
  

TRIGONOMETRY 

1.    iñOÐg£Àj±ÀµÀ  n¶¨êhµÀåvÀiñOÐg£Àj±ÀµÀ  n¶¨êhµÀåvÀiñOÐg£Àj±ÀµÀ  n¶¨êhµÀåvÀiñOÐg£Àj±ÀµÀ  n¶¨êhµÀåvÀ    

 1.  i) sin θ cosec θ = 1 

 ii) cos θ sec θ = 1 iii) tan θ cot θ = 1 

 iv) sin2 θ + cos2 θ = 1  

 v) 1 + tan2 θ = sec2 θ    → (sec θ + tan θ) (sec θ – tan θ) = 1. 

 → sec θ + tan θ = 
θtan θ sec

1

−
 = 1 

 vi) 1 + cot2 θ = cosec2 θ→ (cosec θ + cot θ) (cosec θ – cot θ) = 1 

 → cosec θ + cot θ = 
θcot θ cosec

1

−
 

 vii) sec2 θ + cosec2 θ = sec2 θ . cosec2 θ 

 viii) tan2 θ – sin2 θ = tan2 θ . sin2 θ; 

        cot2 θ – cos2 θ = cot2 θ . cos2 θ 

 ix) sin2 θ + cos4 θ = 1 – sin2 θ cos2 θ 

                              = sin4 θ + cos2 θ 

 x) sin4 θ + cos4 θ = 1 – 2sin2 θ cos2 θ 

 xi) sin6 θ + cos6 θ = 1 – 3sin2 θ cos2 θ 

 xii) sin2 x + cosec2 x ≥ 2 

 xiii) cos2 x + sec2 x ≥ 2 

 xiv) tan2 x + cot2 x ≥ 2. 
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2. Values of trigonometric ratios of certain angles    

                

   o0        π/6     π/4    π/3       π/2  

  

undefined2232/1sec

132/22undefinedcosec   

031/13undefinedcot

undefined3131/0tan

01/221//231cos

1/2321/1/20sin

 

  

3. Signs of Trigonometric ratios  

 

 

 

 

 

 

θcot θtan θcot θtan θcot 

θ secθ cosecθ sec θ cosecθ sec

θ cosecθ secθ cosecθ secθ cosec   

θtan θcot θtan θcot θtan 

θ cosθsin θ cosθsin θ cos

θsin θ cosθsin θ cosθsin 

θ360θ270θ180θ90Fn

∓∓

∓

∓

∓∓

∓

∓

∓∓∓∓

±±
−±

−±
±±

−±
−±

 

 

 

 

 

 angle 

 ↓ 

90
o
 < θ < 180

o
 

sin θ and cosec θ 

II 

IV 

270
o
 < θ < 360

o
 

cos θ and sec θ 

I 

0
o
 < θ < 90

o
 

all the ratios 

III 

180
o
 < θ < 270

o
 

tan θ and cot θ 
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Ci ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ 

 

F Oºñ0l¼ ¢¸dº£vÀ¶¢¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ  

1. tan(θ – 14π) 

«¸lûµ¶m: –tan(14π – θ) 

= tan[7 ⋅ 2π – θ] = –[–tan θ] = tan θ 

 

2. cosec (5π + θ) 

 

«¸lûµ¶m:   cosec (5π + θ) = –cosec θ 

n( cos ec(n ) ( 1) cos ec )π + θ = − θ∵  

3.   
7

cos
2

π − 
 

£vÀ¶¢¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

«¸lûµ¶m: 

 
7 7

cos cos 0
2 2

π π − = = 
 

 

( cos(2n 1) 0)
2

π+ =∵  

 

4. Find the value of cot(315°) 

 

«¸lûµ¶m: 

 cot(315°)  = – cot 315° 

 = –[cot 360° – 45°] 

 = – [– cot 45°] 
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 = cot 45° = 1 

 

 

5.   

cos
2
45° + cos

2
135° + cos

2
 225° + cos

2 
315° £vÀ¶¢¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

«¸lûµ¶m: 

 
1

cos 45 ,cos135 cos(180 45 )
2

° = ° = ° − °  

2 2 2 2

1
cos 45

2
cos 225 cos(180 45 )

1
cos 45

2
cos135 cos(360 45 )

1
cos 45

2
Given expression

1 1 1 1

2 2 2 2

1 1 1 1
2

2 2 2 2

= ° = −

° = ° + °

= ° = −

° = ° − °

= ° =

       + − + − +       
       

= + + + =

 

 

6. cos 225° – sin 225° + tan 495° – cot 495° n Sµgº0Vµ0fº 

 

«¸lûµ¶m: 

cos 225° = cos(180° + 45°) 

   
1

cos 45
2

= ° = −  
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sin 225 sin(180 45 )

1
sin 45

2
tan 495 tan[5(90 ) 45]

cot 45 1

cot 495 cot[5(90 ) 45 ]

tan 45 1

1 1
G.E. 1 1

2 2

1 1
1 1 0

2 2

° = ° + °
−= − ° =

° = ° +
= − ° = −

° = ° + °
= − ° = −

−  = − − − + 
 

−= + − + =

 

 

6.   0 0 0 0sin 330 . cos120 cos 210 . sin 300+ £vÀ¶¢ Oµ¶mÀOÐÖ0fº 
«¸lûµ¶m: 

 ( )0 0 0 0 1
sin 330 sin 360 30 sin 30

2
= − = − = −  

 ( )0 0 0 0 01 3 3
cos120 cos 210 ; sin 300 sin 360 60

2 2 2
= − = − = − = −  

 0 0 0 0 1 1 3 3
sin 330 cos120 cos 210 . sin 300 1

2 2 2 2

   
+ = − × − + − − =      
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¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ 

 

8. cosec θ + cot θ = 
1

3
,  KhÉ   cosθ   Oµ¶mÀSÍ¶mÀ¶¢ÀÀ   ¶¢À±¼±ÀµÀÀ θ  J q¸lµ0 vÑ 

¶¢Á0dÀ0lÍ hÇvÀ¶pÁ¶¢ÀÀ. 

 

«¸lûµ¶m: 

 cosec
2
 θ – cot

2
 θ = 1 

(cosec θ + cot θ) (cosec θ – cot θ) = 1 

cosec θ – cot θ = 3 …(1) 

and cosec θ + cot θ = 
1

3
 …(2) 

From (1) + (2)  

cosec θ – cot θ = 3 

cosec θ + cot θ = 
1

3
 

2cosec θ = 
1 10

3
3 3

+ =  

10
cos ec

6
6

sin
16

θ =

θ =
 

From (1) – (2) 

cosec θ – cot θ = 3 

cosec θ + cot θ = 
1

3
 

1 8
2cot 3

3 3
8 8

cot
2 3 6

− θ = − =

−θ = − =
×
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8 6 4
cos cot sin

6 10 5

− −∴ θ = θ⋅ θ = × =  

  sin θ   +ve and cos θ is –ve 

O¸¶¢Á¶mOÐg0 θ ±Ç0fµ¶¢ q¸lµ0vÑG0dÀ0l¼.  

 

9.   sec θ + tan θ = 5  KhÉ θ   J q¸lµ0 vÑ G0dÀ0lÐ  hÇw»p  sin θ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ  
. 

«¸lûµ¶m: 

 sec θ + tan θ = 5  …(1) 

sec
2
 θ – tan

2
 θ = 1 

(sec θ + tan θ)(sec θ – tan θ) = 1 

1
sec tan

sec tan
1

sec tan ...(2)
5

Adding (1), (2)

sec tan 5

1
sec tan

5
1

2sec 5
5

25 1
2sec

5
26 1

sec
5 2

13
sec

5

θ − θ =
θ + θ

θ − θ =

θ + θ =

θ − θ =

θ = +

+θ =

θ = ×

θ =  

12 12
tan , sin

5 13
θ = θ =  

∴ sin θ , sec θ , tan θ    vÀlûµm¸hµîOµ0 

   O¸¶¢Á¶m θ  È¢ÀÀlµdº q¸lµ0 vÑ ¶¢Á0dÀ0l¼. 
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10.   A ±Ç0fÐ q¸lµ0 vÑ vÉn OÐg0, B ¶¢ÀÃfÐ q¸lµ0 vÑ vÉn OÐg0, 1
cos cos :

2
A B= = −  

C±ÀÀhÉ  4sin 4 tan

tan sin

B A

B A

−
+

£vÀ¶¢¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

«¸lûµ¶m: 

 
1

cos cos ;
2

A B= = −  A ±Ç0fÐ q¸lµ0 vÑ vÉn OÐg0 

  ∴ A ¶¢ÀÃfÐ q¸lµ0 vÑn OÐg0 

 
3

sin
2

A = −  

 
1

cos
2

B = −  B ¶¢ÀÃfÐ q¸lµ0 vÑ vÉn OÐg0 

  ∴  B ±Ç0fÐ q¸lµ0 vÑn OÐg0 

 
3

sin
2

B =   tan 3A =     tan 3B = −  

 

3
4 3 34sin 3 tan 3 22

tan sin 33 3 3
3

2 2

B A

B A

× − ×− = = − =
+ −− −

 

 

11. 4

3sin(3 A)cos A tan A
2 2

cos A
13cosec A sec(3 A)cot A

2 2

  
  

   
   
   

  

π ππ− − −
= −

π π+ π+ −

£vÀ¶¢¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

«¸lûµ¶m: 

.   sin(3π – A) = sin A 
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2

2

cos A cos A sin A
2 2

3
tan A cot A

2

13
cosec A sec A

2

sec(3 A) sec A

cot A cot A tan A
2 2

sin A sin A cot A
L.H.S.

sec A sec A tan A
cos A

sin A
sin A

1 sin A
cos Acos A

sin A cos

π π   − = − =   
   

π − = 
 

π + = − 
 

π + = −

π π   − = − − = −   
   

⋅ ⋅=
− ⋅ − ⋅−

×
=

− ×

=
3

4cos A
A cos A

sin A
× = −

−
 

 

12.  3 5 7 9
cot cot cot cot cot 1

20 20 20 20 20

π π π π π          =         
         

 Cn VµÃ¶pÁ¶¢ÀÀ 

 

Sol. 
1

cot cot 9
20 tan 9

π  = ° =  ° 
 

3 1
cot cot 27

20 tan 27

5
cot cot 45 1

20

7
cot cot 63 cot(90 27 ) tan 27

20

9
cot cot81 cot(90 9 ) tan 9

20

π  = ° =  ° 

π  = ° = 
 

π  = ° = ° − ° = ° 
 

π  = ° = ° − ° = ° 
 

 

3 5 7 9
cot cot cot cot cot

20 20 20 20 20
1 1

1 tan 27 tan 9 1
tan 9 tan 27

π π π π π∴

= ⋅ ⋅ ° ⋅ ° =
° °
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13.  

11 35 7
sin tan sec

3 6 3
5 7 17

cos cos ec cos
4 4 6

π π π     − −     
     

π π π     
     
     

 £vÀ¶¢ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ  . 

Sol. 
11 11

sin sin sin 660
3 3

π π − = − = − ° 
 

 

sin(2 360 60 )

3
sin 60

2

= − ⋅ ° − °

= ° =
 

35 1
tan tan1050 tan(3 360 30 ) tan 30

6 3

7
sec sec( 420 ) sec 420 sec(360 60 ) sec60 2

3

5 1
cos cos(225 ) cos(180 45 ) cos 45

4 2

7
csc csc315 csc(360 45 ) csc 45 2

4

cos

π  = ° = ⋅ ° − ° = − ° = − 
 

π − = − ° = ° = ° + ° = ° = 
 

π  = ° = ° + ° = ° = − 
 

π  = ° = ° − ° = − ° = − 
 

17
cos510 cos(360 150 )

6

3
cos100 cos(180 30 ) cos30

2

π  = ° = ° + ° 
 

= ° = ° − ° = − ° = −

 

3 1
(2)

2 3
L.H.S.

1 3
( 2)

22

1 2
R.H.S.

3 3
2

  − 
  

  =
 −  − −  

   

−= = =
−

 

 

14.   tan 20° = p C±ÀÀhÉ
2

2

tan 610 tan 700 1 p

tan 560 tan 470 1 p

° + ° −=
° − ° +

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. 
tan 610 tan 700

tan 560 tan 470

° + °
° − °

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

tan(360 250 ) tan(360 340 )

tan(360 200 ) tan(360 110 )

tan 250 tan 340

tan 200 tan110

tan(270 20 ) tan(360 20 )

tan(180 20 ) tan(90 20 )

° + ° + ° + °=
° + ° − ° + °

° − °=
° − °
° − ° − ° − °=
° + ° + ° + °

 

2

2

2 2

cot 20 tan 20

tan 20 cot 20

1
tan 20

tan 20
1

tan 20
tan 20

1 1 p
p

1 pp p
1 p 1 p 1p
p p

° − °=
° + °

− °
°=
° +

°

−−
−= = =

+ ++

 

∴
2

2

tan 610 tan 700 1 p

tan 560 tan 470 1 p

° + ° −=
° − ° +

 

 

15.  α, β  vÀ ¶pÁ¹±µOµOÐg¸vÀ C±ÀÀb sin α = a, C±ÀÀhÉ(sin α cos β – cos α sin β).£vÀ¶¢ 
Oµ¶mÀOÐÖ0fº 

Sol. α, β  vÀ ¶pÁ¹±µOµOÐg¸vÀ O¸¶¢Á¶mα + β = 90° 

β = 90° – α  

a
bsin a sin

b
α = ⇒ α =  

cos
2
 α = 1 – sin

2
 α = 

2
a

1
b

 −  
 

2 2

2

b a

b

−=  

2 2b a
cos

b

−α =  

O¸o β = 90° – α 
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sin sin(90 ) cos

cos sin

and 90

sin sin(90 ) cos

a
cos sin

b

a
cos

b

β = − α = α

∴ α = β

α = ° −β

α = ° −β = β

∴ β = α =

∴ β =

 

2 2 2 2

2 2 2 2 2 2 2 2

2 2 2 2

sin cos cos sin

a a b a b a

b b b b

a (b a ) a b a 2a b

b b b b

α β − α β

− −= × − ×

− − + −= − = =

 

 

16.  cos sin 2 cosθ θ θ+ =  KhÉ   cos sinθ θ−  = 2 sinθ  Cn VµÃ¶pÁ¶¢ÀÀ 
Solution: 

 cos sin 2 cosθ θ θ+ =  -------- (1)   

Let cos sin xθ θ− =  -------(2) 

( ) ( )2 2
1 2+ ⇒ ( ) ( ) ( )22 2 2cos sin cos sin 2 cos xθ θ θ θ θ+ + − = +  

2 22 2 cos 2 sinx xθ θ⇒ − = ⇒ =    cos sin 2 sinθ θ θ∴ − =  

 

17. 2 2 2 24 6 9
sin sin sin sin 2

10 10 10 10

π π π π+ + + =  Cn VµÃ¶pÁ¶¢ÀÀ 

Solution: 

 2 2 2 24 6 9
sin sin sin sin

10 10 10 10

π π π π+ + +  

 2 2 2 2sin sin sin sin
10 2 10 2 10 10

π π π π π ππ     + − + + + −     
     

 

 2 2 2 2 2 2sin cos cos sin 2 sin cos 2
10 10 10 10 10 10

π π π π π π + + + = + = 
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   2 2sin cos 1
10 10

π π= + =  

18.  0tan 20 λ=  C±ÀÀhÉ 
0 0 2

0 0

tan 160 tan110 1

1 tan 160 tan 110 2

λ
λ

− −=
+

 Cn VµÃ¶pÁ¶¢ÀÀ 

19.     
2

sec tan
3

θ θ+ =  KhÉ   sinθ   Oµ¶mÀSÍ¶mÀ¶¢ÀÀ   ¶¢À±¼±ÀµÀÀ θ  J q¸lµ0 vÑ ¶¢Á0dÀ0lÍ 

hÇvÀ¶pÁ¶¢ÀÀ.  

«¸lûµ¶m:-
 

2
sec tan

3
θ + = 3

sec tan
2

θ θ+ =  

 
2 3

2sec sec 13/12
3 2

θ θ= + ⇒ =
  

tan 15
sin

sec 13

θθ
θ

−= =  

θ∴  m¸vØ¶¢ q¸lµ0 vÑ ¶¢Á0dÀ0l¼ 

 

20.   A, B, C, D dÀvÀ LOµ VµO½ñ±ÀµÀ VµhµÀ±µÀìY0 vÑn OÐg¸vÀ C±ÀÀhÉ   

i) sin A – sin C = sin D – sin B 

ii) cos A + cos B + cos C + cos D = 0 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. A, B, C, D are the angles of a cyclic quadrilateral. 

A + C = 180°; B + D = 180° 

A = 180° – C, B = 180° – D  

i) sin A – sin C = sin D – sin B 

sin A + sin B = sin C + sin D 

we have  

A = 180° – C ⇒ Sin A = sin C   …(1) 

B = 180° – D ⇒ sin B = sin D   …(2) 

Adding (1) and (2) 

Sin A + sin B = sin C + sin D 

ii) cos A = cos (180° – C) = – cos C 

⇒ cos A + cos C = 0  …(1) 

cos B = cos (180° – D) = – cos D 
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⇒ cos B + cos D = 0  …(2) 

Adding (1) and (2) 

cos A + cos B + cos C + cos D = 0. 

 

21.   a cos θ – b sin θ = c, C±ÀÀhÉ 2 2 2a sin b cos a b cθ + θ = ± + −  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. a cos θ – b sin θ = c …(1) 

Let a sin θ + b cos θ = k …(2) 

Squaring and adding 

 

22.   3 sin A + 5 cos A = 5, C±ÀÀhÉ 5 sin A – 3 cos A = ±3 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. 3 sin A + 5 cos A = 5 

Let 5 sin A – 3 cos A = k 

Squaring and adding 

(3 sin A + 5 cos A)
2
 + (5 sin A – 3 cos A)

2
 = 25 + k

2
  

2 2 2

2 2

2 2 2

2 2 2

2

2

2

9sin A 25cos A 30sin A cos A 25sin A

9cos A 30sin A cos A 25 k

34sin A 34cos A 25 k

34(sin A cos A) 25 k

34(1) 25 k

34 25 k

k 34 26 9

k 3

+ + +

+ − = +

+ = +

+ = +

= +

= +

= − =

= ±

 

 

23.   tan sec 1 1 sin

tan sec 1 cos

θ + θ − + θ=
θ − θ + θ

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. We have 
tan sec 1

tan sec 1

θ + θ −
θ − θ +

 

2 2(tan sec ) (sec tan )

tan sec 1

(tan sec ) (sec tan )(sec tan )

tan sec 1

θ + θ − θ − θ=
θ − θ +

θ + θ − θ + θ θ − θ=
θ − θ +
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[tan sec ][1 sec tan ]

tan sec 1

tan sec

sin 1 1 sin

cos cos cos

tan sec 1 1 sin

tan sec 1 cos

θ + θ − θ + θ=
θ − θ +

= θ + θ

θ + θ= + =
θ θ θ
θ + θ − + θ∴ =
θ − θ + θ

 

 

 

24. 4 2 6 63(sin cos ) 6(sin cos ) 4(sin cos ) 13θ − θ + θ + θ + θ + θ =  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol.  2(sin cos )θ − θ = sin
2
 θ + cos

2
 θ – 2 sin θ cos θ 

   = 1 – 2 sin θ cos θ 

(sin θ – cos θ)
4 

= [(sin θ – cos θ)
2
]

2
  

 
2

2 2

[1 2sin cos ]

1 4sin cos 4sin cos

= − θ θ

= + θ θ − θ θ
 

4 2 2

2 2 2

2

(sin cos ) 1 4sin cos 4sin cos

(sin cos ) sin cos 2sin cos

1 2sin cos

(sin cos ) 1 2sin cos

∴ θ − θ = + θ θ − θ θ

θ + θ = θ + θ + θ θ

= + θ θ

∴ θ + θ = + θ θ

 

6 6 2 3 2 3sin cos (sin ) (cos )θ + θ = θ + θ  

2 2 3 2 2 2 2(sin cos ) 3sin cos (sin cos )= θ + θ − θ θ θ + θ  

2 2 2 2

6 6 2 2

4 2 6 6

2 2 2 2

2 2

1 3sin cos ( sin cos 1)

sin cos 1 3sin cos

3(sin cos ) 6(sin cos ) 4(sin cos )

3[1 4sin cos 4sin cos ] 6[1 2sin cos ] 4[1 3sin cos ]

3 12sin cos 12sin cos 6 12sin cos 4

= − θ θ θ + θ =

∴ θ + θ = − θ θ

∴ θ − θ + θ + θ + θ + θ

= + θ θ − θ θ + + θ θ + − θ θ

= + θ θ − θ θ + + θ θ + −

∵

2 212sin cos

3 6 4 13

θ θ

= + + =
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25.     4 2 4
2

1
cos 2cos 1 1 sin

sec

 α + α − = − α α 
 Cn n±µÃ»p0Vµ0fº 

   

Sol. L.H.S.= 4 2
2

1
cos 2cos 1

sec

 α + α − α 
 

4 2 2

2 2

2 2 2

2 2 2

2 2

4

cos 2cos sin

( 1 cos sin )

cos [cos 2sin ]

(1 sin )[(1 sin ) 2sin ]

(1 sin )(1 sin )

1 sin R.H.S.

= α + α α

− α = α

= α α + α

= − α − α + α

= − α + α

= − α =

∵

 

 

26.     
2

2

(1 sin cos ) 1 cos

1 cos(1 sin cos )

+ θ − θ − θ=
+ θ+ θ + θ

 Cn n±µÃ»p0Vµ0fº 

 

Sol.   

21 sin cos (1 cos ) sin 2sin 2sin cos 2sin sin cos
2 2 2 2 2 2

θ θ θ θ θ θ + θ − θ = − θ + θ = + = +  
 

 

21 sin cos (1 cos ) sin 2cos 2sin cos
2 2 2

2cos cos sin
2 2 2

θ θ θ+ θ + θ = + θ + θ = +

θ θ θ = +  

 

2

2sin sin cos
2 2 2

L.H.S.:
2cos cos sin

2 2 2

 θ θ θ +    
θ θ θ  +    

 

2 2

2 2

sin 2sin 1 cos2 2 R.H.S.
1 coscos 2cos

2 2

θ θ
− θ= = = =θ θ + θ

 

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

 

 

27.   2sin
x

1 cos sin

θ =
+ θ + θ

C±ÀÀhÉ1 cos sin

1 sin

− θ + θ
+ θ

£vÀ¶¢ Oµ¶mÀOÐÖ0fº. 

Sol. 
2sin

x
1 cos sin

θ =
+ θ + θ

 

2

2 sin cos
2 2 x

2cos 2sin cos
2 2 2

4sin cos
2 2 x

2cos cos sin
2 2 2

2sin
2 x ...(1)

cos sin
2 2

θ θ⋅
⇒ =θ θ θ+

θ θ

⇒ =
θ θ θ +  

θ

⇒ =θ θ+

 

2

2 2

2sin 2sin cos1 cos sin 2 2 2
1 sin sin cos 2sin cos

2 2 2 2

2sin sin cos 2sin
2 2 2 2 x ( from(1))

sin cossin cos
2 22 2

θ θ θ+− θ + θ = θ θ θ θ+ θ + +

θ θ θ  θ+  = = =θ θθ θ  ++  

∵

 

 FOºñ0l¼ ¢¸n¶mÀ0fº θ hÍvS¼0Vµ0fº   

 

 

28. x = a cos
3θ ; y = b sin

3
 θ 

Sol. x = a cos
3θ ; y = b sin

3
 θ 

1/ 3
3

1/ 3
3

x x
cos cos

a a

y y
sin sin

b b

 = θ⇒ θ =  
 

 = θ⇒ θ =  
 

 

We have cos
2
 θ + sin

2
 θ = 1 
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2 / 3 2 / 3
x y

1
a b

   
⇒ + =   
   

 

 

 

29. x = a cos
4
 θ = b sin

4
 θ. 

Sol. 4 4 x
x a cos cos

a
= θ⇒ θ =  

2

4 4

2

2 2

1/ 2 1/ 2

x
cos

a

y
y bsin sin

b

y
sin

b

cos sin 1

x y x y
1 1

a b a b

⇒ θ =

= θ⇒ θ =

⇒ θ =

θ + θ =

   + = ⇒ + =   
   

 

 

30. x = a(sec θ + tan θ) ; y = b (sec θ – tan θ) 

Sol. x = a(sec θ + tan θ) ; y = b (sec θ – tan θ) 

xy = ab(sec
2
 θ – tan

2
 θ) = ab (1) = ab 

xy = ab. 

 

31.   
( ) ( )

( ) ( )

cos cot cos
2

cos
tan tan 3 sin 2

2

A A A
A

A A A

ππ

ππ π

 − + − 
  =

 + + − 
 

 Cn VµÃ¶pÁ¶¢ÀÀ  
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( ) ( )

( ) ( )

( )
( )

2

cos cot cos
2

. .
tan tan 3 sin 2

2

cos . tan cos

tan .( cot ) 2

cos sin

2sin cos cos
1

2

A A A
l h s

A A A

A A A

A A sin A

A A
X

A A A

π π − + − 
 =
π π + + π − 

 

− −
=

− −

=

=

 

 

 

 

 

32.  OÐg0 θ LOµd¶¢ q¸lµ0 vÑ vÉlµÀ  cos θ = t (0 < t < 1) C±ÀÀhÉ (a) sin θ (b) tan 

θ £vÀ¶¢vÀ Oµ¶mÀOÐÖ0fº 

 

Sol. cos θ = t   lûµm¸hµîOµ0 O¸¶¢Á¶m m¸vØ¶¢  q¸lµ0 vÑ G0dÀ0l¼. 
2 2 2 2

2

2

2

x AC BC 1 t

x 1 t

AB
a) sin 1 t

AC

AB 1 t
b) tan

BC t

= − = −

= −

θ = = − −

−θ = = −

 

 

33.OÐg0 θ ¶¢ÀÃfµ¶¢ q¸lµ0 vÑ vÉlµÀ.   1
sin

3
θ = −   C±ÀÀhÉ 

 (i) cosθ  (ii) cotθ £vÀ¶¢vÀ Oµ¶mÀOÐÖ0fº 

«¸lûµ¶m: 

 
1

sin
3

θ = −  OÐg0 θ ¶¢ÀÃfµ¶¢ q¸lµ0 vÑ vÉlµÀ 

 O¸¶¢Á¶mOÐg0θm¸vØ¶¢q¸lµ0vÑG0dÀ0l¼ 2 1 2 2
cos 1 sin 1

9 3
θ θ= − = − =  
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cos

cot 2 2
sin

θθ
θ

= =  

34.   8 tan A = 15 , 25 sin B = –7  ¶¶¢À±¼±ÀµÀÀ A , B m¸vØ¶¢ q¸lµ0 vÑvÉn OÐg¸vÀ 

C±ÀÀhÉ sin A cos B + cos A sin B = 
304

425
−  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. 8 tan A = –15 

15
tan A

8
= −  

A , II  q¸lµ0 vÑn OÐg0 15 8
sin A ,cos A

17 17

−= =  

25sin B 7

7
sin B

25

= −

= −
 

B  , III q¸lµ0 vÑn OÐg0 7 24
sin B ,cos B

25 25

−= − =  

L.H.S. : sin A cos B + cos A sin B 

15 24 8 7 3 24 8 7

17 25 17 25 17 5 17 25

360 56 304

425 425 425

− − − − × − × −= × + × = +
× ×

− −= + =
 

  

35. (1 cot csc )(1 tan sec ) 2+ θ − θ + θ + θ =  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. L.H.S. : (1 cot csc )(1 tan sec )+ θ − θ + θ + θ  

cos 1 sin 1
1 1

sin sin cos cos

sin cos 1 cos sin 1

sin cos

θ θ   = + − + +   θ θ θ θ   

θ + θ − θ + θ +   =    θ θ   

 

2 2 2 2(sin cos ) 1 sin cos 2sin cos 1

sin cos sin cos

θ + θ − θ + θ + θ θ −= =
θ θ θ θ

 

1 2sin cos 1 sin cos
2 2 R.H.S.

sin cos sin cos

+ θ θ − θ θ= = = =
θ θ θ θ
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D¶¢±µå¶m0 ¶¢À±¼±ÀµÀÀ C0hµï £vÀ¶¢vÀ D¶¢±µå¶m0 ¶¢À±¼±ÀµÀÀ C0hµï £vÀ¶¢vÀ D¶¢±µå¶m0 ¶¢À±¼±ÀµÀÀ C0hµï £vÀ¶¢vÀ D¶¢±µå¶m0 ¶¢À±¼±ÀµÀÀ C0hµï £vÀ¶¢vÀ     

 

  Ci ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ    

 

  1-4 ¶pñÊ¢À±ÀµÃvOº  D¶p±µå¶m0 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

 

1. cos (3x + 5) + 7 

Sol. f(x) = cos(3x + 5) + 7 

D¶p±µå¶m0 period of cos x 2

[coefficient of x] 3

π= =  

 

2. tan 5x 

Sol. f(x) = tan 5x 

Period
5

π=  
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3. |sin x| 

Sol. f(x) = |sin x| 

Period = π 

( )| sin( x) | ( sin x) (sin x)π + = − =  ∵  

 

4. tan (x + 4x + 9x + … + n
2
x) (n any positive integer). 

Sol. f(x) = tan (x + 4x + 9x + … + n
2
x) 

2

2 2 2 2

tan(1 4 9 ... n )x

tan(1 2 3 ... n )x

n(n 1)(2n 1)
tan x

6

6
Period

n(n 1)(2n 1) n(n 1)(2n 1)
6

= + + + +

= + + + +
+ + =   

π π= =+ + + +

 

 

 

5.   D¶p±µå¶m02/3 S¸ Sµv sine ¶pñÊ¢À±ÀµÃné Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 2/3. 

Sol. 
2

f (x) sin x sin(3 x)
2 / 3

π = = π 
 

 

 

6.   [0, π]  C0hµ±µ0vÑ cos 2x ±ÀÇÀÀOµÖ S¸ñ´pû S¿±ÀµÀÀ¶¢ÀÀ 

 

Sol.  

x 0 30° 45° 60° 90° 135° 180° 

cos 

2x 
1 

1

2
 0 – 

1

2
 –1 0 1 
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7. ( )0, π  C0hµ±µ0 vÎ sin 2y x=  ±ÀÇÀÀOµÖ±ÉP¹Whµñ0 S¿±ÀµÀ0fº.    

Sol.  

x 0 30° 60° 90° 135° 180° 

sin 

2x 
0 

3

2
 

3

2
 0 –1 0 

 

 

 

 

8.   [–π, +π]C0hµ±µ0vÑ sin x ±ÀÇÀÀOµÖ ±ÉP¹Whµñ0 S¿±ÀµÀ0fº.    

 

 

Sol.  

x 

–

180° 

(–π) 

–90° 

(–

π/2) 

0  

(0) 

90° 

(π/2) 

180° 

(π) 

sin x 0 –1 0 1 0 

y 

x 

1/2 

1 

1 

1/2 

30° 60° 90° 135° 180° 

y′ 

y 

x 

y=1 

π/4 π/2 3π/4 π 0 

y′ 
y=–1 
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9.   [0, π] C0hµ±µ0vÑ  y = sin x, y = cos x , x-axis ±ÀÇÀÀOµÖ ±ÉP¹Whµñ0 S¿±ÀµÀ0fº. 

 

Sol. y = sin x 

x 0 
4

π
 

2

π
 

3

4

π
 (π) 

y 0 
1

2
 1 

1

2
 0 

y = cos x 

x 0 
4

π
 

2

π
 

3

4

π
 (π) 

y 1 
1

2
 0 

1

2
−  –1 

 

 

 

10.   ,
2 2

π π − 
 

 C0hµ±µ0vÑ tany x= ±ÀÇÀÀOµÖ S¸ñ´pû S¿±ÀµÀÀ¶¢ÀÀ 

 

y 

x 
–π/2 π/2 –π 

1 

y′ 

x′ 

–1 

π 0 

y 

x 

y=sinx 

π/2 

x=π 

π 0 

y=cosx 

π/4 3π/4 
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11.  ( )0, π  C0hµ±µ0 vÎ 
2cosy x=  ±ÀÇÀÀOµÖ±ÉP¹Whµñ0 S¿±ÀµÀ0fº. 

 

(0, 1)

0

 

 

12.   ( ) 2sin 3cos
4 3

x x
f x

π π= + ±ÀÇÀÀOµÖ D¶p±µå¶m0 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ    

   ±ÀÇÀÀOµÖ D¶p±µå¶m0  sin
4

xπ
 is 

2
8

/ 4

π
π

=  

   cos
3

xπ ±ÀÇÀÀOµÖ D¶p±µå¶m0  is 
2

6
/ 3

π
π

=  

   L.C.M of 8, 6 

 ∴  ( ) 2sin 3cos
4 3

x x
f x

π π= +  D¶p±µå¶m0  24 

 

13.   a cos 3 2 sin 6 b
4

π ≤ θ + θ + + ≤ 
 

, C±ÀÀhÉ   a ±ÀÇÀÀOµÖ  Sµ±¼¶¨á £vÀ¶¢ and smallest 

value of b ±ÀÇÀÀOµÖ Oµn¶¨á£vÀ¶¢ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

Sol. f = cos 3 2 sin 6
4

π θ + θ + + 
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[ ]

cos 3 2 sin cos cos sin 6
4 4

sin cos
cos 3 2 6

2 2

3 2
cos sin cos 6

2

cos 3sin 3cos 6

3sin 4cos 6

π π = θ + θ + θ +  

θ θ = θ + + + 
 

= θ + θ + θ +

= θ + θ + θ +
= θ + θ +

 

Oµn¶¨á£vÀ¶¢= 2 2C a b− +  

 2 26 3 4 6 25 6 5 1= − + = − = − =  

Sµ±¼¶¨á £vÀ¶¢ 2 2C a b+ +  = 6 5 11+ =  

∴ a = 1, b = 11. 

 

14.  Oºñ0l¼ ¶pññÊ¢À±ÀµÃvOº  D¶p±µå¶m0 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

1. cos
4
x. 

Sol. Let f(x) = cos
4
x = (cos

2
 x)

2
  

[ ]

[ ]

2

2

1 cos 2x

2

1 2cos 2x cos 2x

4

1 1 cos 4x
1 2cos 2x

4 2

1
1 4cos 2x 1 cos 4x

8
1

3 4cos 2x cos 4x
8

+ =   

+ +=

+ = + +  

= + + +

= + +

 

  cos 2x ±ÀÇÀÀOµÖ D¶p±µå¶m0 
2

2

π = π  

cos 4x  ±ÀÇÀÀOµÖ D¶p±µå¶m0  
2

4 2

π π= =  

L.C.M. of ,
2

π π = π 
 

 

∴ Period of f(x) = π. 
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15. 5sin x 3cos x

4sin 2x 5cos x

+
+

 

Sol. Let f(x) = 
5sin x 3cos x

4sin 2x 5cos x

+
+

 

  sin x ±ÀÇÀÀOµÖ D¶p±µå¶m0  = 2π 

  cos x ±ÀÇÀÀOµÖ D¶p±µå¶m0  = 2π 

  sin 2x±ÀÇÀÀOµÖ D¶p±µå¶m0  = 
2

2

π = π  

  cos 2x ±ÀÇÀÀOµÖ D¶p±µå¶m0  = 
2

2

π = π  

  f(x) ±ÀÇÀÀOµÖ D¶p±µå¶m0  =  

L.C.M. of {2π, 2π, π, π}= 2π 

 

16. Oºñ0l¼ ¶pñÊ¢À±ÀµÃvOµÀ Oµn¶¨á, Sµ±¼¶¨áá £vÀ¶¢v¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 
1.   2 24sin 5cosx x+   

 

  ( )2 2 2 24sin 5cos 4 1 cos 5cosx x x x+ = − +  

   2cos 4x= +  

   2cos x  Sµ±¼¶¨áá £vÀ¶¢   1 

   2cos 4x +  Sµ±¼¶¨áá £vÀ¶¢1 4 5+ =  

  2cos x  Oµn¶¨á£vÀ¶¢=  0 

∴  2cos 4x +    Oµn¶¨á£vÀ¶¢=   0 4 4+ =  

 

2.  3 cos x + 4 sin x. 

Sol.  f(x) = 3 cos x + 4 sin x 
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  Sµ±¼¶¨á £vÀ¶¢ 2 2C a b+ +  

 2 20 4 3 16 9 25 5= + + = + = =  

Oµn¶¨á£vÀ¶¢=  2 2C a b= − +  

 2 24 3 16 9 25 5= − + = − + = − = −  

 

17.   7 cos x – 24 sin x + 5  ±ÀÇÀÀOµÖ ¢¸ï»pån Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

Sol. Oµn¶¨á£vÀ¶¢=  2 2C a b= − +  

 

2 25 ( 24) 7

5 576 49

5 625 5 25 20

= − − +

= − +

= − = − = −

 

Sµ±¼¶¨á £vÀ¶¢ 2 2C a b+ +  5 625 5 25 30= + = + =   
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¶ª0±ÀµÀÀOµå  OÐg¸vÀ¶ª0±ÀµÀÀOµå  OÐg¸vÀ¶ª0±ÀµÀÀOµå  OÐg¸vÀ¶ª0±ÀµÀÀOµå  OÐg¸vÀ    

* If A and B are any two angles then 

 i) Sin(A + B) = sin A cos B + cos A sin B. 

 ii) Sin(A – B) = sin A cos B – cos A sin B 

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

 iv) cos(A – B) = cos A cos B + sin A sin B. 

* If A, B, A + B, A – B are not odd multiples of π/2 then 

 i) tan(A + B) = 
BA tan  tan 1

B tan A tan 

−
+ . 

 ii) tan(A – B) = 
BA tan tan  1

B tan A tan 

+
− . 

* If A, B, A + B and A – B are not integral multiples of π, then 

 i) cot(A + B) = 
Acot  Bcot 

1 Bcot A cot 

+
−  

 ii) cot(A – B) = 
Acot Bcot 

1Bcot A cot 

−
+ . 

* i) sin(A + B) + sin(A – B) = 2 sin A cos B 

 ii) sin(A + B) – sin(A – B) = 2 cos A sin B 

 iii) cos(A + B) + cos(A – B) = 2 cos A cos B 

 iv) cos(A + B) – cos(A – B) = –2 sin A sin B 

 v) cos(A – B) – cos(A + B) = 2sin A sin B. 
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* i) sin(A + B) sin(A – B) = sin2 A – sin2 B  

                                              = cos2 B – cos2 A 

 ii) cos(A + B) cos(A – B) = cos2 – sin2 B  

                                              = cos2 B – sin2 A 

 iii) tan(A + B) tan(A – B) = 
B A tan tan1

B tanA  tan
22

22

−
−  

 iv) cot(A + B) cot(A – B) = 
AcotBcot

1BAcotcot
22

22

−
−  

 v) tan(45o + θ) = 
θsin θ cos

θsin θ cos

−
+  

                        = cot(45o – θ) = 
θtan 1

θtan 1

−
+  

 vi) tan(45o –  θ) = 
θsin θ cos

θsin θ cos

+
−  

                           = cot(45o + θ) = 
θtan 1

θtan 1

+
−  

 and tan(45o + θ) . tan(45o – θ) = 1. 

 

 * i) sin(A + B + C) 

     = ∑(cos A cos B cos C) – sin A sin B sin C 

 ii) cos(A + B + C) 

     = cos A cos B cos C – ∑(sin A sin B sin C) 

 iii) tan(A + B + C) = 
∑

∑
−

−
(tanAtanB)1

π(tanA)(tanA)  
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Ci ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ    

 

Simplify the following 

1. cos 100° ⋅ cos 40° + sin 100° ⋅ sin 40° 

Sol. L.H.S. =  

= cos 100° ⋅ cos 40° + sin 100° ⋅ sin 40° 

= cos (100° – 40°) = cos 60° = 
1

2
 = R.H.S. 

 

2. tan tan
4 4

π π   + θ ⋅ − θ   
   

 

Sol. 
tan tan tan tan

4 4

1 tan tan 1 tan tan
4 4

π π+ θ − θ
⋅π π− θ + θ

 

(1 tan ) (1 tan )
1

(1 tan ) (1 tan )

+ θ − θ= ⋅ =
− θ + θ

 

 

3. tan 75° + cot 75° 

Sol. tan 75 2 3° = +  

cot 75 2 3° = −  

tan 75 cot 75 2 3 2 3 4∴ ° + ° = + + − =  
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4.           

   
( 3 cos 25 sin 25 )

2

° + °
     sine   OÐg0 vÑ ¢¸ñ±ÀµÀÀ¶¢ÀÀ.   

«¸lûµ¶m: ( 3 cos 25 sin 25 )

2

° + °
 

3 1
cos 25 sin 25

2 2

sin 60 cos 25 cos60 sin 25

sin(60 25 ) sin 85

= ° + °

= ° ° + ° °

= ° + ° = °

 

5.     sin(θ + α) = cos (θ + α)  C±ÀÀhÉ    tan θ ¶mÀ     tan α vÎ ¢¸ñ±ÀµÀÀ¶¢ÀÀ.    

Sol. sin(θ + α) = cos (θ + α) 

sin( )
1

cos( )

tan( ) 1

tan tan
1

1 tan tan

tan tan 1 tan tan

tan tan tan 1 tan

tan [1 tan ] 1 tan

1 tan
tan

1 tan

θ + α =
θ + α

θ + α =

θ + α =
− θ α

θ + α = − θ α

θ + θ α = − α

θ + α = − α

− α∴ θ =
+ α

 

 

6. 
cos11 sin11

tan
cos11 sin11

° + °θ =
° − °

   θ ¶¢ÀÃfµ¶¢  q¸lµ0 vÑn OÐg0, cos11 sin11
tan

cos11 sin11

° + °θ =
° − °

    

C±ÀÀhÉ θ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

. 

Sol. 
cos11 sin11

tan
cos11 sin11

° + °θ =
° − °
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sin11
cos11 1

cos11
sin11

cos11 1
cos11

1 tan11

1 tan11

tan 45 tan11
( tan 45 1)

1 tan 45 tan11

tan tan(45 11 )

tan 56

tan(180 56 )

tan 236

236

° ° + ° =
° ° − ° 

+ °=
− °

° + °= ° =
− ° °
θ = ° + °

= °

= ° + °

= °

θ = °

∵
 

 

 

 

 7. 0° < A, B < 90° ,
5

cos A
13

=  , 
4

sin B
5

=   C±ÀÀhÉ  sin (A – B) Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

Sol. 
5

cos A
13

=  and 
4

sin B
5

=  

   
2 2 2

2 2

PQ PR QR

(13) 5 169 25 144

PQ 12

5 12
cos A ,sin A

13 13

= −

= − = − =

=

= =

 

  3 

4 

X 

Y Z 

5 

B 

A 

5 

12 

P 

Q R 

13 
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2 2 2

2 2

YZ XZ XY

5 4 24 16 9

= −

= − = − =
 

YZ 3

4 3
sin B , cos B

5 5

=

= =
 

sin(A B) sin A cos B cos A sin B

12 3 5 4 36 20 36 20 16

13 5 13 5 65 65 65 65

− = −

−= × − × = − = =
 

 

8.   tan 20° + tan 40° + 3 tan 20° tan 40° Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

 

Sol. tan 20° + tan 40° + 3 tan 20° tan 40° 

Consider 20° + 40° = 60° 

Tan(20° + 40°) = tan 60° 

tan 20 tan 40
3

1 tan 20 tan 40

tan 20 tan 40 3(1 tan 20 tan 40 )

tan 20 tan 40 3 3 tan 20 tan 40

tan 20 tan 40 3 tan 20 tan 40 3

° + ° =
− ° °

° + ° = − ° °

° + ° = − ° °

° + ° + ° ° =

 

   

 

9.   
sin(C A)

cos Csin A

−Σ  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ  

Sol. 
sin(C A) sin Ccos A cosCsin A

sin Csin A sin Csin A

− −Σ = Σ   

sin Ccos A cosCsin A

sin Csin A sin Csin A

cot A cot C

= Σ −

= Σ −
 

cot A cot C cot B cot A cot C cot B 0= − + − + − =  

 

10. tan 72° = tan 18° + 2 tan 54° Cn VµÃ¶pÁ¶¢ÀÀ 
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Sol. 72° – 18° = 54° 

Take tan on both sides 

tan(72 18 ) tan 54

tan 72 tan18
tan 54

1 tan 72 tan18

° − ° = °

° − ° = °
+ ° °

 

tan 72 tan18
tan 54

1 tan(90 18) tan18

° − ° = °
+ − °

 

tan 72 tan18
tan 54

1 tan18 tan18

tan 72 tan18
tan 54

1 1

tan 72 tan18
tan 54

2

tan 72 tan18 2 tan 54

tan 72 tan18 2 tan 54

° − ° = °
+ ° °

° − ° = °
+

° − ° = °

° − ° = °

° = ° + °

 

 

 

 

11. sin 750° cos 480° + cos 120° cos 60° = 
1

2

−  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. sin 750° = sin(2⋅360° + 30°) = sin 30° = 
1

2
 

cos 480° = cos(360° + 120°) = cos 120° 

 = 120° = cos(180° – 60°) 

 = –cos 60° = –
1

2
 

cos 120° = –
1

2
 

cos 60° = 
1

2
 

∴ L.H.S. =  

= sin 750° cos 480° + cos 120° cos 60° 
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1 1 1 1

2 2 2 2

1 1 2 1
R.H.S.

4 4 4 2

   = − + −   
   

− −= − − = = =
 

 

12. 
4 4

cos A cos A cos A 0
3 3

π π   + − + + =   
   

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. Consider 
4 4

cos A cos A
3 3

π π   − + +   
   

 

cos(240 A) cos(240 A)

cos 240 cos A sin 240 sin A

cos 240 cos A sin 240 sin A

2cos 240 cos A

2cos(180 60 )cos A

2cos60 cos A

1
2 cos A cos A

2

= ° + + ° −

= ° − °

+ ° + °

= °

= ° + °

= − °

= − × = −

 

 

 

 

 

13. 2 2 22 2 3
cos cos cos

3 3 2

π π   θ + + θ + − θ =   
   

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. 2 22 2
cos cos

3 3

π π   + θ + − θ   
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2 2

2

2

2 2 2 2

2 2 2 2

22
2 2

2 2

2

cos (60 ) cos (60 )

[cos 60 cos sin 60 sin ]

[cos60 cos sin 60 sin ]

2(cos 60 cos sin 60 sin )

[ (a b) (a b) 2(a b )]

1 3
2 cos sin

2 2

1 3
2 cos sin

4 4

2
[cos

4

= ° + θ + ° − θ

= ° θ − ° θ

+ ° θ + ° θ

= ° θ + ° θ

+ + − = +

    = θ + θ         

 = θ + θ  

=

∵

2

2 2

3sin ]

1 3
cos sin

2 2

θ + θ

= θ + θ

 

2 2 2

2 2

2 2

2 2

1 3
L.H.S. cos cos sin

2 2

3 3
cos sin

2 2

3
cos sin

2

3
( cos sin 1)

2

R.H.S.

∴ = θ + θ + θ

= θ + θ

 = θ + θ 

= θ + θ =

=

∵

 

 

 14. 2 21 1
sin 82 sin 22

2 2

° °−  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

 

Sol.   2 21 1
A sin 82 and B sin 22

2 2

° °= = , then 
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2 2

2 2

1 1
sin 82 sin 22

2 2

sin A sin B

sin(A B)sin(A B)

sin105 sin 60

sin(90 15 )sin 60

cos15 sin 60

1 3 3 3 3

22 2 4 2

° °−

= −

= + −

= ° °

= ° + ° °

= ° °

+ += ⋅ =

 

 

15.  
0 0

2 21 1 3 1
sin 52 sin 22

2 2 4 2

+− =  Cn VµÃ¶pÁ¶¢ÀÀ 

  

Sol. 2 2A A
sin sin

8 2 8 2

π π   + − −   
   

 

2 2[ sin A sin B sin(A B)sin(A B)]

A A A A
sin sin

8 2 8 2 8 2 8 2

2 2A
sin sin

8 2

1
sin sin A sin 45 sin A sin A

4 2

− = + −

π π π π   = + + − + − +   
   

π   =    
   

π= = ° =

∵

 

16. 2 21 1
cos 52 sin 22

2 2
° − °  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

 

Sol. 2 21 1
cos 52 sin 22

2 2
° − °  
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2 2[ cos A sin B cos(A B)cos(A B)]

1 1 1 1
cos 52 22 cos 52 22

2 2 2 2

cos 75 cos30

3
(cos75 )

2

3 3 1 3 3

2 2 2 4 2

− = + −

   = ° + ° ° − °   
   

= ° °

= °

 − −= =  
 

∵

 

17. 
0 0

2 21 1
cos 112 sin 52

2 2
−  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

 

0 0 0 0 0 0
2 21 1 1 1 1 1

cos 112 sin 52 cos 112 52 cos 112 52
2 2 2 2 2 2

   
− = + −   

   
 

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

  ( )0 0 0 0 01 1
cos165 . cos 60 cos 180 15 cos15

2 2
= = − = −  

  
1 3 1

2 2 2

 + = −  
  

 

 

 

¶ªövê ¶ª¶¢¶ªövê ¶ª¶¢¶ªövê ¶ª¶¢¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀÃlû¸¶m ¶pñ¶¥évÀÃlû¸¶m ¶pñ¶¥évÀÃlû¸¶m ¶pñ¶¥évÀ    

 

18.  4 4 4 43 5 7 3
sin sin sin sin

8 8 8 8 2

π π π π+ + + =  Cn VµÃ¶pÁ¶¢ÀÀ 

Solution: 

 4 4 4 43 5 7
sin sin sin sin

8 8 8 8

π π π π+ + +  
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2 44 4

2 2sin sin sin sin
8 2 8 2 8 8

π π π π π ππ          + − + + + −          
          

 

 4 4 4 4sin cos cos sin
8 8 8 8

π π π π+ + +  

 
2

4 4 2 2 2 22 sin cos 2 sin cos 2sin cos
8 8 8 8 8 8

π π π π π π     + = + −    
     

 

  2 22 4sin cos
8 8

π π= −  

  
2

2 1 3
2 2sin cos 2 sin 2

8 8 4 2 2

π π π = − = − = − = 
 

 

 

19.  tan 3 tan 2 tan tan 3 tan 2 tanA A A A A A= − −  Cn VµÃ¶pÁ¶¢ÀÀ 

Solution: 

   ( )tan 3 tan 2A A A= +  

 
tan 2 tan

tan 3
1 tan 2 tan

A A
A

A A

+=
−

 

 tan 3 tan 2 tan tan 3 tan 2 tanA A A A A− = +  

 tan 3 tan 2 tan tan tan 2 tan 3A A A A A− − =  

 

  

20. 4 4 4 45 7 3
cos cos 3 cos cos

8 8 8 8 2

π π π π+ + + =  Cn VµÃ¶pÁ¶¢ÀÀ 

21. (i) ( ) ( )0 1
sin sin 60 sin 60 sin 3

4
A A A A− + =  

  (ii) ( ) ( )0 1
cos cos 60 cos 60 cos3

4
A A A A+ − =  
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 (iii) ( ) ( )0 0tan tan 60 tan 60 tan 3A A A A+ − =  

 (iv) 0 0 0 0 3
sin 20 sin 40 sin 60 sin80

16
=  

(v) 2 3 4 1
cos cos cos cos

9 9 9 9 16

π π π π =  Cn VµÃ¶pÁ¶¢ÀÀ 

 

22. tan 2 tan 2 4 tan 4 8cot 8 cotθ θ θ θ θ+ + + =  Cn VµÃ¶pÁ¶¢ÀÀ  

 

 

 

23.  cos α = 
3

5

−
,

2

π < α < π  , 
7

sin
25

β = ,     0
2

π< β < ,   C±ÀÀhÉ  

tan(α + β) and sin(α + β) Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

 

Sol. cos α = 
3

5

−
, where 

2

π < α < π  

α in II quadrant 

7
sin

25
β = , where 0

2

π< β <  

β in I Quadrant 

  
2 2 2

2 2

AB AC BC

5 3 25 9 16

AB 4

3 4 4
cos ,sin , tan

5 5 3

= −

= − = − =

∴ =

α = − α = α = −

 

α 

3 

4 

A 

B C 

5 
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2 2 2

2 2

YZ XZ XY

25 7

625 49 576

YZ 24

7 24 7
sin ,cos , tan

25 25 24

= −

= −

= − =

=

β = β = β =

 

tan tan
tan( )

1 tan tan

α + β∴ α + β =
− α β

 

 

4 7 32 7
3 24 4

4 7 7
1 1

3 24 18

25
25 18 324

18 7 24 25 4
18

− − ++
= =

+ × +

−
−= = × = −+

 

sin( ) sin cos cos sin

4 24 3 7

5 25 5 25

96 21 75 3

125 125 125 5

α + β = α β + α β

−= × + ×

= − = =

 

 

24.    0
4

A B
π< < < ( ) ( )7 12

sin cos
25 13

A B A B+ = − =  KhÉ tan2A Oµ¶mÀSÍ¶mÀ¶¢ÀÀ .  

Sol. 
24

sin(A B)
25

+ =  

 
24

tan(A B)
7

+ =  

β 

24 

7 

X  

Y Z 

25 

A+B 

7 

24 
25 
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4
cos(A B)

5
− =  

 
3

tan(A B)
4

− =  

Now 2A = (A + B) + (A – B) 

[ ]tan 2A tan (A B) (A B)

tan(A B) tan(A B)

1 tan(A B) tan(A B)

24 3
96 21 1177 4

24 3 28 72 441
7 4

= + + −

+ + −=
− + −

+ + −= = =
−− ×

 

 

25. ,A B A+  vÀ v¶TÀ OÐg¸vÀ ( ) 24
sin

25
A B+ =  ¶¢À±¼±ÀµÀÀ 3

tan
4

A =   

  KhÉ      cos B  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

Solution: 

 ( ) 24
sin

25
A B+ =    ( ) 7

cos
25

A B∴ + =  

 
3

tan
4

A =     
3

sin
5

A∴ =   
4

cos
5

A =  

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

    
7 4 24 3 100 4

25 5 25 5 125 5
× + × = =  

 

26.  tan α – tan β = m , cot α – cot β = n  KhÉ 1 1
cot( )

m n
α −β = −  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. We have tan α – tan β = m 

A–B 

4 

3 
5 
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1 1
m

cot cot

cot cot
m

cot cot

− =
α β
β − α =
α β

 

cot cot 1
...(1)

cot cot m

α β∴ =
β − α

 

cot cot n

(cot cot ) n

cot cot n

1 1
...(2)

cot cot n

α − β =

− β − α =

β − α = −

= −
β − α

 

cot cot
L.H.S. cot( )

cot cot

cot cot 1

cot cot cot cot

1 1
( from(1) & (2)) R.H.S.

m n

α β= α −β =
β − α

α β= +
β − α β − α

= − =∵

 

 

27. tan(α – β) = 
7

24
, 

4
tan

3
α = , C±ÀÀ   α , β  vÀ ¶pñlûµ¶¢À q¸lµ0 vÑn OÍg¸vÀ C±ÀÀhÉ  

α + β = π/2 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. tan(α – β) = 
7

24
 and 

4
tan

3
α =  

  
2β 

34 

7 
25 
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tan tan
tan( )

1 tan tan

4
tan 73

4 241 tan
3

4 3tan
73

3 4 tan 24
3

4 3tan 7

3 4 tan 24

24[4 3tan ] 7(3 4 tan )

96 72 tan 21 28 tan

96 21 28 tan 72 tan

100 tan 75

α − βα −β =
+ α β

− β
⇒ =

+ β

− β

⇒ =+ β

− β
⇒ =

+ β
⇒ − β = + β

⇒ − β = + β

⇒ − = β + β

⇒ β =  

75 3
tan

100 4
∴ β = =  

tan tan
tan( )

1 tan tan

α + β∴ α + β =
− α β

 

4 3
3 4

4 3
1

3 4

tan( ) tan
2

2

+
= = α

− ⋅

πα + β =

π∴α + β =

 

 

28. Oºñ0l¼ ¢¸nn £¶ªå±¼0W0  ¢¸ñ±ÀµÀ0fº. 

1.  sin(A + B + C). 

Sol. sin(A + B + C) 

sin[(A B) C]

sin(A B)cos C cos(A B)sin C

(sin A cos B cos Asin B)cos C [cos(A B)cos B sin Asin B]sin c

sin A cos BcosC cos Asin BcosC cos A cos Bsin C sin Asin Bsin C

= + −
= + − −
= + − − −
= + − +
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2.   cos (A – B – C). 

Sol. cos (A – B – C) = cos[(A – B) – C] 

cos(A B) cos C sin(A B)sin C

(cos A cos B sin Asin B) cos C (sin A cos B cos Asin B]sin C

cos A cos BcosC sin Asin Bcos C sin A cos Bsin C cos A sin Bsin C

= − + −
= + + −
= + + −

 

 

29.   
sin( ) a b

sin( ) a b

α + β +=
α −β −

 C±ÀÀhÉ a tan b tanβ = α  Cn VµÃ¶pÁ¶¢ÀÀ  

Sol.   
sin( ) a b

sin( ) a b

α + β +=
α −β −

 

O¸0qÏÈmmÍâ, fº£fÇmÐâ »ªl¸ç0hµ0 ¶mÀ0fº 

sin( ) sin( ) a b a b 2a a

sin( ) sin( ) a b a b 2b b

sin( ) sin( ) a

sin( ) sin( ) b

α + β + α − β + + −= = =
α + β − α −β + − +

α + β + α −β
⇒ =

α + β − α − β

 

sin cos cos sin sin cos cos sin a

sin cos cos sin sin cos cos sin b

α β + α β+ α β − α β
⇒ =

α β + α β− α β + α β
 

2sin cos a

2cos sin b

a
tan cot

b
b tan a tan

hence, a tan b tan

α β
⇒ =

α β

⇒ α β =

⇒ α = β
β = α

 

 

30.   
3

A B
4

π− =  KhÉ    (1 – tan A) (1 + tan B) = 2 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol.   
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A B 135

tan(A B) tan135

tan(90 45) cot 45 1

tan A tan B
1

1 tan A tan B
tan A tan B (1 tan A tan B)

tan A tan B 1 tan A tan B

tan A tan B tan A tan B 1

tan B tan A tan A tan B 1 ...(1)

L.H.S. (1 tan A)(1 tan B)

1 (tan B tan A t

− = °
− = °

= ° + ° = − ° = −
−∴ = −

+
− = − +
− = − −
− + = −
− − =
= − +

= + − − an A tan B)

1 1 ( from(1))

2 R.H.S.

= +
= =

∵

 

 

31.  A B C
2

π+ + =  C±ÀÀA, B, C vÀ 
2

π
 sÉ»ª SµÀgO¸vÀ O¸OµqÒhÉ cot A + cot B + cot C = 

cotA cotB cotC Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. A B C
2

π+ + =  

A B C
2

cot(A B) cot C
2

cot A cot B 1
tan C

cot B cot A
cot A cot B 1 1

cot B cot A cot C
cot C[cot A cot B 1] cot B cot A

cot A cot Bcot C cot Ccot A cot B

cot A cot Bcot C cot A cot B cot C

cot A cot B cot C cot A cot Bcot C

π+ = −

π + = − 
 

− =
+

− =
+

− = +
− +
= + +

∴ + + =

 

 

 

32. A B C
2

π+ + =  C±ÀÀA, B, C vÀ 
2

π
 sÉ»ª SµÀgO¸vÀ O¸ tan A tan B + tan B tan C + 

tan C tan A = 1 Cn VµÃ¶pÁ¶¢ÀÀ.  

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

Sol. A B C
2

π+ + =  

A B C
2

tan(A B) tan C
2

tan A tan B
cot C

1 tan A tan B
tan A tan B 1

1 tan A tan B tan C
tan C[tan A tan B] 1 tan A tan B

tan C tan A tan C tan B 1 tan A tan B

tan A tan B tan B tan C tan C tan A 1

π+ = −

π + = − 
 

+
⇒ =

−
+

⇒ =
−

⇒ + = −
⇒ + = −
⇒ + + =

 

 

 

 

 

 

 

33. 
cos(B C)

2
cos Bcos C

+Σ =  Cn VµÃ¶pÁ¶¢ÀÀ.  

. 

Sol. L.H.S. = 
cos(B C)

cos Bcos C

+Σ  

cos Bcos C sin Bsin C

cos Bcos C
cos Bcos C sin Bsin C

cos Bcos C cos BcosC
(1 tan B tan C)

1 tan Btan C 1 tan C tan A 1 tan A tan B

3 (tan A tan B tan B tan C tan C tan A)

3 1 ( from(b))

2 R.H.S.

−= Σ

= Σ −

= Σ −
= − + − + −
= − + +
= −
= =

∵
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34.  sin
2
 α + cos

2
 (α + β) + 2 sin α sin β cos(α + β)  CÊml¼ α ¤Àlµ Dl¸±µ 

¶pfµlµn VµÃ¶pÁ¶¢ÀÀ.   

Sol.   sin
2α + cos

2
 (α+β) + 2 sinα sinβ cos(α+β) 

2 2

2 2

sin 1 sin ( ) 2sin sin cos( )

1 [sin sin ( )] 2sin sin cos( )

1 sin( )sin( ) 2sin sin cos( )

= α + − α + β + α β α + β

= + α − α + β + α β α + β
= + α + α + β α − α −β + α β α + β

 

2

2

1 sin(2 )sin( ) 2sin sin cos( )

1 sin(2 )sin [2sin cos( )]sin

1 sin(2 )sin [sin( ) sin( )]sin

1 sin(2 )sin [sin(2 ) sin ]sin

1 sin(2 )sin sin(2 )sin sin

1 sin c

= + α + β −β + α β α + β
= − α + β β + α α + β β
= − α + β α + α + α + β + α − α −β β
= − α + β α + α + β − β β

= − α + β α + α + β β − β

= − β = 2os β

 

  sin
2
 α + cos

2
 (α + β) + 2 sin α sin β cos(α + β)  CÊml¼ α ¤Àlµ Dl¸±µ 

¶pfµlµÀ.  

 

 

 

35.  
2 3 7

cot cot cot ...cot 1
16 16 16 16

π π π π⋅ ⋅ =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. 
2 3 7

cot cot cot ...cot
16 16 16 16

π π π π⋅ ⋅  

7 2 6 3 5 4
cot cot cot cot cot cot cot

16 16 16 16 16 16 16

2 2 3 3
cot cot cot cot cot cot cot

16 2 16 16 2 16 16 2 16 4

2 2
cot tan cot tan

16 16 16 1

π π π π π π π    = ⋅ ⋅ ⋅ ⋅    
    

 π π π   π π π   π π π  π     = ⋅ − ⋅ − ⋅ − ⋅          
          

π π π π = ⋅ ⋅ 
 

3 3
cot tan 1

6 16 16

1 1 1 1 1

π π   ⋅ ⋅   
   

= × × × =

 

 

36.    tan 70° – tan 20° = 2 tan 50° Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. tan 50° = tan(70° – 20°) 
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tan 70 tan 20

1 tan 70 tan 20
tan 70 tan 20

tan 50 (1 tan 70 tan 20 )

tan 50 (1 tan 70 tan(90 70 )]

tan 50 [1 tan 70 cot 70 ]

tan 50 [1 1]

2 tan 50

tan 70 tan 20 2 tan 50

° − °=
+ ° °

⇒ ° − °
= ° + °⋅ °
= ° + °⋅ ° − °
= ° + °⋅ °
= ° +
= °
∴ ° − ° = °

 

 

37.  A + B = 45°  KhÉ  

i) (1 + tan A) (1 + tan B) = 2 

ii) (cot A – 1)(cot B – 1) = 2 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. i) A + B = 45° 

tan(A B) tan 45 1

tan A tan B
1

1 tan A tan B
tan A tan B 1 tan A tan B

tan A tan B tan A tan B 1...(1)

Now,(1 tan A)(1 tan B) 1 tan A tan B tan A tan B 2

(from(1))

⇒ + = ° =
+

⇒ =
−

⇒ + = −
⇒ + + =

+ + = + + + =

 

ii) A + B = 45° ⇒ cot(A + B) = cot 45° = 1 

cot A cot B 1
1

cot B cot A
cot A cot B 1 cot A cot B

cot A cot B cot A cot B 1...(2)

Now, (cot A 1)(cot B 1) cot A cot B cot A cot B 1 2

(from(2))

−
⇒ =

+
⇒ − = +
⇒ − − =

− − = − − + =
 

 

38.  A, B, C vÀ iñsûµÀY0vÑn OÐg¸vÀ ¶¢À±¼±ÀµÀÀ Jl¼ OµÃf¸ π/2 ¶OµÀ ¶ª¶¢À0 O¸Oµ qÒhÉ 

VµÃ¶pÁ¶¢ÀÀ   i) tan A + tan B + tan C = tan A tan B tan C 

ii) cotA cotB + cotB cotC + cot C cot A =1 Cn VµÃ¶pÁ¶¢ÀÀ. 
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Sol. i)   A + B + C = π 

A B C

tan(A B) tan( C)

tan A tan B
tan C

1 tan A tan B
tan A tan B tan C(1 tan A tan B)

tan A tan B tan C tan A tan Btan C

tan A tan B tan C tan A tan B tan C

⇒ + = π −
⇒ + = π −

+
⇒ = −

−
⇒ + = − −
⇒ + = − +
⇒ + + =

 

ii)    A + B + C = π 

A B C

cot(A B) cot( C)

cot A cot B 1
cot C

cot A cot B
cot A cot B 1 cot A cot C cot Bcot C

cot A cot B cot A cot C cot Bcot C 1

⇒ + = π −
⇒ + = π −

−
⇒ = −

+
⇒ − = − −
⇒ + + =

 

 

39. ABC CiñsûµÀY0vÎ cot A + cot B + cot C = 3  KhÉ ABC ¶ª¶¢Àsû¹¶¬À iñsûµÀY0 

Cn VµÃ¶pÁ¶¢ÀÀ  

Sol.   A + B + C = 180° 

⇒  Σ cot A cot B = 1 

Now, Σ(cot A – cot B)
2
 =  

Σcot
2
 A + cot

2
 B – 2 cot A cot B 

2 2 2

2

2

2cot A 2cot B 2cot C 2cot A cot B 2cot Bcot C 2cot Ccot A

(on expanding)

2{(cot A cot B cot C) 2(cot A cot B) 2cot Bcot C 2cot Ccot A}

2(cot A cot B cot Bcot C cot Ccot A)

2(cot A cot B cot C) 6(cot A cot B cot Bcot C cot Ccot A)

2

= + + − − −

= + + − − −
− + +

= + + − + +
= ⋅3 6 0

cot A cot B cot C

3 1
cot A cot B cot C

3 3

(since cot A cot B cot C 3)

A B C 60

− =
⇒ = =

⇒ = = = =

+ + =
⇒ + + = °
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40. ¶ª¶¢Àsû¹¶¬À ¶pñlûµ¶¢À q¸lµ0 x vÑn  ±ÀÇÀÀOµÖ J £vÀ¶¢  
2

2 tan x

1 tan x−
     lûµm¸hµîOµ0? 

Sol. 
2

2 tan x

1 tan x−
 > 0 ⇒ tan 2x > 0 

0 2x
2

<
π

⇒ <  (¶pñlûµ¶¢À q¸lµ0) 

0 x
4

<
π

⇒ <  

 

 

41. tan 56° – tan 11° – tan 56° tan 11° Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

Sol. We have 56° – 11°  = 45° 

tan(56 11 ) tan 45

tan 56 tan11
1

1 tan 56 tan11

tan 56 tan11 1 tan 56 tan11

tan 56 tan11 tan 56 tan11 1

° − ° = °

° − ° =
+ ° °

° − ° = + ° °

° − ° − ° ° =

 

 

 

 

 

 

MULTIPLE AND SUB MULTIPLE ANGLES 

 

Formulae : 

I. i) Sin 2A = 2 sin A cos A = 
A tan1

A2tan 
2+

. 

 ii) sin A = 2sin
2

A cos
2

A  = 
A/2  tan 1

A/22tan 
2+

. 
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 iii) cos 2A = cos2 A – sin2 A = 2 cos2 A – 1  

                  = 1 – 2sin2 A = 
A tan1

A tan1
2

2

+
−  

 iv) cos A = cos2

2

A – sin2

2

A  = 2cos2

2

A  – 1 

                 = 1 – 2 sin2

2

A  = 
A tan1

A tan1
2

2

+
−  

 v) tan 2A = 
A tan1

Atan 2
2−

 

 vi) tan A = 
A/2 tan1

A/2tan 2
2−

 = cosec 2A – cot 2A 

 vii) cot 2A = 
A2cot 

1A cot2 −  

 viii) cot A = 
A/22cot 

1(A/2) cot2 −  = cosec 2A + cot 2A 

 ix) tan(
4

π  + 
2

A ) = 
A/2tan 1

A/2tan 1

−
+  

      = 
A/2sin A/2 cos

A/2sin A/2 cos

−
+  = 

A cos

Asin 1+  = 
Asin 1

A cos

−
 

      = sec A + tan A = cot(
4

π  – 
2

A ). 

 

 x) tan(
4

π  – 
2

A ) = 
A/2tan 1

A/2tan 1

+
−  

     = 
A/2sin A/2 cos

A/2sin   A/2 cos

+
−  = 

Asin 1

Asin 1

+
−  = 

A cos

Asin 1−  

     = sec A – tan A = cot(
4

π  + 
2

A ) 

II. i) sin 3A = 3 sin A – 4 sin3 A 
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 ii) cos 3A = 4 cos3 A – 3 cos A 

 iii) tan 3A = 
A 3tan1

A tanA3tan 
2

3

−
−  

 iv) sin3 A = 
4

1 [3sin A – sin 3A] 

 v) cos3 A = 
4

1 [cos 3A + 3cos A] 

III. sin2A = 
2

2A cos1− ; sin A = ±
2

2A cos1−  

 cos2 A = 
2

2A cos1+ ; cos A = ±
2

2A cos1+  

 tan2 A = 
2A cos1

2A cos1

+
− ; tan A = ±

2A cos1

2A cos1

+
−  

 sin2 
2

A  = 
2

A cos1− ; sin
2

A  = ±
2

A cos1−  

 cos2

2

A  = 
2

A cos1+ ; cos
2

A  = ±
2

A cos1+  

 tan2

2

A  = 
A cos1

A cos1

+
− ; tan

2

A  = ±
A cos1

A cos1

+
−  

  

 

 

IV.   S = sin
2

A  and C = cos
2

A     KhÉ       

 

 

 

Y1 

Y 

X X1 

A/2 

A/2 

A/2 

A/2 

π /4 3π /4 

5π /4 
–π /4 (7π/4) 

S + C > 0 

S – C > 0 

S + C > 0 

S – C < 0 

S + C < 0 

S – C < 0 

S + C < 0 

S – C > 0 
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 i) S + C = ± Asin 1+  

 ii) S – C = ± Asin 1−  

 iii) 2sin
2

A  = ± Asin 1+ ± Asin 1−  

 iv) 2cos
2

A  = ± Asin 1+ ± Asin 1−  

 v)  a) S + C > 0, S – C > 0 if 

          
4

π  < 
2

A  < 
4

3π  

       b) S + C < 0, S – C > 0 if  

            
4

3π  < 
2

A  < 
4

5π  

     c) S + C < 0, S – C < 0 if 

         
4

5π  < 
2

A  < 
4

7π  

      d) S + C > 0, S – C < 0 if 

          
4

π−  < 
2

A  < 
4

π  

 

 

VII.  

                18o             36o             54o            72o 

   Sin    
4

15 −       
4

5210 −      
4

15 +      
4

5210 +     
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   Cos 
4

5210 +      
4

15 +       
4

5210 −     
4

15 −  

 

Ci ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀCi ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ    

 

 

1.   
sin 2

1 cos 2

θ
+ θ

  ¶ªÃ°½îOµ¶ªÃ°½îOµ¶ªÃ°½îOµ¶ªÃ°½îOµ±¼0VµÀ¶¢ÀÀ±¼0VµÀ¶¢ÀÀ±¼0VµÀ¶¢ÀÀ±¼0VµÀ¶¢ÀÀ 

Sol. 
2

sin 2 2sin cos

1 cos 2 1 2cos 1

θ θ θ=
+ θ + θ −

 

 
2

2sin cos sin
tan

cos2cos

θ θ θ= = = θ
θθ

 

 

2.   2 2sin 42 sin 12° − °      Oµ¶mÀSÍ¶mÀ¶¢ÀÀOµ¶mÀSÍ¶mÀ¶¢ÀÀOµ¶mÀSÍ¶mÀ¶¢ÀÀOµ¶mÀSÍ¶mÀ¶¢ÀÀ 
Sol. sin(42 12 )sin(42 12 )° + ° ° − °  

 
sin 54 sin 30

5 1 1 5 1

4 2 8

= ° °

+ += ⋅ =
 

 

3.   
1 cos sin

1 cos sin

− θ + θ
+ θ + θ

¶mÀ¶mÀ¶mÀ¶mÀ tan
2

θ         vÑ¢¸ñ±ÀµÀ0fvÑ¢¸ñ±ÀµÀ0fvÑ¢¸ñ±ÀµÀ0fvÑ¢¸ñ±ÀµÀ0fºººº. 

Sol. 
1 cos sin 1 sin cos

1 cos sin 1 sin cos

− θ + θ + θ − θ=
+ θ + θ + θ + θ
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2

2

2

2

2

2

1 2sin cos 1 2sin
2 2 2

1 2sin cos 2cos 1
2 2 2

1 2sin cos 2sin 1
2 2 2

2sin cos 2cos
2 2 2

2sin cos 2sin
2 2 2

2sin cos 2cos
2 2 2

θ θ θ + − − 
 = θ θ θ+ + −

θ θ θ+ + −
= θ θ θ+

θ θ θ+
= θ θ θ+

 

2sin cos sin
2 2 2

tan
22cos sin cos

2 2 2

θ θ θ +  θ = =
θ θ θ + 
 

 

 

4. If 
7

cos A
25

=  and 
3

A 2
2

π < < π , then find the value of 
A

cot
2

. 

Sol. 
7

cos A
25

= , where 
3

A 2
2

π < < π  

  
24 24 7

sin A , tan A ,cos A
25 7 25

24
A sin A 25cot

72 1 cos A 1
25

24 25 24 4 16

25 18 18 3 9

= − = − =

−
= =

− −

− − −= × = × =

 

 

 

 

 

 

A 

7 

24 
25 
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5.  0
8

π< θ <  KhÉ   2 2 2 2cos 4 2cos
2

θ+ + + θ =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. 2 2 2 2cos 4+ + + θ  

2

2

2 2

1 cos 4 2cos 2

2(1 cos 4 ) 4cos 2

2(1 cos 4 ) 2cos 2

2 2(1 cos 4 ) 2 2cos 2

2(1 cos 2 ) 2(2cos ) 4cos

+ θ = θ

+ θ = θ

+ θ = θ

+ + θ = + θ

= + θ = θ = θ

 

2

2 2

2 2(1 cos 4 ) cos 2cos

2 2 2(1 cos 4 ) 2 2cos

2(1 cos ) 2 2cos 4cos
2 2

+ + θ = θ = θ

+ + + θ = + θ

θ θ = + θ = = 
 

 

 

6.   
cos3A sin 3A

1 2sin 2A
cos A sin A

+ = +
−

 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. L.H.S. = 
cos3A sin 3A

cos A sin A

+
−

 

3 3

3 3

2

2

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

cos A sin A

4(cos A sin A) 3(cos A sin A)

cos A sin A

4[(cos A sin A)(cos A cos A sin A

sin A)] 3(cos A sin A)

cos A sin A
(cos A sin A)[(4 4sin A cos A) 3]

(cos A sin A)

1 4sin A cos A

1 2sin 2A R.H.S.

− + −=
−

− − −=
−

− +

+ − −=
−

− + −=
−

= +
= + =
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7.   
cos 2

cot
4 1 sin 2

π θ − θ =  − θ 
 Cn VµÃ¶pÁ¶¢ÀÀ hµl¸ö±µ   cot 15°  Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

Sol. R.H.S. = 
cos 2

1 sin 2

θ
− θ

 

2 2

2 2

2

cos sin

cos sin 2sin cos
(cos sin )(cos sin )

(cos sin )

cos sin

cos sin

cos
sin 1

sin
cos

sin 1
sin

θ − θ=
θ + θ − θ θ
θ + θ θ − θ=

θ − θ
θ + θ=
θ − θ

θ θ + θ =
θ θ − θ 

 

cot 1

cot 1

cot cot 1
4

cot cot
4

θ +=
θ −

πθ⋅ +
= πθ −

 

cot L.H.S.
4

π = − θ = 
 

 

Put θ = 30° ⇒ cot 15° = 
cos 60

1 sin 60

°
− °

 

 

1
1 2 32

3 2 3 2 3
1

2

2 3
2 3

4 3

+= = ⋅
− +−

+= = +
−
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8.  
1 1 4

cos 290 3 sin 250 3
+ =

° °
 Cn VµÃ¶pÁ¶¢ÀÀ.. 

SOL. 
cos 290 cos(270 20 ) sin 20

sin 250 sin(270 20 ) cos 20

° = ° + ° = °
° = ° − ° = °

 

  

1 1 3 cos 20 sin 20
L.H.S.

sin 20 3 cos 20 3 sin 20 cos 20

3 1
2 cos 20 sin 20

2 2 4 sin 60 cos 20 cos60 sin 20

sin 403 3
(2sin 20 cos 20 )

2
4 sin(60 20 ) 4

R.H.S.
sin 403 3

° − °= − =
° ° ° °

 
° − ° 

° ° − ° °  = =  ° ° °

° − °= = =
°

 

 

¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ¶ªövê ¶ª¶¢Ãlû¸¶m ¶pñ¶¥évÀ    

 

9.   
sin 2x sec 2x x

tan
(sec x 1) (sec 2x 1) 2

 ⋅ =  + +  
 Cn VµÃ¶pÁ¶¢ÀÀ.. 

Sol. L.H.S. = 
sin 2x sec 2x

(sec x 1) (sec 2x 1)
⋅

+ +
 

1
sin 2x cos 2x
1 1

1 1
cos x cos x
sin 2x 1 cos 2x

1 cos x cos 2x 1 cos 2x
cos x

= ×
+ +

= × ×+ +

 

sin 2x cos x 1

1 cos x 1 cos 2x

⋅= ⋅
+ +

 

2

2

2sin x cos x 1

1 cos x 2cos x
= =

+
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2

2

x x
2sin cossin x 2 2

x1 cos x 1 2cos 1
2

x x x
2sin cos sin x2 2 2 tan R.H.S.

x x 22cos cos
2 2

= =
+ + −

= = = =

 

10. 3 5
cos ,cos

5 13
α β= =   ¶¢À±¼±ÀµÀÀ ,α β   v¶TÀ OÐg¸vÀ C±ÀÀhÉ    

   (i) 2 1
sin

2 65

α β−  = 
 

  (ii) 2 16
cos

2 65

α β+  = 
 

 Cn VµÃ¶pÁ¶¢ÀÀ 

Solution: 

 
3 5

cos cos
5 13

α β= =  

 
3 5

sin sin
5 13

α β= =  

 ( ) 3 5 4 12 63
cos cos cos sin sin

4 13 5 13 65
α β α β α β− = + = × + × =  

 ( )2 263 2
2sin 1 cos 1 2sin

2 65 2 65

α β α βα β− −   − − − = − ⇒ =   
   

 

 2 1
sin

2 65

α β− ∴ = 
 

 

 
( )2 21 cos 33

cos 2cos 1
2 2 2 65

α βα β α β+ ++ +   = ⇒ = −   
   

 

 2 232 16
2cos cos

2 65 2 65

α β α β+ +   = ⇒ =   
   

 

 

11. 
cos3A

cos A
(2cos 2A 1)

=
−

 Cn VµÃ¶pÁ¶¢ÀÀ l¿n ¶mÀ0fº  cos 15° Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

  

Sol. R.H.S. = 
cos3A

(2cos 2A 1)−
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2

2

2

2

4cos A 3cos A

2(2cos A 1) 1

cos(4cos A 3)
cos A L.H.S.

(4cos A 3)

−=
− −

−= = =
−

 

2

cot15 cot(45 30 )

cot 45 cot 30 1

cot 30 cot 45

3 1 3 1 ( 3 1)

3 13 1 3 1

3 1 2 3 4 2 3

2 2

2[2 3]
2 3

2

cot15 2 3

° = ° − °
°⋅ ° +=
° − °

+ + += × =
−− +

+ + += =

+= = +

∴ ° = +

 

 

12.  
sin 3A

cos A
1 2cos 2A

=
+

 Cn VµÃ¶pÁ¶¢ÀÀl¿n ¶mÀ0fº  sin 15°.Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

Sol. R.H.S. = 
sin 3A

1 2cos 2A+
 

( )
3

2

2

2

2

2

3sin A 4sin A

1 2 1 2sin A

sin[3 4sin A]

[1 2 4sin A]

sin A[3 4sin A]

[3 4sin A]

sin A L.H.S.

−=
+ −

−=
+ −

−=
−

= =
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sin 45
sin15

1 2cos30
1

2
3

1 2
2

1 3 1

2(1 3) 3 1

3 1 3 1

2(3 1) 2 2

°° =
+ °

=
+ ⋅

−= ×
+ −

− −= =
−

 

 

 

 

 

12.   
sin 2

tan
1 cos 2

αα =
+ α

 Cn VµÃ¶pÁ¶¢ÀÀ l¿n ¶mÀ0fº  tan 15° , tan 
1

22
2

°    Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

  

Sol. R.H.S. =
sin 2

1 cos 2

α
+ α

 

2 2

2sin cos 2sin cos

1 2cos 1 2cos
sin

tan L.H.S.
cos

α α α α= =
+ α − α

α= = α =
α

 

sin 30
15 tan15

1 cos30
1

1 22
23 2 3

1
2

1 2 3 2 3
2 3

4 32 3 2 3

°α = °⇒ ° =
+ °

= = ×
++

− −= × = = −
−+ −
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1 1 sin 45
22 tan 22

2 2 1 cos 45
1

1 22
1 2 1 21
2

1 2 1 2 1
2 1

2 12 1 2 1

°α = °⇒ ° =
+ °

= = ×
++

− −= × = = −
−+ −

 

 

13. 
1 3

4
sin10 cos10

− =
° °

 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. L.H.S. 
1 3

sin10 cos10
−

° °
 

cos10 3 sin10

sin10 cos10

° − °=
° °

 

1 3
2 cos10 sin10

2 2
1

(2sin10 cos10 )
2

[sin 30 cos10 cos30 sin10 ]
4

sin 20
sin(30 10 )

4
sin 20

sin 20
4 4 R.H.S.

sin 20

° − °
=

° °

° ° − ° °=
°

° − °=
°

°= = =
°

 

 

14.   3 csc 20 sec 20 4° − ° =  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. L.H.S. = 3 csc 20 sec 20° − °  
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3 1

sin 20 cos 20

3 cos 20 sin 20

sin 20 cos 20

3 1
2 sin 20 sin 20

2 2
1

(2sin 20 cos 20 )
2

4(sin 60 cos 20 cos60 sin 20 )

sin 40
sin(60 20 ) sin 40

4 4
sin 40 sin 40

4 R.H.S.

= −
° °

° − °=
° °

⋅ ° − °
=

° °

° ° − ° °=
°

° − ° °= = ⋅
° °

= =

 

 

15. tan 9 tan 27 cot 27 cot 9 4° − ° − ° + ° =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. Consider, 

2 2

sin A cos A
tan A cot A

cos A sin A

sin A cos A

sin A cos A
1

sin A cos A
2

2csc 2A
sin 2A

+ = +

+=

=

= =

 

tan81 tan(90 9 ) cot 9

tan 63 tan(90 27 ) cot 27

A 9 tan 9 cot 9 2csc18

A 27 tan 27 cot 27 2csc54

L.H.S. 2(csc17 csc54 )

4 4
2

5 1 5 1

° = ° − ° = °
° = ° − ° = °

= °⇒ ° + ° = °
= °⇒ ° + ° = °

= ° − °

 = − − + 

 

1 1
2 4

5 1 5 1

5 1 5 1
8

5 1

8 2
4 R.H.S.

4

 = × − − + 

 + − +=   − 

×= = =
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16.  
sin cos

a b

α α=  C±ÀÀhÉ a sec 2 b cos 2 bα + α =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. Given that 
sin cos

a b

α α=  

sin a

cos b
a

tan
b

α =
α

∴ α =
 

L.H.S. = a sec 2 b cos 2α + α  

2

2 2

2

2 2

2 22

2

2 2 2 2

2 2

2 2 2

2 2 2 2

2 3 2

2 tan 1 tan
a b

1 tan 1 tan

aa 12
bba b

a a
1 1

b b

b a2a
b bb

b a b a

b b

2a b b(b a )

a b a b

2a b b ba

a

 α − α = +   + α + α   

    −   ×  
    = +

      + +      
         

   −
   
   = +

+ +   
      

−= +
+ +

+ −=
2 2

3 2 2 2

2 2 2 2

b

b a b b(b a )
b R.H.S.

a b a b

+
+ += = = =
+ +

 

17. iñsûµÀY0 ∆ABC,   
A 5 B 20

tan , tan
2 6 2 37

= =    KhÉ C 2
tan

2 5
=  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. A + B + C = 180° 

A B 180 C

2 2

A B C
tan tan 90

2 2

+ ° −=

+   = ° −   
   

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

A B C
tan cot

2 2 2

A B
tan tan C2 2 cot

A B 21 tan tan
2 2

5 20
C6 37 cot

5 20 21
6 37

 
⇒ + = 

 

+
⇒ =

−

+
⇒ =

− ⋅

 

185 120
C222 cot

222 100 2
222

305 1

122 tan(C / 2)

C 122
tan

2 305
C 2 61

tan
2 5 61

C 2
tan

2 5

+

⇒ =−

⇒ =

⇒ =

×
⇒ =

×

∴ =

 

 

18.  ,α β    vÀ cos sina b cθ θ+ =   ±ÀÇÀÀOµÖ «¸lûµ¶mËvÇhÉ 
2 2

2
cos cos

ac

a b
α β =

+
  (ii) 

2 2

2 2
cos cos

c b

a b
α β −=

+
 Cn VµÃ¶pÁ¶¢ÀÀ. 

Solution: 

 ( )2 2 2 2 2 2 2sin cos sin cos 2 cos 0b c a b c a ac c bθ θ θ θ θ= − ⇒ = + − + − =  

 ,α β    vÀ    ±ÀÇÀÀOµÖ «¸lûµ¶mvÀ O¸¶¢Á¶m  cos , cosα β   vÀ ¶¢ÀÃv¹vÀ C¶mÀOÐ0fº. 

 
2 2

2 2 2 2

2
cos cos cos . cos

ac c b

a b a b
α β α β −∴ = =

+ +
 

 

19.   
2 2

2 2 2 2

2
sin sin sin sin

bc c a

a b a b
α β α β −+ = =

+ +
 Cn VµÃ¶pÁ¶¢ÀÀ. 
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20. 
5

cos
13

θ =  , 270° < θ < 360°   C±ÀÀhÉ   sin(θ/2)   cos(θ/2) v¶mÀ Oµ¶mÀSÍ¶mÀ¶¢ÀÀ 

Sol. 
5

cos
13

θ =  where 270° < θ < 360° 

5
11 cos 13sin

2 2 2

13 5 8 4 2

2 13 2 13 13 13

−θ − θ= =

−= = = =
× ×

 

5
11 cos 13cos

2 2 2

13 5 18 9 3

2 13 2 13 13 13

+θ + θ= =

+= = = =
× ×

 

Since θ lies in IV quadrant and θ/2 lies in II quadrant. 

  
2 3

sin and cos
2 213 13

θ θ= = − . 

21.  2 2 2 23 5 7
cos cos cos cos 2

8 8 8 8

π π π π+ + + =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. L.H.S. = 2 2 2 23 5 7
cos cos cos cos

8 8 8 8

π π π π+ + +  

2 2 2 2

2 2 2 2

2 2

2 2

2 2

3 3
cos cos cos cos

8 8 8 8

3 3
cos cos cos cos

8 8 8 8

3
2 cos cos

8 8

2 cos cos
8 2 8

2 cos sin 2(1) 2 R.H.S.
8 8

π π π π   = + + π − + π −   
   

π π π π= + + +

π π = + 
 

 π π π  = + −  
  

π π = + = = = 
 

 

22.  
2

tan x tan x tan x 3
3 3

π π   + + + + =   
   

 C±ÀÀhÉ   tan 3x = 1 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. 
2

tan x tan x tan x 3
3 3

π π   + + + + =   
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2

2
tan x tan tan x tan

3 3tan x 3
2

1 tan x tan 1 tan x tan
3 3

tan x 3 tan x 3
tan x 3

1 3 tan x 1 3 tan x

(tan x 3)(1 3 tan x)

(tan x 3)(1 3 tan x)
tan x 3

1 3tan x

π π+ +
+ + =π π− −

+ −
⇒ + + =

− +

+ + +

− −
⇒ + =

−

 

2

2

2

tan x 3 tan x 3 3tan x

tan x 3 tan x 3 3tan x
tan x 3

1 3tan x

+ + + +

− − +
⇒ + =

−
 

2

2

2

3

2

3

2

8 tan x
tan x 3

1 3tan x

tan x(1 3tan x) 8 tan x
3

1 3tan x

tan x 3tan x 8 tan x
3

1 3tan x

9 tan x 3tan x
3

1 3tan x

⇒ + =
−

− +
⇒ =

−
− +

⇒ =
−

−
⇒ =

−

 

3

2

3

2

3(3tan x tan x)
3

1 3tan x

3tan x tan x
1 tan 3x 1

1 3tan x

−
⇒ =

−
−

⇒ = ⇒ =
−

 

 

 

 

 

 

 

 

23.  
2 3 4 5

sin sin sin sin
5 5 5 5 16

π π π π⋅ ⋅ ⋅ =  Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. L.H.S. = 
2 3 4

sin sin sin sin
5 5 5 5

π π π π⋅ ⋅ ⋅  
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2 2

sin 36 sin 72 sin108 sin144

sin 36 sin(90 18 )sin(90 18 )

sin(180 36 )

sin 36 cos18 cos18 sin 36

sin 36 cos 18

10 2 5 10 2 5

16 16
100 20 80 5

R.H.S.
16 16 16 16 16

= °⋅ ° ⋅ ° ⋅ °
= °⋅ ° − ° ° + °

° − °
= °⋅ ° ⋅ ° ⋅ °

= °⋅ °

− += ⋅

−= = = =
× ×

 

 

24. 2 2 2 25 3 9
cos cos cos cos 2

10 5 5 10

π π π π       + + + =       
       

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. L.H.S. = 2 2 2 25 3 9
cos cos cos cos

10 5 5 10

π π π π       + + +       
       

 

2 2 2 2

2 2 2 2

2 2

2 2

2 2

2 2

2 2
cos cos cos cos

10 5 5 10

2 2
cos cos cos cos

10 5 5 10

2
2 cos cos

10 5

2(cos 18 cos 72 )

2[cos 18 cos (90 18 )]

2[cos 18 sin 18 ]

2(1) 2

π π π π   = + + π − + π −   
   

π π π π= + + +

π π = + 
 

= ° + °

= ° + ° − °

= ° + °
= =

 

 

25. 
1 sec8 tan 8

1 sec 4 tan 2

− α α=
− α α

 Cn VµÃ¶pÁ¶¢ÀÀ 

Sol. L.H.S. = 
1 sec8

1 sec 4

− α
− α
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2

2

2

2

2

1 cos8 1
1

cos8 cos8
1 cos 4 1

1
cos 4 cos 4

cos8 1 cos 4

cos8 cos 4 1

2sin 4 cos 4

2sin 2 cos8
2sin 4 cos 4 sin 4

2sin 2 cos8
sin 8 sin 4

(2sin 2 )cos8

sin 8 2sin 2 cos 2

cos8 2sin 2
cos 2

tan8
sin 2

ta

α −−
α α= = α −−
α α

α − α= ×
α α −

− α α=
− α α

α α α=
α α

α ⋅ α=
α α

α α α= ⋅
α α

α= α ⋅
α

= n8 cot 2

tan8
R.H.S.

tan 2

α ⋅ α
α= =
α  

 

26.  
3

1 cos 1 cos
10 10

π π  + +  
  

7 9 1
1 cos 1 cos

10 10 16

π π  + + =  
  

 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. L.H.S. =  

3 7 9
1 cos 1 cos 1 cos 1 cos

10 10 10 10

π π π π    + + + +    
    

 

3 3
1 cos 1 cos 1 cos 1 cos

10 10 10 10

3 3
1 cos 1 cos 1 cos 1 cos

10 10 10 10

π π  π   π       = + + + π − + π −         
         

π π π π    = + + − −    
    

 

2 2

2 2
2 2

2 2

3
1 cos 1 cos

10 10

3 3
sin sin sin sin

10 10 10 10

sin 18 sin 54

π π  = − −  
  

π π π π   = =       

= ° °

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

2 2 2 2

2 2 2

5 1 5 1 ( 5 1) ( 5 1)

4 4 16 16

[( 5 1)( 5 1)] (5 1) 4 16 1

16 16 16 16 16 16 16 16 16

   − + − += = ×   
   

− + −= = = = =
× × × ×

 

 

27.  
2 3 4 5 1

cos cos cos cos cos
11 11 11 11 11 32

π π π π π =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. Let C = 
2 3 4 5

cos cos cos cos cos
11 11 11 11 11

π π π π π
 

2 3 4 5
S sin sin sin sin sin

11 11 11 11 11

2 2 3 3 4 4 5 5
C S sin cos sin cos sin cos sin cos sin cos

11 11 11 11 11 11 11 11 11 11

π π π π π=

π π π π π π π π π π     ⋅ =      
     

 

1 2 2 3 3 4 4 5 5
2sin cos 2sin cos 2sin cos 2sin cos 2sin cos

32 11 11 11 11 11 11 11 11 11 11

π π π π π π π π π π     =      
     

 

1 2 4 6 8 10
C S sin sin sin sin sin

32 11 11 11 11 11

1 2 4 5 3
sin sin sin sin sin

32 11 11 11 11 11

1 2 3 4 5
sin sin sin sin sin

32 11 11 11 11 11
1

S
32

π π π π π⋅ =

π π π π π     = π − π − π −     
     

π π π π π=

= ⋅

1
C

32
=  

2 3 4 5 1
cos cos cos cos cos

11 11 11 11 11 32

π π π π π∴ =  

 

28.  If A is not an integral multiple of π, prove that 

(i)
sin16A

cos A cos 2A cos 4A cos8A
16sin A

⋅ ⋅ ⋅ =  and hence deduce that 

2 4 8 16 1
cos cos cos cos

15 15 15 15 16

π π π π⋅ ⋅ ⋅ = . 

Sol. (i) L.H.S. : cos A cos 2A cos 4A cos 8A 
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2

2

3

3

4

1
(2sin A cos A)cos 2A cos 4A cos8A

2sin A
1

sin 2A cos 2A cos 4A cos8A
2sin A

1
(2sin 2A cos 2A)cos 4A cos8A

2 sin A
1

sin 4A cos 4A cos8A
2 sin A

1
2sin 4A cos 4A cos8A

2 sin A
1

sin8A cos8A
2 sin A

1
2sin8A cos8A

2 sin A
sin16A

R.H.S.
16sin A

=

=

=

=

=

=

=

= =
 

ii) Put 
2

n
15

π=  in above result,  

 

2 4 8 16
cos cos cos cos

15 15 15 15

232 sin 2sin
1515

2 2
16sin 16sin

15 15
2

sin 115 R.H.S.
2 1616sin
15

π π π π

π π π + 
 = =π π

π

= = =π
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TRANSFORMATIONS 

 

1. sin C + sin D = 2sin 
2

DC +  . cos 
2

DC −  .  

2.  sin C – sin D = 2cos 
2

DC +  . sin 
2

DC − . 

3. cos C + cos D = 2cos
2

DC +  . cos 
2

DC − . 

4. cos C – cos D = 2sin 
2

DC +  . sin 
2

CD − . 

5. 2sin A cos B = sin(A + B) + sin(A – B) 

6. 2cos A sin B = sin(A + B) – sin(A – B) 

7. 2cos A cos B = cos(A + B) + cos(A – B) 

8. 2sin A sin B = cos(A – B) – cos(A + B)  

                           (or) 

 cos(A – B) – cos(A + B) = 2 sin A sin B. 

9. 
Bsin Asin 

Bsin Asin 

−
+  = tan(

2

BA + ). 

10. If sin A + sin B = x, and cos A + cos B = y. Then  

 i) tan(
2

BA + ) = 
y

x  

 ii) sin(A + B) = 
22 xy

2xy

+
 

 iii) cos(A + B) = 
22

22

xy

xy

+
−  
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 iv) tan(A + B) = 
22 xy

2xy

−
 

 

1.  0 0 0sin 50 sin 70 sin10 0− + =  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Solution: 

 
0 0 0 0

0 0 0 050 70 50 70
sin 50 sin 70 sin10 2cos sin sin10

2 2

   + −− + = +   
   

 

   ( )0 0 02cos 60 sin 10 sin10= − +  

   2= − 1

2
× 0 0 0sin10 sin10 sin10+ = − 0sin10+ 0=  

2. 
0 0

0 0

sin 70 cos 40 1

cos50 sin 20 3

− =
−

 Cn VµÃ¶pÁ¶¢ÀÀ. 

 

 
0 0 0 0

0 0 0 0

sin 70 cos 40 sin 70 sin 50 2

cos50 sin 20 cos50 cos 70

− −= =
− −

0 0cos 60 .sin10

2 0 0

1

sin 60 .sin10 3
=  

 

3.   cos 55° + cos 65° + cos 175° = 0 Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Sol. cos 55° + cos 65° + cos 175° 

55 65 55 65
2cos cos

2 2

cos(180 5 )

° + ° ° − °   =    
   

+ ° − °
 

2cos60 cos( 5 ) cos5

1
2 cos5 cos5 0

2

= ° − ° − °

= × ° − ° =
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4. 
3 1

cos 20 cos 40 sin 5 sin 25
4

+° ° − ° ° =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. cos 20 cos 40 sin 5 sin 25° ° − ° °  

1
[2cos 40 cos 20 2sin 25 sin 5 ]

2
1

[cos(40 20 ) cos(40 20 )
2

cos(25 5 ) cos(25 5 )]

1
[cos60 cos 20 cos30 cos 20 ]

2
1

[cos60 cos30 ]
2

1 1 3 3 1

2 2 2 4

= ° ° − ° °

= ° + ° + ° − °

+ ° + ° − ° − °

= ° + ° + ° − °

= ° + °

  += + = 
 

 

 

5.  { }0 04 cos 66 sin 84 3 5+ = +  Cn VµÃ¶pÁ¶¢ÀÀ. 

Solution: 

 { } { }{ }0 0 0 0 0 04 cos 66 sin 80 4 cos 66 cos 66 sin 84 cos 66+ = + =∵  

 { }0 04 2cos36 . cos30 8= = 5 1

4

+ 3

2

 
  
 

3 15= +  

6. 0 0 3 5
cos 48 cos12

8

+=  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Solution: 

 { } { }0 0 0 0 0 01 1
cos 48 cos12 2cos 48 cos12 cos 60 cos36

2 2
= + = +  

 1 1 5 1 2 5 1 5 3

2 2 4 8 8

 + + + + + = = 
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7.  2 2sin ( 45 ) sin ( 15 )α − ° + α + ° 2 1
sin ( 15 )

2
− α − ° =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. 2 2 2sin ( 45 ) sin ( 15 ) sin ( 15 )α − ° + α + ° − α − °  

2 2

2

sin ( 45 ) sin ( 15 15 )

sin( 15 15)

sin ( 45 ) sin 2 sin 30

1 cos(2 90 ) sin 2

2 2
1 sin 2 sin 2 1

2 2

= α − ° + α + ° + α − ° ⋅
α + − α +

= α − ° + α ⋅ °
− α − ° α= +

− α + α= =

 

8. ( ) ( )0 0cos cos 120 cos 240 0θ θ θ+ + + + =  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Solution: 

 ( ) ( )
0 0

0 0 120 240
cos cos 120 cos 240 cos 2cos

2

θ θθ θ θ θ
 + ++ − + − = +  
 

 

  
0 0120 240

cos
2

θ θ + −
 
 

 

 ( ) ( )0 0 1
cos 2 cos 180 cos 60 cos 2 cos

2
θ θ θ θ= + + − = − ×  

 cos cos 0θ θ= − =  

 

9. 
1

sin x sin y
4

+ =  , 
1

cos x cos y
3

+ =   C±ÀÀhÉ  

  

(i) 
x y 3

tan
2 4

+  = 
 

, (ii) 
7

cot(x y)
24

+ =  Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. i) 
1

sin x sin y
4

+ =  …(1) 

 
1

cos x cos y
3

+ =  …(2) 
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x y x y 1
(1) 2sin cos ...(3)

2 2 4

x y x y 1
(2) 2cos cos ...(4)

2 2 3

+ −   
⇒ =   

   

+ −   
⇒ =   

   

 

 

(3)
Dividing , we get

(4)

x y x y
2sin cos

1 32 2
x y x y 4 12cos cos

2 2

x y 3
tan

2 4

+ −   
   
    = ×

+ −   
   
   

+  = 
 

 

ii) Let 
x y 3

tan t
2 4

+  = = 
 

 

2

3
2

2t 244
tan(x y)

9 71 t 1
16

1 7
cot(x y)

tan(x y) 24

 
 
 + = = =

− −

∴ + = =
+

 

 

10.  sin sinx y a+ =  , cos cosx y b+ =  C±ÀÀhÉ (i) tan
2

x y+ 
 
 

 (ii) sin
2

x y− 
 
 

 v¶mÀ 

Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

 

Solution: 

 
2sin cos

sin sin 2 2
cos cos

2cos cos
2 2

x y x y

x y a a

x y x yx y b b

+ −   
   +    = ⇒ =

+ −+    
   
   

 

 tan
2

x y a

b

+  = 
 

 

 ( ) ( )2 2 2 2sin sin cos cosx y x y a b+ + + = +  

 2 2 2 2 2 2sin sin 2sin sin cos cos 2cos cosx y x y x y x y a b+ + + + + = +  
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 ( ) ( ) { }2 2 2 2 2 2sin cos sin cos 2 cos cos sin sinx x y y x y x y a b+ + + + + + = +  

 ( ) ( )
2 2

2 2 2
1 1 2 cos cos

2

a b
x y a b x y

+ −+ + − = + ⇒ − =  

 
( ) ( )2 2 2cos

sin 1 4 / 4
2 2

x yx y
a b

− −−  = = ± − − 
 

 

 

11.
( )
( )

1 cos cos cos
tan cot

1 cos cos cos 2 2

A B A B A B

A B A B

− + − +
=

+ − − +
 Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Solution: 

 
( )
( )

( ) { }{ }
( ) { }{ }

1 cos cos cos1 cos cos cos

1 cos cos cos 1 cos cos cos

A B A BA B A B

A B A B A B A B

− + − −− + − +
=

+ − − + − + + −
 

 

22

2

2sin sin sin2sin 2sin sin
2 2 22 2 2

2sin 2 sin sin 2sin sin sin
2 2 2 2 2 2

A B A B A BA B A B A B

A B A B A B A B A B A B

 + + +     + + −      ++            
            =

+ + −       + + −     − −            
            

2sin cos
2 2 tan cot

2 22cos sin
2 2

A B
A B

A B
=  
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12.   (A – 15°) , (A – 75°) vÀ 180° ±ÀÇÀÀOµÖ ¶pÁ¹±¸ä0Oµ SµÀgºY¹vÀ O¸OµqÒhÉ   

cot(15° – A) + tan(15° + A) = 
4cos 2A

1 2sin 2A−
 Cn VµÃ¶pÁ¶¢ÀÀ. 

. 

Sol. cot(15° – A) + tan(15° + A) 

[ ]

2 2 2 2

2 22(cos A sin A)

sin(15 A 15 A) sin(15

cos(15 A) sin(15 A)

sin(15 A) cos(15 A)

cos(15 A) cos(15 A)

sin(15 A)sin(15 A)

sin(15 A)cos(15 A)

2 (cos A sin 15 ) sin (15 sin A)

2cos(15 A)sin(15 A)

−
° + + ° − −

° − ° += +
° − ° +
° − ° + +

° + ° −=
° − ° +

 − ° + ° − =
° + ° −

=

2 2

A 15 A)

2(cos A sin A)

sin 30 sin 2A
2cos 2A 4cos 2A

1 1 2sin 2Asin 2A
2

° + − ° +

−=
° −

= =
−−

 

 

13.   4cos12 cos 48 cos72 cos36° ° ° = °  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Sol. 4cos12 cos 48 cos 72° ° °  

(2cos 48 cos12 )(2cos72 )

[cos(48 12) cos(48 12)]2cos72

[cos60 cos36 ]2cos72

2cos60 cos 72 2cos36 cos 72

= ° ° °
= + + − °
= ° + ° °
= ° ° + ° °

 

1
2 cos72 cos(72 36 ) cos(72 36 )

2
= × ° + ° + ° + ° − °  

cos 72 cos108 cos36

cos(90 18 ) cos(90 18 ) cos36

sin18 sin18 cos36

cos36

= ° + ° + °
= ° − ° + ° + ° + °
= ° − ° + °
= °
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14.  sin10 sin 20 sin 40 sin 50 sin 70 sin80° + ° + ° + ° = ° + °  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Sol. sin10 sin 20 sin 40 sin 50° + ° + ° + °  

10 20 10 20 40 50 40 50
2sin cos 2sin cos

2 2 2 2

° + ° ° − ° ° + ° ° − °       = +       
       

 

2sin15 cos5 2sin 45 cos5

2cos5 [sin15 cos 45 ]

= ° ° + ° °
= ° ° + °

 

15 45 15 45
2cos5 2sin cos

2 2

2cos5 [2sin 30 cos15 ]

 ° + ° ° − °    = °     
    

= ° ° °

 

1
4cos5 cos15

2
2cos15 cos5

cos(15 5) cos(15 5)

= °⋅ °

= ° °
= + + −

 

cos 20 cos10

cos(90 70 ) cos(90 10 )

sin 70 sin80

= ° + °
= ° − ° + ° − °
= ° + °

 

 

15. sin A sin B 0,cos A cos B 0− ≠ − ≠  C±ÀÀhÉ 
n n

cos A cos B sin A sin B

sin A sin B cos A cos B

+ +   +   − −   
 

n A B
2 cot ,  if n is even

2

0, if n is odd

 − ⋅  =  



 Cn VµÃ¶pÁ¶¢ÀÀ. 

Sol. 
n n

cos A cos B sin A sin B

sin A sin B cos A cos B

+ +   +   − −   
 

n
A B A B A B A B

2cos cos 2sin cos
2 2 2 2

A B A B A B A B
2cos sin 2sin sin

2 2 2 2

 + −   + −        
          
          = +

+ − + −          −                    

 

n n nA B A B
cot ( 1) cot 0

2 2

− −   = + − =   
   

  

if n is odd, since (–1)
n
 = –1 
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n A B
2cot

2

− =  
 

 if n is even, since (–1)
n
=1 

 

 

15. 
4 2

cos cos cos cos
5 7

x y and x y+ = − = C±ÀÀhÉ14 tan 5cot
2 2

x y x y− +   +   
   

 Oµ¶mÀSÍ¶mÀ¶¢ÀÀ. 

Solution: 

 
2

4
2cos cos

cos cos 4 72 25
2cos cos 5 2

2sin sin
5 2 2

x y x y

x y

x y x yx y

+ −    
     +      = ⇒ = ×

+ −−      −     
     

 

 
cot

142
5cot 14 tan

5 2 2
tan

2

x y

x y x y

x y

+ −   − −     = ⇒ − =   −     
 
 

 

 14 tan 5cot 0
2 2

x y x y− +   + =   
   

 

16. ( ) ( )sec sec 2sec cos 1andθ α θ α θ α+ + − = ≠  C±ÀÀhÉ cos 2cos
2

αθ = ±  Cn VµÃ¶pÁ¶¢ÀÀ. 

Solution: 

 ( ) ( )sec sec 2secθ α θ α θ+ + − =  

 ( ) ( )
( ) ( )
( ) ( )

cos cos1 1 2 2

cos cos cos cos cos cos

θ α θ α
θ α θ α θ θ α θ α θ

− + +
+ = ⇒ =

+ − − +
 

  ( ) { }2 22 cos cos cos 2 cos sinθ α θ θ α= −  

  ( )2 2 2 2 2cos cos cos sin sin cos 1 cosθ α θ α α θ α= − ⇒ = −  

  
( )

2
1 cos

cos
α

θ
−

=
( )

( )
1 cos

1 cos

α

α

+

−
cos 2 cos

2

αθ⇒ = ±  
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17.  sin A = sin B , cos A = cos B C±ÀÀhÉ A = 2nπ + B, n N∀ ∈  Cn VµÃ¶pÁ¶¢ÀÀ. 

 Sol. sin A = sin B and cos A = cos B 

sin A sin B 0 and cos A cos B 0

A B A B
2cos sin 0 and

2 2

A B A B
2sin sin 0

2 2

A B A B
sin 0 and sin 0

2 2

A B
n

2
A B 2n A 2n B (n Z)

⇒ − = − =

+ −   
⇒ =   

   

+ −   − =   
   

− −   
⇒ = =   

   

−
⇒ = π

⇒ − = π⇒ = π + ∈

 

 

18.  cos nα ≠ 0 , cos 0
2

α ≠ , C±ÀÀhÉ sin(n 1) sin(n 1)
tan

cos(n 1) 2cos n cos(n 1) 2

+ α − − α α=
+ α + α + − α

 Cn 

VµÃ¶pÁ¶¢ÀÀ. 

Sol. Let cos nα ≠ 0 and cos 0
2

α ≠  then 

2

cos(n 1) 2cos n cos(n 1)

cos(n ) cos(n ) 2cos n

2cos n cos 2cos n

2cos n [1 cos ]

4cos cos n 0
2

sin(n 1) sin(n 1)

sin(n ) sin(n )

2cos n sin

4cos n sin cos
2 2

+ α + α + − α
= α + α + α − α + α
= α α + α
= α + α

α= α ≠

+ α − − α
= α + α − α − α
= α α

α α= α
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2

sin(n 1) sin(n 1)

cos(n 1) 2cos n cos(n 1)

4cos n sin cos
2 2

4cos cos n
2

sin
2 tan

2cos
2

+ α − − α∴
+ α + α + − α

α αα
= α α

α
α= =α

  

 

19.   x, y, z vÀ π/2 ±ÀÇÀÀOµÖ sÉ»ª SµÀgO¸vÀ O¸OµÀ0f¸ sin(y + z – x), sin(z + x – y),  

sin(x + y – z) vÀ A.P G0dÉ tan x, tan y, tan  vÀ OµÃf¸ A.P G0d¹±ÀµÀnVµÃ¶p0fº. 

  

Sol. sin(y + z – x), sin(z + x – y), sin(x + y – z) vÀ A.P   vÑ Gm¸é±ÀÀ. 
sin(z x y) sin(y z x)

sin(x y z) sin(z x y)

z x y y z x
2cos

2

z x y y z x
sin

2

x y z z x y
2cos

2

x y z z x y
sin

2

2cos zsin(x y) 2cos x sin(y z)

2cos z[sin x cos y cos x sin y]

2cos x[sin ycos z

⇒ + − − + −
= + − − + −

+ − + + − 
⇒  

 

+ − − − + 
 
 

+ − + + − =  
 

+ − − − + 
 
 

⇒ − = −
⇒ −

= cos ysin z]−

 

  cosx cosy cosz VÉsû¹S¼0VµS¸  
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2cos z[sin x cos y cos x sin y]

cos x cos ycos z

2cos x[sin ycos z cos ysin z]

cos x cos ycos z

sin x cos y cos x sin y

cos x cos y cos x cos y

sin ycos z cos ysin z

cos y cos z cos ycos z

sin x sin y sin y sin z

cos x cos y cos y cos z

−
⇒

−=

⇒ −

= −

⇒ − = −

 

tan x tan y tan y tan z

tan x tan z 2 tan y

⇒ − = −
⇒ + =

 

⇒ tan x, tan y, tan z are in A.P. 

 

20. 
2 4

cos cos cos
3 3

x y z
π πθ θ θ   = + = +   

   
 , Rθ ∈  C±ÀÀhÉ 0xy yz zx+ + =  Cn VµÃ¶pÁ¶¢ÀÀ. 

 

Solution: 

 Let 
2 4

cos cos cos
3 3

x y z k
π πθ θ θ   = + = + =   

   
 

 
2 4

cos cos : cos
3 3

k k k

x y z

π πθ θ θ   = + = + =   
   

 

 
2 4

cos cos cos
2 3 3

k k k

x y

π πθ θ θ   + + = + + + +   
   

 

 0
4 2

k k k

x
+ + =    

 0xy yz zx+ + =  
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21.   A  vÉl¸ A + B  vÀ  π/2 CSµÀgºY¹vÀ C±ÀÀ   m sin B = n sin(2A + B) C±ÀÀhÉ 

(m+n) tan A = (m–n) tan (A+B) Cn VµÃ¶pÁ¶¢ÀÀ.. 

Sol. Given m sin B = n sin(2A + B) 

m sin(2A B)

n sin B

+=  

By componendo and dividendo, we get 

m n sin(2A B) sin B

m n sin(2A B) sin B

+ + +=
− + −

 

2sin(A B) cos A

2cos(A B)sin A

m n
tan(A B) cot A

m n
(m n)

(m n) tan(A B)
cot A

(m n) tan A (m n) tan(A B)

+=
+

+ = +
−
+ = − +

+ = − +

 

 

 

 

22.   ( ) ( )tan tanA B A Bλ+ = −  C±ÀÀhÉ   ( ) ( )1 sin 2 1 sin 2B Aλ λ+ = −  Cn VµÃ¶pÁ¶¢ÀÀ. 

Solution: 

 
( )
( )

( )
( )

( )
( )

tan sin cos

tan 1 cos sin 1

A B A B A B

A B A B A B

λ λ+ + −
= ⇒ × =

− + +
 

 Using componedo and dividendo  

 
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

sin cos cos . sin 1

sin cos cos sin 1

A B A B A B A B

A B A B A B A B

λ
λ

+ − + + − +=
+ − − + − −

 

 ( ) ( )1sin 2
1 sin 2 1 sin 2

sin 2 1

A
A B

B

λ λ λ
λ

+= ⇒ − = +
−
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  7marks questions  

 

1. A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ Oºñ0l¼ ¢¸nn   n±µÃ»p0Vµ0fº 

 (i) sin 2 sin 2 sin 2 4cos sin cosA B C A B C− + =  

 (ii) cos 2 cos 2 cos 2 1 4 sin cos sinA B C A B C− + = −  

Solution : 

 (i) ( )0 0180 180 sin sinA B C A B C A B C+ + = ⇒ + = − + =  

   ( ) ( )0180 sin sinC A B C A B= − + = +  

   ( )cos cosA B C+ = −  

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

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

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

   [ ]2cos 2cos sin 4cos sin cosC A B A B C= =  

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

   ( ) 21 2sin . sin 2sinC A B C= − − −  

   ( ){ }1 2sin sin sinC A B C= − − +  

   ( ) ( ){ }1 2sin sin sinC A B A B= − + + +  

   { }1 2sin 2sin cos 1 2sin cos sinC A B A B C= − = −  
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2.   A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ Oºñ0l¼ ¢¸nn   n±µÃ»p0Vµ0fº 

 (i) sin sin sin 4sin / 2 sin / 2 cos / 2A B C A B C+ − =  

 (ii) cos cos cos 1 4cos cos sin
2 2 2

A B C
A B C+ − = − +  

Solution :  

(i) sin sin sin 2sin cos 2sin cos
2 2 2 2

A B A B C C
A B C

+ −   + − = −   
   

 

   0sin 90 cos 2sin cos
2 2 2 2

A BC C C−  = − −   
   

 

   2cos cos sin
2 2 2

A BC C − = −  
  

 

   2cos cos cos
2 2 2

A B A BC  − +   = −    
    

 

   2cos 2sin sin
2 2 2

C A B =  
 

 

   4sin / 2 sin / 2 cos / 2A B C=  

Solution  

(ii)  cos cos 2cos cos cos
2 2

A B A B
A B coC C

+ −   + − = −   
   

 

 0 22cos 90 cos 1 2sin
2 2 2

A BC C−    = − − −    
    

 

 22sin cos 1 2sin
2 2 2

A BC C− = − + 
 

 

 1 2sin cos sin
2 2 2

A BC C − − + +  
  

 

 01 2sin cos sin 90
2 2

A B A BC  − +   = − + + −    
    2
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 1 2sin cos cos
2 2 2

A B A BC  − +   = − + +    
    

 

 1 2sin 2cos cos
2 2 2

C A B = − +  
 

 

 1 4cos cos sin
2 2 2

A B C= − +  

 

3. A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ Oºñ0l¼ ¢¸nn   n±µÃ»p0Vµ0fº 

 (i) 2 2 2sin sin sin 2sin sin cosA B C A B C+ − =  

 (ii) 2 2 2cos cos cos 1 2 sin sin cosA B C A B C+ − = −  

Solution: 

(i)  0180A B C+ + =  

 ( ) ( )2 2 2 2sin sin sin sin sin sinA B C A B C B C+ − = + + −

( ) ( ){ }2 2sin sin sin sinB C B C B C− = + −∵  

 ( ) ( )2 0sin sin 180 sinA A B C= + − −  

 ( )2sin sin sinA A B C= + −  

 ( ){ }sin sin sinA A B C= + −  

 ( ) ( ){ }0sin sin 180 sinA B C B C= − + + −  

 ( ) ( ){ }sin sin sinA B C B C= + + −  

 { }sin 2sin cos 2sin sin cosA B C A B C= =  

Solution : 

(ii)  { }2 2 2 2 2 2cos cos cos cos cos cosA B C A C B+ − = = −  
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 ( ) ( )2cos sin sinA B C B C= − + −  

 ( ) ( )2 01 sin sin 180 sinA A B C= − − − −  

 ( )21 sin sin sinA A B C= − − −  

 ( ){ }1 sin sin sinA A B C= − + −  

 ( ) ( ){ }01 sin sin 180 sinA B C B C= − − + + −  

 ( ) ( ){ }1 sin sin sinA B C B C= − + + −  

 { }1 sin 2sin cosA B C= −  

 1 2sin sin cosA B C= −  

4. A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ Oºñ0l¼ ¢¸nn   n±µÃ»p0Vµ0fº 

 (i) 2 2 2cos cos cos 2 1 sin sin sin
2 2 2 2 2 2

A B C A B C + + = + 
 

 

 (ii) 2 2 2cos cos cos 2cos sin sin
2 2 2 2 2 2

A B C A B C+ − =  

     

Solution: 

0 0180 / 2 / 2 / 2 90A B C A B C+ + = = + + =  

(i)  2 2 2 2 2 2cos cos cos cos 1 sin / 2 cos / 2
2 2 2 2

A B C A
B C+ + = + − +  

  2 2 21 cos sin cos
2 2 2

A B C = + − + 
 

 

  21 cos cos cos
2 2 2 2 2

A B A B C   = + + − +   
   

 

  0 21 cos 90 cos 1 sin
2 2 2 2

C A B C   = + − − + −   
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  22 sin cos sin
2 2 2

A BC C− = + − 
 

 

  2 sin cos sin
2 2 2

A BC C − = + −  
  

 

  02 sin cos sin 90 _
2 2 2

A B A BC  − +   = + −    
    

 

  2 sin cos cos
2 2 2

A B A BC  − +   = + −    
    

 

  2 2sin sin sin
2 2 2

A B C+  

  2 2cos cos cos
2 2 2

A B C= +  

 

(ii) 2 2 2 2 2 2cos cos cos cos cos cos
2 2 2 2 2 2

A B C A C B + − = − − 
 

 

  2cos sin . sin
2 2 2

B C B CA + −   = −    
   

 

  2 0cos sin 90 sin
2 2 2

B CA A −  = − −   
   

 

  2 2cos cos sin
2 2 2

B CA A − = −  
 

 

  cos cos sin
2 2 2

B CA A − = − 
 

 

  0cos cos 90 sin
2 2 2

B C B CA  + −   = − −    
    

 

  cos sin sin 2cos sin sin
2 2 2 2 2 2

A B C B C A B C + −   = − =    
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5.      iñsûµÀY0 ABC    vÎ    Oºñ0l¼ ¢¸nn   n±µÃ»p0Vµ0fº 

 

 (i) cos cos cos 4cos cos cos
2 2 2 4 4 4

A B CA B C π π π− − −     + + =      
     

 

 (ii) cos cos cos 4cos cos cos
2 2 2 4 4 4

A B CA B C π π π+ + −     + − =      
     

 

 (iii) sin sin sin 1 4 cos cos sin
2 2 2 4 4 4

A B CA B C π π π− − −     + − = − +      
     

 

Solution: 

(i)    A B C π+ + =  

R.H..S  4cos cos cos 2 cos cos 2cos
4 4 4 4 4 4

A B C A B Cπ π π π π π   − − − − − −           =               
              

 

 cos cos 2cos
4 4

A B A B Cπ π π π π  − + − − − + −     = +       
       

 

  ( ) ( ){ }2cos cos cos cosA B A B A B= + + +∵  

 cos cos 2cos
2 4 4 4

A B A B Cππ  + − −     = − +        
       

 

 2cos sin 2cos cos
4 4 4 4

C A B C A Bπ π− + − −     = +     
     

cos sin
2 4 4

A B A Bπ + +   − =   
   

∵  

sin sin cos cos
4 4 4 4

C A B C A B C A B C A Bπ π π π− + + − − − − + − − − +       = − + +       
       

 

 
( ) ( )
( ) ( )

2cos sin sin sin

2cos cos cos cos

A B A B A B

A B A B A B

 = + − − 
 

= + + −  

∵

 

www.sakshieducation.com

www.sakshieducation.com

www.sa
ksh

ieduca
tio

n.co
m



 www.sakshieducation.com 

www.sakshieducation.com 

 

sin sin cos
4 4 4

C C A B C C A B A B C C A Bπ π− + − + + − − − + + − + −    ∴ − +    
     

 

 cos
4

A B CA B C C A B

ad A B C

π
π

= + + + + − − + +    + = −   

∵
 

 sin cos cos
2 2 2 2

C A Bπ = − + + 
 

 

 cos cos cos
2 2 2

A B C= + +  

Solution : 

(ii) R.H.S  4cos cos cos
4 4 4

A B Cπ π π+ + −     =      
     

 

 2cos cos 2cos
4 4 4

A B Cπ π π + + −     =       
      

 

 cos cos 2cos
4 4 4

A B A B Cπ π π π π + + + + − − −     = +      
      

 

 cos cos 2cos
2 4 4 4

A B A B Cππ + − −     = + +      
      

 

 2cos sin 2cos cos
4 4 4 4

C A B C A Bπ π− + − −       = − +       
       

 

 2cos sin cos cos
4 4 4 4

C C C A B C A Bπ π π π− − − + − − − +       = − + +       
       

 

              sin 2 cos cos
4 4 4

C A B C A B A B C C A Bπ − + + − − + + − − +    = − + +     
     

 

 sin cos cos
2 2 2 2

C A Bπ = − − + + 
 

 

 cos cos cos
2 2 2

A B C= + −  

Solution : 
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(iii) R.H.S  1 4cos cos . sin
4 4 4

A B Cπ π π− − −     = − +      
     

 

 1 2cos cos 2sin
4 4 4

A B Cπ π π − − −     = − +       
      

 

 1 cos cos 2sin
2 4 4 4

A B A B Cππ  + − −   = − + − +     
     

 

 1 2sin sin 2sin cos
4 4 4 4

A B C C A Bπ π+ − − −       = − + +       
       

 

 

1 2sin sin sin
4 4 4

C A B C C A B A B C C A Bπ − + + − + − + + − − +    = − + + +     
     

 

 21 2sin sin sin
4 2 2

C A Bπ − = − − + + 
 

 

 cos sin sin
2 2 2

C A Bπ − = − + + 
 

 

 sin sin sin
2 2 2

A B C= + −  

 

6. 090A B C+ + =   KhÉ cos 2 cos 2 cos 2A B C+ + 1 4sin sin sinA B C= +  Cn VµÃ¶pÁ¶¢ÀÀ     

   

Solution : 

 ( ) ( )cos 2 cos3 cos 2 2cos cos cos 2A B C A B A B C+ + = + − +  

  ( ) ( ) { }0 02cos 90 cos cos 2 90C A B C A B C= − − + + = −∵  

  ( ) 22sin cos 1 2sinC A B C= − + −  

  ( ){ }1 2 sin cos sinC A B C= + − −  
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  ( ) ( ){ }01 2sin cos sin 90A B A B= + − − − +  

  ( ) ( ){ }1 2sin cos cosC A B A B= + − − +  

  { }1 2sin 2sin sinC A B= +  

   1 4sin sin sinA B C= +  

 

7. 0270A B C+ + =   KhÉ 
 
  

  (i) 2 2 2cos cos cos 2cos cos sinA B C A B C+ − = −  

  (ii) sin 2 sin 2 sin 2 4sin sin cosA B C A B C+ − = −  Cn VµÃ¶pÁ¶¢ÀÀ     

Solution: 

(i)  { }2 2 2 2 2 2cos cos cos cos cos cosA B C A C B+ − = − −  

  ( ) ( )2cos sin sinA B C B C= − + −   

  ( ) ( )2 0cos sin 270 sinA A B C= − − −  

  ( )2cos cos sinA A B C= + −  

  ( ){ }cos cos sinA A B C= + −  

  ( ) ( ){ }0cos cos 270 sinA B C B C= − + + −  

  ( ){ }cos sin sin ( )A B C B C− − + −  

  ( )cos 2cos sin 2 cos cos sinA B C A B C− = −  

(ii)  sin 2 sin 2 sin 2 4sin sin cosA B C A B C+ − = −  

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

 ( ) ( )02sin 270 cos sin 2C A B C− − −  
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 2cos cos( ) 2sin cosC A B C C− − −  

 02cos cos ( ) sin (220 )A B A B − − + − +   

 [ ]2 cos cos( ) cos ( )C A B A B− − − +  

 4sin sin cosA B C−  

 

 

1. If 00A B C+ + =  then prove that  

 (i) sin 2 sin 2 sin 2 4sin sin sinA B C A B C+ + = −  

 (ii) sin sin sin 4cos cos sin
2 2 2

A B C
A B C+ − = −  

Solution : 

(i) 0 00 0
2 2 2 2 2 2

A B C A B C
A B C+ + = ⇒ + + = ⇒ + = −  

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

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

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

 [ ]2sin cos( ) cosC A B C= − − −  

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

( )cos cos

C A B

C A B

 = − +
 

= +  

∵

 

 { }2sin 2sin sinC A B= −  

 4sin sin sinA B C= −  

Solution : 
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(ii) sin sin sin 2sin cos sin
2 2

A B A B
A B C C

+ −   + − = =   
   

 

 2sin cos 2sin cos
2 2 2 2

A BC C C−  = − −   
   

 

 2sin cos cos
2 2 2

A BC C − = − +  
  

 

 2sin cos cos
2 2 2

A B A BC  − +   = − +    
    

 

 2sin 2cos cos
2 2 2

C A B = −   
 

 4cos cos sin
2 2 2

A B C= −  

 

8.  0360A B C D+ + + =  C±ÀÀhÉ 

 (i) sin sin sin sin 4cos sin cos
2 2 2

A B A C A D
A B C D

+ + +     − + − = −      
     

 

 (ii) ( ) ( ) ( )cos 2 cos 2 cos 2 cos 2 4cos cos cosA B C D A B A C A D+ + + = + + +  Cn 

VµÃ¶pÁ¶¢ÀÀ     

 

Solution: 

(i)  0 0360 180
2 2 2 2

A B C D
A B C D+ + + = ⇒ + + + =  

 

0180
2 2

A B C D+ + ∴ = −  
 

 

sin sin sin sin 2cos sin 2cos sin
2 2 2 2

A B A B C D C D
A B C D

+ − + −       − + − = +       
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  02cos sin 2cos 180 sin
2 2 2 2

A B A B A B C D + − + −      = + +      
       

 

  2cos sin 2cos sin
2 2 2 2

A B A B A B C D+ − + −       = −       
       

 

  2cos sin sin
2 2 2

A B A B C D + − −     −      
      

 

  2cos 2cos . sin
2 4 4

A B A B C D A B C D + + + − − − +     
      

      
 

 
0 0360 360

4cos cos sin
2 4 4

A B A C A C A D A D   + + − + + + − + + 
    

     
 

 0 04cos cos 90 sin 90
2 2 2

A B A C A D+ + +     − −    
     

 

 0 04cos cos 90 sin 90
2 2 2

A B A C A D+ + +     − −    
     

 

 4cos sin cos
2 2 2

A B A C A D+ + +     −      
     

 

(ii)  ( ) ( ) ( ) ( )cos 2 cos2 cos2 cos 2 2cos cos 2cos . cosA B C D A B A B C D C D+ + + = + − + + −  

 ( ) ( ) ( ) ( )02cos cos 2cos 360 . cosA B A B A B C D= + − + − + −  

 ( ) ( ) ( ) ( )2cos cos 2cos cosA B A B A B C D= + − + + −  

 ( ) ( ) ( ){ }2cos cos cosA B A B C D= + − + −  

 ( )2cos 2 cos cos
2 2

A B C D A B C D
A B

 + + − − − +   = + +    
    

 

 ( ) ( ) ( ) ( ) ( )
4cos cos cos

2 2

B D A C B C A D
A B

   + − + + − +   +    
      

 

 ( ) ( ) ( )0 0360 2 360 2
4cos cos cos

2 2

A C A D
A B

   − + − +   +    
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 ( ) ( )0 04cos cos 180 cos 180A B A C A D + − + − +   

 ( ){ } ( ){ } ( ){ }4cos cos cosA B A D A D+ − + − +  

 ( ) ( ) ( )4cos cos cosA B A C A D+ + +  

 

9.  If 2A B C S+ + =  C±ÀÀhÉ  

(i) ( ) ( )sin sin sin 4cos cos sin
2 2 2

S A S B C
s A s B C

− −   − + − + =    
   

 

(ii) ( ) ( )cos cos cos 1 4cos cos cos
2 2 2

s A s B C
s A s B C

− −   − + − + = − +    
   

 Cn 

VµÃ¶pÁ¶¢ÀÀ     

 

Solution : 

 (i) ( ) ( )sin sin sins A s B C− + − +  

 
2

2cos cos sin
2 2

s A B B A
C

− − −   = +   
   

 

 2sin cos 2sin cos
2 2 2 2

A BC C C− = + 
 

 

 2sin cos cos
2 2 2

A BC C − = +  
  

 

 2sin 2cos . cos
2 4 4

A B C A B CC  − + − −   =     
    

 

 2 2
4sin cos cos

2 4 4

s B B s A AC  − − − −   =     
    

 

 4 cos cos sin
2 2 2

s A s B C− −   
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Solution (ii)  

 ( ) ( )cos cos coss A s B C− + − +  

 = 2
2cos cos cos

2 2

s A B B A
C

− − −    +   
   

 

 = 22cos cos 2cos 1
2 2 2

C B A C−  + − 
 

 

 = 1 2cos cos cos
2 2 2

B AC C − − + +  
  

 

 = 1 2cos 2cos cos
2 4 4

B A C B A CC  − + − −   − +     
    

 

 = 1 4cos cos cos
2 4 4

B C A A C BC + − + −   − +    
   

 

 = 2 2
1 4cos cos cos

2 4 4

s A A s B BC − − − −   − +    
   

 

=
1 4cos cos cos

2 2 2

S A s BC − −   − +    
   

 

=
1 4cos cos cos cos

2 2 2 2

S A S B S B C− − −     − +      
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10.  A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ  2 2 2sin sin sin 1 2cos cos cos
2 2 2 2 2 2

A B C A B C+ − = −  Cn   

VµÃ¶pÁ¶¢ÀÀ     

 

 SOL. 

A+B+C = 180
0
 

2 2 2

2

sin sin sin
2 2 2

sin sin .sin
2 2 2 2 2

A B C
LHS

A B C B C

= + −

   = + + −   
   

 

2

2

sin sin 90 .sin
2 2 2 2

          =1-cos cos .sin
2 2 2 2

A A B C

A A B C

   = + − −   
   

 + − 
 

 

1 cos cos sin
2 2 2 2

  =1 cos cos 90 sin
2 2 2 2 2

A A B C

A B C B C

  = − − −  
  

     − − + − −     
     

 

1 cos sin sin
2 2 2 2 2

1 cos 2cos sin
2 2 2

1 2cos cos sin
2 2 2

A B C B C

A B C

A B C
RHS

    = − + − −    
    

 = −  
 

= − =
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11.   A+B+C =3π/2 C±ÀÀhÉ  cos2A+cos2B+cos2C =1- 4sinA.sinB.sinC Cn 

VµÃ¶pÁ¶¢ÀÀ     

    

12. A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ 

sin sin sin 1 4sin sin sin
2 2 2 4 4 4

A B C A B Cπ π π− − −+ + = + + +  Cn VµÃ¶pÁ¶¢ÀÀ     

    

13.   A, B, C vÀ  iñsûµÀY OÐg¸vÀ KhÉ cos2A+cos2B+cos2C = 

  -4cosAcosBcosC-1 Cn VµÃ¶pÁ¶¢ÀÀ 

 cos2A+cos2B+cos2C =  

 

( ) ( )
( ) ( )

( )
( )( )
( ) ( )( )( )
( ) ( )( )

( )

2

2

2

2 2 2 2
2cos cos cos 2

2 2
2cos cos 2cos 1

2cos cos 2cos 1

2cos cos 2cos 1

2cos cos cos 1

2cos cos cos 1

2cos cos cos 1

2cos 2cos cos 1

4cos cos cos 1

A B A B
C

A B A B C

c A B C

C A B C

C A B C

C A B A B

C A B A B

C A B

A B C

π

π

+ −= +

= + − + −

= − − + −

= − − + −

= − − + −

= − − + − + −

= − − − + −

= − −
= − −
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