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4

f=kdks.kferh; iQyu- II

fiNys ikB esa vkius f=kdks.kferh; iQyuksa ds ckjs esa lh[kk A vkius f=kdks.kferh; iQyuksa ds xzkiQ
dks [khapuk rFkk muls fu"d"kZ fudkyus ds ckjs esa Hkh lh[kk gSA bl ikB esa ge ;ksx rFkk vUrj ds
lw=k ( )cos A B± , ( )sin A B±  rFkk ( )tan A B±  LFkkfir djsaxsA ge xq.kt dks.kksa rFkk viorZd
dks.kksa ds lw=kksa dks Hkh crk,saxs vkSj muls lacfU/r mnkgj.kksa dks gy djsxsaA lk/kj.k f=kdks.kferh;
iQyuksa ds O;kid gyksa dh Hkh bl ikB esa ppkZ djsaxsA

iwoZ Kku
• f=kdks.kferh; iQyuksa dh ifjHkk"kk

• f=kdks.kferh; iQyuksa ds iwjd rFkk laiwjd dks.k

• f=kdks.kferh; loZlfedk,¡

     mís';
bl ikB ds vè;;u osQ ckn vki fuEufyf[kr esa leFkZ gks tk;saxs %

•
x

x, , x y, x, x
2 2

π
− ± ± π ±  ds f=kdks.kferh; iQyuksa dks fy[k lduk tgka x vkSj y okLrfod

la[;k,¡ gSaA
• ;ksx vkSj vUrj ds lw=k LFkkfir djuk %

cos  (A ±  B)  =  cos A cos B m  sin A sin B,

sin (A ±  B) = sin A cos B ± cos A sin B rFkk ( )
tan A tan B

tan A B
1 tan A tan B

±
± =

m

• ;ksx o vUrj ds lw=kksa dk mi;ksx djds iz'uksa dks gy djuk
• dks.kksa ds xq.kt rFkk viorZd lw=kksa tSls cos 2A, sin 2A, tan 2A, cos 3A, sin 3A, tan 3A,

A A
sin ,cos

2 2
 vkSj 

A
tan

2
 dks crkuk

• ljy f=kdks.kferh; lehdj.k tSls sin x = sin α, cos x = cos α, tan x = tan α dks gy djuk

4.1 f=kdks.kferh; iQyuksa dk ;ksx rFkk xq.ku
fiNys ikB esa vkius o`Ùkh; dks.kksa dh eki] f=kdks.kferh; iQyu vkSj fufnZ"V vkSj vU; lEcafèkr
la[;kvksa ij f=kdks.kferh; iQyuksa ds ekuksa ds ckjs esa lh[kk FkkA

vc vki ;g tkuuk pkgsaxs fd f=kdks.kferh; iQyuksa ds fdUgha nks la[;kvksa A rFkk B ds fn, gq,
ekuksa ds fy, D;k f=kdks.kferh; iQyuksa ds ;ksx o vUrj dks Kkr dj ikuk lEHko gSA
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vki ns[ksaxs fd la[;kvksa ds ;ksx o vUrj ds f=kdks.kferh; iQyu fdl izdkj vyx&vyx la[;kvksa
ds f=kdks.kferh; iQyuksa ls lEcaf/r gSaA

;g f=kdks.kferh; iQyuksa ds &
12

π

 vkSj 
5

12

π

 bR;kfn dk eku Kkr djus esa vkidh lgk;rk djsxkA

12

π

 dks 
4 6

π π
−  ds :i esa O;Dr fd;k tk ldrk gSA

5

12

π

 dks 
4 6

π π
+  ds :i esa O;Dr fd;k tk ldrk gSA

7

12

π

 dks ;ksx o vUrj ds :i esa dSls O;Dr fd;k tk ldrk gS\

bl vuqPNsn esa ge blh izdkj ds f=kdks.kferh; iQyuksa dk vè;;u djsaxsA

4.1.1 ;ksx ds lw=k
fdUgha nks la[;kvksa A vkSj B ds fy,

( )cos A B cos A cos B sin A sin B+ = −

nh xbZ fp=k esa cukb, %

SOP A∠ =

POQ B∠ =

SOR B∠ = −

tcfd fcUnq P, Q, R, S bdkbZ o`Ùk ij fLFkr gaSA

fcUnq P, Q, R, S ds funsZ'kkad (cos A, sin A), [cos (A + B), sin (A + B)],

( ) ( )[ ]cos B , sin B− −  vkSj (1, 0) gksxsaA

fn;s x;s fp=k ds vuqlkj gesa izkIr gksrk gS] Hkqtk OP = Hkqtk OQ

∠ POR = ∠ QOS [ izR;sd dks.k = ∠ B+ ∠ QOR]

Hkqtk OR = Hkqtk OS

∆ POR ≅ ∆ QOS  (SAS ds }kjk)       ∴   PR = QS

    ( ) ( )( )
22

PR cos A cos( B) sin A sin B= − − + − −

     ( )( ) ( )( )
2 2

QS cos A B 1 sin A B 0= + − + + −

D;ksafd 2 2PR QS=

∴  2 2 2 2cos A cos B 2cos A cos B sin A sin B 2sin A sin B+ − + + +

( ) ( ) ( )
2 2cos A B 1 2cos A B sin A B= + + − + + +

⇒ ( ) ( )1 1 2 cos A cos B sin A sin B 1 1 2cos A B+ − − = + − +

⇒ ( )cos A cos B sin A sin B cos A B− = + (I)

fp=k 3.1

y
P

S
x

(1, 0)

y′
R

cos (–B), sin (–B)

cos (A + B), sin (A + B)

Q

x′

AB

–B

O
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miizes; 1

fdUgha nks dks.kksa A vkSj B ds fy, cos (A − B) = cos A cos B + sin A sin B

miifÙk % (1) esa B dks (–B) ls izfrLFkkfir dhft, %

( )cos A B cos A cos B sin A sin B− = +     [Q ( )cos B cos B− =  rFkk ( )sin B sin B− = − ]

miizes; 2

fdUgha nks dks.kksa A vkSj B ds fy,

( )sin A B sin A cos B cos A sin B+ = +

miifÙk % ge tkurs gSa fd cos A sin A
2

π 
− = 

 
 vkSj sin A cos A

2

π 
− = 

 

∴      ( ) ( )sin A B cos A B
2

 π  
+ = − +    

 cos A B
2

 π  
= − −    

cos A cos B sin A sin B
2 2

π π   
= − + −   

   

;k       ( )sin A B sin A cos B cos A sin B+ = + .....(II)

miizes; 3

fdUgha nks dks.kksa A vkSj B ds fy,
( )sin A B sin A cos B cos A sin B− = −

miifÙk % (II) esa B dks –B ls izfrLFkkfir djus ij gesa izkIr gksxk %

( )( ) ( ) ( )sin A B sin A cos B cos A sin B+ − = − + −

;k ( )sin A B sin A cos B cos A sin B− = −

mnkgj.k 4.1.

(a) fuEufyf[kr esa izR;sd dk eku Kkr dhft, %

(i) sin
12

5π

(ii) cos
12

π

(iii) 
7

cos
12

π

(b) ;fn 
1

sin A ,
10

=
1

sin B
5

=  gks] rks fl¼ dhft, fd A B
4

π
+ =

gy % (a) (i)
5

sin sin sin cos cos sin
12 4 6 4 6 4 6

π π π π π π π 
= + = ⋅ + ⋅ 

 

           
1 3 1 1 3 1

2 22 2 2 2

+
= ⋅ + ⋅ =

(ii)         cos cos
12 4 6

π π π 
= − 

 
 cos cos sin sin

4 6 4 6

π π π π
= ⋅ + ⋅

1 3 1 1 3 1

2 22 2 2 2

+
= ⋅ + ⋅ =
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è;ku nhft, 
5

sin cos
12 12

π π
=

(iii)
7

cos cos
12 3 4

π π π 
= + 

 
 cos cos sin sin

3 4 3 4

π π π π
= ⋅ − ⋅

1 1 3 1 1 3

2 22 2 2 2

−
= ⋅ − ⋅ =

(b)      ( )sin A B sin A cos B cos Asin B+ = +

        
1 3

cos A 1
10 10

= − =   vkSj 
1 2

cos B 1
5 5

= − =

bu lHkh ekuksa dks (II) esa j[kus ij gesa izkIr gksrk gS %

( )
1 2 3 1

sin A B
10 5 10 5

+ = +  
2 3 5 1

sin
410 5 50 5 2 2

π
= + = = =

;k       A B
4

π
+ =

    ns[ksa vkius fdruk lh[kk 4.1

1. (a) fuEufyf[kr esa izR;sd dk eku Kkr dhft, %

(i) sin
12

π

(ii) 
2 2

sin cos cos sin
9 9 9 9

π π π π
⋅ + ⋅

(b) fl¼ dhft, %

(i) ( )
1

sin A cos A 3 sin A
6 2

π 
+ = + 

 
   (ii) ( )

1
sin A cos A sin A

4 2

π 
− = − 

 

(c) ;fn 
8

sin A
17

=  vkSj 
5

sin B
13

= gks] rks ( )sin A B−  dk eku Kkr dhft,A

2. (a) 
5

cos
12

π

 dk eku Kkr dhft,A

(b) fl¼ dhft, %

(i) cos sin 2 cos
4

π 
θ + θ = θ − 

 
(ii) 3 sin cos 2 sin

6

π 
θ − θ = θ − 

 

(iii) ( ) ( ) ( ) ( )cos n 1 A cos n 1 A sin n 1 A sin n 1 A cos 2A+ − + + − =

(iv) ( )cos A cos B sin A sin B cos A B
4 4 4 4

π π π π       
+ − + + − = +       

       

 miizes; 4 ( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−
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miifÙk % ( )
( )

( )

sin A B
tan A B

cos A B

+
+ =

+

 
sin A cos B cos A sin B

cos A cos B sin A sin B

+
=

−

va'k vkSj gj dks cos A cos B ls Hkkx djus ij gesa izkIr gksrk gS %

( )

sin A cos B cos A sin B

cos A cos B cos A cos B
tan A B

cos A cos B sin A sin B

cos A cos B cos A cos B

+

+ =

−

 ;k ( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−

         ......(III)

 miizes; 5% ( )
tan A tan B

tan A B
1 tan A tan B

−
− =

+

miifÙk % (III) esa B dks (–B) izfrLFkkfir djus ij gesa okafNr ifj.kke izkIr gksxkA

 miizes; 6% ( )
cot A cot B 1

cot A B
cot B cot A

−
+ =

+

miifÙk %  ( )
( )

( )

cos A B cos A cos B sin A sin B
cot A B

sin A B sin A cos B cos A sin B

+ −
+ = =

+ +

va'k vkSj gj dks sin A sin B ls Hkkx djus ij gesa izkIr gksrk gS % ......(IV)

   ( )
cot A cot B 1

cot A B
cot B cot A

−
+ =

+

 miizes; 7%  
1 tan A

tan A
4 1 tan A

π + 
+ = 

  −

miifÙk %    
tan tan A

4tan A
4

1 tan tan A
4

π
+

π 
+ = 

π 
− ⋅

 
1 tan A

1 tan A

+
=

−

D;ksafd tan 1
4

π
=

blh izdkj ge fl¼ dj ldrs gSa fd 
1 tan A

tan A
4 1 tan A

π − 
− = 

  +

mnkgj.k 4.2.  tan
12

π
 dk eku Kkr dhft,A

gy % 
tan tan

4 6tan tan
12 4 6

1 tan tan
4 6

π π
−

π π π 
= − = 

π π 
+ ⋅

1
1

3 13
1 3 11 1.
3

−

−
= =

+
+

( ) ( )

( ) ( )

3 1 3 1 4 2 3

23 1 3 1

− − −
= =

+ −

 2 3= −

mnkgj.k 4.3.   fuEufyf[kr dks fl¼ dhft, % (a) 

7 7
cos sin

436 36 tan
7 7 9

cos sin
36 36

π π
+

π
=

π π
−
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(b) tan 7A tan 4A tan 3A tan 7A tan 4A tan 3A− − = ⋅

(c)
7 5

tan tan 2 tan
18 9 18

π π π
= +

gy % (a) va'k o gj nksuksa dks 
7

cos
36

π

 ls Hkkx djus ij gesa izkIr gksrk gS %

ck;k¡ i{k 

7 7 7
cos sin 1 tan

36 36 36
7 7 7

cos sin 1 tan
36 36 36

π π π
+ +

= =
π π π

− −

 

7
tan tan

4 36
7

1 tan tan
4 36

π π
+

=
π π

− ⋅

   
7

tan
4 36

π π 
= + 

 
 

16 4
tan tan

36 9

π π
= = = nk;k¡ i{k

(b) ( )
tan 4A tan 3A

tan 7A tan 4A 3A
1 tan 4A tan 3A

+
= + =

−

;k tan 7A tan 7A tan 4A tan 3A tan 4A tan 3A− = +

;k tan 7A tan 4A tan3A tan 7A tan 4A tan3A− − =

(c)

5 2
tan tan

7 5 2 18 18tan tan
5 218 18 18

1 tan tan
18 18

π π
+

π π π 
= + = 

π π 
− ⋅

7 7 5 2 5 2
tan tan tan tan tan tan

18 18 18 18 18 18

π π π π π π
− = + .....(1)

7 2
tan tan cot cot

18 2 9 9 18

π π π π π 
= − = = 

 

∴  (1) dks fy[kk tk ldrk gS %

7 2 5 2 5
tan cot tan tan tan tan

18 18 18 18 18 9

π π π π π π
− = +

∴  
7 5

tan tan 2 tan
18 9 18

π π π
= +

   ns[ksa vkius fdruk lh[kk 4.2

1. fjDr LFkku Hkfj, %

(i) sin A sin A .........
4 4

π π   
+ − =   

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

3 4 3 4

π π π π   
+ − =   

   

2. (a) fl¼ dhft, % (i) tan tan 1.
4 4

π π   
+ θ − θ =   

   

(ii) ( )
cot A cot B 1

cot A B
cot B cot A

+
− =

−

   (iii) tan tan tan tan 1
12 6 12 6

π π π π
+ + ⋅ =
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(b) ;fn 
a

tan A
b

= ; 
c

tan B
d

=  gks] rks fl¼ dhft, fd ( )
ad bc

tan A B .
bd ac

+
+ =

−

(c)  
11

cos
12

π

 dk eku Kkr dhft,A

3. fl¼ dhft, % (i) 
3

tan A tan A 1
4 4

π π   
+ + = −   

   

(ii)    
cos sin

tan
cos sin 4

θ + θ π 
= + θ 

θ − θ  
(iii) 

cos sin
tan

cos sin 4

θ − θ π 
= − θ 

θ + θ  

4.2 xq.ku dk ;ksx esa :ikarj.k djuk vkSj mudk foykse
4.2.1 xq.ku dk ;ksx o vUrj esa :ikarj.k

ge tkurs gSa %

( )sin A B sin A cos B cos A sin B+ = +

( )sin A B sin A cos B cos A sin B− = −

( )cos A B cos A cos B sin Asin B+ = −

( )cos A B cos A cos B sin A sin B− = +

izFke nks lw=kksa dk ;ksx o vUrj djus ij gesa Øe'k% izkIr gksrk gS %

( ) ( )2 sin A cos B sin A B sin A B= + + − .....(1)

vkSj ( ) ( )2 cos A sin B sin A B sin A B= + − − .....(2)

blh izdkj] nwljs nks lw=kksa dk ;ksx o vUrj djus ij gesa Øe'k% izkIr gksrk gS %

( ) ( )2cos A cos B cos A B cos A B= + + − ....(3)

vkSj ( ) ( )2 sin A sin B cos A B cos A B= − − + ....(4)

ge bUgsa bl izdkj Hkh dg ldrs gSa %

( ) ( )2 sin A cos B sin sin= +;ksx vUrj

( ) ( )2 cos A sin B sin sin= −;ksx vUrj

( ) ( )2 cos A cos B cos cos= +;ksx vUrj

( ) ( )2 sin A sin B cos cos= −vUrj ;kxs

4.2.2 ;ksx o vUrj dk xq.ku esa :ikraj.k

mijksDr ifj.kkeksa esa A + B = C vkSj A – B = D jf[k,A

rc
C D

A
2

+
=  vkSj C D

B
2

−
= rFkk (1)] (2)] (3) rFkk (4) cu tkrs gSa %

C D C D
sin C sin D 2 sin cos

2 2

+ −
+ =
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C D C D
sin C sin D 2 cos sin

2 2

+ −
− =

C D C D
cos C cos D 2 cos cos

2 2

+ −
+ =

C D C D
cos D cos C 2 sin sin

2 2

+ −
− =

4.2.3 ;ksx o vUrj lw=kksa ds dqN vkSj vuqiz;ksx

gesa fl¼ djsaxs fd (i) ( ) ( ) 2 2sin A B sin A B sin A sin B+ − = −

(ii) ( ) ( ) 2 2cos A B cos A B cos A sin B+ − = −  ;k 2 2cos B sin A−

miifÙk % (i) ( ) ( )sin A B sin A B+ −

( ) ( )sin A cos B cos A sin B sin A cos B cos A sin B= + −

2 2 2 2sin A cos B cos A sin B= −

( ) ( )2 2 2 2sin A 1 sin B 1 sin A sin B= − − −  2 2sin A sin B= −

(ii) ( ) ( )cos A B cos A B+ −

( ) ( )cos A cos B sin A sin B cos A cos B sin A sin B= − +

2 2 2 2cos A cos B sin A sin B= −

( ) ( )2 2 2 2cos A 1 sin B 1 cos A sin B= − − −  2 2cos A sin B= −

( ) ( )2 21 sin A 1 cos B= − − −  2 2cos B sin A= −

mnkgj.k 4.4.   fuEufyf[kr xq.kuksa dks ;ksx o vUrj ds :i esa O;Dr dhft, %

(i) 2 sin 3 cos 2θ θ (ii) cos 6 cosθ θ (iii) 
5

sin sin
12 12

π π

gy % (i) ( ) ( )2 sin 3 cos 2 sin 3 2 sin 3 2θ θ = θ + θ + θ − θ  sin 5 sin= θ + θ

(ii)     ( )
1

cos 6 cos 2 cos 6 cos
2

θ θ = θ θ  ( ) ( )[ ]
1

cos 6 cos 6
2

= θ + θ + θ − θ

      ( )
1

cos 7 cos 5
2

= θ + θ

(iii) 
5 1 5

sin sin 2 sin sin
12 12 2 12 12

π π π π 
=   

    
1 5 5

cos cos
2 12 12

π − π π + π    
= −        

 
1

cos cos
2 3 2

π π 
= −  

mnkgj.k 4.5.   fuEufyf[kr ;ksx dks xq.ku ds :i esa O;Dr dhft, %

(i) 
5 7

cos cos
9 9

π π
+ (ii) 

5 7
sin cos

36 36

π π
+
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gy% (i) 
5 7 5 7 5 7

cos cos 2 cos cos
9 9 9 2 9 2

π π π + π π − π
+ =

× ×

    
2

2 cos cos
3 9

π π
= cos cos

9 9

π π  
− =    

∵

    2 cos cos
3 9

π π 
= π − 

 
 2 cos cos

3 9

π π
= −

    cos
9

π
= −

1
cos

3 2

π 
=  

∵

(ii)    
5 7 13 7

sin cos sin cos
36 36 2 36 36

π π π π π 
+ = − + 

 
 

13 7
cos cos

36 36

π π
= +

13 7 13 7
2 cos cos

36 2 36 2

π + π π − π
=

× ×

 
5

2 cos cos
18 12

π π
=

mnkgj.k 4.6.  fl¼ dhft, fd 
cos 7A cos 9A

tan 8A
sin 9A sin 7A

−
=

−

gy % ck;k¡ i{k 

7A 9A 9A 7A
2 sin sin

2 2
9A 7A 9A 7A

2 cos sin
2 2

+ −

=

+ −
 

sin 8A sin A sin 8A

cos 8A sin A cos 8A
= =

= tan 8A = nk;k¡ i{k

mnkgj.k 4.7.   fuEufyf[kr dks fl¼ dhft, %

(i) ( ) ( )2cos A sin B sin A B cos A B
4 4

2
π π   

− − − = + −   
   

(ii) 2A A 1
sin sin sin A

8 2 8 2 2

2 π π   
+ − − =   

   

gy % (i) lw=k ( ) ( )2 2cos A sin B cos A B cos A B− = + −  dk mi;ksx djus ij

ck;k¡ i{k cos A B cos A B
4 4 4 4

π π π π   
= − + − − − +      

( ) ( )cos A B cos A B
2

π 
= − + − −    

( ) ( )sin A B cos A B= + − = nk;ka i{k

(ii) lw=k ( )2 2sin A sin B sin A B− = + ( )sin A B− dk mi;ksx djus ij

ck;k¡ i{k 
A A A A

sin sin
8 2 8 2 8 2 8 2

π π π π   
= + + − + − +   

   
 sin sin A

4

π
=

 
1

sin A
2

= =  nk;k¡ i{k

mnkgj.k 4.8.   fl¼ dhft, fd 
2 4 1

cos cos cos cos
9 9 3 9 16

π π π π
=
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gy % ck;k¡ i{k = 
2 4

cos cos cos cos
3 9 9 9

π π π π 
  

1 1 2 4
2 cos cos cos

2 2 9 9 9

π π π 
= ⋅   

     
1

cos
3 2

π 
=  

∵

1 4
cos cos cos

4 3 9 9

π π π 
= +  

 
1 4 1 4

cos 2 cos cos
8 9 8 9 9

π π π 
= +   

1 4 1 5
cos cos cos

8 9 8 9 3

π π π 
= + +  

 
1 4 1 5 1

cos cos
8 9 8 9 16

π π
= + +    .....(1)

vc
5 4 4

cos cos cos
9 9 9

π π π 
= π − = −  

.....(2)

(1) vkSj (2) ls] gesa izkIr gksrk gS %   ck;k¡ i{k 
1

16
= =  nk;k¡ i{k

    ns[ksa vkius fdruk lh[kk 4.3

1. fuEufyf[kr dks ;ksx o vUrj ds :i esa O;Dr dhft, %
(a) 2 cos 3 sin 2θ θ (b) 2sin 4 sin 2θ θ

(c) 2 cos cos
4 12

π π

(d) 2 sin cos
3 6

π π

2. fuEufyf[kr esa izR;sd dks xq.ku ds :i esa O;Dr dhft, %
(a) sin 6 sin 4θ + θ (b) sin 7 sin 3θ − θ

(c) cos 2 cos 4θ − θ (d) cos 7 cos 5θ + θ

3. fl¼ dhft, %

(a) 
5 4

sin cos cos
18 9 9

π π π
+ = (b) 

7
cos cos

9 18 1
7

sin sin
18 9

π π
−

=
π π

−

(c) 
5 7

sin sin sin 0
18 18 18

π π π
− + = (d) 

5 7
cos cos cos 0

9 9 9

π π π
+ + =

4. fl¼ dhft, %

(a) ( ) ( )2 2sin n 1 sin n sin 2n 1 sin+ θ − θ = + θ ⋅ θ

(b) ( ) ( )2 2cos cos 2 cos sinβ α − β = α − α − β

(c) 2 2
3

cos sin
4 12 4

π π
− =

5. fl¼ dhft, fd 2 2cos sin
4 4

π π   
+ θ − − θ   

   
, θ  ls Lora=k gSA
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6. fl¼ dhft, %

(a) 
sin sin 3 sin 5 sin 7

tan 4
cos cos 3 cos 5 cos 7

θ + θ + θ + θ
= θ

θ + θ + θ + θ

(b) 
5 5 7 1

sin sin sin sin
18 6 18 18 16

π π π π
=

(c) ( ) ( )
2 2 2cos cos sin sin 4 cos

2

α − β
α + β + α + β =

4.3 dks.kksa ds xq.kt ds f=kdks.kferh; iQYku
(a) sin 2A dks sin A, cos AvkSj tan A ds #i esa O;Dr djuk

ge tkurs gSa fd % ( )sin A B sin A cos B cos A sin B+ = +

B = A j[kus ij gesa izkIr gksrk gS % sin 2A sin A cos A cos A sin A= + 2 sin A cos A=

bldks bl izdkj ls Hkh fy[kk tk ldrk gS %

2 2

2 sin A cos A
sin 2A

cos A sin A
=

+

(∵  2 21 cos A sin A= + )

va'k vkSj gj dks 2cos A  ls Hkkx djus ij gesa izkIr gksrk gS %

2

2 2

2 2

sin A cos A
2

cos A
sin 2A

cos A sin A

cos A cos A

 
 
 

=

+

 
2

2 tan A

1 tan A
=

+

(b) cos 2A dks sin A, cos A vkSj tan A ds #i esa O;Dr djuk

ge tkurs gSa fd % ( )cos A B cos A cos B sin A sin B+ = −

B = A j[kus ij cos 2A cos A cos A sin A sin A= −

;k 2 2cos 2A cos A sin A= −

vkSj  ( )2 2cos 2A cos A 1 cos A= − −  2 2cos A 1 cos A= − +

vFkkZr, 2cos 2A 2 cos A 1= − ⇒ 2
1 cos 2A

cos A
2

+
=

vkSj  2 2cos 2A cos A sin A= −  2 21 sin A sin A= − −

vFkkZr,  2cos 2A 1 2 sin A= − ⇒ 2
1 cos 2A

sin A
2

−
=

∴

2 2

2 2

cos A sin A
cos 2A

cos A sin A

−
=

+

nk;sa i{k ds va'k vkSj gj dks 2cos A  ls Hkkx djus ij gesa izkIr gksrk gS %

2

2

1 tan A
cos 2A

1 tan A

−
=

+

(c)  tan 2A dks tan A ds #i easa O;Dr djuk
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  ( )
tan A tan A

tan 2A tan A A
1 tan A tan A

+
= + =

−

 
2

2 tan A

1 tan A
=

−

bl izdkj geus fuEufyf[kr lw=kksa dk O;qRiUu fd;k gS %

2

2 tan A
sin 2A 2 sin A cos A

1 tan A
= =

+

2
2 2 2 2

2

1 tan A
cos 2A cos A sin A 2cos A 1 1 2sin A

1 tan A

−
= − = − = − =

+

2

2 tan A
tan 2A

1 tan A
=

−

2
1 cos 2A

cos A
2

+
= , 2

1 cos 2A
sin A

2

−
=

mnkgj.k 4.9.  fl¼ dhft, % 
sin 2A

tan A
1 cos 2A

=

+

gy %
2

sin 2A 2 sin A cos A

1 cos 2A 2 cos A
=

+

 
sin A

cos A
= = tan AA

mnkgj.k 4.10.  fl¼ dhft, % cot A tan A 2 cot 2A− =

gy %
1

cot A tan A tan A
tan A

− = −

21 tan A

tan A

−
=  

( )22 1 tan A

2 tan A

−

=

2

2

2 tan A

1 tan A

=

 
 

− 

 
2

tan 2A
= 2 cot 2A=

mnkgj.k% 4.11.  eku Kkr dhft, % 2 2
3

cos cos
8 8

π π
+

gy % 2cos
8

π
+ 2

3
1 cos 1 cos

3 4 4cos
8 2 2

π π
+ +

π
= +  

1 1

2 2

2 2

1 + 1 −

= +

   
( ) ( )2 1 2 1

2 2

+ + −
= 1=

mnkgj.k 4.12.  fl¼ dhft, % 
cos A A

tan
1 sin A 4 2

π 
= + 

−  

gy % nk;k¡ i{k = 

A
tan tan

A 4 2tan
A4 2

1 tan tan
4 2

π
+

π 
+ = 

π 
−

A
sin

21
A

cos
2
A

sin
21
A

cos
2

+

=

−
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A A
cos sin

2 2
A A

cos sin
2 2

+

=

−

2

A A A A
cos sin cos sin

2 2 2 2

A A
cos sin

2 2

   
+ −   

   
=

 
− 

 

[va'k vkSj gj dks 
cos A sin A

2 2

 
− 

 
 ls xq.kk djus ij ]

2 2

2 2

A A
cos sin

2 2
A A A A

cos sin 2cos sin
2 2 2 2

−

=

+ −

 
cos A

1 sin A
=

−

 =  ck;k¡ i{k

    ns[ksa vkius fdruk lh[kk 4.4

1. ;fn A
3

π
=  rks lR;kfir dhft, %

(a) 
2

2 tan A
sin 2A 2 sin A cos A

1 tan A
= =

+

(b) 

2
2 2 2 2

2

1 tan A
cos 2A cos A sin A 2cos A 1 1 2sin A

1 tan A

−
= − = − = − =

+

2. sin 2A dk eku Kkr dhft, tc  0 < A < 
2

π

 gks %

(a) 
3

cos A
5

= (b) 
12

sin A
13

= (c) 
16

tan A
63

=

3. cos 2A dk eku Kkr dhft, ;fn %

(a) 
15

cos A
17

= (b) 
4

sin A
5

= (c) 
5

tan A
12

=

4. tan 2A dk eku Kkr dhft, ;fn %

(a) 
3

tan A
4

= (b) 
a

tan A
b

=

5. 2 2
3

sin sin
8 8

π π
+   dk eku Kkr dhft, A

6. fuEufyf[kr dks fl¼ dhft, %

(a) 
2

1 sin 2A
tan A

1 sin 2A 4

+ π 
= + 

−  
(b) 

2

2

cot A 1
sec 2A

cos A 1

+
=

−

7. fl¼ dhft, fd %

(a) 
sin 2A

cos A
1 cos 2A

=

−

(b) tan A cot A 2 cosec 2A+ =

8. fl¼ dhft, fd % (a) 
cos A A

tan
1 sin A 4 2

π 
= − 

+  

(b) ( ) ( )
2 2 2cos cos sin sin 4 cos

2

α − β
α + β + α − β =
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4.3.1 3A ds f=kdks.kferh; iQyu A ds :i esa

(a) sin 3A, sin A ds :i esa

lw=k ( )sin A B sin A cos B cos A sin B+ = +  esa  B = 2A j[kus ij

gesa izkIr gksrk gS % ( )sin A 2A sin A cos 2A cos A sin 2A+ = +

( ) ( )2sin A 1 2 sin A cos A 2 sin A cos A= − + ×

( )3 2sin A 2 sin A 2 sin A 1 sin A= − + −

3 3sin A 2 sin A 2 sin A 2 sin A= − + −

∴       3sin 3A 3 sin A 4 sin A= − ....(1)

(b) cos 3A, cos A ds :i esa

lw=k ( )cos A B cos A cos B sin A sin B+ = −  ds #i esa B = 2A j[kus ij

gesa izkIr gksrk gS % ( )cos A 2A cos A cos 2A sin A sin 2A+ = −

( ) ( )2cos A 2 cos A 1 sin A 2 sin A cos A= − − ×

( )3 22 cos A cos A 2 cos A 1 cos A= − − −

3 32cos A cos A 2cos A 2cos A= − − +

∴                     3cos 3A 4 cos A 3 cos A= − ....(2)

(c) tan 3A, tan A ds :i esa

lw=k ( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−

 esa B = 2A j[kus ij]

gesa izkIr gksrk gS % ( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−

  ( )
tan A tan 2A

tan A 2A
1 tan A tan 2A

+
+ =

−

 
2

2

2 tan A
tan A

1 tan A
2 tan A

1 tan A
1 tan A

+

−
=

− ×

−

 

3

2

2 2

2

tan A tan A 2 tan A

1 tan A
1 tan A 2 tan A

1 tan A

− +

−
=

− −

−

 

3

2

3 tan A tan A

1 3 tan A

−
=

−

(d)  3sin A  vkSj 3cos A  ds fy, lw=k

∵         3sin 3A 3 sin A 4 sin A= −

∴       34 sin A 3 sin A sin 3A= −  ;k  3
3 sin A sin 3A

sin A
4

−
=

blh izdkj,    3cos 3A 4 cos A 3 cos A= −

∴  33 cos A cos 3A 4 cos A+ =  ;k 3
3 cos A cos 3A

cos A
4

+
=
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mnkgj.k 4.13.  fl¼ dhft, % 1
sin sin sin sin 3

3 3 4

π π   
α + α − α = α   

   

gy % sin sin sin
3 3

π π   
α + α − α   

   

1 2
sin cos 2 cos

2 3

π 
= α α −  

2 21
sin 1 2sin 1 2sin

2 3

 π  
= α − α − −  

  
2 2

1
2. sin sin sin

2 3

π 
= α − α  

3
2

3 3 sin 4 sin 1
sin sin sin 3

4 4 4

α − α 
= α − α = = α  

mnkgj.k 4.14.  fl¼ dhft, % 3 3
3

cos A sin 3A sin A cos 3A sin 4A
4

+ =

gy % 3 3cos A sin 3A sin A cos 3A+

( ) ( )3 3 3 3cos A 3sin A 4 sin A sin A 4 cos A 3 cos A= − + −

3 3 3 3 3 33 sin A cos A 4 sin A cos A 4 sin A cos A 3 sin A cos A= − + −

3 33 sin A cos A 3 sin A cos A= −

( ) ( )2 23sin A cos A cos A sin A 3sin A cos A cos 2A= − =

3 sin 2A
cos 2A

2
= ×  

3 sin 4A 3
. sin 4A

2 2 4
= = .

mnkgj.k 4.15.  fl¼ dhft, % 3 3
3

cos sin cos sin
9 18 4 9 18

π π π π 
+ = + 

 

gy % ck;k¡ i{k
1 1

3cos cos 3sin sin
4 9 3 4 18 6

π π π π   
= + + −     

3 1 1 1
cos sin

4 9 18 4 2 2

π π   
= + + −     

3
cos sin

4 9 18

π π 
= + =  

nk;k¡ i{k

    ns[ksa vkius fdruk lh[kk 4.5

1. ;fn A
3

π
=  gks] rks lR;kfir dhft, %

(a) 3sin 3A 3 sin A 4 sin A= − (b) 3cos 3A 4 cos A 3 cos A= −

(c) 

3

2

3tan A tan A
tan 3A

1 3tan A

−
=

−

2. sin 3A dk eku Kkr dhft, ;fn

(a) 
2

sin A
3

= (b) 
p

sin A ,
q

=  gksA

3. cos 3A dk eku Kkr dhft, ;fn

(a) 
1

cos A
3

= − (b) 
c

cos A
d

=  gksA
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4. fl¼ dhft, % 
1

cos cos cos cos 3 .
3 3 4

π π   
α − α + α = α   

   

5. (a) fl¼ dhft, % 3 3
2 3 2

sin sin sin sin
9 9 4 9 9

π π π π 
− = − 

 

(b) fl¼ dhft, % sin 3A cos 3A

sin A cos A
−  fdlh Hkh 'A' ds f=kdks.kferh; vuqikr ls Lora=k gSA

6. (a) fl¼ dhft, % 
3

2

cot A 3 cot A
cot 3A

3 cot A 1

−
=

−

(b) fl¼ dhft, % 3cos10A cos 8A 3 cos 4A 3 cos 2A 8 cos A cos 3A+ + + =

4.4 viorZd dks.kksa ds f=kdks.kferh; iQyu

dks.k 
A A A

, ,
2 3 4

 vkfn dks.k A  ds viorZd dks.k dgykrs gSaA

;g fl¼ fd;k tk pqdk gS fd

2
1 cos 2A

sin A
2

−
= , 2

1 cos 2A
cos A

2

+
= , 2

1 cos 2A
tan A

1 cos 2A

−
=

+

A dks 
A

2
 izfrLFkkfir djus ij gesa vklkuh ls viorZd dks.k 

A

2
 ds fuEufyf[kr lw=k izkIr gksrs gSa%

A 1 cos A
sin

2 2

−
= ± ,

A 1 cos A
cos

2 2

+
= ±  vkSj

A 1 cos A
tan

2 1 cos A

−
= ±

+

ge /ukRed ;k ½.kkRed fpUg esa ls dksbZ lk Hkh pqu ldrs gSa] tks bl ckr ij fuHkZj djrk gS

fd 
A

2
 ds eku ds fy, iQyu dk laxr eku /ukRed gS ;k ½.kkRedA

;g vkidks fuEufyf[kr mnkgj.kksa ls Li"V gks tk,xk %

mnkgj.k 4.16.  sin
8

π 
− 

 
 vkSj cos

8

π 
− 

 
 dk eku Kkr dhft, A

gy % ge lw=k 
A 1 cos A

sin
2 2

−
= ±  dk mi;ksx djsaxs vkSj ' '−  fpUg ysaxs D;ksafd sin

8

π 
− 

 
½.kkRed gksrk gSA

                 
1 cos

4
sin

8 2

−π 
−  

π   
− = − 

 

1
1

2

2

−

= −

2 1 2 2

22 2

− −
= − = −

blh izdkj  

1 cos
4

cos
8 2

π 
+ − 

π   
− = 

 

1
1

2

2

+

=

2 1

2 2

+
=

2 2

4

+
=  

2 2

2

+
=
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mnkgj.k 4.17.  ;fn 
7

cos A
25

=  vkSj 
3

A 2
2

π
< < π  gks] rks fuEu dk eku Kkr dhft, %

(i) 
A

sin
2

(ii) 
A

cos
2

(iii) 
A

tan
2

gy % A pkSFks prqFkkZa'k esa vkrk gS vFkkZr~  3
A 2

2

π
< < π  ⇒  

A
3

4 2

π
< < π

∴

A
sin 0

2
> , 

A
cos 0

2
< , 

A
tan 0

2
<

∴

7
25

1A 1 cos A 18 9 3
sin

2 2 2 50 25 5

−−
= = = = =

7
25

1A 1 cos A 32 16 4
cos

2 2 2 50 25 5

++
= − = − = − = − = −

rFkk
7
25
7
25

1A 1 cos A 18 9 3
tan

2 1 cos A 32 16 41

−−
= − = − = − = − = −

+ +

  ns[ksa vkius fdruk lh[kk 4.6

1. ;fn A
3

π
=  rks lR;kfir dhft, %

(a) 
A 1 cos A

sin
2 2

−
=      (b) 

A 1 cos A
cos

2 2

+
=     (c) 

A 1 cos A
tan

2 1 cos A

−
=

+

2. sin
12

π
 vkSj sin

24

π

dk eku Kkr dhft,A

3. eku Kkr dhft, %

(a) sin
8

π

(b) cos
8

π

(c) tan
8

π

.

4.5 f=kdks.kferh; lehdj.k
vki chtxf.kr esa lehdj.k tSls lk/kj.k jSf[kd lehdj.k] f}?kkr lehdj.k vkfn ls ifjfpr gSA
vkius mUgsa gy djuk Hkh lh[kk gSA

bl izdkj (i) x 3 0− =  dk dsoy ,d gy gSA

(ii) 2x 9 0− = ls x ds nks eku feyrs gSaA

vkius ns[kk gksxk fd x ds eku lehdj.k dh ?kkr ij fuHkZj djrs gSasA vc ;fn x vkSj y ds LFkku
ij f=kdks.kferh; vuqikr gksa rks D;k gksxk] ge bl ckr ij fopkj djsaxsA

bl izdkj lehdj.k sin 1 0θ − =  ls izkIr gksxk

sin 1θ =  rFkk
5 9

, , , ....
2 2 2

π π π
θ =
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Li"Vr% ljy lehdj.k ds lhfer eku gkas] ;g ckr f=kdks.kferh; lehdj.k esa vko';d ugha fd
lR; gksA

vc ge bl izdkj ds lehdj.kksa dks gy djus dh fof/ lh[ksaxsA

4.5.1 lehdj.k  sin θθθθ = sin αααα dk O;kid gy Kkr djuk

fn;k gS fd sin sinθ = α  ⇒  sin sin 0θ − α =

;k 2 cos sin 0
2 2

θ + α θ − α   
=   

   

∴;k rks  cos 0
2

θ + α 
= 

 
 vFkok sin 0

2

θ − α 
= 

 

⇒ ( )2p 1
2 2

θ + α π
= + vFkok  q , p, q z

2

θ − α
= π ∈  (iw.kk±dks dk leqPp;)

⇒ ( )2p 1θ = + π − α vFkok 2qθ = π + α ....(1)

(1) ls gesa lehdj.k sin sinθ = α  dk O;kid gy izkIr gksrk gS

( )
n

n 1 , n zθ = π + − α ∈

4.5.2 lehdj.k cos θθθθ = cos αααα dk O;kid gy Kkr djuk
fn;k gS fd cos cosθ = α  ⇒  cos cos 0θ − α =

⇒ 2 sin sin 0
2 2

θ + α θ − α
− =

⇒  ;k rks     sin 0
2

θ + α
= vFkok sin 0

2

θ − α
=

⇒            p
2

θ + α
= π vFkok        q , p, q z

2

θ − α
= π ∈

⇒         2pθ = π − α vFkok     2pθ = π + α ....(1)

(1) ls gesa lehdj.k cos θ = cos α dk O;kid gy izkIr gksrk gS

2n , n zθ = π ± α ∈

4.5.3 lehdj.k tan θθθθ = tan α α α α  dk O;kid gy Kkr djuk

fn;k x;k gS fd tan tanθ = α

⇒         
sin sin

0
cos cos

θ α
− =

θ α

⇒  sin cos sin cos 0θ α − α θ =  ⇒   ( )sin 0θ − α =

⇒ n , n zθ − α = π ∈  ⇒  nθ = π + α  n z∈

blh izdkj  cosec θ  = cosec α  dk O;kid gy gS %

           ( )
n

n 1θ = π + − α

vkSj        sec secθ = α  ds fy, O;kid gy gS %  2nθ = π ± α

vkSj        cot cotθ = α  ds fy, O;kid gy gS %  nθ = π + α
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mnkgj.k 4.18.  fuEufyf[kr lehdj.kksa esa izR;sd dk O;kid gy Kkr dhft, %

(a) (i) 
1

sin
2

θ = (ii) 
3

sin
2

θ = −

(b) (i) 
3

cos
2

θ = (ii) 
1

cos
2

θ = −

(c) cot 3θ = − (d) 
24sin 1θ =

gy % (a) (i) 
1

sin sin
2 6

π
θ = =            ∴  

( )
n

n 1 , n z
6

π
θ = π + − ∈

(ii)  
3 4

sin sin sin sin
2 3 3 3

− π π π 
θ = = − = π + = 

 

∴ ( )
n 4

n 1 , n z
3

π
θ = π + − ∈

(b) (i) 
3

cos cos
2 6

π
θ = =        ∴  2n , n z

6

π
θ = π ± ∈

(ii) 
1 2

cos cos cos cos
2 3 3 3

π π π 
θ = − = − = π − = 

 
  ∴  

2
2n , n z

3

π
θ = π ± ∈

(c)      cot 3θ = −

     
1 5

tan tan tan tan
6 6 63

π π π 
θ = − = − = π − = 

 

    ∴   
5

n , n z
6

π
θ = π + ∈

(d)  24 sin 1θ = ⇒
2

2 2
1 1

sin sin
4 2 6

π 
θ = = = 

 

⇒ sin sin
6

π 
θ = ± 

 
  ⇒ n , n z

6

π
θ = π ± ∈

mnkgj.k 4.19.  fuEufyf[kr esa izR;sd dk O;kid gy Kkr dhft, %
(a) 22 cos 3 sin 0θ + θ = (b) cos 4x cos 2x=

(c) cos 3x sin 2x= (d) sin 2x sin 4x sin 6x 0+ + =

gy %  (a)  22 cos 3 sin 0θ + θ =  ⇒  ( )22 1 sin 3sin 0− θ + θ =

⇒ 22 sin 3 sin 2 0θ − θ − =  ⇒  ( ) ( )2 sin 1 sin 2 0θ + θ − =

⇒
1

sin
2

θ = − ;k    sin 2θ =

D;ksafd sin 2θ =  laHko ugha gS]

∴

1 7
sin sin sin sin

2 6 6 6

π π π 
θ = − = − = π + = 
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∴    ( )
n 7

n 1
6

π
θ = π + − ⋅  , n z∈

(b)    cos 4x cos 2x=  vFkkZr cos 4x cos 2x 0− =

⇒     2 sin 3x sin x 0− =

⇒       sin 3x 0= ;k sin x 0=

⇒ 3x n= π ;k x n= π

⇒      
n

x
3

π
= ;k x n= π , n z∈

(c) cos 3x sin 2x=  ⇒  cos 3x cos 2x
2

π 
= − 

 

⇒      3x 2n 2x
2

π 
= π ± − 

 
, n z∈

dsoy + fpUg ysus ij] gesa izkIr gksxk  3x 2n 2x
2

π
= π + −

⇒ 5x 2n
2

π
= π +   ⇒   

2n
x

5 10

π π
= +

vc '−' fpUg ysus ij] gesa izkIr gksrk gS %  3x 2n 2x
2

π
= π − + ⇒  x 2n

2

π
= π − , n z∈

(d)  sin 2x sin 4x sin 6x 0+ + =  ;k ( )sin 6x sin 2x sin 4x 0+ + =

;k 2 sin 4x cos 2x sin 4x 0+ =   ;k [ ]sin 4x 2 cos 2x 1 0+ =

∴  sin 4x 0= ;k 
1 2

cos 2x cos
2 3

π
= − =

⇒ 4x n= π ;k    2
2x 2n

3

π
= π ± , n z∈

n
x

4

π
= ;k x n

3

π
= π ± , n z∈

    ns[ksa vkius fdruk lh[kk 4.7

1. fuEu esa izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(i) 
3

sin
2

θ = (ii) cosec 2θ = (iii) 
3

sin
2

θ = − (iv) 
1

sin
2

θ = −

2. fuEu esa ls izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(i) 
1

cos
2

θ = − (ii) 
2

sec
3

θ = − (iii) 
3

cos
2

θ =  (iv) sec 2θ = −
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3. fuEu esa ls izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(i) tan 1θ = − (ii) tan 3θ = (iii) cot 1θ = −

4. fuEu esa ls izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(i) 
1

sin 2
2

θ = (ii) 
1

cos 2
2

θ = (iii) 
1

tan 3
3

θ = (iv) 
3

cos 3
2

θ = −

(v) 2
3

sin
4

θ = (vi) 2
1

sin 2
4

θ = (vii) 24 cos 1θ = (viii) 2
3

cos 2
4

θ =

5. fuEufyf[kr esa izR;sd dk O;kid gy Kkr dhft, %

(i) 22 sin 3 cos 1 0θ + θ + = (ii) 24cos 4sin 1θ − θ =

(iii) cot tan 2 cosecθ + θ = θ

� ( )sin A B sin A cos B cos A sin B± = ± ,

 ( )cos A B cos A cos B sin A sin B± = ∓

( )
tan A tan B

tan A B
1 tan A tan B

+
+ =

−

,  ( )
tan A tan B

tan A B
1 tan A tan B

−
− =

+

( )
cot A cot B 1

cot A B
cot B cot A

−
+ =

+

, ( )
cot A cot B 1

cot A B
cot B cot A

+
− =

−

� ( ) ( )2 sin A cos B sin A B sin A B= + + −

( ) ( )2 cos A sin B sin A B sin A B= + − −

( ) ( )2 cos A cos B cos A B cos A B= + − −

( ) ( )2 sin A sin B cos A B cos A B= − − +

�

C D C D
sin C sin D 2 sin cos

2 2

+ −
+ =

C D C D
sin C sin D 2 cos sin

2 2

+ −
− =

C D C D
cos C cos D 2 cos cos

2 2

+ −
+ =

C D D C
cos C cos D 2sin sin

2 2

+ −
− =

� ( ) ( )
2 2sin A B sin A B sin A sin B+ ⋅ − = −

( ) ( )
2 2cos A B cos A B cos A sin B+ ⋅ − = −

�
2

2 tan A
sin 2A 2 sin A cos A

1 tan A
= =

+

C

A1

% + vkb, nksgjk,¡



108

  f=kdks.kferh; iQyu- II

xf.kr

ekWM~;wy - I

leqPp;]
laca/ ,oa
iQyu

fVIi.kh

�

2
2 2 2 2

2

1 tan A
cos 2A cos A sin A 2cos A 1 1 2sin A

1 tan A

−
= − = − = − =

+

�
2

2 tan A
tan 2A

1 tan A
=

−

�
2

1 cos 2A
sin A

2

−
= , 2

1 cos 2A
cos A

2

+
= , 

2
1 cos 2A

tan A
1 cos 2A

−
=

+

�
3sin 3A 3 sin A 4 sin A= − , 3cos 3A 4 cos A 3 cos A= −

3

2

3 tan A tan A
tan 3A

1 3 tan A

−
=

−

�
3

3 sin A sin 3A
sin A

4

−
= , 3

3 cos A cos 3A
cos A

4

+
=

�

A 1 cos A
sin

2 2

−
= ± ,  

A 1 cos A
cos

2 2

+
= ±

A 1 cos A
tan

2 1 cos A

−
= ±

+

� sin sinθ = α ⇒ ( )
n

n 1 ,θ = π + − α n z∈

� cos cosθ = α ⇒ 2n ,θ = π ± α n z∈

� tan tanθ = α ⇒ n ,θ = π + α n z∈

� http://mathworld.wolfram.com/ Trigonometric_functions.html

� http://en.wikipedia.org/wiki/Trigonometric_functions

1. fl¼ dhft, % ( ) ( )

2 2

2 2

cos B cos A
tan A B tan A B

cos B sin A

−
+ × − =

−

2. fl¼ dhft, % cos 3 sin 2 cos
3

π 
θ − θ = θ + 

 

3. ;fn A B
4

π
+ =  gks] rks

fl¼ dhft, % ( ) ( )1 tan A 1 tan B 2+ + =  vkSj ( ) ( )cot A 1 cot B 1 2− − =

4. fuEufyf[kr dks fl¼ dhft, %

(i) 
( ) ( ) ( )sin A B sin B C sin C A

0
cos A cos B cos B cos C cos C cos A

− − −

+ + =

vkb, vH;kl djsa

lgk;d osclkbV
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(ii) 
2 2

cos A cos A cos A cos A cos 2A
10 10 5 5

π π π π       
− ⋅ + + − ⋅ + =       

       

(iii)  
2 4 8 1

cos cos cos
9 9 9 8

π π π
⋅ ⋅ = − (iv) 

13 17 43
cos cos cos 0

45 45 45

π π π
+ + =

(v) 
1

tan A cot A
6 6

sin 2A sin
3

π π   
+ + − =   

π   
−

(vi) 
sin sin 2

tan
1 cos cos 2

θ + θ
= θ

+ θ + θ

(vii) 
cos sin

tan 2 sec 2
cos sin

θ + θ
= θ + θ

θ − θ

(viii)

2
21 sin

tan
1 sin 4 2

− θ π θ   
= −   

+ θ   

(ix) 2 2 2
3

cos A cos A cos A
3 3 2

π π   
+ + + − =   

   

(x) 
sec 8A 1 tan 8A

sec 4A 1 tan 2A

−
=

−

(xi) 
7 11 13 11

cos cos cos cos
30 30 30 30 16

π π π π
=

(xii) 
13 1

sin sin
10 10 2

π π
+ = −

5. fuEu esa ls izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(a) 
1

sin
2

θ = (b) 
3

sin
2

θ = (c) 
1

sin
2

θ = − (d) cosec 2θ =

6. fuEu esa ls izR;sd ds fy, θdk O;kid eku Kkr dhft, %

(a) 
1

cos
2

θ = (b) 
2

sec
3

θ = (c) 
3

cos
2

−
θ = (d) sec 2θ = −

7. fuEu esa ls izR;sd ds fy, θdk O;kid eku Kkr dhft, %

(a) tan 1θ = (b) tan 1θ = − (c)
1

cot
3

θ = −

8. fuEu esa ls izR;sd ds fy, θ  dk O;kid eku Kkr dhft, %

(a) 2
1

sin
2

θ = (b) 24 cos 1θ = (c) 2 22 cot cosecθ = θ

9. fuEu esa ls izR;sd ds fy, θdk eku Kkr dhft, %

(a) cos p cos qθ = θ (b) sin 9 sinθ = θ (c) tan 5 cotθ = θ

10. fuEu esa ls izR;sd ds fy, θdk O;kid eku Kkr dhft, %
(a) sin m sin n 0θ + θ = (b) tan m cot n 0θ + θ =

(c) cos cos 2 cos 3 0θ + θ + θ = (d) sin sin 2 sin 3 sin 4 0θ + θ + θ + θ =
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ns[ksa vkius fdruk lh[kk 4.1

1. (a) (i) 
3 1

2 2

−

(ii) 
3

2
(c) 

21

221

2. (a) 
3 1

2 2

−

ns[ksa vkius fdruk lh[kk 4.2

1. (i) 
2 2cos A sin A

2

−
(ii) 

1

4
− 2. (c) 

( )3 1

2 2

+
−

ns[ksa vkius fdruk lh[kk 4.3

1. (a) sin 5 sinθ − θ ; (b) cos 2 cos 6θ − θ

(c) cos cos
3 6

π π
+ (d) sin sin

2 6

π π
+

2. (a) 2 sin 5 cosθ θ (b) 2 cos 5 sin 2θ ⋅ θ

(c) 2 sin 3 sinθ ⋅ θ (d) 2 cos 6 cosθ ⋅ θ

 ns[ksa vkius fdruk lh[kk 4.4

2. (a) 
24

25
(b) 

120

169
(c)  

2016

4225

3. (a) 
161

289
(b) 

7

25

−

(c) 
119

169

4. (a) 
24

7
(b) 

2 2

2ab

b a−

5. 1

ns[ksa vkius fdruk lh[kk 4.5

2. (a) 
22

27
(b) 

( )
2 3

3

3pq 4p

q

−

3. (a)
23

27
(b) 

3 2

3

4c 3cd

d

−

ns[ksa vkius fdruk lh[kk 4.6

2. (a) 
3 1

2 2

−

,
( )4 2 6

2 2

− −

3. (a) 
2 2

2

−
(b) 

2 2

2

+
(c) 2 1−

mÙkjekyk
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ns[ksa vkius fdruk lh[kk 4.7

1. (i) ( )
n

n 1 , n z
3

π
θ = π + − ∈ (ii) ( )

n
n 1 , n z

4

π
θ = π + − ∈

(iii) ( )
n 4

n 1 , n z
3

π
θ = π + − ∈ (iv) ( )

n 5
n 1 , n z

4

π
θ = π + − ∈

2. (i) 
2

2n , n z
3

π
θ = π ± ∈ (ii) 

5
2n , n z

6

π
θ = π ± ∈

(iii) 2n , n z
6

π
θ = π ± ∈ (iv) 

3
2n , n z

4

π
θ = π ± ∈

3. (i) 
3

n , n z
4

π
θ = π + ∈ (ii) n , n z

3

π
θ = π + ∈

(iii) n , n z
4

π
θ = π − ∈

4. (i) ( )
nn

1 , n z
2 12

π π
θ = + − ∈ (ii) n , n z

6

π
θ = π ± ∈

(iii) 
n

, n z
3 18

π π
θ = + ∈ (iv) 

2n 5
, n z

3 18

π π
θ = ± ∈

(v) n , n z
3

π
θ = π ± ∈ (vi) 

n
, n z

2 12

π π
θ = ± ∈

(vii) n , n z
3

π
θ = π ± ∈ (viii) 

n
, n z

2 12

π π
θ = ± ∈

5. (i) 
5

2n , n z
6

π
θ = π ± ∈ (ii) ( )

n
n 1 , n z

6

π
θ = π + − ∈

(iii) 2n , n z
3

π
θ = π ± ∈

vkb;s vH;kl djsa

5. (a) ( )
n

n 1 ,n z
4

π
θ = π + − ∈ (b) ( )

n
n 1 ,n z

3

π
θ = π + − ∈

(c) ( )
n 5

n 1 , n z
4

π
θ = π + − ∈ (d) ( )

n
n 1 ,n z

4

π
θ = π + − ∈

6. (a) 2n ,n z
3

π
θ = π ± ∈ (b) 2n ,n z

6

π
θ = π ± ∈

(c) 
5

2n ,n z
6

π
θ = π ± ∈ (d) 

2
2n ,n z

3

π
θ = π ± ∈

7. (a) n ,n z
4

π
θ = π + ∈ (b) 

3
n , n z

4

π
θ = π + ∈

(c) 
2

n ,n z
3

π
θ = π + ∈
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8. (a) n ,n z
4

π
θ = π ± ∈ (b) n ,n z

3

π
θ = π ± ∈

(c) n ,n z
4

π
θ = π ± ∈

9. (a) 
2n

,n z
p q

π
θ = ∈

m
(b) ( )

n
or 2n 1 ,n z

4 10

π π
θ = + ∈

(c) ( )2n 1 ,n z
12

π
θ = + ∈

10. (a) 
( )2k 1

m n

+ π
θ =

−

or
2k

, k I
m n

π
∈

+

(b) 
( )

( )

2k 1
,k z

2 m n

+ π
θ = ∈

−

(c) ( )2n 1
4

π
θ = + or

2
2n ,n z

3

π
π ± ∈

(d) 
2n

or n , n I
5 2

π π
θ = θ = π ± ∈  or ( )2n 1 ,n zθ = − π ∈
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