‡Yi †KvmvBb AbycvZ k~b¨ n‡j f‚wgi `~iZ¡ k~b¨ n‡e| Bnv ZLbB m¤¢e hLb †KvY DrcbœKvix 

N~Y©vqgvb †iLvwU Ny‡i G‡m Avw` Ae¯’v‡bi †iLvi Dci j¤ ̂nq| 

N~Y©vqgvb †iLv Avw` Ae¯’v‡bi †iLvi Dci j¤ ̂n‡e, hw` Zv Avw` Ae¯’v‡bi †iLvi mv‡_ ± 

2, ± 3 


2, ± 5 


2 , 

.......BZ¨vw` †KvY Drcbœ K‡i Ges ZLb †KvY¸‡jvi Rb¨ †KvmvBb Abycv‡Zi gvb k~b¨ nq| 

 = ± 

2, ± 3 


2, ± 5 


2 , ............. 

hw` kGi gvb we‡Rvo Ges ALÛ msL¨v (abvZ¥K ev FYvZ¥K) nq, Z‡e k . 

2ivwki mvnv‡h¨ Dc‡i cÖvß mg¯Í †KvY, 

A_©vr mgxKi‡Yi mvaviY mgvavb cÖKvk Kiv hvq| 

cos = 0 n‡j  = k . 

2 

ev, = (2n+1) 

2, hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

tan= 0Icot= 0mgxKi‡Yi mgvavb 

†h‡nZz, tan =0AZGe, 

sin
cos  = 0 A_©vrsin= 0ev = n 

myZivs tan=0n‡j = n,hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K) 

Avevi, cot = 0A_©vr,

cos
sin   = 0A_©vrcos=0 

= (2n+1) 

2   

`ªóe¨: cosecIsecGi gvb KLbI 1A‡c¶v ¶z`ªZi ev –1A‡c¶v e„nËi n‡Z cv‡i bv| d‡j Zv‡`i gvb KLbI 

k~b¨ n‡Z cv‡i bv| 

 

D`vniY1:mgvavb Kiæb,sin3+sin5+sin7+sin9= 0 

mgvavb: sin3+sin5+sin7+sin9=0ev, (sin9+sin3) + (sin7+sin5) =0 

 ev,2sin6cos3+2sin6cos=0ev,2sin6(cos3+cos) =0 

 ev,2sin62cos2cos =0ev,4sin6cos2cos =0 

 sin6=0 ev, 6=nev,
n
6   

 cos2=0ev,=(2n+1) 

2  ev,= (2n+1) 


4   

 Ges cos =  = n. 
hLb nGi gvb k~b¨ A_ev †h †Kvb ALÛ abvZ¥K ev FYvZ¥K msL¨v| 

 

D`vniY 2:mgvavb Kiæb,sin5cos  = sin6cos2 
mgvavb: sin5cos = sin6cos2ev,2sin5cos = 2sin6cos2 

 ev,sin6+ sin4 = sin8+ sin4 ev,sin8 – sin6 = 0 

 ev,2cos7sin = 0 

 nq cos7 = 0  (2n + 1) 

2  (2n + 1) 


14   

 A_ev,  sin = 0 n  

hLb nGi gvb k~b¨ A_ev †h †Kvb ALÛ abvZ¥K ev FYvZ¥K msL¨v| 
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D`vniY 3: mgvavb Kiæb, tanx+tan2x+tan3x = tanx tan2x tan3x 
mgvavb:tanx + tan2x + tan3x = tanx tan2x tan3x.  

 ev,tanx + tan2x = – tan3x + tanxtan2xtan3x 

 ev, tanx + tan2x = – tan3x (1–tanxtan2x)ev,

tanx + tan2x
1–tanxtan2x = – tan3x 

 ev,tan(x + 2x) = –tan3xev,tan3x = –tan3x 
 ev,2tan3x = 0ev,tan3x = 0 

 3x = nx = 
n
3    

 hLb nGi gvb k~b¨ A_ev †h †Kvb ALÛ abvZ¥K ev FYvZ¥K msL¨v| 

 

 

 mvims‡ÿc- 

 GK ev GKvwaK wÎ‡KvYwgwZK AbycvZ mgwb¦Z mgxKiYB wÎ‡KvYwgwZK mgxKiY| 

 sinn‡j,=n,hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 cos = 0 n‡j, = (2n+1) 

2 , hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 tan=0n‡j = n,hLbnGi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

 

 cv‡VvËi g~j¨vqb 6.5- 

 

mgvavb Kiæb: 

1.  cos3 = cos2 2. sinm+ sinn = 0  

3. cos9x cos7x = cos5x cos3x 

 

 

 

 sin=r, cos=r, tan=rmgxKi‡Yi mgvavb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 sin= r, cos= r, tan= rmgxKi‡Yi mgvavb Ki‡Z cvi‡eb, 

 AcÖvmw½K g~j wPwýZ Ki‡Z cvi‡eb| 

 

gyL¨ kã  

AcÖvmw½K g~j 

 

 

 g~jcvV- 

 

mvBb (sine)-Gi Abycv‡Zi GKwU wbw`©ó gv‡bi Rb¨ cÖvß mg¯Í †KvY‡K GKwU mvaviY ivwki mvnv‡h¨ cÖKvk 

g‡b Kiæb,GKwU ¶z`ªZg abvZ¥K †KvY hvi mvBb(sine)-Gi gvbr (r-Gi gvb1A‡c¶v e„nËi n‡e bv)| Avevi g‡b 

Kiæb,†h †Kv‡bv GKwU †KvY hvisine-Gi gvbIrA_©vr, sin= r. 
AZGe,sin = r = sin 

cvV 6.6 
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A_ev, sin = sinev, sin – sin  = 0 

 ev,2cos 
+

2  sin 


2  = 0 

nq,sin 


2  =  0 ev,


2 =  m 

 ev,  = 2mev,   =  2m+ 

 ev, = 2m +( – 1)2m----------------(1) 

A_ev,cos 
+ 

2  = 0 ev, 

+ 
2  =  (2m + 1) 


2    

 ev,+  = (2m+1)ev, = (2m+ 1) –  

 ev, = (2m+1)+( – 1)2m+1----------------- (2) 
(1)bs I(2)bs mgxKiY GKwÎZ K‡i cvIqv hvq,= n +(–1)

n
 

n-Gi gvb k~b¨ A_ev abvZ¥K I FYvZ¥K †h †Kvb †Rvo A_ev we‡Rvo c~Y© msL¨v n‡Z cv‡i| 

hw` cosec= cosecnq Z‡esin=sin 
n+(–1)

n
,†hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb  ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

†KvmvBb(cosine)-Gi Abycv‡Zi GKwU wbw`©ó gv‡bi Rb¨ cÖvß mg¯Í †KvY‡K mvaviY ivwki mvnv‡h¨ cÖKvk 

g‡b Kiæb,GKwU ¶z`ªZg abvZ¥K †KvY hvi †KvmvBb(cosine)-Gi gvbr (r-Gi msL¨vgvb1A‡c¶v e„nËi n‡e bv)| 

Avevi aiæb†h †Kv‡bv GKwU †KvY hvicosine-Gi gvbrA_©vrcos= r 
AZGe,cos = r = cosA_©vrcos = cos 

 ev,cos–cos = 0    ev,2 sin 
+ 

2  sin 


2  = 0 

nq,sin 
+ 

2  =0 AZGe,  

+ 
2  = m 

 ev, +  = 2m 
 = 2m – ---------------- (1)  

A_ev,sin 


2   = 0AZGe,


2 = m 

 ev,  –  = 2m  
 = 2m + ------------------ (2) 
(1)I (2)bs mgxKiY GKwÎZ K‡i cvIqv hvq= 2n± 

†hLv‡b,n-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K) 

sec= secn‡j,cos= cos, 
myZivs = 2n±†hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

 

†Ub‡R›U(Tangent)-Gi GKwU wbw`©ó gv‡bi Rb¨ cÖvß mg¯Í †KvY‡K GKwU mvaviY ivwki mvnv‡h¨ cÖKvk 

g‡b Kiæb,GKwU ¶z`ªZg abvZ¥K †KvY hvi U¨vb‡R›U(tangent)-Gi gvbr-Gi mgvb| Avevi aiæb†h †Kv‡bv 

GKwU †KvY hvi U¨vb‡R›U-Gi gvbIrA_©vrtan= r. 
AZGe,tan= r = tanA_©vrtan– tan = 0 

 ev,

sin
cos  – 

sin
cos  = 0 ev,

sincos–cossin
coscos  = 0 

 ev,

sin()
coscos = 0ev, secsec sin() = 0 

 wKš‘ secev,secKLbI k~b¨ n‡Z cv‡i bv| 

AZGe,sin() =0AZGe,nev,= n +  
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†hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev FYvZ¥K)| 

hw`cot = cotnq Z‡etan= tan  
n + , †hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v(abvZ¥K ev FYvZ¥K)| 

 

D`vniY 1:mgvavb Kiæb,coseccot  = 2 3   

mgvavb: cosec cot= 2 3  ev,

1
sin . 

cos
sin   = 2 3   

 ev,cos = 2 3 sin2  = 2 3 (1– cos2)   
 ev, 2 3 cos2  + cos  – 2 3  = 0ev,  ( 3 cos+ 2) (2cos– 3 ) = 0 

wKš‘ 3cos+ 2 ≠ 0,KviYcosGi msL¨vm~PK gvb– 1A‡c¶v ¶z`ªZg n‡Z cv‡i bv| 

 2cos – 3  = 0. 

   cos=
3

2   = cos 

6 = 2n  ±  


6  

 

D`vniY 2:mgvavb Kiæb,sin22– 3cos2= 0 

mgvavb:sin22–3cos2=0ev, (2sincos)2– 3cos2 = 0 

 ev,  4sin2cos2 – 3cos2= 0ev, cos2(4sin2– 3) =0 

nq, cos2= 0 cos= 0 

 = (2n + 1) 

2   

bvnq,4sin2– 3 = 0ev,4sin2= 3ev,sin2= 
3
4   

 ev,sin= ± 
3

2   = ± sin  

3  ev,sin= sin 



± 

3   

 = n + (–1)n
3  

 A_©vr= n± 

3   

 

AcÖvmw½K g~j (Extraneous roots): 
wÎ‡KvYwgwZK mgxKi‡Yi mgvavb GKvwaK c×wZ‡Z Kiv hvq| mgvav‡bi c×wZ¸‡jv wfbœ n‡jI cÖK…Zc‡¶ 

mgvavb¸‡jv †_‡K Awfbœ †KvYmg~n cvIqv hvq| wKš‘ †Kv‡bv †Kv‡bv †¶‡Î ÎæwUc~Y© c×wZi Rb¨ mgvav‡bi mv‡_ 

Ggb KZK¸‡jv g~j cvIqv hvq †h¸‡jv cÖ̀ Ë mgxKiY‡K wm× K‡i bv| GB g~jmg~n‡K AcÖvmw½K g~j e‡j| 

 

D`vniY 3:mgvavb Kiæb, cos+sin = 2 

mgvavb:cÖ_g c×wZ:cos+ sin = 2 

Dfq c¶‡K cosIsinGi mn‡Mi e‡M©i †hvMd‡ji eM©g~j A_©vr 12+12 = 2Øviv fvM K‡i cvIqv hvq- 

1
2

  cos+ 
1
2

  sin=1ev, cos
4
 cos+ sin 

4
 sin=1 

 ev, cos 





 

4
 = 1 = cos 

  





 

4
 = 2n±0  = 2n + 

4


 

wØZxq c×wZ:Dfq c¶‡KcosI sinGi mn‡Mi e‡M©i †hvMd‡ji eM©g~j Øviv fvMK‡i, 
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wecixZ wÎ‡KvYwgwZK dvskb I wÎ‡KvYwgwZK mgxKiYc„ôv 178 

 

1
2

 cos+ 
1
2

  sin= 1      ev, sin
4
 cos+ cos

4
 sin= 1 

 ev, sin 





 

4
= 1 = sin 

2
  

  





 

4
= m + (–1)m

2


 

 g‡b Kiæb, m†Rvo msL¨v Gesm =2n 

 

4 +  = 2n + (–1)2n

2
  

 = 2n + 
2
 – 

4

= 2n +

4


 

 mwe‡Rvo n‡j g‡b Kiæb, m = 2n + 1 

 

4 + = (2n + 1) + (–1)2n+1

2
 = 2n +  – 

2
  

 = 2n +  – 
2
 –

4
  

 = 2n+
4


 

A_©vr= 2n + 
4
 , hLbnGi gvb k~b¨ A_ev †h‡Kv‡bv ALÛ msL¨v(abvZ¥K ev FYvZ¥K)| 

Z…Zxq c×wZ: cos+sin= 2ev, sin= 2  – cos 

 ev, sin2 =  2cos2  ev, sin2 = 2–2 2 cos + cos2 

 ev, 1–cos2= 2–2 2cos+ cos2ev, 2cos2– 2 2 cos + 1= 0 

 ev,( )2cos–1
2
 = 0ev, 2 cos–1 = 0 

 cos= 
1
2

  = cos
4
  

 = 2n±
4


 

 wKš‘=2n –
4


Øviv mgxKiYwU wm× nq bv| 

 wb‡Y©q mgvavb = 2n+
4


 

j¶Yxq:  Z…Zxq c×wZ‡Z mgvavb Ki‡j ï× mgvavb2n +
4


QvovI AviI GKwU AcÖvmw½K g~j2n –
4


cvIqv 

hvq, hv mgxKiYwU‡K wm× K‡i bv| mgxKiYwU‡K eM© Kivi d‡j GB mgm¨vi m„wó n‡q‡Q| Dfq c¶‡K eM© Kivi 

d‡j wbw`©ó mgxKi‡Yicos–sin= 2mgxKiYwU AšÍf©y³ nq Ges cÖK…Z c‡¶2n+
4


g~jwU D³ mgxKiYwUi 

mgvavb| 

 

D`vniY 4:mgvavb Kiæb,sin+ cos  = 2sin2  

mgvavb: sin+ cos= 2sin2 ev,     22
cossin   =  cossin2.2  

 ev,    22
cossin   –  cossin2 =0 
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 ev,  2cossin    = 0     ev,  cossin  = 0 

 ev,  cossin  ev,  sin = cos 

 ev, 1
cos
sin





ev,  tan  = 1 = tan
4
  

 k  +
4


 

 wKš‘ k Gi gvb we‡Rvo n‡j mgxKiYwU wm× nq bv| 

 myZivs wb‡Y©q mgvavb = k  + 
4


hLb  k Gi gvb ïb¨ A_ev k †Rvo msL¨v| 

   = 2n  + 
4
  

 

D`vniY 5:mgvavb Kiæb, cosec + sec  = 2 2 

mgvavb:cosec + sec = 2 2ev, 

1
sin  + 

1
cos  = 2 2 

 ev,  cos + sin  = 2 2  sin cosev, 

1
2

  cos + 
1
2

  sin = 2sincos 

 ev,  sin 
4
 cos + cos 

4
 sin= sin2 

 ev,  sin 





 

4
= sin2 

 

4 +  = k + (–1)k2 

 hLb k †Rvo, g‡b Kiæb,k = 2m 

 
4
 +  = 2m + (–1)2m.2 = 2m+ 2 

 = – 2m +
4
  =  2n +

4
  = (8n + 1)

4


[ m = – n ewm‡q] 

 hLbk we‡Rvo, g‡b Kiæb,k = 2m + 1 

   + 
4
 = (2m + 1)– 2 

 ev,  3= 2m +  –
4
  = 2m+

4
3 = (8m + 3)

4
  

 (8m + 3)
12


[ m = n ewm‡q] 

 

D`vniY 6:mgvavb Kiæb, sinx + sin2x + sin3x = 0 

mgvavb: sinx + sin2x + sin3x = 0ev,  (sinx + sin3x) + sin2x = 0 

 ev,  2sin2x cosx + sin2x = 0ev,  sin2x (2cosx + 1) = 0 

 nq, sin2x =0   2x = nx =
2
n

 

 bvnq,2cosx + 1 = 0ev,  cosx = – 
1
2  = cos

3
2  
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 x = 2n  ± 
3

2
 

AZGe, x =
2
n ,  2n  ± 

3
2

 

 

D`vniY 7: mgvavb Kiæb, sin22– sin2 = 
1
3  sin3 

mgvavb: sin22– sin2 = 
1
3  sin3 

 ev,  (2sincos)2 – sin2 = )sin4sin3(
3
1 3   

 ev,  4sin2cos2– sin2  = sin – 
4
3 sin3 

 ev,  4sin2 (1 – sin2) – sin2 – sin  + 
4
3 sin3 = 0 

 ev,  4sin2 – 4sin4 – sin2 – sin + 
4
3 sin3 = 0 

 ev,  3sin2 – 4sin4  – sin+ 
4
3 sin3 = 0 

 ev,  3sin2 )sin
3
41( 2 – sin )sin

3
41( 2 = 0 

 ev,  (3sin2– sin) (1 –  
4
3 sin2) = 0 

 ev,  sin (3sin– 1) )sin
3
41( 2 = 0 

 hLb sin  = 0 ZLb = n 
 hLb 3sin  – 1 = 0 ZLb3sin=1 

 ev, sin =
1
3  = sin,  †hLv‡b sin = 

1
3  

   = n + (–1)n 

 Avevi, hLb 1 – 
4
3 sin2 = 0ev, 

4
3 sin2 = 1ev,  sin2 = 

3
4 

 sin  = ± 
3

2   = sin 







3
  

   = n + (–1)n








3


 

AZGe, = nn + (–1)nhLb sin = 
1
3 ,  n + (–1)n









3


 

 

D`vniY 8:mgvavb Kiæb,sin+ sin2+ sin3= 1 + cos+ cos2 
mgvavb:sin+ sin2+ sin3= 1 + cos+ cos2 
 ev, sin+ sin3+ sin2  = cos+ 1 + cos2 
 ev, 2sin2cos + sin2  = cos+ 2cos2 
 ev, 2.2sincoscos+ 2sincos– cos– 2cos2= 0 

 ev, 4sincos2+ 2sincos– cos– 2cos2= 0 

 ev, 2cossin – cos+ 4cos2sin – 2cos2 = 0 
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 ev, cos(2sin– 1) + 2cos2(2sin– 1) = 0 

 ev, (2cos2+ cos) (2sin– 1) = 0 

 ev, cos(2cos+ 1) (2sin– 1) = 0 

hLb cos= 0 ZLb (2n +1)
2


 

hLb2sin  – 1 = 0 ZLb sin = 
1
2  = sin

6

= n + (–1)n

6
  

hLb2cos + 1 = 0 ZLbcos= – 
1
2  = 

3
2cos 

= 2n±
3
  

AZGe, (2n +1)
2
 ,  n + (–1)n

6
 ,  2n±

3


 

 

D`vniY 9:mgvavb Kiæb,a cos+ b sin=c,hLb a, b, caªæeK| 

mgvavb: g‡b Kiæb,a = r cosGesb = r sin,†hLv‡b GKwU ¶z`ªZg abvZ¥K †KvY GesrabvZ¥K| 

 r = a2+b2,     cos= 
a

a2+b2Ges sin= 
b

a2+b2  

 GLb cÖ̀ Ë mgxKi‡YaIbGi gvb ewm‡q cvIqv hvq, 

 r coscos+ r sin sin = c 
 ev,r(coscos + sinsin) = c 
 ev,r cos() = c 

 cos() =
c
r  = cos

 †hLv‡bGKwU ¶z ª̀Zg abvZ¥K †KvY hvicosineAbycvZ

c
r = 

c
a2+b2 A_©vrcos = 

c
a2+b2  

 AZGe, – = 2n±  n+ 

 

D`vniY 10:mgvavb Kiæb, sin7 – 3  cos4 = sin 

mgvavb:sin7– 3  cos4 = sinev,  sin7 – sin – 3  cos4= 0 

 ev,  2cos 





 

2
7  sin 






 

2
7  – 3  cos 4 = 0 

 ev,  2cos4sin3 – 3  cos4 = 0ev,  cos4 (2sin3 – 3 ) = 0 

nq,cos4 = 02n + 1)
2

 = (2n + 1)

8


 

A_ev, 2sin3 – 3  = 0ev, sin3 = 
3

2   = sin
3
  

3= n + (–1)
n

3

= 

3
n + (–1)

n

9

=   

9
13 nn   

 

D`vniY 11: pnm   sectan mgxKi‡Yi `yBwU g~j  I   n‡j cÖgvY Kiæb †h, 22
2)tan(

nm
mp


   

mgvavb:cÖ̀ Ë mgxKiYwU, pnm   sectan  

ev,  tansec mpn  ev,    22 tansec  mpn   

ev,

22222 tantan2)tan1(  mmppn   

ev, 0)(tan2tan)( 22222  mpmpnm  -------------- (i) 
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(i) nj tan Gi GKwU wØNvZ mgxKiY| †h‡nZz kZ©vbymv‡i  I  cÖ̀ Ë mgxKi‡Yi `yBwU g~j,  

myZivs, tan I tan G mgxKi‡Yi `yBwU g~j|  

22
2tantan

nm
mp


  Ges 22

22

tantan
nm
np




   

GLb, 22

22

22

22 2

1

2

tantan1
tantan)tan(

pm
mp

nm
np

nm
mp


















  

 

 

 mvims‡ÿc- 

 sin = r = sin, n‡jn +(–1)
n
,†hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb  ALÛ msL¨v (abvZ¥K ev 

FYvZ¥K)| 

 cos=r = cosn‡j= 2n±†hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v (abvZ¥K ev 

FYvZ¥K)| 

 tan = r= tan n‡jn+ , †hLv‡bn-Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v| 

 

 

 cv‡VvËi g~j¨vqb 6.6- 

 

mgvavb Kiæb: 

1.  tan3 – sec2= 4tan2 – 5tan 2.    sincos2cot   

3.  5sin2x + cos2x = 4 4. sec2 + tan2  = 3tan 

5. 
cos

1+sin + tan  = 2 6.sinx + 3cosx = 2  

7.  tan+ tan2+ tan3 = 0   8.  sin2tan1tansin2   

 

 

 

K‡qKwU we‡kl †ÿ‡Î wÎ‡KvYwgwZK mgxKi‡Yi mgvavb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 sin=  1 n‡j mgxKi‡Yi mgvavb wbY©q Ki‡Z cvi‡eb, 

 cos=  1 n‡j mgxKi‡Yi mgvavb wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

AbycvZ 

 

 

 g~jcvV- 

 

sine A_ev cosine Abycv‡Zi gvb 1 ev –1 Gi mgvb n‡j, †mB mgxKiY mgvavb K‡i ARvbv †Kv‡Yi Rb¨ †h 

gvbmg~n cvIqv hvq Zv‡`i‡K GKwU Avjv`v ai‡bi ivwki mvnv‡h¨ cÖKvk Kiv hvq| wb‡¤œ GB ai‡bi PviwU `„óv‡šÍi 

Av‡jvPbv Kiv n‡jv| 

cvV 6.7 
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(i) g‡b Kiæb,  sin=1  Zvn‡j, sin= sin
2


 

 = m +(–1)m

2
 ,  hLb  m Gi gvb k~b¨, A_ev GKwU ALÛ msL¨v|  

hw`  m Gi gvb †Rvo nq,  A_©vr m = 2n (n GKwU ALÛ msL¨v) nq, Zvn‡j, 

  = 2n +
2
 = (4n + 1)

2


 

hw` m Gi gvb we‡Rvo nq, A_©vr  m = 2n + 1  (n GKwU ALÛ msL¨v) nq, Zvn‡j, 

  = (2n + 1)–
2
 = 2n+  –

2
 = 2n +

2
 = (4n + 1)

2


 

myZivs sin=1 n‡j = (4n + 1)
2
 , hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 

(ii)  g‡b Kiæb, sin= – 1 

 Zvn‡j, sin= – sin
2
 = sin 








2


 

 m + (–1)m. 







2
 ,  hLb  m Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 hw` m Gi gvb †Rvo nq. A_©vr m = 2n (n GKwU ALÛ msL¨v) nq, Zvn‡j,  

 = 2n –
2
 = (4n – 1)

2


 

 hw` m Gi gvb we‡Rvo nq, A_©vr m = 2n–1 (n GKwU ALÛ msL¨v) nq, Zvn‡j 

 = (2n – 1)– 







2
 = 2n – +

2
 = 2n–

2
 = (4n – 1)

2
 . 

myZivs, sin = – 1 n‡j, = (4n – 1)
2
 , hLb  n Gi gvb k~b¨ A_ev †h †Kvb ALÛ msL¨v| 

Abyiƒcfv‡e mn‡RB †`Lv‡bv hvq, 

(iii) hw` cos= 1 nq,  Z‡e  = 2n; 
(iv)  hw` cos= – 1 nq, Z‡e = (2n + 1). 
 

D`vniY1:mgvavb Kiæb,cos+ sin+ 2  = 0 

mgvavb: cos+ sin+ 2  = 0     ev, cos+sin = – 2 

 ev, 

1
2

 cos+ 
1
2

 sin  = –1ev,  coscos
4
 + sin sin

4
 = – 1 

 ev,  cos (– 
4
 ) = –1 

 – 
4
  =  (2n + 1) (2n + 1)  + 

4


 

 ev,   = 2n +  +
4
  = 2n + 

4
5

(8n + 5)
4
  

 

D`vniY 2: mgvavb Kiæb,sin– 2 = cos2 
mgvavb: sin– 2 = cos2 
 ev, sin– 2 = 1 – 2sin2ev,2sin2+ sin –3=0 
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 ev, 2sin2– 2sin+ 3sin– 3 = 0ev, 2sin(sin– 1) + 3(sin– 1) = 0 

 ev, (sin– 1) (2sin+ 3) = 0 
wKš‘2sin+ 3 ≠ 0,   KviY sin Gi msL¨vg~jK gvb 1 A‡c¶v e„nËi n‡Z cv‡i bv| 

 sin– 1 = 0ev, sin= 1 

  (4n + 1)
2


 

 

 

 mvims‡ÿc- 

 sin=1 n‡j = (4n + 1)
2
 , hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 sin= – 1 n‡j, = (4n – 1)
2
 , hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 hw` cos= 1 nq,  Z‡e  = 2n, hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 hw` cos= – 1 nq, Z‡e = (2n + 1), hLb  n Gi gvb k~b¨, A_ev †h †Kvb ALÛ msL¨v| 

 

 

 cv‡VvËi g~j¨vqb 6.7- 

 

mgvavb Kiæb: 

1. tan+ cot= 2 2. cotxtanx = 2  
3. 3cos– sin= 2 4.sin2x tanx + 1 = sin2x + tanx  

 

 

 

 
 

wbw ©̀ó e¨ewa‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †Kv‡bv wbw`©ó e¨ewa‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavbKi‡Z cvi‡eb| 

 

gyL¨ kã  

e¨ewa, mgvavb wbY©q 

 

 

 g~jcvV- 

 

c~e©eZx© cvV¸‡jv‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb A_©vr ARvbv †Kv‡Yi Rb¨ cÖvß mg¯Í gvb GKwU ivwki 

mvnv‡h¨ cÖKvk Kiv n‡qwQj| eZ©gv‡b cv‡V wbw`©ó e¨ewa‡Z wÎ‡KvYwgwZK mgxKi‡Yi mgvavb A_©vr wbw`©ó e¨ewai 

g‡a¨ cÖvß †Kv‡Yi gvbmg~n wKfv‡e wbY©q Kiv nq Zv Av‡jvPbv Kiv n‡e| 

 

D`vniY 1:mgvavb Kiæb,cos+ cos3+ cos5+ cos7= 0 hLb 0 << 
mgvavb:cos+ cos3+cos5 +cos7 = 0 

 ev,  (cos7+ cos) + (cos5+ cos3) = 0 

cvV 6.8 
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 ev,  2cos4cos3 + 2cos4cos = 0ev,  2cos4(cos3+ cos) = 0 

 ev,  2cos4. 2cos2cos = 0ev,  4cos4cos2cos = 0 

cos4  = 0   4  = (2n + 1)
2

= (2n + 1)

8
  

cos2  = 0  2n + 1)
2

(2n + 1)

4


 

Ges cos= 0 (2n + 1)
2


 

†hLv‡b   n = 0, 1, 2, 3, ................... 

hLb n = 0, ZLb  = 
8
 , 

4
 , 

2


 

hLb n = 1, ZLb   =
8

3 , 
4

3 , 
2

3  

hLb n = 2, ZLb   =
8

5 , 
4

5 , 
2

5  

hLb n = 3, ZLb   =
8

7 , 
4

7 , 
2

7
 

wKš‘ 0 << 

  = 
8
 , 

8
3 , 

8
5 , 

8
7 , 

4
 , 

4
3

Ges

2


 

 

D`vniY 2:mgvavb Kiæb,2sinx sin3x= 1 hLb 0<x<2 

mgvavb:2sinx sin3x = 1ev, cos(3x – x) – cos(3x + x) = 1 

 ev, cos2x – cos4x = 1 ev, cos2x – (1 + cos4x) = 0 

 ev, cos2x – 2cos22x =0ev, cos2x (1 – 2cos2x) = 0 

GLb cos2x = 0 n‡j2x = (2n + 1)
2


 

  x = (2n + 1)
4


 

hLb 1 – 2cos2x  = 0ev, cos2x = 
1
2  = cos

3
  

   2x = 2n±
3

x = n±

6


 

hLbn = 0, ZLb x =
4
 , ±

6


 

hLb n = 1, ZLb x = 3
4
 ,  ± 

6


A_©vr  x = 
4

3 ,
4

5 ,
4

7
 

hLb n = 2, ZLb x =
4

5 , 2 ±
6


A_©vr  x = 
4

5 ,
6

11 ,
6

13
 

hLb n = 3, ZLb x = 
4

7 , 3 ±
6


A_©vr  x = 
4

7 ,
6

17 ,
6

19
 

wKš‘ 0<x<2 

x = 
4
 ,

4
3 ,

4
5 ,

4
7 ,

6
 ,

4
7 ,

6
11
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D`vniY 3:mgvavb Kiæb, 2sin2x + sin22x = 2 hLb –<x< 

mgvavb:2sin2x + sin22x = 2ev,  2sin2x – 2 + sin22x = 0 

 ev,  – 2(1 – sin2x) + (2sin x cosx)2 = 0 

 ev,  – 2cos2x + 4sin2x cos2x = 0ev,  – 2cos2x (1 – 2sin2x) = 0 

 ev,  – 2cos2x. cos2x = 0 

nq  cos2x = 0ev,  cosx = 0 

x = (2n + 1)
2


 

Avevi,  cos2x = 0   2x = (2n+1)
2

x = (2n+1)

4


 

hLb n = 0, ZLb x =
2
 , 

4
  

hLb n = 1, ZLb x = 
2

3 , 
4

3  

hLb n = – 1, ZLb x = –
2
 , –

4
  

hLb n = 2, ZLb x =
2

5 , 
4

5  

hLb n = – 2, ZLb x = –
2

3 , –
4

3
 

wKš‘ –<x < 

 x = ±
4
 , ±

2
 , ±

4
3  

 

D`vniY 4:mgvavb Kiæb, 3sin  – cos  = 2, hLb –2<<2 

mgvavb: 3sin – cos = 2ev, 

3
2  sin–

1
2  cos= 1 

 ev,  sin cos
6
 – cos sin

6
 = 1 

 ev,  sin (– 
6
 ) = 1 

  
6
 = (4n +1)

2


 

 = (4n + 1)
2
 +

6
 = 2n+

2
 +

6
 = 2n +

6
4 = 2n +

3
2 = (6n + 2)

3


 

hLb n = 0, ZLb   = 
3

2  

hLb n = 1, ZLb   = 
3

8  

hLb n = –1, ZLb  =  –
3

4
 

wKš‘  –2<< 2 

 = –
3

4 , 
3

2
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D`vniY 5:mgvavb Kiæb,1+ 3 tan2 = (1+ 3 )tan hLb  0<<360° 
mgvavb:1 + 3  tan2 = (1 + 3 ) tan ev,  1 + 3 tan2 = tan+ 3 tan 
 ev,  1 – tan + 3 tan2– 3 tan = 0ev,  (1 – tan) (1 – 3 tan) = 0 

hLb 1 – tan= 0  tan= 1 = tan
4
  

= n +
4


 

Avevi hLb, 1 – 3  tan= 0  tan= 
1
3

 = tan
6
  

 = n + 
6


 

 †hLv‡b  n = 0, 1, 2, 3, ....................... 

hLb n =0, ZLb   = 
4
 ,

6


 

hLbn = 1, ZLb   = +
4
 , +

6


A_©vr =
4

5 ,
6

7
 

hLbn = 2, ZLb   = 2+
4
 , 2 +

6


A_©vr = 
4

9 ,
6

13
 

wKš‘,0°<<2 

= 
4
 ,

4
5 ,

6
 , 

6
7

 

 

 

 

 cv‡VvËi g~j¨vqb 6.8- 

 

1. mgvavb Kiæb,hLb  22   

(i)  sec2tancot   (ii) 1sincos3    

 (iii) sin– 2 = cos  (iv) 3cos3sin    

 (v) 2cos3sin    (vi)  4(sin2+cos) = 5  
 (vii) 2sin3cos     

2. 4sin cos  = 1 – 2sin+ 2coshLb0°<< 180° 

3. cos7 = cos3  + sin5hLb–90°<< 90° 

4. 4cosx cos2x cos3x =1 hLb 0 <x< 

5. 4cot2= cost2–  tan2hLb0°<< 360° 

6. sec2x
2 = 2 2 tan 

x
2   hLb0 <x < 2 
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e¨envwiK 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wecixZ wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb, 

 GKB QK KvM‡R wÎ‡KvYwgwZK dvskb Ges Gi wecixZ dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wÎ‡KvYwgwZK dvskb, wecixZ wÎ‡KvYwgwZK dvskb, †jLwPÎ 

 

 

 g~jcvV- 

 

wecixZ wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ A¼b 

 

mgm¨v bs - 6.1 ZvwiL: 

 

mgm¨v: ïay gyL¨gvb wb‡q xy 1sin Gi dvsk‡bi †jLwPÎ A¼b Kiæb| 

mgvavb: g~jZË¡: mvBb (sine) dvskbwUi †iÄ 

 11,
Ges 





22
 ,

 e¨ewa‡Z m¼zwPZ mvBb dvskb GK-GK| 

AZGe mvBb dvsk‡bi wecixZ dvskb xy 1sin , hvi †Wv‡gb 

 11,
  Ges †iÄ 





22
 ,

|  

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 1. xy 1sin mgxKiY n‡Z x-Gi wfbœ wfbœ ev¯Íe 

gvb 

 11,
 e¨ewai Rb¨ y-Gi gvb wbY©q Kiæb Ges x-Gi 

wewfbœ gv‡bi Rb¨ y-Gi cÖvß gv‡bi QK msKjb Kiæb|  

2.GKwU QK KvM‡R ¯’vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

3. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  =1 

GKK Ges y-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  = o90
2



 

a‡i †¯‹j wbe©vPb Kiæb| 

4. cÖvß mKj 

 yx,
 we›`y QK KvM‡R ¯’vcb Kiæb Ges 

we›`y¸‡jv gy³n‡ Í̄ mshy³ Kiæb| mshy³ †iLvB wb‡Y©q 

xy 1sin -Gi†jLwPÎ wb‡`©k K‡i|  

 

 

dj msKjb: 

x 1 .97 .87 .71 .50 .26 0  .26 .50 .71 .87 .97 
1 

xy 1sin  90o 75o 60o 45o 30o 15o 0o 15o 30o 45o 60o
 75o

 
90o

 
 

X X 

Y 

Y 

O 

(1, 2 ) 

(1, 2 ) 
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†jLwP‡Îi ˆewkó¨: 

1. †jLwPÎwU g~jwe›`yMvgx| 

2. †jLwPÎwU 1g I 3q PZzf©v‡M Aew¯’Z| 

3. †jLwPÎwU Dfq A‡ÿi mv‡c‡ÿ cÖwZmg| 

4.  11,
 e¨ewa‡Z †jLwPÎ Awew”Qbœ| 

5. 11  x  e¨ewa‡Z †jLwPÎwU mxgve×| 

 

mgm¨v bs - 6.2 ZvwiL: 

 

mgm¨v: ïay gyL¨gvb wb‡q xy 1cos Gi dvsk‡bi †jLwPÎ A¼b Kiæb| 

mgvavb: g~jZË¡: †KvmvBb (cosine) dvskbwUi †iÄ 

 11,
Ges 

 ,0
 e¨ewa‡Z m¼zwPZ †KvmvBb dvskb GK-

GK| AZGe †KvmvBb dvsk‡bi wecixZ dvskb xy 1cos , hvi †Wv‡gb 

 11,
 Ges †iÄ 

 ,0
|  

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 1. xy 1cos mgxKiY n‡Z x-Gi wfbœ wfbœ 

ev¯Íe gvb 

 11,
 e¨ewai Rb¨ y-Gi gvb wbY©q Kiæb Ges 

x-Gi wewfbœ gv‡bi Rb¨ y-Gi cÖvß gv‡bi QK msKjb 

Kiæb|  

2.GKwU QK KvM‡R ¯’vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

3. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  =1 

GKK Ges y-Aÿ eivei ÿz`ªZg 5 e‡M©i ˆ`N©̈  = o5
36




 

a‡i †¯‹j wbe©vPb Kiæb| 

4. cÖvß mKj 

 yx,
 we›`y QK KvM‡R ¯’vcb Kiæb Ges 

we›`y¸‡jv gy³n‡ Í̄ mshy³ Kiæb| mshy³ †iLvB wb‡Y©q 

xy 1cos -Gi†jLwPÎ wb‡`©k K‡i| 

 

 

dj msKjb: 

x 1 .87 .71 .50 0 .50 .71 .87 1 

xy 1cos  180o 150 o 135 o 120 o 90 o 60 o 45 o 30 o 0 o 
 

†jLwP‡Îi ˆewkó¨: 

1. †jLwPÎwU g~jwe›`yMvgx bq| 

2. †jLwPÎwU 1g I 2q PZzf©v‡M Aew¯’Z| 

3. †jLwPÎwU Dfq A‡ÿi mv‡c‡ÿ cÖwZmg| 

4.  11,
 e¨ewa‡Z †jLwPÎ Awew”Qbœ| 

 

mgm¨v bs - 6.3 ZvwiL: 

 

mgm¨v: ïay gyL¨gvb wb‡q xy 1tan Gi dvsk‡bi †jLwPÎ A¼b Kiæb|  

X X 

Y 

Y 

O (1, 0o) 

(1, 180o) 
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mgvavb: g~jZË¡: †Ub‡R›U (tangent) dvskbwUi †iÄ mKj ev¯Íe msL¨vi †mU Ges 







2
,

2


 e¨ewa‡Z m¼zwPZ 

†Ub‡R›U dvskb GK-GK| AZGe †Ub‡R›U dvsk‡bi wecixZ dvskb xy 1tan , hvi †Wv‡gbGes†iÄ 









2
,

2


|  

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 1. xy tan mgxKi‡Y 

18
7,

3
,

36
11,

4
,

6
,

12
,0 

x  BZ¨vw` wb‡q gvb xy tan  Gi gvb `yB 

`kwgK ¯’vb ch©šÍ wbY©q Kiæb|   xx tantan   m~Î cÖ‡qvM K‡i 

18
7,

3
,

36
11,

4
,

6
,

12


x  

gvb¸‡jvi Rb¨ mswkøó xtan  Gi gvb¸‡jv wbY©q Kiæb|   
2. yxxy 1tantan   weavq DcwiD³ cÖwµqvq cÖvß gvb¸‡jvi x-Gi ¯’v‡b y Ges y-Gi ¯’v‡b x wj‡L Bbfvm© 

†Ub‡R›U ( x1tan
) dvsk‡bi gv‡bi QK msKjb Kiæb| 

2.GKwU QK KvM‡R ’̄vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

3. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 10 e‡M©i ˆ`N©̈  =1 GKK Ges y-Aÿ eivei ÿz`ªZg 5 e‡M©i ˆ`N©¨ = o5
36




 

a‡i †¯‹j wbe©vPb Kiæb| 

4. cÖvß mKj 

 yx,
 we›`y QK KvM‡R ¯’vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ †iLvB wb‡Y©q 

xy 1tan -Gi†jLwPÎ wb‡`©k K‡i| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dj msKjb:  

x  0  27.  58.  1  43.1  76.1  74.2  
xy 1tan   o0  

12


  
6


  
4


  
36

11
  

3


  
18
7

  

 

GKB QK KvM‡R wÎ‡KvYwgwZK dvskb Ges Gi wecixZ dvsk‡bi †jLwPÎ A¼b 

GKB QK KvM‡R †Kv‡bv wÎ‡KvYwgwZK dvskb Ges Gi wecixZ dvsk‡bi †jLwPÎ A¼b Ki‡Z n‡j wb‡¤œi wel‡qi 

cÖwZ jÿ¨ ivLv cÖ‡qvRb| 

X X 

Y 

Y 

O 

(2.74, 
7
18 ) 

(2.74, 
7
18 ) 

(1, 4 ) 

(1, 4 ) 
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o g~j dvsk‡bi †Wv‡gb I †iÄ Ges †mwU †Kvb †Kvb e¨ewa‡Z GK-GK Zv wba©viY Ki‡Z n‡e| 

o g~j dvskb †h e¨ewai Rb¨ GK-GK ïaygvÎ †mB e¨ewa‡ZB dvsk‡bi wecixZ dvsk‡bi †jLwPÎ A¼b Ki‡Z 

n‡e| 

o xy   †iLvi mv‡c‡ÿ †Kv‡bv dvsk‡bi †jLwP‡Îi cÖwZdwjZ wPÎB Zvi wecixZ dvsk‡bi †jLwPÎ| 

 

mgm¨v bs - 6.4 ZvwiL: 

 

mgm¨v: GKB QK KvM‡R xy sin  Ges xy 1sin  (gyL¨gvb) dvsk‡bi †jLwPÎ A¼b Kiæb| 

mgvavb: g~jZË¡: xy sin  dvskbwUi †Wv‡gb mKj ev¯Íe msL¨vi †mU  Ges †iÄ  1,1 | wKš‘ 





2
,

2


 

e¨ewa‡Z m¼zwPZ xy sin  dvskbwU GK-GK| myZivs wecixZ dvskb xy 1sin -Gi †Wv‡gb  1,1  Ges †iÄ 







2
,

2


 Ges dvskbØ‡qi †jLwPÎ xy   †iLvi mv‡c‡ÿ cÖwZmg| 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 1. xy sin mgxKi‡Y 

ooooooo 90,75,60,45,30,15,0x  BZ¨vw` gvb wb‡q xy sin  Gi gvb `yB 

`kwgK ¯’vb ch©šÍ wbY©q Kiæb|   xx sinsin   m~Î cÖ‡qvM K‡i 

oooooo 90,75,60,45,30,15 x  

gvb¸‡jvi Rb¨ mswkøó xsin  Gi gvb¸‡jv wbY©q Kiæb|  

2. cÖvß mvBb ( xsin ) dvsk‡bi gv‡bi QK msKjb Kiæb| 

dj msKjb - 1:  

x  90o 75o 60o 45o 30o 15o 0o 15o 30o 45o 60o
 75o

 90o
 

xy sin  1 .97 .87 .71 .50 .26 0  .26 .50 .71 .87 .97 1 

3. yxxy 1sinsin   weavq DcwiD³ cÖwµqvq cÖvß gvb¸‡jvi x-Gi ¯’v‡b y Ges y-Gi ¯’v‡b x wj‡L Bbfvm© 

mvBb ( x1sin
) dvsk‡bi gv‡bi QK msKjb Kiæb| 

dj msKjb - 2:  

x 1 .97 .87 .71 .50 .26 0  .26 .50 .71 .87 .97 1 

xy 1sin  90o 75o 60o 45o 30o 15o 0o 15o 30o 45o 60o
 75o

 90o
 

4.GKwU QK KvM‡R ¯’vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

5. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  =
2


 

Ges y-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  =1GKK a‡i 

†¯‹j wbe©vPb Kiæb| 

6. dj msKjb - 1 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R 

¯’vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy sin -Gi †jLwPÎ wb‡`©k K‡i| 

7. Avevi QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  

=1 GKK Ges y-Aÿ eivei ÿz`ªZg 20 e‡M©i ˆ`N©̈  =
2


 

a‡i †¯‹j wbe©vPb Kiæb| 

X X 

Y 

Y 

O 

(1, 2 ) 

(1, 2 ) 

y = sin1x 

y = sin1x 

y = sinx 

y = sinx 
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8. dj msKjb - 2 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R ’̄vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy 1sin -Gi †jLwPÎ wb‡`©k K‡i| 

gšÍe¨: †jLwPÎ n‡Z †`Lv hvq, cÖ‡Z¨‡K xy   †iLvi †cÖwÿ‡Z cÖwZmg (KviY, cÖwZwU dvskb AciwUi wecixZ 

dvskb)| 

 

†jLwP‡Îi ˆewkó¨: 

1. †jLwPÎ¸‡jv g~jwe›`yMvgx| 

2. †jLwPÎwU 1g I 3q PZzf©v‡M Aew¯’Z| 

3. xy sin  Ges Gi wecixZ dvsk‡bi †jLwPÎ `yBwU xy   †iLvi mv‡c‡ÿ cÖwZmg| 

 

mZK©Zv: 

1. †jLwPÎ¸‡jv GKB †¯‹‡j A¼b Ki‡Z n‡e| 

2. we›`y¸‡jvi cÖwZ”Qwe AZ¨šÍ mZK©Zvi mv‡_ wbY©q Ki‡Z n‡e, Zv bv n‡j wecixZ wÎ‡KvYwgwZK dvsk‡bi 

†jLwPÎ mwVKfv‡e cvIqv hv‡e bv| 

 

mgm¨v bs - 6.5 ZvwiL: 

 

mgm¨v: GKB QK KvM‡R xy cos  Ges xy 1cos  (gyL¨gvb) dvsk‡bi †jLwPÎ A¼b Kiæb| 

mgvavb: g~jZË¡: xy cos  dvskbwUi †Wv‡gb mKj ev¯Íe msL¨vi †mU  Ges †iÄ  1,1 | wKš‘ 

 ,0
 

e¨ewa‡Z m¼zwPZ xy cos  dvskbwU GK-GK| myZivs wecixZ dvskb xy 1cos -Gi †Wv‡gb  1,1  Ges †iÄ 

 ,0
 Ges dvskbØ‡qi †jLwPÎ xy   †iLvi mv‡c‡ÿ cÖwZmg| 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ: 1. xy cos mgxKi‡Y 

ooooooooo 180,150,135,120,90,60,45,30,0x  BZ¨vw` gvb wb‡q 

xy cos  Gi gvb `yB `kwgK ¯’vb ch©šÍ wbY©q Kiæb|  

2. cÖvß †KvmvBb ( xcos ) dvsk‡bi gv‡bi QK msKjb Kiæb| 

dj msKjb - 1:  

x 180o 150 o 135 o 120 o 90 o 60 o 45 o 30 o 0 o 

xy cos  1 .87 .71 .50 0 .50 .71 .87 1 

3. yxxy 1coscos   weavq DcwiD³ cÖwµqvq cÖvß gvb¸‡jvi x-Gi ¯’v‡b y Ges y-Gi ¯’v‡b x wj‡L Bbfvm© 

†KvmvBb ( x1cos ) dvsk‡bi gv‡bi QK msKjb Kiæb| 

dj msKjb - 2:  

x 1 .87 .71 .50 0 .50 .71 .87 1 

xy 1cos  180o 150 o 135 o 120 o 90 o 60 o 45 o 30 o 0 o 

4.GKwU QK KvM‡R ’̄vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

5. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 15 e‡M©i ˆ`N©̈  =
2


 Ges y-Aÿ eivei ÿz`ªZg 10 e‡M©i ˆ`N©̈  =1GKK a‡i 

†¯‹j wbe©vPb Kiæb| 

6. dj msKjb - 1 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R ¯’vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy cos -Gi †jLwPÎ wb‡`©k K‡i| 
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7. Avevi QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 10 e‡M©i ˆ`N©̈  =1 GKK Ges y-Aÿ eivei ÿz`ªZg 15 e‡M©i ˆ`N©̈  =

2


 a‡i †¯‹j wbe©vPb Kiæb| 

8. dj msKjb - 2 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R ’̄vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy 1cos -Gi †jLwPÎ wb‡`©k K‡i| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gšÍe¨: †jLwPÎ n‡Z †`Lv hvq, cÖ‡Z¨‡K xy   †iLvi †cÖwÿ‡Z cÖwZmg (KviY, cÖwZwU dvskb AciwUi wecixZ 

dvskb)| 

 

†jLwP‡Îi ˆewkó¨: 

1. xcos -Gi †jLwPÎ  1,0  we› ỳ‡Z y-Aÿ‡K †Q` K‡i Ges Gi wecixZ dvskb x1cos -Gi †jLwPÎ  0,1  

we›`y‡Z x-Aÿ‡K †Q` K‡i| 

2. xy cos  Ges Gi wecixZ dvsk‡bi †jLwPÎ `yBwU xy   †iLvi mv‡c‡ÿ cÖwZmg| 

 

mgm¨v bs - 6.6 ZvwiL: 

mgm¨v: GKB QK KvM‡R xy tan  Ges xy 1tan  (gyL¨gvb) dvsk‡bi †jLwPÎ A¼b Kiæb| 

mgvavb: g~jZË¡: xy tan , dvskbwUi †iÄ mKj ev¯Íe msL¨vi †mU Ges 







2
,

2


 e¨ewa‡Z m¼zwPZ †Ub‡R›U 

dvskb GK-GK| AZGe †Ub‡R›U dvsk‡bi wecixZ dvskb xy 1tan , hvi †Wv‡gb  Ges †iÄ 







2
,

2


| 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, †¯‹j, B‡iRvi, kvc©bvi, mv‡qw›UwdK K¨vjKz‡jUi BZ¨vw`| 

Kvh©c×wZ:1. xy tan mgxKi‡Y 

18
7,

3
,

36
11,

4
,

6
,

12
,0 

x  BZ¨vw` wb‡q gvb xy tan  Gi gvb `yB `kwgK 

¯’vb ch©šÍ wbY©q Kiæb|   xx tantan   m~Î cÖ‡qvM K‡i 

18
7,

3
,

36
11,

4
,

6
,

12


x  gvb¸‡jvi 

Rb¨ mswkøó xtan  Gi gvb¸‡jv wbY©q Kiæb|  

2. cÖvß †Ub‡R›U ( xtan ) dvsk‡bi gv‡bi QK msKjb Kiæb| 

 

X X 

Y 

Y 

O 

(180o, 1) 

(1, 180o) 

y = cosx 

y = co1x 

(1, 0o) 

(0o, 1) 
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dj msKjb - 1:  

x o0  
12


  
6


  
4


  
36

11
  

3


  
18
7

  
xy tan  0  27.  58.  1  43.1  76.1  74.2  

3. yxxy 1tantan   weavq DcwiD³ cÖwµqvq cÖvß gvb¸‡jvi x-Gi ¯’v‡b y Ges y-Gi ¯’v‡b x wj‡L Bbfvm© 

†Ub‡R›U ( x1tan
) dvsk‡bi gv‡bi QK msKjb Kiæb| 

dj msKjb - 2:  

x  0  27.  58.  1  43.1  76.1  74.2  
xy 1tan   o0  

12


  
6


  
4


  
36

11
  

3


  
18
7

  

4.GKwU QK KvM‡R ’̄vbv‡¼i Aÿ †iLv XXO 
I YYO 

A¼b Kiæb| 

5. QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 5 e‡M©i ˆ`N©̈  = o5
36




 Ges y-Aÿ eivei ÿz`ªZg 10 e‡M©i ˆ`N©̈  =1GKK 

a‡i †¯‹j wbe©vPb Kiæb| 

6. dj msKjb - 1 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R ¯’vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy tan -Gi †jLwPÎ wb‡`©k K‡i| 

7. Avevi QK KvM‡Ri x-Aÿ eivei ÿz`ªZg 10 e‡M©i ˆ`N©̈  =1 GKK Ges y-Aÿ eivei ÿz`ªZg 5 e‡M©i ˆ`N©̈  =
o5

36



 a‡i †¯‹j wbe©vPb Kiæb| 

8. dj msKjb - 2 G cÖvß mKj 

 yx,
 we›`y QK KvM‡R ’̄vcb Kiæb Ges we›`y¸‡jv gy³n‡¯Í mshy³ Kiæb| mshy³ 

†iLvB wb‡Y©q xy 1tan -Gi †jLwPÎ wb‡`©k K‡i| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gšÍe¨: †jLwPÎ n‡Z †`Lv hvq, cÖ‡Z¨‡K xy   †iLvi †cÖwÿ‡Z cÖwZmg (KviY, cÖwZwU dvskb AciwUi wecixZ 

dvskb)| 

 

 

 

 

X X 

Y 

Y 

O 

y = tan1x 

y = tan1x 

y = tanx 

y = tanx 
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 cv‡VvËi g~j¨vqb 6.9- 

 

1.  †jLwPÎ A¼b Kiæb: 

(i) xy 1sin2    (ii) xy 1cos2    (iii) xy 1cot  
2. GKB QK KvM‡R wÎ‡KvYwgwZK dvskb Ges Gi wecixZ dvsk‡bi †jLwPÎ A¼b Kiæb: 

(i) 
2

sin xy  I 

2
sin 1 xy    (ii) 

2
cos xy  I 

2
cos 1 xy   (iii) 

2
tan xy  I 

2
tan 1 xy   

 

 

 

 

 

 P~ovšÍ g~j¨vqb- 

 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b (1 - 19): 

1.  1tan 1 
Gi gyL¨ gvb wb‡Pi †KvbwU? 

 (K) 

4


 (L) 

4


  (M) 

4
3

 (N) 

4
3

  

2. 
5
7tan6tan 11   Gi gvb KZ? 

 (K) 

2


 (L) 

2
3

 (M) 

4
3

 (N) 

4


 

3. 
3
1tan

2
1tan1tan 111    Gi gvb KZ? 

 (K) 

2


 (L) 

2
3

 (M)   (N) 

4


 

4. 2tansin 1
Gi gvb KZ? 

 (K) 

2
1

 (L) 5  (M) 

5
1

 (N) 

5
2

 

5.  x11 costancossin KZ? 

 (K) x  (L) 

21 xx   (M) 

21 x  (N) 

x
x21

 

6. wecixZ wÎ‡KvYwgwZK dvsk‡bi †ÿ‡Î- 

(i) 







2
1sin 1

Gi gyL¨ gvb 

o30  

(ii) 2
11

1
tansin

x
xx


 
 

(ii) 
2

cossin 11 
  xx  

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

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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7. cosx n‡j- 

(i) x1cos  

(ii)   coscos 1  

(ii)  xcoscos 1  
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
wb‡Pi Z‡_¨i Av‡jv‡K 8 - 9bs cÖ‡kœi DËi w`b: 

yBxA 11 sin,sin    

8. 0A  n‡j wb‡Pi †KvbwU mwVK? 

 (K) 0x  (L) 1x  (M) 2x  (N) 3x  

9. 
2


 BA  n‡j wb‡Pi †KvbwU mwVK? 

 (K)   22 11 yxxy   (L)   22 11 yxxy   

 (M) 

22 11 xyyx   (N) 

22 11 xyyx   

10. tan AmsÁvwqZ n‡j  -Gi mvaviY gvb †KvbwU? 

(K)  n2  (L) )12( n  (M)

2
)12( 

n  (N)

2
)12( 

n 

11. cotcot x n‡j x -Gi gvb †KvbwU?  

(K)  n2  (L)  n2  (M)  n  (N)  n 
12. 01tantan2 2   x  wÎ‡KvYwgwZK mgxKiY n‡j Gi mswkøó Pjivwk †KvbwU?

(K)0 (L)  (M) x   (N) tan 
13.  wb‡Pi †KvbwU 0cos   mgxKi‡Yi mgvavb? 

(K)

2
)12( 

n  (L) n2  (M)  n2  (N)

2
)14( 

n  

14. wb‡Pi †KvbwU wÎ‡KvYwgwZK mgxKiY? 

(K) 0132 2  xx  (L) 932  yx  (M) 0245sin x  (N) 02sin3   

wb‡Pi Z‡_¨i Av‡jv‡K 15 I 16 bs cÖ‡kœi DËi w`b 
1cos)(  xxf GKwU wÎ‡KvYwgwZK dvskb 

15. 0)( xf n‡j mvaviY mgvavb †KvbwU? 

(K) 0x  (L)  nnx ,  (M)  nnx ,2   (N) )12(  nx  

16. 1)( xf n‡j wb‡Pi †KvbwU mwVK? 

(K) 

2


x  (L)  nn ,
2

)12(   (M)

45x  (N)

180x  

17. 
2
1cos  n‡j  22  e¨ewa‡Z eccos  Gi gvb †KvbwU? 

(K) 

2
3

  (L) 

3
2

  (M)

3
2

  (N)

2
3

  

18.  3cos3sin  n‡j Gi gvb †KvbwU?  

(K)  nn ,
12

)14(   (L)  nn ,
6

)14( 
 (M)  nn ,

4
)14(   (N)  nn ,

2
)14(   
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19. 
2
1sin x n‡j x  Gi gvb- 

(i)
6


x hLb 

2
0 

 x
6

)((ii)  nnx  hLb n
2

2(iii)   nx hLb n †Rvo msL¨v 

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  
 

m„Rbkxj cÖkœ: 

20. (i)  cos2sin21cossin4  (ii)  

b
y

a
x 11 coscos  

(K)

2
sinsin 11 

  yx n‡j †`Lvb †h 111 22  xyyx | 

(L)(ii) bs †_‡K cÖgvY Kiæb †h, 

 2
2

2

2

2

sincos2


b
y

ab
xy

a
x

 

(M)(i) bs mgxKiYwU  0 e¨ewa‡Z mgvavb Kiæb| 

21. wÎ‡KvYwgwZK dvskb, xxf 2sin)(   

(K)hw`

 20;1sectan2 
nq, Z‡e Gi gvb wbY©qKiæb| 

(L)mgvavb Kiæb, 2)(sin2 22  xfx hLb    

(M)mgvavb Kiæb,   xx
xf

x sincos2cos


| 

22. wÎ‡KvYwgwZK dvskb,  3sin2sinsin)( f  

(K) Gi jwNô †Kvb gv‡bi Rb¨ 

2
3cos 

Zv nq wbY©q Kiæb| 

(L) 0)( f n‡j mgxKiYwUi mgvavb Kiæb| 

(M)  2coscos1)( f n‡j mgxKiYwUi mgvavb Kiæb| 

23. wb‡Pi DÏxcKwU jÿ Kiæb Ges cÖkœ̧ ‡jvi DËi w`b: 

 2sin,2cos,sin,cos  DCBA  

(K)gvb wbY©q Kiæb: 11 sincottancos 
 

(L) 23  BA n‡j, mgxKiYwU mgvavb Kiæb| 

(M) DCBA  n‡j mgxKiYwUi 





2
,0 

 e¨ewa‡Z mgvavb Av‡Q wKbv hvPvB Kiæb| 

 

 

 

 

 

 DËigvjv- 
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18. (i)43  (ii)25
24 (iii) 3 (iv)

1
14 21 (v)ab (vi) 5

3    

 (vii) 2– 3   
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cv‡VvËi g~j¨vqb 6.5 

1.  nn 2,
5
2  2.  

nm
k

nm
k





 12,2  3. 

12
,

4
 nn  

 

cv‡VvËi g~j¨vqb 6.6 

1.   nn ,
4

hLb 32tan  Ges  n hLb 32tan   

2.  
2

1
2

,
4

 nnn  hLb

2
15sin 

  3. 
3
 n   4.   nn ,

4
hLb

2
1tan   

5. 
3

2  n  6. 
12

2,
12
52   nn  7. 

n,
3

hLb

2
1tan    

8.  
6

1,
4

 nnn   
 

cv‡VvËi g~j¨vqb 6.7 

1.  
4

14 
n  2.  

8
14 

n  3. 
6

2  n   4.  
4

,
4

14 
 nn  

 

cv‡VvËi g~j¨vqb 6.8 

1.  (i) 
6

5,
6

,
6

7,
6

11 
   (ii). 

6
11,

2
,

6
,

2
3 

  (iii). 
2

,
2

3 
    

 (iv). 
3

,0,
3

5 
   (v).

12
23,

12
5,

12
19,

12


  (vi). 
3

5,
3


   

2. ooo 150,120,30   3. ooooooo 72,36,0,15,36,72,75   

4. 
3

2,
3

,
8

7,
8

5,
8

3,
8

   5. ooooo 315,225,180,135,45  

6. 
4

3,
4

,
4

  

 

P~ovšÍ g~j¨vqb 

1. L  M  K  N  K  L 

 KK  M  10. M  M  L  K 

 N 

 N  K  M  K  N 
 
 
 
 
 
 
 
 


