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Page # 1Solution Slot – 1 (Mathematics)

Sol.1 B

tanα + cotα = a

squaring both side

⇒  tan2α + cot2α = a2 – 2

squaring both side

⇒  tan4a + cot4a + 2 = a4 – 4a2 + 4

⇒  tan4α + cot4α = a4 – 4a2 + 2

Sol.2 A

a cosθ + b sin θ = 3 & a sin θ – b cos θ = 4

squaring both side and adding

a2 + b2 = 32 + 42 = 25

Sol.3 A

tan 1º tan 2º tan 3º .... tan 89º

      = (tan 1º . tan 89º) . (tan 2º tan 88º) (tan 3º . tan 87º)

...... (tan44º tan 46º) tan 45º

∵  tan 89º = cot 1º

= 1 . 1 . 1 . .... 1 = 1

Sol.4 D









+

π







 π
−









−

π
−







+

π







 π
−

x
2

3
tan.

2
xcos

x
2

7
sinx

2

3
cos

2
xtan 3

= 

3( cot x)(sinx) ( cos x)

sinx( cot x)

− − −

−

=
xcos

xcosxcos 3

−

+−
=

xcos

)xcos1(xcos 2

−

−−
= sin2 x

Sol.5 B

= 3 [cos4α + sin4α] – 2 [cos6α + sin6α]

     = 3cos4α – 3cos6α + 3cos6α  sin4α – 3 sin6α + sin6α

= sin6α + cos6α + 3 cos4α sin2α + 3 sin4α cos2α

    = (sin2 α)3 + (cos2α)3 + 3 cos2α sin2α (sin2α + cos2α)

= (sin2α + cos2α)3 = 13 = 1

Sol.6 A

cos (540º – θ) – sin (630º – θ)

= – cos θ – (– cosθ) = 0

Sol.7 A

= (– sin θ) (sin θ) cosec2θ

= – sin2θ cosec2θ = –1

EXERCISE – I HINTS & SOLUTIONS

Sol.8 D

sinα sin β – cosα cos β + 1 = 0

⇒  – cos (α + β) + 1 = 0

⇒  cos (α + β) = 1 ⇒   sin (α + β) = 0

then 1 + cot α tan β = 1 + 
βα

βα

cossin

sincos

= 
βα

βα+βα

cossin

sincoscossin
 = 

βα

β+α

cossin

)sin(
 = 0

Sol.9 A

º69sinº51cosº39cosº21sin

º66sinº6sinº6cosº24sin

−

−

= 
sin24ºcos6º sin6ºcos24º

sin21º cos39º sin39º cos21º

−

= 
sin(24º 6º)

sin(21º 39º)

−

−
 = 

sin18º

sin18º−
 = –1

Sol.10 D

3 sin α = 5 sin β

⇒
β

α

sin

sin
 = 

3

5
⇒   

β−α

β+α

sinsin

sinsin
 = 

35

35

−

+
 = 4

⇒







 β−α







 β+α








 β−α







 β+α

2
sin

2
cos2

2
cos

2
sin2

 = 4

 ⇒ 








 β−α








 β+α

2
tan

2
tan

 = 4

Sol.11 A

x2 – ax + b = 0

tanA

tanB

⇒ tan A + tanB = a , tan A tan B = b

tan (A + B) = 
b1

a

−

sin2(A + B) = 
)BA(tan1

)BA(tan
2

2

++

+
 = 22

2

)b1(a

a

−+

TRIGONOMETRIC RATIOS & IDENTITIES
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Sol.12 B

∆ABC if tan A < 0

⇒  A is obtuse angle

(B + C) = π – A ⇒  (B + C) < 90º

⇒  tan (B + C) > 0

⇒  
CtanBtan1

CtanBtan

−

+
 > 0

∵  tan B > 0 & tan C > 0

⇒  1 – tan B tan C > 0 ⇒  tan B tan C < 1

Sol.13 C

tan A – tan B = x,cot B – cot A = y

⇒ 
Acot

1
 – 

Bcot

1
 = x    ⇒ 

BcotAcot

AcotBcot −
 = x

⇒  cot A cot B = 
x

y

cot (A – B) = 
AcotBcot

1BcotAcot

−

+
 = 

y

1
x

y
+

 = 
x

1
+ 

y

1

Sol.14 A

tan25º = x

º115tanº155tan1

º115tanº155tan

+

−

tan 155º = tan (180º – 25º) = – tan 25º = – x

& tan 115º tan (90º + 25º) = – cot 25º = – 
x

1

= 









−−+

+−

x

1
)x(1

x

1
x

 = 

21 x

(1 1)x

−

+
 = 

x2

x1 2−

Sol.15 B

A + B = 225º

cot (A + B) = 
AcotBcot

1BcotAcot

+

−

⇒ cot A + cot B = cot A cot B – 1

⇒ 1 + cot A + cot B = cot A cot B

⇒ (1 + cot A) (1 + cot B) = 2 cot A cot B

⇒ 








+ Acot1

Acot
. 









+ Bcot1

Bcot
  = 

2

1

Sol.16 A

tan 3A = 
AtanA2tan1

AtanA2tan

−

+

⇒  tan 3A (1 – tan 2A tan A) = tan 2A + tan A

⇒ tan 3A – tan 2A – tanA = tan 3A tan 2A tan A

Sol.17 C

(tan 203º  + tan22º) + (tan203º tan 22º)

∵  tan (225º) = 1

1 = tan (225º) = tan (203º + 22)

= 
º22tanº203tan1

º22tanº203tan

−

+

1 – tan 203º tan 22º = tan 203º + tan 22º

put in given equation

1 – tan 203º tan 22º + tan 203º tan 22º = 1

Sol.18 A

º15tan1

º15tan1
2

2

+

−
 = cos (2 × 15º) = cos 30º = 

2

3

Sol.19 A

A lies in IIIrd quad. & 3 tan A – 4 = 0

⇒ tan A = 
3

4
, sin A = – 

5

4
, cos A = – 

5

3

5 sin 2A + 3 sin A + 4 cos A

= 10 sin A cos A + 3 sinA + 4 cos A

= 10 






 −

5

4







 −

5

3
+3 







 −

5

4
+4 







 −

5

3
 = 0

Sol.20 B

º80sin

º10sinº50sin.º70sin8º20cos
2

+

= 2

cos20º 8 sin10º sin(60º 10º)sin (60º 10º)

sin 80º

+ − −

= 2

cos20º (8sin30º) / 4

cos 10º

+

= 2

cos20º 1

cos 10º

+
 = 

º10cos

º10cos2
2

2

 = 2

Sol.21 C

16 cos2 
2

A
 – 32 sin 

2

A
 . sin 

2

A5

= 16 cos2 
2

A
 – 16 (cos2A – cos 3A)

= 8 (1 + cos A) – 16 [(2cos2 A – 1)

– (4 cos3A – 3 cos A)]

= 8 + 8 cos A – 32 cos2A + 16
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+ 64 cos3 A – 48 cosA

= 64 cos3A – 32 cos2A – 40 cos A + 24

= 27 – 18 – 30 + 24 = 6 – 3 = 3

Sol.22 B

      






 π
+

10
cos1 







 π
+

10

3
cos1 







 π
+

10

7
cos1 







 π
+

10

9
cos1

   = 






 π
+

10
cos1 







 π
+

10

3
cos1 







 π
−

10

3
cos1 







 π
−

10
cos1

          = 






 π
−

10
cos1 2 







 π
−

10

3
cos1 2

= sin2 
10

π
 sin2

10

3π

= sin2 






 π
−

π

10

4

2
 sin2 







 π
−

π

10

2

2

=

2
4 2

cos cos
10 10

 π π   
    

    
= 

2
2

cos .cos
5 5

π π 
 
 

= 

2

2

4
sin

5

2 sin
5

π 
 
 

π  
 

 = 

2

4

1








 = 

16

1

Sol.23 D

sin12º. sin48º sin54º

= 
2

1
 (2 sin 12º sin 48º) sin 54º

= 
2

1
[cos36º – cos 60º] sin54º

=
2

1








−

2

1
º36cos  sin 94º

=
4

1
[2 cos 36º sin 54º – sin 54º]

= 
4

1
[sin 90º + sin 18º – sin 54º]

= 
4

1











 +
−

−
+

4

15

4

15
1  = 

4

1








−

2

1
1  = 

8

1

Sol.24 C

A = tan 6º tan 42º & B = cot 66º cot 78º

⇒  A = 
º66tan

º66tanº6tan

º78tan

º78tanº42tan

= 
º66cosº6cos2

º66sinº6sin2
 × 

º78cosº42cos2

º78sinº42sin2
 × B

      ⇒ A = 
cos60º cos72º

cos60º cos72º

− 
 

+ 
× 









+

−

º120cosº36cos

º120cosº36cos
× B

⇒  A = 








+

−

º18sin21

º18sin21
× 









−

+

1º36cos2

1º36cos2
× B

⇒  A = 
152

152

−+

+−
 × 

215

215

−+

++
 × B

⇒ A =
)15(

)53(

+

−

)15(

)53(

+

+
B = 









−

−

15

59
B  ⇒ A = B

        Aliter      
B

A
 = (tan 6º  tan 66º) (tan 42º tan 78º)

using (θ, 60º – θ, 60º + θ)

B

A
 = 

º54tan

º18tan
 . 

º18tan

º54tan
 = 1

Sol.25 A

α + β + γ = 2π  ⇒  
2

α
 + 

2

β
 + 

2

γ
 = π

⇒  tan
2

α
+ tan

2

β
+ tan

2

γ
= tan

2

α
tan

2

β
tan

2

γ

Sol.26 D

cos 0 + cos 
7

π
 + cos 

7

2π
 + cos

7

3π
 + cos 

7

4π

+ cos 
7

5π
 + cos 

7

6π

          = 1 + cos 
7

π
 + cos 

7

2π
+ cos 

7

3π
+ cos 







 π
−π

7

3

  + cos 






 π
−π

7

2
+ cos 







 π
−π

7

= 1 + cos 
7

π
 + cos 

7

2π
+cos

7

3π
– cos 

7

3π

– cos 
7

2π
 – cos 

7

π

= 1

Sol.27 D

Each side of hexagoin
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(inscribe the circle)

r r

r

60º 30º
r

is equal to radius of circle each

side of dodecagon subtends

angle at centre of circle is

30º and other two angles

are 75º & 75º         

P Q13 −

75º 75º

30ºr r

O

PQ = OP cos 75º+OQ cos 75º

3 – 1 = r cos 75º+r cos 75º

⇒ 2r 
22

)13( −
 = ( 3  – 1)

⇒ r = 2

Which is the side of hexagone

Sol.28 B

Hypotenuse 2 2  times of BD

AC = 2 2 BD

b = 22 p                    
D

p

b

A

c

B a C

      In ∆BCD 
a

p
 = sinC  ...(i)

      In ∆ABC 
b

a
= cos C   ...(ii)

sinC cos C = 
a

p
 × 

b

a
 = 

b

p

sin C cos C = 
22

1
  ⇒  sin 2C = 

2

1

2C = 
4

π
  ⇒  C = 

8

π
,  A = 

2

π
 – 

8

π
  ⇒ A = A = 

8

3π

Sol.29 A

α ∈ 







π

π
,

2
, y = α+ sin1  – α− sin1

⇒  y2 = 1 + sin α + 1 – sin α

– 2 α+ sin1 α− sin1

     ⇒  y2 = 2 – 2 α− 2sin1   ∵ α−=α− cossin1{ 2 }

⇒  y2 = 2 (1 + cosα) α ∈ 







π

π
,

2

⇒  y2 = 2 . 2 cos2 
2

α

2

α
 ∈ 







 ππ

2
,

4

⇒  y = ± 2 cos 
2

α
⇒  y = 2 cos 

2

α

Sol.30 B

º290cos

1
 + 

º250sin3

1

= 
º20sin

1
–

º20cos3

1
=

)º20cosº20sin3(

)º20sinº20cos3( −

= 
º20cosº20sin3

º20sin
2

1
º20cos

2

3
2














−

 = 

º40sin
2

3

)º20º60sin(2















−

= 
º40sin3

º40sin4
 = 

3

4
 × 

3

3
 = 

3

34

Sol.31 A

⇒  

C
sin A

2

C
sin

2

 
+ 

 
 
 
 

 = k    Apply C & D

⇒  

C C
sin A sin

2 2

C C
sin A sin

2 2

   
+ −   

   
   

+ +   
   

 = 
1k

1k

+

−

⇒  

















+

















+

2

A
cos

2

C

2

A
sin2

2

A
sin

2

C

2

A
cos2

= 
1k

1k

+

−

⇒ 









+

2

C

2

A
tan

2

A
tan

=
1k

1k

+

−
  ⇒ 









−

π

2

B

2
tan

2

A
tan

 =
1k

1k

+

−
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⇒  tan 
2

A
 tan 

2

B
 =

1k

1k

+

−

Sol.32 D

cot x + cot (60º + x) + cot (120º + x)

= 
xtan

1
 + tan (30º – x) – tan (30º + x)

= 
xtan

1
 + 

1 3 tanx

3 tan x

 −
  + 

 – 
1 3 tanx

3 tanx

 +
  − 

  = 
2 2 2 2 2 2 2

2

3 - tan x + 3tanx - 3tan x - tan x + 3tan x - 3tan x - 3tan x - tan x

tanx(3 - tan x)

= 

2

3

3 9tan x

3tanx tan x

−

−

Aliter :

cot x + cot (60º + x) + cot (180º – (60º – x))

= cot x + cot (60º + x) – cot (60º – x)

= 
xsin

xcos
 + 

)xº60(sin

)xº60cos(

+

+
 – 

)xº60(sin

)xº60cos(

−

−

= 
xsin

xcos
 – 

sin2x

sin (60º x) sin (60º x)− +

= 
xsin

xcos
 – 

x3sin

xsinx2sin4

= 
xsin

xcos
 – 

x3sin

]x3cosx[cos2 −

= 
x3sinxsin

x3cosxsinx2sinx4sin +−
 = 3 cot 3x

Sol.33 B

x ∈ 






 π
π

2

3
, , then

4 cos2 







−

π

2

x

4
 + x2sinxsin4 24 +

      = 4

2

2

x
sin

2

1

2

x
cos

2

1








+  + xcosxsin4xsin4 224 +

  = 
2

4
 

2

2

x
sin

2

x
cos 








+  + )xcosx(sinxsin4 224 +

= 2 (1 + sin x) + 2 |sin x|    {x ∈ III quadrant

= 2 + 2 sin x – 2 sin x = 2

Sol.34 B

∆ABC, ΣcosA . cosec B . cosec C

= ∑ CsinBsin

Acos
×

Asin

Asin
 = ∑ CsinBsinAsin2

AcosAsin2

     =∑ CsinBsinAsin2

A2sin
=

CsinBsinAsin2

C2sinB2sinA2sin ++
= 2

Sol.35 A

Squaring and adding

(3 cos x + 2 cos 3x)2 + (3 sin x + 2 sin 3x)2

= cos2 y + sin2 y

⇒  9 + 4 + 12 cos x cos 3x + 12 sin x sin 3x = 1

⇒  12 cos (3x – x) = 12    ⇒  cos 2x = –1

Sol.36 B

       =
xcos10x3cos5x5cos

)1x2(cos10)x2cosx4(cos5)x4cosx6(cos

++

+++++

      = 

22cos 5x cos x 10cos3x cos x 20cos x

cos5x 5cos 3x 10 cos x

+ +

+ +

      = 
]xcos10x3cos5x5[cos

]xcos10x3cos5x5[cosxcos2

++

++
 = 2 cosx

Sol.37 C

cos (A – B) = 
5

3

⇒  cos A cos B + sin A sin B = 
5

3
   ....(i)

& tan A tan B = 2

⇒ 2 cos A cos B – sin A sin B = 0  ....(ii)

⇒ cos A cos B = 
5

1
 & sin A sin B = 

5

2

⇒ cos A cos B – sin A sin B = 
5

1
 – 

5

2

⇒ cos (A + B) = – 
5

1

Sol.38 B

       cos α + cos β = a & sin α + sin β = b, & α – β = 2θ

Squaring & adding

(cos2α + sin2α) + (cos2 β + sin2 β)

+ 2(cos α cos β + sin α sin β)

= a2 + b2

⇒ 1 + 1 + 2 cos (α – β) = a2 + b2

⇒ 2 + 2 cos (2θ) = a2 + b2

⇒ 2(1 + cos2θ) = a2 + b2
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⇒ 4 cos2θ = a2 + b2

Now cos 3θ = 4 cos3 θ – 3 cosθ

⇒
θ

θ

cos

3cos
 = 4 cos2θ – 3 = a2 + b2 – 3

Sol.39 D

A + B + C = 
2

3π
 then

= 2 cos (A + B) cos (A – B) + cos 2C

= – 2 sin C cos (A – B) + cos2C

= – 2 sinC cos (A – B) + 1 – 2sin2C

= 1 – 2sinC [cos (A – B) + sin C]

= 1 – 2 sin C [cos (A – B) – cos (A + B)]

= 1 – 2 sin C . 2 sin A sin B

= 1 – 4 sin A sin B sin C

Sol.40 C

A + B + C = π & cos A = cos B cos C

⇒  – cos (B + C) = cos B cos C

⇒  – cos B cos C + sin B sin C = cos B cos C

⇒  sin B sin C = 2 cos B cos C

⇒  
CcosBcos

CsinBsin
 = 2    ⇒  tan B tan C = 2

Sol.41 A

– 
2

π
 < θ < 

2

π
;

θ+θ+

θ+θ

2coscos1

2sinsin

      = 
)2cos1(cos

cossin2sin

θ++θ

θθ+θ
 = 

θ+θ

θ+θ
2cos2cos

)cos21(sin

      = 
)cos21(cos

)cos21(sin

θ+θ

θ+θ
   ∵   cos θ ≠ 

2

1−
  

θ

θ

⇒  tan θ ∈ (–∞, ∞) for ∀ ∈ 






 ππ−

2
,

2

Sol.42 B

0 < x < π & cos x + sin x = 
2

1
          squaring

⇒  1+sin 2x =
4

1
 ⇒  sin 2x = –

4

3
  ⇒ π < 2x < 2π

2

π
 < x < π tan x < 0

sin 2x =
4

3−
  ⇒ 2

2 tanx

1 tan x+
= –

4

3
  2x

3 tan2x + 8 tan x + 3 = 0

⇒  tan x = 
8 28

6

− ±

⇒  tan x = 
4 7

3

− ±
  tan x < 0

Sol.43 A

Squaring and adding

⇒  2 + 2 cos (α – β) = 2

22

65

2721 +

⇒  2(1 + cos (α – β)) = 2

22

65

2721 +

⇒  2 . 2 cos2 






 β−α

2
 = 2

222

65

)97(3 +

⇒  cos 






 β−α

2
 = ± 

130

1303
 = ± 

3

130

⇒  
2

π
< 







 β−α

2
<

2

3π
 ⇒ cos 







 β−α

2
 < 0

⇒  cos 






 β−α

2
 = 

130

3−

Sol.44 A

cos1º cos2º .... cos179º

=  cos1ºcos2º ... cos 90º ... cos 179º = 0

Sol.45 A

sin 1º & sin 1 = sin 57º 18′

1º < 57º 18

sin 1º < sin 57º 18′        1º = 
180

π

sin 1º < sin 1

sin 1º = sin 
180

π

Sol.46 A

cos10º – sin 10º

cos10º > 0 & sin 10º > 0

cos 10º + sin 10º > 0

⇒  (cos10º – sin 10º) (cos10º + sin 10º)

⇒  cos210º – sin210º    ⇒  cos 20º > 0

⇒  cos 10º – sin 10º > 0

Aliter 10º ∈ (0º, 45º)
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Sol.47 B

tan 
16

π
 + 2 tan 

8

π
+ 4

tan 
16

π
 + 2 ( 2  – 1) + 4

16

π
 = θ

tan θ + 2 ( 2  + 1) π = 16 θ

tan θ + 2 cot 2θ
2

π
 = 8θ

tan θ + 
θ

θ−

tan2

)tan1(2 2

θ

θ−+θ

tan2

tan1tan 22

= cot θ = 
16

cot π

Sol.48 A

cos 
19

π
 + cos 

19

3π
 + cos 

19

5π
 + ... + cos 

19

17π

  = 

19
sin2

19
sin2

π

π

 






 π
++

π
+

π
+

π

19

17
cos...

19

5
cos

19

3
cos

19
cos

  = 

19
sin2

1

π
 

2 4 2 6 4 18 16
sin sin sin sin sin ... sin sin

19 19 19 19 19 19 19

 π π π π π π π     
+ − + − + + −      
      

= 

19
sin2

19

18
sin

π

π

=

19
sin2

19
sin

π








 π
−π

 = 

19
sin2

19
sin

π

π

 = 
2

1

Aliter : sum of cosine series

Sol.49 B

α
+α

2sin

1
cot2  = 

α
+

α

α
2sin

1

sin

cos2

= 
α

+αα
2sin

1cossin2
 = 

α

α+α
2

2

sin

)cos(sin

= 
α

α+α

sin

|)cos(sin|







<α+α
α<α

0cossin&
|cos||sin|

IntervalgivenIn

         = – 
α

α+α

sin

)cos(sin
 = – (1 + cot α) = – 1 – 1 cot α

Sol.50 C

f(θ) = sin4θ + cos2θ then range of f(θ)

f(θ) = sin4θ + 1 – sin2 θ = (sin4 θ – sin2θ) + 1

= 1 + (sin2 θ – 
2

1
)2 – 

4

1

f(θ) = 
4

3
 + (sin2θ – 

2

1
)2 ≥ 

4

3
  ⇒  

4

3
 ≤ f(θ) ≤ 1

Sol.51 A

2 cos x – 1 = sin x squaring

cos x (5 cos x – 4) = 0

cos x = 0  ⇒   cos x = 
5

4

Given (sin x + cos x) = 1 – cos x

Now

6(sin x + cos x) + cos x = 6(1 – cos x) + cos x

= 6 – 5 cos x = 6 – 5(0) = 6

          or = 6 – 4 = 2

Sol.52 C

cosec A + cot A = 
2

11
  ⇒  tan 

2

A
 = 

11

2

squaring

⇒  tan A = 
( )

2)11/2(1

11/22

−
 =

117

411×
=

117

44

Sol.53 C

0º < x < 90º ; cos x = 
10

3
, then

log10 sin x + log10 cosx + log10 tanx

= log10 sin x cosx tan x

= log10 sin2x = 




=−=
10

1

10

9
1xsin2

= log10









10

1
 = – 1

Sol.54 A

cot α + tanα + = m & 
αcos

1
 – cos α = n

cos

sin

α

α
 + 

α

α

cos

sin
 = m & 

α

α

cos

sin2

 = n ...(2)

⇒  
m

1
 = sinx cosx ...(1)

From (1) & (2)
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cos θ = 
m

1 3

1

n

m








 & sin θ = 

3

1

m

n









⇒  

2

3

1

n

m

m

1

























 + 

2

3

1

m

n

























 = 1

⇒  2m

1
 

3

2

n

m








 + 

3

2

m

n








 = 1

⇒  1 + m2/3 n4/3 = m4/3 n2/3

⇒  m4/3 n2/3 – m2/3 n4/3 = 1

⇒  m(mn2)1/3 – n(m2n)1/3 = 1

Sol.55 A

2 sec2α – sec4α – 2 cosec2α + cosec4α = 
4

15

  ⇒ – sec4α + 2sec2α – 1 + 1 + cosec4α – 2 cosec2α = 
4

15

⇒ – (sec2α – 2sec2α + 1)

+ (cosec4α – 2cos2α + 1)  
4

15

⇒ – (sec2α – 1)2 + (cosec2α – 1)2 = 
4

15

⇒ – tan4a + cot4α = 
4

15

⇒ – 4tan8α + 4 = 15tan4α

⇒ 4 tan8α + 15 tan4α – 4 = 0

⇒ (tan4α + 4) (4tan4α – 1) = 0

⇒ tan4α = – 4 or   tan4α = 
4

1

⇒ tan2α = ± 
2

1
   ⇒   tanα  = ± 

2

1

Sol.56 D

Bsin

Asin
 = 

2

3
  ...(i)   &

Bcos

Acos
 = 

2

5
 ...(ii)

Bsin

Asin
 × 

Bcos

Acos
 = 

2

3
 × 

5

2
  ⇒ 

Btan

Atan
 = 

5

3

⇒  
Btan

BtanAtan +
 = 

5

53 +
...(iii)

Now from (i) & (ii) 4sin2A = 3sin2B &

4 cos2A = 5 cos2B

adding 4 = 3 + 2 cos2B

⇒ cos2B = 
2

1
⇒ sec2B = 2

⇒ tan2B = 1 ⇒ tan B = 1

Put in (iii) tan A + tan B = 
3 5

5

+

Sol.57 A

3 sinx + 4 cos x = 5 squaring

9 sin2x + 16 cos2x = 25 – 24sin x cos x

⇒ 9 (1 – cos2x) + 16(1 – sin2x) = 25 – 24 sin x cos x

⇒ 9 + 16 – 25 = 9 cos2x + 16sin2x – 24 sin x cos x

⇒ 0 = (4sin x – 3 cosx)2   ⇒ 4 sin x – 3 cosx = 0

Sol.58 B

)tan1(

tan
2

3

θ+

θ
 + 

)cot1(

cot
2

3

θ+

θ
 If sin2θ = k

= 
θ

θ
3

3

cos

sin
 cos2θ + 

θ

θ
3

3

sin

cos
 sin2θ

= 
)cos(sin2

)cos(sin2 44

θθ

θ+θ

= 
θ

θθ−θ+θ

2sin

]cossin2)cos[(sin2 22222

= 
θ









θ−

2sin

2sin
2

1
12 2

 = 
θ

θ−

2sin

2sin2 2

 = 
k

k2 2−

Sol.59 B

f(θ) =sin2θ + sin2 






 π
+θ

3

2
 + sin2 







 π
+θ

3

4

= 1 + sin2 θ – [cos2 






 π
+θ

3

2
 – sin2 θ 







 π
+θ

3
]

= 1 + sin2 θ – cos (2θ + π) cos 
3

π

= 1 + sin2 θ + 
2

2cos θ

= 1 + sin2 θ + 
2

1
 – sin2 θ = 

2

3
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Sol.1 B,D

3

sinx cosx

cos x

+
 = 

xcos

xsin
3 +

xcos

xcos
3

= tanx sec2x + sec2x

= (tanx + 1) sec2x ...(D)

= (tanx + 1) (tan2x + 1)

= 1 + tanx + tan2x + tan3x ...(B)

Sol.2 A,B

(sec A + tan A) (sec B + tan B) (sec C + tan C)

= (secA – tan A) × (sec B – tan B) (sec C – tan C)

Let L.H.S. = x

& R.H.S. = y

x = y

⇒  x2 = xy

⇒  x2 = (sec2A – tan2A) (sec2B – tan2B)

(sec2C – tan2C)

⇒  x2 = 1 ⇒  x = ± 1

     x = y ⇒  y = ± 1

L.H.S. = R.H.S. = ± 1

Sol.3 A,B,C,D

º11sinº11cos

º11sinº11cos

−

+

= 
º11tan1

º11tan1

−

+
 = 

º11tanº45tan1

º11tanº45tan

−

+

= tan (45º + 11º)

= tan 56º ...(B) cot 34º ...(D)

= – tan (360º – 56º) cot (270º – 56º)

= – (304º) ...(A) = cot 214º ...(C)

Sol.4 D

tan2θ = 2tan2φ + 1

⇒  tan2θ + 1 = 2tan2φ + 2  ⇒  sec2θ = 2 sec2φ

⇒  cos2φ = 2 cos2θ        ⇒  cos2φ = 2 – 2sin2θ

⇒ 0 = 1 – 2sin2θ + 1 – cos2 φ

⇒  cos2θ + sin2φ = 0

Sol.5 B,D

cos 
10

π
 cos 

10

2π
 . cos 

10

4π
 . cos 

10

8π
 cos 

10

16π

= 








 π








 π

10
sin2

10

16
2sin

5
 = 

10
sin2

10

32
sin

5 π

π

 = 

10
sin2

10

2
sin

5 π

π
−

EXERCISE – II HINTS & SOLUTIONS

= – 
16

)10/cos(π−
...(B)

Now

cos 
10

π
 = 

21 sin
10

π
−  = 

2

4

15
1













 −
−

    = 
16

)526(16 −−
 = 

10 2 5

4

+

⇒   
16

10
cos

π
−

 = 
64

5210 +−

Sol.6 C,D

(x + y) = z

cos (x + y) = cosz

⇒  cosx cosy – sin x sin y = cos z

⇒  cosx cos y – cos z = sinx sin y

⇒  (cosx cos y – cosz)2

= ( xcos1 2− ycos1 2− )2

⇒  cos2x cos2y + cos2z – 2 cosx cosy cosz = 1

– cos2x – cos2y + cos2x cos y

⇒  cos2 x + cos2y + cos2z – 2 cosx cosy cos z = 1

Aliter

cos2x – sin2 y + 1 + cos2z – 2cosx cos y cos z

= cos (x + y) cos (x – y) + 1 + cos2 z – 2 cosx

cos y cos z

= 1 + cos z [cos (x – y) + cos (x + y)]

– 2 cos x cos y cos z

      = 1 + 2cos z cos x cos y –2 cos z cosy cos y = 1

Sol.7 A,B

tan A + tan B + tan C = tan A tan B tan C

  tan (A + B + C) = 
AtanCtanCtanBtanBtanAtan1

CtanBtanAtanCtanBtanAtan

−−−

−++

Apply given conditon

tan (A + B + C) = 0   ⇒  A + B + C = nπ   n ∈ I

If n = 1,     A + B + C = 180º ...(A)

Sol.8 A,B

          tan A + tan B + tan C = 6 and tan A tan B = 2 → (B)

tan A + tan B + tan C = tanA tan B tan C = 6

⇒  tan C = 
2

6
 = 3 ⇒  tan C = 3

⇒  tanA + tan B = 6 – tanC
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⇒  tanA + tan B = 3

tan A = 1 or 2 and tan B = 1 or 2

Ans. 1, 2, 3 or 2, 1, 3

Sol.9 B,D

1 + 4 sinθ + 3 cos θ

Max value is = 1 + 22 34 +  = 6

Min value is  = 1 – 22 34 +  = 1 – 5 = – 4

Sol.10 A,C

A = cos 2α + cos 2β + 2cos (α + β)

    = 2 cos (α + β) cos (α – β) + 2 cos (α + β)

    = 2 cos (α + β) [cos (α – β) + 1]

B = sin 2α + sin 2β + 2 sin(α + β)

    = 2 sin(α + β) cos (α – β) + 2 sin(α + β)

    = 2 sin(α + β) [cos (α – β) + 1]

Hypotneuse = 22 BA +

   = 2 2 2 24 cos ( )[cos( ) 1] 4 sin ( )[cos( ) 1]α + β α − β + + α + β α − β +

= 2[cos (α – β) + 1] )(cos)(sin 22 β+α+β+α

= 2 [cos (α – β) + 1] → (A)

= 2 . 2 cos2 






 β−α

2
 = 4 cos2 







 β−α

2
  → (C)

Sol.11 C,D

0 < θ < π/2;

tan θ + tan 2θ + tan3θ = 0

clearly tan θ ≠ 0 and tan 2θ ≠ 0 for 0 < θ < 
2

π

tan 3θ = tan (2θ + θ)       0 < 2θ < π

⇒  tan 3θ = 
θθ−

θ+θ

tan2tan1

tan2tan
        0 < 3θ < 

2

3π

Given that (tan θ + tan 2θ) + tan 3θ = 0 (by using

given condition)

⇒  tan 3θ (1 – tan 2θ tan θ) + tan 3θ = 0

⇒  tan 3θ [2 – tan 2θ tan θ] = 0

⇒  tan 3θ = 0 or tan 2θ tan θ = 2

Sol.12 B,D

(a + 2) sin α + (2a – 1) cos α = (2a + 1)

⇒  (a + 2)

2
tan1

2
tan2

2 α
+

α

+ (2a – 1)







 α
+








 α
−

2
tan1

2
tan1

2

2

= (2a + 1)

(Let tan 
2

α
 = t)

⇒  (a + 2) 2t + (2a – 1) (1 – t2) = (2a + 1) (1 + t2)

⇒  t2 [2a + 1 + 2a – 1] – (a + 2) 2t + 2a + 1

– 2a + 1 = 0

⇒  4at2 – 2 (a + 2)t + 2 = 0

⇒  2at2 – (a + 2) t + 1 = 0

⇒  t =

2(a 2) (a 2) 8a

4a

+ ± + −
=

a4

)2a()2a( −±+

t = tan 
2

α
=

2

1
⇒  tan α = 2

2

1
1

2

1
2









−










  = 
3

4

or t = tan 
2

α
=

a

1
  ⇒ tan α = 2

a

1
1

a

1
2









−










 = 
1a

a2
2 −

Sol.13 B,C

tan x = 
ca

b2

−
 , a ≠ c

y = a cos2 x + 2b sin x cos x + c sin2x   ....(i)

z = a sin2x – 2b sinx cos x + c cos2x     ....(ii)

adding (i) & (ii)

(y+ z) = a + c → (B)

Substracting (i) & (ii)

         (y – z) = (a – c) cos2 x – (a – c) sin2 x + 4b sin x cos x

⇒  (y – z) = (a – c) (cos2 x – sin2x) + 2b sin 2x

⇒ y – z = (a – c) [1 – 2 sin2x + 








− ca

b2
2 sin x cos x]

⇒ y – z = (a – c) [1 – 2 sin2x + tanx 2 sin x cosx]

⇒ y – z = (a – c) [1 – 2 sin2 x + 2 sin2x]

⇒ y – z = a – c → (C)

Sol.14 B,C

n

BsinAsin

BcosAcos









−

+
+ 

n

BcosAcos

BsinAsin









−

+

= 

n

2

BA
sin

2

BA
cos2

2

BA
cos

2

BA
cos2


























 −







 +








 −







 +
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+ 

n
A B A B

2 sin cos
2 2

A B A B
2 sin sin

2 2

 + −   
    

    
 + −   

−    
    

=  cotn 






 −

2

BA
+ (–1)n cotn 







 −

2

BA

=  cotn 






 −

2

BA
 [1 + (–1)n]

=














 −
evenisnif

2

BA
cot2

oddisnif0

n

Sol.15 B,D

sin6x + cos6x = a2

⇒  13 – 3 sin2x cos2x = a2

⇒  1 – 
4

3
 (sin 2x)2 = a2

⇒  4 – 3sin2 2x = 4a2

sin22x = 
3

)a1(4 2−
  ⇒  0 ≤ 

3

)a1(4 2−
 ≤ 1

0 ≤ 
3

4
 (1 – a2)  & (1 – a2) ≤ 

4

3

⇒  1 – a2 ≥ 0 & a2 ≥ 
4

1

⇒  a2 ≤ 1 &   a ∈ 







−∞−

2

1
, ∪ 








∞,

2

1

∴ a ∈ 







−−

2

1
,1  ∪ 








1,

2

1

Sol.16 A,B

3 sin β = sin (2α + β)

⇒  
β

β+α

sin

)2sin(
 = 

1

3
Apply C & D

⇒  
β−β+α

β+β+α

sin)2sin(

sin)2sin(
 = 

13

13

−

+
 = 

1

2

⇒
αβ+α

αβ+α

sin)(cos2

cos.)sin(2
 = 2

⇒  tan (α + β) = 2 tan α

⇒  tan (α + β) – 2tan α = 0
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Sol.1 (i) L.H.S.=(cosecθ–sin θ)(secθ–cos θ)(tanθ+cot θ)

 = 

21 sin

sin

 − θ
 
 θ 















θ

θ−

cos

cos1 2

 













θ

+θ

tan

1tan2

    = 
θ

θ

sin

cos2

 
θ

θ

cos

sin2

 
θ

θ

tan

sec2

 = 
θ

θ

tan

tan
 = 1

(ii) L.H.S. = 
2

2

2sin tan (1 tan ) 2sin sec

(1 tan )

θ θ − θ + θ θ

+ θ

= 2

22

)tan1(

]sectan[tansin2

θ+

θ+θ−θθ

= 
2)tan1(

sin2

θ+

θ
 (1 + tan θ) = 

)tan1(

sin2

θ+

θ
 = R.H.S.

(iii) L.H.S. = 
Asin1

Asin1

+

−
 × 

Asin1

Asin1

−

−

          = 
Asin1

)Asin1(

2−

−
 = 

Acos

Asin1−

          = |(sec A – tan A)| = R.H.S.

Sol.2 (i) L.H.S. = 
AsinAcos

AsecAsinecAcosAcos

+

−

= 
AsinAcos
Acos

Asin

Asin

Acos

+

−
 = 

)AsinA(cosAcosAsin

)AsinA(cos 22

+

−

= 
Asin

1
 – 

Acos

1
 = cosecA – sec A = R.H.S.

(ii) L.H.S. = 
1

sec tanα − α
 – 

αcos

1

= 
)tan(sec

)tan(sec
22 α−α

α+α
 – secα

= sec α + tan α – sec α = tan α

R.H.S. = 
αcos

1
 – 

α+α tansec

1

= sec α – 
α−α

α−α
22 tansec

)tan(sec

= sec α – sec α + tan α

= tan α

R.H.S. = L.H.S. = tan α

EXERCISE – III HINTS & SOLUTIONS

     (iii) L.H.S. = 
AsinAcos

Asincos 33

+

+θ
 + 

AsinAcos

AsinAcos 33

−

−

= (cos2A – sinA cos A + sin2A)

+ (cos2A + sinA cos A + sin2A)

= 1 + 1 – sinA cos A + sinA cos A = 2

Sol.3 a secθ = 1 – b tanθ, a2sec2θ = 5 +b2 tan2θ → (i)

squaring

a2 sec2θ = 1 + b2 tan2θ – 2b tan θ

substracting (i)

0 = 4 + 2 b tan θ   ⇒ tan θ = 
b

2−

putting in (i)

a2 







+

2b

4
1  = 5 + 4  ⇒  a2b2 + 4a2 = 9b2

Sol.4 (i) L.H.S. = sin2

6

π
 + cos2 

3

π
 – tan2 

4

π

= 

2

2

1








 + 

2

2

1








 – (1)2 = – 

2

1

(ii) L.H.S. = 2 sin2

6

π
 + cosec 

6

7π
 cos2 

3

π

= 2 sin2

6

π
 – 

6
sin

3
cos2

π

π

 = 2 sin3

6

π
 – cos2

3

π

= 2 

2
1

2

 
 
 

 – 
( )

2
1 / 2

(1 / 2)
 = 0

(iii)  L.H.S. = 3 cos2 

4

π
 + sec 

3

2π
 + 5 tan2 

3

π

= 3

2

2

1








+ (–2) + 5( 3 )2  = 

2

3
 – 2 + 15 =

2

29

Sol.5 (i) L.H.S. = cot2
6

π
 + cosec 

6

5π
 + 3 tan2

6

π

= ( 3 )2 + (2) + 3 

2

3

1








 = 3 + 2 + 1 =

6
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(ii)   L.H.S. = 2 sin2
3

4

π
 + 2 cos2

4

π
 + 2 sec2

3

π

 = 2

2

2

1








 + 2

2

2

1








 + 2(2)2 = 10

(iii) L.H.S. = cos2 
5

π
 + sin2 

10

π

 = 

2

4

15












 +
+ 

2

4

15












 −

= 24

1
[5 + 1 + 2 5  + 5 + 1 – 2 5 ]

= 
16

1
 [12] = 

4

3

Sol.6 L.H.S. = 
cos( )cos( )

sin( )cos
2

π + θ −θ

π 
π − θ + θ 

 

= 
θ θ

θ θ

–cos cos

sin (–sin )
 = 

θ−

θ−
2

2

sin

cos
 = cot2θ

Sol.7 tan θ = 
12

5−
, θ is not in II quadrant

(i.e. θ lie in IV quad.)

L.H.S. = 
θ−θ−

θ−θ−

eccoseccos

cotsin
 = 

θ+

θ+θ+

eccos2

cotsin

= 
θθ

θ+θ

sineccos2

cossin2

 = 
θθ

θ+θ

sineccos2

cossin2

= 
2

13

12

13

5
2

+






 −

 = 
2

1
 








+

13

12

169

25

= 
2

1







 +

169

15625
 = 

2

1
 
169

181
 = 

338

181

Sol.8 (i) L.H.S. = sin20º cos40º + cos20º sin40º

= sin (20º + 40º) = sin 60º = 
2

3

(ii)  L.H.S. = cos 100º cos 40º + sin 100º sin 40º

= cos (100º – 40º) = cos 60º = 
2

1

Sol.9 (i) L.H.S. = sin2 75º – sin215º

 = sin (75º + 15º) sin (75º – 15º)

= sin 90º sin 60º = 2/3

(ii) L.H.S. = sin245º – sin2 15º

= sin (45º + 15º) sin (45º – 15º)

= sin 60º sin 30º = 4/3

Sol.10 L.H.S. = sin2 







+

π

2

A

8
 – sin2 








−

π

2

A

2

 = sin 







−

π
++

π

2

A

82

A

8
sin 








+

π
−+

π

2

A

82

A

8

= sin 
4

π
 sin A = 

2

1
 sin AA

Sol.11 L.H.S. = cos2θ cos 
2

θ
 – cos3θ cos 

2

9θ

    =
2

1







 θ
+

θ

2

3
cos

2

5
cos  –

2

1







 θ
+

θ

2

3
cos

2

15
cos

= 
2

1
 







 θ
−

θ

2

15
cos

2

5
cos  = sin 5θ sin 

2

5θ

Sol.12 L.H.S. = 





















α
α

+








 π−α
+








 π−α
−

4cot
2

cos

4
cot1

4
cot1

2

2

sec 






 α

2

9

= 



















α
α

+

+






 π−α

−






 π−α

4cot
2

cos

1
4

tan

1
4

tan

2

2

sec 






 α

2

9

= 







α

α
+






 π−α
− 4cot

2
cos

4
2cos  sec 

2

9α

= 








α

αα
+

2

α
−

4sin

4cos

2
cossin  sec 

2

9α

= 
α4sin

1 cos4 cos sin4 sin
2 2

α α 
α − α 

 
 sec 

2

9α

= cosec 4α . cos 
2

9α
 × 

2

9
cos

1

α
 = cosec 4α
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Sol.13 L.H.S. = 
α−α tan3tan

1
 – 

1

cot 3 cotα − α

= 
α−α tan3tan

1
 – 

α−α

αα

3tantan

tan3tan

= 
α−α tan3tan

1
 + 

α−α

αα

tan3tan

tan3tan

= 
α−α

αα+

tan3tan

tan3tan1
 = 

)3tan(

1

α−α
 = cot 2α

Sol.14 (i) L.H.S. = 
BcosBsinAcosAsin

BsinAsin 22

−

−

=

2

B2sin

2

A2sin

)BAsin()BAsin(

−

−+
=

B2sinA2sin

)BAsin()BAsin(2

−

−+

= 
)BAsin()BAcos(2

)BAsin()BAsin(2

−+

−+
 = tan (A + B)

    (ii) L.H.S. = cot (A + 15º) – tan (A – 15º)

= 
)º15Asin(

)º15Acos(

+

+
 – 

)º15Acos(

)º15Asin(

−

−

= 
2 cos(A 15º A 15º)

2 sin(A 15º)cos(A 15º)

+ + −

+ −

= 
º30sinA2sin

A2cos2

+
 = 

2

1
A2sin

A2cos2

+
 = 

1A2sin2

A2cos4

+

Sol.15 (i) L.H.S. = 
1A4sec

1A8sec

−

−

= 
)A4cos1(

)A8cos1(

−

−
 × 

A8cos

A4cos
 = 

A8cosA2sin2

A4cosA4sin2
2

2

= 
A2sin2

A4sin
2  

(2 sin 4A cos 4A)

cos 8A

= 
A2sin2

A2cosA2sin2
2  × 

A8cos

A8sin
 = 

A2tan

A8tan

    (ii) L.H.S. = 
AsinAcos

AsinAcos

−

+
 – 

AsinAcos

AsinAcos

+

−

= 
)AsinA)(cosAsinA(cos

)AsinA(cos)AsinA(cos 22

+−

−−+

= 
AsinAcos

A2sin1A2sin1
22 −

+−+
 = 2 tan 2A

Sol.16 A + B = 45º then

⇒ tan (A + B) = tan 45º  ⇒ 
BtanAtan1

BtanAtan

−

+
 = 1

⇒ tan A + tan B = 1 – tan A tan B

⇒ tan A + tan B + tan A tan B = 1

⇒ 1 + tan A + tan B + tan A tan B = 1 + 1

⇒ (1 + tan A) (1 + tan B) = 2

If A = B = 22º
2

1
 = 

8

π

(1 + tan A)2 = 2

tan A = 2  – 1   {∵  tan A > 0}

Sol.17 L.H.S. = )4cos1(22 θ++

= θ+ 2cos2.22 2 0 < 2θ < 
2

π

= |2cos2|2 θ+  = )2cos1(2 θ+

= θ2cos2.2  = |2cosθ| = 2cosθ

Sol.18 L.H.S. = 
Acos

A3cosAcos3 −
 + 

Asin

A3sinAsin3 +

= 
Acos

Acos3Acos4Acos 33 +−
  + 

Asin

Asin4Asin3Asin 33 −+

= 
Acos

Acos3Acos3 3−
 + 

Asin

Asin3Asin3 3−

= 3 (1 – cos2A) + 3(1 – sin2A)

= 3 (sin2 A + cos2A) = 3

Sol.19 (i) 4 sin 18º cos 36º

= 4 











 −

4

15
 × 












 +

4

15
 = 

4

15 −
 = 1

(ii) cos2 72º – sin254º

= (sin 18º)2 – (cos36º)2

= 

2

4

)15(












 −
 – 

2

4

)15(












 +

= 
16

1
 (6 – 2 5  – 6 – 2 5 ) = – 

16

54
 = – 

4

5
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Sol.20 L.H.S. = tan θ tan (60º + θ) tan (60º – θ)

= tan θ 








θ−

θ+

tanº60tan1

tanº60tan









θ+

θ−

tanº60tan1

tanº60tan

= tan θ 













θ−

θ−
2

2

tan31

tan3
 = 

θ−

θ−θ
2

3

tan31

tantan3
  = tan3θ

If θ = 20º

tan 20º tan 40º tan 80º = tan (3 × 20º)

⇒ tan 20º tan 40º tan 80º = tan 60º

⇒ tan 20º tan 40º tan 60º tan 80º = tan260º = 3

Sol.21 L.H.S. = 4(cos320º + cos340º)

= 4 cos3 20º + 4 cos3 40º

= (cos 60º + 3 cos20º) + (cos 120º + 3 cos40º)

= 







+ º20cos3

2

1
 + 








+− º40cos3

2

1

= 
2

1
+ 3 cos 20º – 

2

1
 + 3 cos 40º

= 3 (cos20º + cos 40º)

Sol.22 (i) R.H.S. = 
2cos2x 1

2cos2x 1

+

−

= 

1
xtan1

xtan1
2

1
xtan1

xtan1
2

2

2

2

2

−














+

−

+














+

−

 = 
xtan1xtan22

xtan1xtan22
22

22

−−−

++−

= 













−

−

xtan31

xtan3
2

2

× 
xtan

xtan

= 













−

−

xtan31

xtanxtan3
2

2

 × 
xtan

1
 = 

tan 3x

tan x

    (ii) L.H.S. = 
x3sin

xsin2
 + 

x3tan

xtan

=
x3sin

xsin2
+

x3sin

xsin

xcos

x3cos
=

x3sin

xsin








+

xcos

x3cos
2

= 
)xsin43(

1
2−

 [2 + 4 cos2 x – 3] = 
xsin43

1xcos4
2

2

−

−

= 
xsin43

1)xsin1(4
2

2

−

−−
 = 

xsin43

xsin43
2

2

−

−
 = 1

Sol.23 (i) L.H.S. = cos 
7

2π
 cos 

7

4π
 . cos 

7

6π

= cos 
7

2π
 cos 

7

4π
 cos

7

π 
− 
 

= – cos 
7

π
 cos 

7

2π
 cos 

4

7

π

= – 
3

8
sin

7

2 sin
7

π

π
 = 

7
sin8

7
sin

π








 π
+π−

 = 
8

1

    (ii)
11

π
 = θ  ⇒  111θ = π

L.H.S. = cos θ cos2θ cos3θ cos4θ cos5θ

    = cos θ cos2θ cos4θ (cos3θ cos6θ)

= 
θ

θ

sin2

8sin
3

 . 
θ

θ

3sin2

12sin
2

 = 52

1
 = 

32

1

Sol.24 L.H.S. = sin2θ + sin22θ + sin23θ + ..... + sin2 nθ

= 






 θ−

2

cos1
 + 







 θ−

2

4cos1
 + ... + 







 θ−

2

n2cos1

= 







+++ )timesn(

2

1
...

2

1

2

1

– 
2

1
 (cos2θ + cos 4θ + ... + cos 2nθ)    {α = 2θ

          = 
2

n
 – 

2

1
 [cosα + cos 2α + cos 3α + ... + cos nα]

= 
2

n
 – 

2

1
 

2
sin

2

n
sin

α

α

 cos 
n

2

α + α 
 
 

= 
2

n
 – 

2

1
 

θ

θ

sin

nsin
 cos (2θ + (n – 1)θ)

= 
2

n
– 

2

1
 

θ

θ

sin

nsin
 cos (n + 1)θ = R.H.S.

Sol.25 sinθ + sin (θ + 2φ) + ....... + up to n terms = 0

Sum of all exterior angles is 360º
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⇒ nφ = 2π⇒ φ = 
n

2π

sinθ + sin (θ + φ) + sin (θ + 2φ) + ...

+ sin (θ +(n – 1) φ)

= 

2
sin

2

n
sin

φ

φ

 cos 







φ






 −
+θ

2

1n

= 

n
sin

sin

π

π
 cos 







 π
−+θ

n
)1n(  = 0

Sol.26 2x + 2y + 2z = π

L.H.S. = sin (2x) + sin(2y) + sin (2z)

= 4 cos 








2

x2
 cos 









2

y2
cos 









2

z2

= 4 cos x cox y cos z

Sol.27 L.H.S. = sin2x + (sin2y – sin2z)

= sin2x + sin (y + z) sin (y – z)   {y – z = π – x

= sin2x + sin (π – x) sin (y – z)

= sin x [sin x +  sin (y – z)]

= sin x [sin (y + z) + sin (y – z)]

= 2 sinx sin y cos z

Sol.28 A + B +C = 2S ⇒ C = 2S – A – B

    L.H.S. = ���� ����� ��
)BScos()AScos( −+−
+ ��� ���� ��

Scos)CScos( +−

= 2 cos 






 −−

2

BAS2
cos 







 −

2

BA

+ cos 






 −

2

CA2
 cos 









2

C

= 2 cos 








2

C
cos 







 −

2

BA
 + cos 







 +

2

BA
 cos 









2

C

= 2 cos 
2

C















 −
+






 +

2

BA
cos

2

BA
cos

= 2 cos 
2

C
 









2

B
cos

2

A
cos2

= 4 cos 
2

A
 cos 

2

B
 cos 

2

C
= R.H.S.

Sol.29 A + B + C = 0º

L.H.S. = sin 2A + sin 2B + sin 2C

= 2 sin (A + B) cos (A – B) + sin2C

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

= – sin C [cos (A – B) – cos C]

= – 2 sin C 














 −−







 +−
−

2

CBA
sin

2

CBA
sin2

∵  A = – B – C

= 4 sin C sin 






 −

2

B2
 sin 









2

A2

= – 4 sin A sin B sin C = R.H.S.

Sol.30
2

1
 cos x 
















−

π








+

π
x

3

2
cosx

3

2
cos2

= 
2

1
 cos x 








+

π
x2cos

3

4
cos

=
2

1
 cos x 








+− x2cos

2

1
=

4

1
 cos x [2 cos 2x – 1]

=  

4

1
 cos x [4 cos2x – 3] = 

4

1
 cos 3x

–
4

1
 ≤ 

4

x3cos
 ≤ 

4

1
 ⇒  –

4

1
, 

4

1

Sol.31 (i) cos 2x + cos2x

= 2 cos2x –1 + cos2x

= 3cos2x – 1

Max & min value 2, –1

    (ii) cos2 







+

π
x

4
 (sinx – cos x)2

= 

2
1 1

cos x sin x
2 2

 
− 

 
 (sinx – cos x)2

= 
2

1
 (cos x – sin x)2 (sinx – cos x)2

= 
2

1
 (1 – sin 2x)2

Min value is 0 & Max value is 2

Sol.32 L.H.S. = sin 3x + sin3x + cos 3x . cos3x

= (3 sinx – 4 sin3x) sin3x

+ (4 cos3 x – 3 cosx) cos3x

= 3 sin4x – 4 sin6x + 4 cos6 x – 3 cos4x

= 4 (cos6x – sin6x) – 3 (cos4 x – sin4x)
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   = 4(cos2 x – sin2 x) (12 + sin2 x cos2) – 3 (cos4x – sin4x)

= cos 2x [4 {1 – sin2x cos2x} –3]

= cos 2x [4 – 4 sin2x cos2x – 3]

= cos2x [1 – sin2 2x] = cos2x cos22x = cos32x

Sol.33 tan β = 
γα+

γ+α

tantan1

tantan
 = 

γα

γα
+

γ

γ
+

α

α

coscos

sinsin
1

cos

sin

cos

sin

= 
γα+γα

γα+γ

sinsincoscos

sincoscossin
 = 

)cos(

)sin(

γ−α

γ+α

tan β = 
)cos(

)sin(

γ−α

γ+α
 ⇒ sin 2β = 

)(cos

)(sin
1

)cos(

)sin(2

2

2

γ−α

γ+α
+

γ−α

γ+α

⇒ sin 2β = 2 2

2 sin( )cos( )

cos ( ) sin ( )

α + γ α − γ

α − γ + α + γ

⇒ sin 2β = 
)(sin)(sin1

2sin2sin
22 γ+α+γ−α−

γ+α

⇒ sin 2β = 
γα+

γ+α

2sin2sin1

2sin2sin

Sol.34 (i) cot 7 
2

º1
Let 7 

2

º1
 = AA

cot A = 
A2sin

A2cos1+
 = 

º15sin

º15cos1+
 = 

22

13

22

13
1

−

+
+

       =
13

1322

−

++
×

13

13

+

+
 =

13

)13()13(22 2

−

+++

= 
2

3242262 +++
 = ( 2 + 1) ( 3 + 2 )

    (ii) tan 
1º

142
2

 
 
 

 = – tan 37
2

º1

= – tan (45º – 7
2

º1
) =– 

(cosA sinA)

(cosA sinA)

−

+
∵ A=7

2

º1

= – 
AsinAcos

)AsinA(cos
22

2

−

−−
 = 

A2cos

)A2sin1( −−

= 
º15cos

)º15sin1( −−
 = 

22/)13(

1
22

13

+

−
−

= 
2

2262324 +−−
 = 2 + 2 – 3 – 6

Sol.35 sin x + sin y = a & cos x + cos y = b

2 sin 






 +

2

yx
 

x y
cos

2

− 
 
 

 = a ...(i)

= 2 cos 






 +

2

yx
 cos 







 −

2

yx
 = b ...(ii)

)ii(

)i(
tan 

b

a

2

yx
=







 +

⇒ sin (x + y)  = 22 ba

ab2

+

squaring & adding given equation

1 + 1 + 2 cos (x – y) = a2 + b2

cos (x – y) = 
2

2ba 22 −+

⇒ tan 






 −

2

yx
 = ± 22

22

ba

ba4

+

−−

Sol.36 (i) tan 9º – tan7º – tan63º + tan81º

= (tan 9º + tan 81º) – (tan 27º + tan 63º)

= (tan 9º + cot9º) – (tan27º + cot27º)

      = 
º9tan

1º9tan2 +
 – 

º27tan

1º27tan2 +
 = 

º9tan

º9sec2

 – 
º27tan

º27sec2

= 
º9cosº9sin

1
 – 

º27cosº27sin

1

= 
º18sin

2
 –

º54sin

2
 = 2

15

4

−
 – 2

15

4

+

= 8 
15

)1515(

−

+−+
 = 4

    (ii) cosec10º – 3  sec10º

= 
º10sin

1
 – 

º10cos

3
 = 

º10cosº10sin

º10sin3º10cos −
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      =
º10cosº10sin2

º10sin
2

3
º10cos

2

1
22












−×

= 4
º20sin

)º10º30sin( −
= 4

    (iii) 2 2  sin 10º 







−+ º35sin2

º5sin

º40cos

2

º5sec

= 2 2 [sin5º + 2 cos40º cos5º – 2 sin35º sin10º]

= 2 2  [sin 5º + cos45º + cos35º

– (cos 25º – cos 45º)]

= 2 2  







−++ º25cosº35cos

2

2
º5sin

= 2 2  
2

sin5º ( 2sin30ºsin5º)
2

 
+ + − 

 

= 2 2  







×−+ º5sin

2

1
2º5sin

2

2

= 2 2  







−+ º5sinº5sin

2

2
 = 4

    (iv) cot 70º + 4 cos 10º

    = 
º70sin

º70cos
 + 4 cos 70º =

cos70º 2.2 sin 70º cos 70º

sin 70º

+

= 
cos70º 2 sin 140º

sin70º

+
 = 

º70sin

º50cos2º70cos +

= 
º20cos

º50cos)º50cosº70(cos ++

          =
º20cos

º50cosº10cosº60cos2 +
=

cos10º cos50º

cos20º

+

= 
º20cos

º20cosº30cos2
 = 2 × 

2

3
 = 3

    (v) tan 10º – tan50º + tan 70º

= tan 10º – tan (60º – 10º) + tan (60º + 10º)

= tan 10º – 
º10tan31

)º10tan3(

+

−
 + 

º10tan31

º10tan3

−

+

=
º10tan31

º10tan3º10tan9
2

3

−

−
=

º10tan31

)º10tanº10tan3(3
2

3

−

−

= 3 tan 3(10º) = 3 × 
3

1
 = 3

Sol.37 cos (β – γ) + cos (γ – α) + cos (α – β) = 
2

3−

  ⇒  2 cos (β – γ) + 2 cos (γ – α) + 2 cos (α – β) + 3=0

  ⇒ 1 + 1 + 1 + ∑ γ−β )cos(2 = 0

  ⇒ (sin2α + cos2α) + (sin2β + cos2β) + (sin2γ + cos2γ)

+ β γ∑ 2 cos cos  + ∑ γβsinsin2 = 0

     ⇒ (Σ sin2 α – 2Σ sin α sin β) + (Σ cos2 α – 2Σ cos α cos β)

          ⇒ (cos α + cos β + cos γ)2 + (sinα + sin β + sin γ) = 0

⇒ cosα + cos β + cos γ = 0

& sinα + sin β + sin γ = 0

Sol.38
ax

cos θ
+

by

sinθ
=a2 – b2 &

2

ax sin

cos

θ

θ
–

θ

θ
2sin

cosby
= 0

from seocnd relation sin3θ ax = by cos3θ

⇒ tan3θ = 
ax

by
   ⇒ tanθ = 3/1

3/1

)ax(

)by(

        sin θ =
1/3

2/3 2/3

(by)

(ax) (by)+
, cos θ =

3/23/2

3/1

)by()ax(

)ax(

+

Put these values in relation first

3/1

2/13/23/2

)ax(

])by()ax)[(ax( +
+ 3/1

2/13/23/2

)by(

])by()ax)[(by( +

= (a2 – b2)

⇒ ((ax)2/3 + (by)2/3)1/2[(ax)2/3 + (by)2/3] = a2 – b2

⇒ [(ax)2/3 + (by)2/3]3/2 = (a2 – b2)

⇒ (ax)2/3 + (by)2/3 = (a2 – b2)2/3

Sol.39 Pn = cosnθ + sinnθ

Pn–2 = cosn–2 θ + sinn–2 θ

⇒ Pn – Pn–2 = cosnθ – cosn–2 + sinnθ – sinn–2 θ

= cosn–2 θ (cos2θ – 1) + sinn–2 θ (sin2θ – 1)

= – cosn–2 θ sin2 θ –sinn – 2 θ cos2 θ

= – sin2 θ cos2θ 

n 2 n 2

2 2

cos sin

cos sin

− − θ θ
+ 

θ θ  

= – sin2θ cos2θ [cosn–4 θ + sinn–4θ]

⇒  Pn – Pn–2 = –sin2θ cos2θ Pn–4 ...(i)

Similarly  Qn = cosnθ – sinnθ

Qn – Qn–2 = – sin2 θ cos2θ Qn–4 ...(ii)

put n = 4 in equation (i) & (ii)

P4 – P2 = – sin2θ cos2θ P0

⇒ P4 = P2 – sin2θ cos2θ P0  {∵ P2 = 1, P0 = 2}

⇒  P4 = 1 – 2sin2θ cos2θ

      Q4 = Q2 – sin2θ cos2θ Q0

⇒  Q4 = cos2θ – sin2θ – cos2θ sin2θ (0)

⇒  Q4 = cos2θ – sin2θ
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Sol.40 sin (θ + α) = a & sin (θ + β) = b

⇒  2 sin (θ + α) sin (θ + β) = 2ab

⇒  cos (α – β) – cos (2θ + α + β) = 2ab

⇒  cos (α – β) = 2ab + cos (2θ + α + β) ... (i)

  Given equations c o s  2 ( θ + α) = 1 – 2a2

cos 2(θ + β) = 1 – 2b2

⇒  cos 2(θ + α) + cos 2(θ + β) = 2(1 – a2 – b2)

⇒  2 cos (2θ + α + β) cos(α – β) = 2(1 – a2 – b2)

from (i)

cos (α – β) – 
)cos

ba1 22

β−α(

−−
 = 2ab

⇒ cos2 (α – β) – 2ab cos (α – β) = 1 – a2 – b2

⇒ 1+cos 2(α – β) – 4ab cos (α – β) = 2 – a2 – b2

Sol.41 A + B + C = π

L.H.S. = tan C (tan A + tan B) + tan A tan B

= tan C tan (A + B) (1 – tan A tan B) + tan A tan B

= – tan2 C + tan A tan B (tan2 C + 1)

= 1 – sec2 C + tan A tan B sec2 C

= 1 – sec2 C (1 – tan A tan B)

= 1 – sec2 C 
BcosAcos

)BAcos( +

= 1 + sec2 C cos C sec A sec B

= 1 + sec A sec B sec C

Sol.42 tan2α + 2 tan α . tan 2β = tan2β + 2 tanβ . tan 2α

⇒  tan2α – tan2β = 2 (tanβ tan 2α – tan α tan2β)

    ⇒ tan2α – tan2β = 4 tanα tan β 












β−α−

α+−β−

)tan1)(tan1(

tan1tan1
22

22

   ⇒ (tan2 α – tan2β) 











−

β−α−

βα
1

)tan1)(tan1(

tantan4
22 = 0

   ⇒ tan2α – tan2β = 0   ⇒  tan α = ± tan β

or   4 tan α tan β = (1 – tan2α) (1 – tan2β)










α−

α
2tan1

tan2
 2tanβ = 1 – tan2β

   ⇒ 2 tan2α tan β + tan2β = 1

Similarly 













β−

β
2tan1

tan2
 2 tan α = 1 – tan2α

    ⇒ 2 tan α tan 2β + tan2α = 1

Sol.43 Let cos (sin θ) > sin (cos θ)

⇒  cos 















θ−

π

2
cos  > sin 
















θ−

π

2
sin

Let   
2

π
 – θ = α

⇒ cos (cosα) > sin (sin α)

⇒ sin 







α−

π
cos

2
 > sin (sin α)

⇒ 
2

π
 – cos α > sin α  ⇒ 

2

π
 > sinα + cos α

         which is true (∵ Max value of (sin α + cos α) is 2 )

∴ cos (sin θ) > sin (cosθ)

Sol.44 r = 10 cm

arc AB = 2π(10) ×
π×

π

24
     

B

AO

10

10
4

π

    = π
2

5
 cm

Sol.45 arc AB = arc CD

           

B

A O r2

D

CP r1

3

2π

12

5π

⇒ 2πr2 
π

π

2

3/2
 = 2πr1 π

π

2

12/5
 ⇒ 

2

1

r

r
= 

5

8

Sol.46 tan x = 
4

3
, π < x < 

2

3π

sin x = – 
5

3−
 & cos x = 

5

4−

⇒  2 cos2 
2

x
 – 1 = 

5

4−
 ⇒ cos 

2

x
 = ± 

10

1

 cos 
2

x
 = – 

10

1−
       ∵ 



 π

<<
π

4

3

2

x

2

Now 2 sin 
2

x
 cos 

2

x
 = – 

5

3

sin 
2

x
 = – 

10

3−
 × 

1

10−
  ⇒  sin 

2

x
 = 

10

3

Sol.47 (i) L.H.S. = sec4A (1 – sin4A) – 2tan2A

= sec4A (1 – sin2A) (1+ sin2A) – 2tan2A

= sec2A (1 + sin2A) – 2 tan2A
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= sec2A + tan2A – 2tan2A

= sec2A + tan2A – 2tan2A

= sec2A – tan2A = 1 = R.H.S.

(ii) L.H.S. = 
θ+

−θθ

sin1

)1(seccot2

= 
)1)(secsin1)(sin1(sin

)sin1)(1)(sec1(seccos
2

2

+θθ−θ+θ

θ−+θ−θθ

= 
θ

θ
2

2

sin

cos
 

)sin1(

)1(sec
2

2

θ−

−θ

)sec1(

)sin1(

θ+

θ−

= 
θ

θ
2

2

sin

cos
 

θ

θ
2

2

cos

tan
 

)sec1(

)sin1(

θ+

θ−

= 
θ2cos

1
 

)sec1(

)sin1(

θ+

θ−
 = sec2θ

)sec1(

)sin1(

θ+

θ−

Sol.48 L.H.S.= 







+

2

B
sin

2

A
sin  + sin 

2

C

= 2 sin 






 +

4

BA
 cos 







 −

4

BA
 + cos 







 +

2

BA

         = 2 sin 






 +

4

BA
 cos 







 −

4

BA
 + 1 – 2 sin2 







 +

4

BA

= 1 + 2 sin 






 +

4

BA
 















 +
−






 −

4

BA
sin

4

BA
cos

    = 1+2 sin 






 +

4

BA


























 +
−

π
−






 −

4

BA

2
cos

4

BA
cos

   1 + 2 sin 






 −π

4

C



































 +
+

π
−

−

























 +
−

π
+

−

−
2

4

)BA(

24

BA

sin
2

4

BA

24

BA

sin2

= 1 + 2 sin 






 −π

4

C
 

B A
2sin sin

4 4

 π − − π   
−    

    

= 1 + 4 sin 






 −π

4

A
sin 







 −π

4

B
 sin 







 −π

4

C
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Sol.1 L.H.S. = cos2 α + cos2 (α + β) – 2cos α cos β

cos (α + β)

= cos2 α + cos (α + β) [cos (α + β) – 2cos α cos β]

= cos2 α – cos(α + β) cos(α – β)

= cos2 α – (cos2 α – sin2 β) = sin2 β = R.H.S.

Sol.2 R.H.S. = 2 sin2β + 4 cos (α + β) sin α sin β +

cos 2(α + β)

= 2 sin2 β + 2 cos (α + β)

[2 sin α sin β + cos (α + β)] – 1

= 2 sin2 β – 1 + 2 cos (α + β) cos (α – β)

= 2 sin2 β – 1 + 2 cos2 α – 2 sin2 β

= 2 cos2 α – 1 = cos 2α = L.H.S.

Sol.3 (a) tan 20º . tan 40º . tan 60º . tan 80º

= tan 60º × [tan 20º tan (60º – 20º) tan (60º + 20º)]

= 3  × tan 3(20º) = 3  × 3  = 3

    (b) Let 
16

π
 = θ

L.H.S. = sin4 θ + sin4 3θ + sin4 5θ + sin4 7θ

    = sin4 θ + sin4 3θ + cos4 3θ + cos4 θ

    = (sin4 θ + cos4 θ) + (sin4 3θ + cos4 3θ)

    = (sin2 θ + cos2 θ)2 – 
2

2

2
sin2θ cos2θ

+ (sin2 3θ + cos2 3θ)2 – 
2

2

2
 sin2 3θ cos2 3θ

= 2 – 
2

1
 sin2 2θ – 

2

1
 sin2 6θ

= 2 – 
2

1
 sin2 2θ – 

2

1
 cos2 2θ = 2 – 

2

1
(1) = 

2

3

Sol.4 (a) 4 cos 20º – 3  cot 20º

= 4 cos 20º – 3  
º20sin

º20cos

= 2 cos 20º 











−

º20sin2

3
2

= 2 cos 20º 







−

º20sin

º60sin
2

= cos 20º 
º20sin

]º60sinº20sinº20[sin −+

EXERCISE – IV HINTS & SOLUTIONS

= 2 cos 20º 
[sin 20º 2 cos 40ºsin 20º]

sin 20º

−

= 2 cos 20º [1 – 2 cos 40º]

= 2 cos 20º – 2.2 cos 20º cos 40º

= 2 cos 20º – 2[cos 60º + cos 20º]

= –2 × 
2

1
 = –1

     (b)
º20sin

º20cosº40cos2 −

= 
º20sin

º20cosº40cosº40cos −+

= 
º20sin

º10sinº30sin2º40cos −

= 
º20sin

º80cosº40cos −
 = 

2 sin 60º sin 20º

sin 20º

= 2 × 
2

3
 = 3 .

     (c) Let 
16

π
 = θ

       =  cos6 θ + cos6 3θ + cos6 5θ + cos6 7θ

       =  cos6 θ + cos6 3θ + sin6 3θ + sin6 θ

       =  sin6 θ + cos6θ + sin6 3θ + cos6 3θ

         = (sin2 θ + cos2 θ)3 – 3 sin2 θ cos2 θ (sin2 θ + cos2 θ)  +

(sin2 3θ + cos2 3θ)3 – 3 sin2 3θ cos2 3θ

(sin2 3θ + cos2 3θ)

       = 1 – 3 sin2 θ cos2 θ + 1 – 3 sin2 3θ cos2 3θ

       = 2 – 
4

3
 sin2 2θ – 

4

3
 sin2 6θ = 2 – 

4

3
(1) = 

4

5

    (d) tan 10º – tan 50º + tan 70º

= tan 10º – tan (60º – 10º) + tan (60º + 10º)

= tan 10º – 
º10tan31

)º10tan3(

+

−
 + 

º10tan31

º10tan3

−

+

=
º10tan31

º10tan3º10tan9
2

3

−

−
=

º10tan31

)º10tanº10tan3(3
2

3

−

−

= 3 tan 3(10º) = 3 × 
3

1
 = 3

Sol.5 X = sin 






 π
+θ

12

7
 + sin 







 π
−θ

12
 + sin 







 π
+θ

12

3
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  = 2 sin 






 π
+θ

4
 cos 

3

π
 + sin 







 π
+θ

4

X = 2 sin 






 π
+θ

4

|||’y Y = 2 cos 






 π
+θ

4

X

Y
 = tan 







 π
+θ

4
 = 

θ−

θ+

tan1

tan1

X

Y
 – 

Y

X
 = 

θ−

θ+

tan1

tan1
 – 

θ+

θ−

tan1

tan1

= 
θ−

θ
2tan1

tan4
 = 2 tan 2θ

Sol.6 tan 
24

π
 = )sr)(qp( −−

tan 
24

π
 = 

12
sin

12
cos1

π

π
−

 = 

22

13

22

13
1

−

+
−

= 
13

1322

−

−−
 × 

)13(

)13(

+

+

= 
2

13223362 −−+−−

= 
2

2243262 +−−
 = 2236 +−−

= )12()23( −−  ⇒ p = 3, q = 2, r = 2, s = 1

Sol.7 m tan (θ – 30)º = n tan (θ + 120º)

n

m

)º30tan(

)º120(tan
=

−θ

θ+
C & D apply

⇒
º150sin

)º902(sin +θ
=

nm

nm

−

+
⇒ cos 2θ =

2

1









−

+

nm

nm

Sol.8 cos (α + β) =
5

4
,  sin (α – β) =

13

5
,  α, β ∈ 







 π

4
,0

tan (α + β) =
4

3
,  tan (α – β) =

12

5
,  0 < α+β  < 

2

π

tan (2α) = tan ((α + β) + (α – β))

= 
)tan()tan(1

)tan()(tan

β−αβ+α−

β−α+β+α

= 

12

5

4

3
1

12

5

4

3

×−

+

 = 
16/11

12/14
 = 

12

14
 × 

11

16
 = 

33

56

Sol.9 f(x) = 
ab

1

−
 

2

b a
sin 2x

a

b a
1 sin x

a

−

 −
+   
 

 xtanba 2+

for b > a > 0

       =
a

1

a

xsin)ab(a

x2sin

2−+













+

xcos

xsin
ba

2

2

 =
|xcos|

x2sin

Sol.10 (a) y = 10cos2x – 6 sin x cos x + 2 sin2x

y = 5(1 + cos 2x) – 3 sin 2x + (1 – cos 2x)

y = 6 + 4 cos 2x – 3 sin 2x

y = 6 + 5 sin (α – 2x)

ymin = 6 – 5 = 1

ymax = 6 + 5 = 11

(b) y = 1 + 2 sin x + 3 cos2 x

y = 4 + 2 sin x – 3 sin2 x

y = – 3(sin2 x – 
3

2
sin x) + 4

   = – 3 




















−

2

3

1
xsin  + 

3

13

ymax = – 3(0) + 
3

13
 = 

3

13
    if sin x = 

3

1

ymin = – 3 

2

3

1
1 








−− +

3

13
= –

3

16
+

3

13
 = –1

If sin x = –1

(c) y = 9 sec2 x + 16 cosec2 x

   = 9 + 9 tan2 x + 16 + 16 cot2 x

   = 25 + (3 tan x – 4 cot x)2 + 24

ymin = 49 + 0     If 3 tan x = 4 cot x

ymin = 49 tan2 x = 
3

4

(d) y = 3 cos 






 π
+θ

3
 + 5 cos θ + 3
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y = 
2

3
 cos θ – 

2

33
sin θ + 5 cos θ + 3

y = 
2

1
 (13 cos θ – 3 3  sin θ) + 3

ymax = 7 (+1) + 3 = 10

ymin = 7 (–1) + 3 = – 4

– 4 < y < 10

Sol.11 A + B + C = π

L.H.S. = ∑ CtanBtan

Atan

= ∑
−−

CtanBtan

)CtanBtanCtanBtanA(tan

= ∑∑ 







+−

Btan

1

Ctan

1
)A(tan

= ∑∑∑ −− BcotCcotAtan

= ∑∑ − Acot2Atan  = R.H.S. Hence proved.

Sol.12 A1, A2, A3, ..... An vertices of n side regular

polygan

       
21AA

1
=

31AA

1
+

41AA

1

Let radius of

circle is r

angle at the centre    

A1

A2

A3

A4

n

2π

r
r

r

r

subtend by one

side is 






 π

n

2

A1A2 = 2 r sin 
n

π
Let 

n

π
 = θ

A1A3 = 2r sin 
n

2π
       π = nθ

A1A4 = 2r sin 
n

3π

θsinr2

1
 = 

θ2sinr2

1
 + 

θ3sinr2

1

        ⇒ 
θsin

1
–

θ3sin

1
=

θ2sin

1
⇒

θθ

θ−θ

sin3sin

sin3sin
= 

θ2sin

1

⇒ sin 4θ = sin 3θ ⇒ 4θ + 3θ = π

⇒ 7θ = π = nθ ⇒ n = 7

sides

Sol.13 L.H.S. = 
Acos

Asin1+
 + 

cosB

1 sinB−

       =
Acos

Asin1+
+

Bcos

Bsin1+
= 








−

π
+








−

π

2

B

4
cot

2

A

4
cot

= 









−

π








−

π









−−

π

2

B

4
sin

2

A

4
sin2

2

B

2

A

2
sin2

= 

A B A B
2.2.cos sin

2 2

A B A B A B
2 cos sin sin

2 2 2

+ −   
   
   

 − + −     
−      

      

= 
)BcosA(cos)BAsin(

)BsinA(sin2

−−−

−
 = R.H.S.

Sol.14 If α + β = γ

L.H.S. = cos2 α + cos2 β + cos2 γ

= 1 + (cos2 α – sin2 β) + cos2 γ

= 1 + cos (α + β) cos (α – β) + cos2 γ

= 1 + cos γ cos (α – β) + cos2 γ

= 1 + cos γ (cos (α – β) + cos (α + β))

= 1 = cos γ 2 cos α cos β

= 1 + 2 cos α cos β cos γ = R.H.S.

Sol.15 α + β + γ = 
2

π

L.H.S.  = tan 






 α
−

π

24
tan 







 β
−

π

24
tan 







 γ
−

π

24

(Nr) R.H.S. = sin α + sin β + sin γ – 1

= 2 sin 






 β+α

2
 cos 







 β−α

2
 + cos (α + β) – 1

= 2 sin 






 β+α

2
 cos 







 β−α

2
 – 2 sin2 







 β+α

2

= 2 sin 






 β+α

2
 



























 β+α
−

π
−






 β−α

22
cos

2
cos

= 4 sin 
4 2

π α 
− 

 
 sin 







 β
−

π

24
 sin 







 γ
−

π

24

Dr (R.H.S.) = cos α + cos β + cos γ
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= 2 cos 






 β+α

2
 cos 







 β−α

2
 + sin (α + β)

= 2 cos 






 β+α

2
 















 β+α
+







 β−α

2
sin

2
cos

= 4 cos 






 α
−

π

24
 cos 







 β
−

π

24
 cos 







 γ
−

π

24

r

r

D

N
 = L.H.S.

Sol.16 Let 
19

π
 = θ  ⇒  π = 19θ

P = cos θ + cos 3θ + cos 5θ + ........+ cos 17θ

= 









×θ









×θ

2

1
2sin

2

9
2sin

 cos 






 θ+θ

2

17

= 
θ

θ

sin

9sin
 . cos 9θ = 

θ

θ

sin2

18sin
 = 

2

1

Now  let 
21

π
 = θ  ⇒  π = 21π

Q = cos 2θ + cos 4θ + cos 6θ +.......+ cos 20θ

       =









×θ









×θ

2

1
2sin

2

10
2sin

 cos 






 θ+θ

2

202
=

θ

θ

sin

10sin
cos (111θ)

= 
θ

θ−

sin2

10sin2
 cos 10θ = – 

θ

θ

sin2

20sin
 = –

2

1

P – Q = 
2

1
 – 








−

2

1
 = 1

Sol.17 sin 4A + sin 4B + sin 4C = 0  ⇔  ∆ ABC is Right ∆

   ⇒ 2 sin (2A+2B) cos (2A–2B) + 2 sin (2C) cos 2C=0

∵  2A + 2B + 2C = 2π  ⇒ 2C = 2π – (2A + 2B)

       ⇒ 2 sin (2A + 2B) [cos (2A – 2B) – cos (2A + 2B)] = 0

⇒  – 2 sin 2C 2 sin 2A sin 2B = 0

⇒  4 sin 2A sin 2B sin 2C = 0

⇒  sin 2A = 0 or sin 2B = 0 or sin 2C = 0

2A = π 2B = π   or  2C = π

A = 
2

π
   or B = 

2

π
C = 

2

π

Sol.18 (1 + tan 1º) (1 + tan 2º) ...... (1 + tan 45º) = 2n

L.H.S. = (1 + tan (45º – 44º)) (1 + tan (45º – 43º))

   .......(1 + tan 43º) (1 + tan44º)  (2)

= 








+

−
+

º44tan1

º44tan1
1 









+

−
+

º43tan1

º43tan1
1  ...............

.......................... (1 + tan 43º) (1 + tan 44º)  2

= 
)º44tan1(

2

+
×

)º43tan1(

2

+
 .... × (1 + tan 43º)

(1 + tan 44º) 2

= (2)22 . 2 = 223 ⇒  n = 23

Sol.19 3 sin x + 4 cos x = 5 x ∈ 






 π

2
,0

        ⇒ 
5

3
sin x +

5

4
cos x = 1     {∵ sin θ =

5

4
,cos θ =

5

3

⇒ sin (θ + x) = 1 ⇒ θ + x =
2

π
  ⇒ x = 








θ−

π

2

2 sin x + cos x + 4 tan x

= 2 sin 







θ−

π

2
 + cos 








θ−

π

2
 + 4 tan 








θ−

π

2

= 2 cos θ + sin θ + 4 cot θ

= 2 








5

3
+

5

4
 + 4 × 

3

4
 = 

5

6
 + 

5

4
 + 3 = 2 + 3 = 5

Sol.20 L.H.S. = 
x3cos

xsin
 + 

x9cos

x3sin
 + 

x27cos

x9sin

Let T1 = 
x3cos

xsin
 × 

xcos

xcos

= 
x3cosxcos2

x2sin
 = 

x3cosxcos2

)xx3(sin −

= 
2

1
 [tan 3x – tan x]

|||’y T2 = 
x9cos

x3sin
 = 

2

1
 [tan 9x – tan 3x]

& T3 = 
x27cos

x9sin
 = 

2

1
 [tan 27x – tan 9x]

T1 + T2 + T3 = 
2

1
 [tan 27x – tan x] = R.H.S.
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Sol.21 x1 = cos 
11

π
 cos 

11

2π
 cos 

11

3π
 cos 

11

4π
 cos 

11

5π

Let 
11

π
 = θ   ⇒  111θ = π

= – cos θ cos 2θ cos 4θ cos 8θ cos 5θ

= cos θ cos 2θ cos 4θ cos 8θ (– cos 5θ)

= cos θ cos 2θ cos 4θ cos 8θ cos 16θ

= 
θ

θ

sin2

32sin
5  = 

32

1

x2 = cos θ + cos 2θ + cos 3θ + cos 4θ + cos 5θ

= 









×θ









θ

2

1
sin

2

5
sin

 × cos 






 θ+θ

2

5

= 

2
sin2

1

θ
 







 θ
−

θ

2
sin

2

11
sin  = 

2

1 1
1

sin /2

 
− 

θ 

= 
2

1
 [cosec 

2

θ
 – 1]

      x1 . x2 =
32

1
×

2

1
 [cosec

2

θ
–1] =

64

1








−

π
1

22
eccos

Sol.22 If θ = 
7

2π
  ⇒  7θ = 2π

tan θ . tan 2θ + tan 2θ . tan 4θ + tan 4θ . tan θ = – 7

⇒  (tan θ tan 2θ + 1) + (tan 2θ tan 4θ + 1)

+ (tan 4θ tan θ + 1) = – 4

⇒  







+

θθ

θθ
1

2coscos

2sinsin
 + 








+

θθ

θθ
1

4cos2cos

4sin2sin

+ 







+

θθ

θθ
1

cos4cos

sin4sin
 = – 4

∵  cos 3θ = cos 4θ

⇒  
θcos

1
 + 

θ2cos

1
 + 

θ4cos

1
 = – 4

L.H.S. = 








θθθ

θθ+θθ+θθ

4cos2coscos

2coscos4coscos4cos2cos

= 
2(cos2 cos4 cos cos3 cos cos5 )

2cos cos 2 cos4

θ θ + θ θ + θ θ

θ θ θ

= 
θθθ

θ+θ+θ+θ+θ+θ

4cos2coscos2

4cos6cos2cos4cos2cos6cos

= 
θθθ

θ+θ+θ

4cos2coscos

6cos4cos2cos

= 

θ

θ








 θ+θ









×θ









×θ

sin2

8sin

2

62
cos

2

1
2sin

2

3
2sin

3

 = 23 
sin 3 cos 4

sin8

θ θ

θ

= 
θ

θθ

8sin

)3cos3sin2(22

 = 
θ

θ

8sin

6sin4
 = –4  R.H.S.

Sol.23

88

n 0

1
.cos k cos(n 1)k

=
+∑    ∵  k = 1º

= ∑
=

+

88

0n
k)1ncos(.nkcosksin

ksin

= 
ksin

1
 ∑

=
+

−+
88

0n
k)1n(cosnkcos

]nkk)1n[(sin

= 
ksin

1
 ∑

=









+

+−+
88

0n
k)1ncos(nkcos

nksink)1n(cosnkcosk)1nsin(

=
ksin

1
∑

=

−+
88

0n

)nktank)1n(tan( =
ksin

1
tan 89k

= 
º1sin

º89tan
 = 

º1sin

º1cot
 = 

º1sin.º1sin

º1cos
 = 

ksin

kcos
2

Sol.24 cos A = tan B,               cos B = tan C

cos2A = tan2B,     cos2B = tan2C

cos2A = sec2B – 1,    sec2 B = cot2 C

⇒  cos2 A = cot2 C – 1

⇒  cos2 A = 

2 2

2

cos C sin C

sin C

−
 = 

2

2

2 cos C 1

1 cos C

−

−

⇒  cos2A = 
Atan1

1Atan2
2

2

−

−
    {∵ cos2 C = tan2 A}

⇒  1 – sin2A = 
AsinAcos

AcosAsin2
22

22

−

−

⇒  (1 – sin2 A) = 
Asin21

1Asin3
2

2

−

−
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⇒  1 + 2 sin4A – 3 sin2 A = 3 sin2 A – 1

⇒  sin4A – 3 sin2A + 1 = 0

⇒  sin2 A = 
± +

∴ ≠ 23 5 3 5
sin A

2 2

⇒ sin2 A =  
2

53 −
 × 

2

2

⇒  sin2 A = 
4

526 −
 = 

( )
2

2

2

15 −

⇒  sin A = ± 
2

)15( −

∵  {by given equation  ⇒  A, B, C lies in Ist quad.

⇒  sin A = 
2

15 −
 = 2 












 −

4

15
 = 2 (sin 18º)

Similarlly sin B = sin C = 2 sin 18º

Sol.25 (1 + sin t) (1 + cos t) = 
4

5
......(i)

⇒ 1 + (sin t + cos t) + sin t cos t = 
4

5
 .....(ii)

we will find

Let y = 1 – (sin t + cos t) + sin t cos t

y = (1 + (sin t + cos t) + sin t cos t – 2(sin t + cos t)

y = 
4

5
 – 2 (sin t + cos t) ........(iii)

From (ii)

2

1
 + 

2

1
 + sin t cost + (sin t + cos t) = 

4

5

⇒
2

1
+

2

1
(1 + 2 sin t + cos t) + (sin x + cost) =

4

5

⇒ 
2

1
+

2

1
 (sint + cos t)2 + (sint + cos t) = 

4

5

 Let sin t + cos t = x

⇒  
2

1
 + 

2

x2

 + x = 
4

5
⇒   2x2 + 4x – 3 = 0

⇒  2x2 + 4x – 3 = 0 ⇒  x =  
2

102 ±−

2−  < sin t + cos t < 2

∴ x = 
2

210 −
 = 

2

10
 – 1

Put in equation (iii)

y = 
4

5
 – 2 













−1

2

10
 = 

4

13
 – 10

Sol.26 cot A + cot B + cot C = 3

We know

cot A cot B + cot B cot C + cot C cot A = 1

Now

 (cot A + cot B + cot C)2 = ∑ + 2Acot2 cot A cot B∑
= cot2 A + cot2B + cot2C + 2

= 
2

1
[∑(cotA – cotB)2 + 2∑cotA cotB] + 2

⇒ (cotA + cosB + cotC)2 =
2

1
Σ(cotA – cotB)2 + 3

∵  (cotA + cotB + cotC)2 = 3

⇒  
2

1
∑(cotA – cotB)2 = 0

⇒  (cotA – cotB)2 + (cotB – cotC)2

+ (cotC – cotA)2 = 0

⇒  cotA = cotB & cotB = cotC & cotC = cotA

⇒  A = B & B = C & C = A

⇒  A = B = C ⇒  equiliteral triangle

Sol.27 Average of n sin nº; n = 2, 4, 6, ... , 180

90

1
 [2 sin2º + 4 sin4º + 4 sin6º + ... + 88 sin 88º

+ 90 sin90º +.......+ 180 sin 180º]

=
90

1
[2 sin2º+4sin4º + ................ + 88 sin88º

+ 90 + 92 sin 88º + ................ + 178 sin 2º]

= 
90

1
 [(2 + 178) sin 2º + (4 + 176) sin 4º + ...

+ (88 + 92) sin 88º + 90]

= 
90

180
 (sin 2º + sin 4º + ... + sin 88º) + 

90

90

= 

44
2sin 2º

2

1
sin 2º

2

 
× 

 
 

× 
 

 sin 






 +

2

88º2
 + 1

= 
º1sin

º45sinº44sin2
 + 1 = 

º1sin

º89cosº1cos −
 + 1

= cot 1º – 
º1sin

º1sin
 + 1 = cot 1º
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Sol.28 sin (27º) = sin (45º – 18º)

      = 
2

1
 cos 18º – 

2

1
 sin 18º

      = 
2

1
 

4

5210 +
 – 

2

1

4

)15( −

⇒  4 sin 27º = 
2

5210 +
 – 

2

)15( 2−

       = 55 +  – 53 −  = 2/12/1 )53()55( −−+

Sol.29 ∑ tan 
2

A
 tan 

2

B
 = 1

we know Σa2 – Σab ≥ 0

⇒ 
2

A
tan2∑  – 

2

B
tan

2

A
tan∑  ≥ 0

⇒ tan2 
2

A
 + tan2 

2

B
 + tan2 

2

C
 ≥ 1

Sol.30 Let 








2

B
sin

2

A
sin2  sin 

2

C
 = 2p

⇒  














 +
−






 −

2

BA
cos

2

BA
cos  sin 

2

C
 = 2p

⇒  cos 






 −

2

BA
 sin 

2

C
 – sin2 

2

C
 = 2p

⇒  

2

2

C
sin 








 – cos 

2

)BA( −
 









2

C
sin  + 2p = 0

Let sin 
2

C
 = t   ⇒ t2 – 















 −

2

BA
cos t + 2p = 0

∴  D ≥ 0, ∵  t is real

cos2 






 −

2

BA
 – 8p ≥ 0

⇒  cos2 






 −

2

BA
 ≥ 8p   ⇒  p ≤ 

8

2

BA
cos2 







 −

Maximum value of cos2 






 −

2

BA
 is one

p ≤ 
8

1
  ⇒ sin 

2

A
 sin 

2

B
 sin 

2

C
 ≤ 

8

1

Sol.31 sin x + sin y = a ......(i)

& cos x + cos y = b ......(ii)

& tan x + tan y = c ......(iii)

from first two equation

2 + 2 cos (x – y) = a2 + b2

⇒  cos (x – y) = 
2

2ba 22 −+
&

)ii(

)i(
 = 








 −







 +








 −







 +

2

yx
cos

2

yx
cos2

2

yx
cos

2

yx
sin2

 = 
b

a

tan 






 +

2

yx
 = 

b

a
  ⇒  cos (x + y) = 22

22

ab

ab

+

−

&  sin (x + y) = 22 ab

ab2

+

from (iii) tan x + tan y = c

⇒  
xcos

xsin
+

ycos

ysin
 = c ⇒ 

2

2
×

ycosxcos

)yx(sin +
= c

⇒  
)yxcos()yx(cos

)yx(sin2

−++

+
 = c

⇒  

2

2ba

ab

ab

ab

ab2.2

22

22

22

22

−+
+

+

−

+
 = c

⇒
)ab(

ab4
22 + ]b2a2)ba(a2b2[

)ab(2
2222222

22

−−++−

+
= c

⇒ 2222 a4)ba(

ab8

−+
 = c

Sol.32 Method–I (x2 + 2xy – y2)2 = 36

x4 + y4 + 4x2y2 + 4x3y – 4xy3 – 2x2y2 = 36

⇒  x4 + y4 + 2x2y2 + 4xy(x2 – y2) = 36
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⇒  (x2 + y2)2 = 36 – 2(6 – (x2 – y2)) . (x2 – y2)

{ 2xy = 6 – (x2 – y2)}

Let x2 – y2 = t

 = 36 – 2(6 – t) t

 = 36 – 12t + 2t2

 = 2(t2 – 6t + 18)

Min value is = 2
D

4a

− 
 
 

 = 2 . 
4

36
 = 2 × 9 = 18

Method–II    Let x = r cos θ

y = r sin θ

r2 cos2 θ + 2r2 sin θ cos θ – r2 sin2 θ = 6

⇒  r2 (cos2 θ – sin2 θ) + r2 sin 2θ = 6

⇒  r2 (cos 2θ + sin 2θ) = 6

⇒  r2 = 
)2sin2(cos

6

θ+θ

Max value (cos 2θ + sin 2θ) = 2

(x2 + y2)2 = (r2)2 = 

2

2

6








 = 

2

36
 = 18
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Sol.1 (a) f(θ) = sin θ(sin θ + sin 3θ)

      = sin θ . sin θ (1 + 3 – 4 sin2 θ)

      = sin2 θ (4 – 4 sin2 θ)

      = 4 sin2 θ cos2 θ = sin2 2θ

         0 ≤ f(θ) ≤ 1

(b)
2

A
 + 

2

B
 + 

2

C
 = 

2

π

tan 







+

2

B

2

A
 = tan 








−

π

2

C

2

A B
tan tan

2 2

A B
1 tan tan

2 2

 
+ 

 

−
 = 

2

C
tan

1

⇒ tan
2

A
 tan

2

B
 + tan

2

B
 tan

2

C
 + tan

2

C
 tan

2

A
 = 1

cot
2

A
 + cot

2

B
 + cot

2

C
= cot

2

A
cot

2

B
cot

2

C

Sol.2 (a) y = 27cos 2x . 81sin 2x

   = 3(3 cos 2x + 4 sin 2x) = 3A

Let A = 3 cos 2x + 4 sin 2x

minA 5
miny 3 3−= =     &   5A

max 33y max ==

(b) x – y = 
4

π
   .....(i) cot x + cot y = 2

xsin

xcos
 + 

ysin

ycos
 = 2

⇒  
ysinxsin

)yxsin( +
 = 2 ⇒  

ysinxsin2

)yxsin( +
 = 1

⇒  
)yxcos()yxcos(

)yx(sin

+−−

+
 = 1     x – y = 

4

π

⇒  sin (x + y) = 
2

1
 – cos (x + y)

⇒  sin (x + y) + cos (x + y) = 
2

1

EXERCISE – V HINTS & SOLUTIONS

⇒  
2

1
 sin (x + y) + cos (x + y) 

2

1
 = 

2

1

⇒  sin 






 π
++

4
yx  = 

2

1
     {∵  x, y > 0

⇒  x + y + 
4

π
=

6

π
 or 

6

5π
  {

6

π
reject ∵ x + y >

6

π

∴  x + y = 
6

5π
 – 

4

π

x + y = 
12

7π
.....(ii)   solve (i) & (ii)

x = 
12

5π
  &  y = 

6

π

Sol.3 α + β = 
2

π
, β + γ = α

tan (α + β) = not defined

⇒  1 – tan α tan β = 0    ⇒  tan α tan β = 1

β + γ = α   ⇒  γ = α – β

tan γ = 
βα+

β−α

tantan1

tantan
 ⇒ tan γ = 

2

tantan β−α

⇒  tan α = tan β + 2 tan γ

Sol.4 0 < cos φ = 
3

1
 < 

2

1
 & θ = 

6

π

⇒ cos 
2

π
 < cos φ < cos 

6

π

⇒ 
2

π
 > φ > 

3

π
 ⇒ 

3

π
 < φ < 

2

π

⇒ 
3

π
 + 

6

π
 < φ + θ < 

2

π
 + 

6

π
 ⇒ 

2

π
 < φ + θ < 

3

2π

Sol.5 ∆DEF is equilateral also

& side is = 2

& hight DP= 22 12 − = 3  

A

B C

D

E F

Q

P

O

∵ DP is altitude & median
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OP

DO
 = 

1

2
  ⇒  

OP

OPDO +
 = 

1

12 +
 ⇒ 

OP

DP
 = 

1

3

⇒  OP = 
3

3
 = 

3

1
{PQ = 1

∴  OQ = OP + PQ = 
3

1
 + 1 = 

3

13 +

Now   
OQ

AQ
 = 

1

3
  ⇒  AQ = 3 × 

3

)13( +

⇒  )13(3AQ +=

∆ ABQ ∠ B = 60º

sin 60º = 
AB

AQ
  ⇒  

2

3
 = 

AB

)13(3 +

AB = 2( 3  + 1) = BC

⇒   
2

1
(BC) × (AQ) =

2

1
2( 3 +1) × 3 ( 3 +1)

= 3 (4 + 2 3 ) = 4 3  + 6

Aliter PD = 1

tan 30º = 
BD

PD
 = 

BD

1
         

A

B CD E

P

⇒ BD = 3

BC = AB = CA = 2 + 2 3  = ( )132 +

Area = 
4

3
(BC)2 = 

4

3
4( 3  + 1)2

 = 3 (4 + 2 3 ) = 6 + 4 3

Sol.6 θ ∈ 






 π

4
,0 0 < tan θ < 1  1 < cot θ < ∞

t
1
 = (tan θ)tan θ, t

2
 = (tan θ)cot θ

t
3
 = (cot θ)tan θ, t

4
 = (cot θ)cot θ   ⇒ t

2
 < t

1
 < t

3
 < t

4

Sol.7 (a)
2

xsin4

 + 
4cos x

3
 = 

5

1

divided by cos4 x both side

2

xtan4

 + 
3

1
 = 

5

1
 sec4 x

⇒ 5(3 tan4 x + 2) = 6(1 + tan2 x)2

⇒ 15 tan4x + 10 = 6 tan4x + 12 tan2 x + 6

⇒ 9 tan4x – 12 tan2x + 4 = 0

⇒ (3 tan2 x – 2)2 = 0   ⇒ tan2 x = 
3

2

sec2 x = tan2 x + 1 = 
3

2
 + 1 = 

3

5
  ⇒ cos2x = 

5

3

∴  sin2 x = 1 – 
5

3
  ⇒  sin2 x = 

5

2

cos8x = 
625

81
  ⇒  

27

xcos8

 = 
625

3

sin8 x = 
625

16
  ⇒  

8

xsin8

 = 
625

2

8

xsin8

 + 
27

xcos8

 = 
625

5
 = 

125

1

    (b) ∑
= 







 π
+θ








π

−
+θ

6

1m
4

m
sin.

4

)1m(
sin

1
 = 24

Let θ + 
4

mπ
 = φ

⇒ ∑
= φ







 π
−φ

6

1m sin
4

sin

1  24=

⇒ 

4
sin

1

π
 24

4
sinsin

4
sin6

1m

=








 π
−φφ
















 π
−φ−φ

∑
=

⇒ 2 ∑ 







φ−







 π
−θ cot

4
cot 24=

⇒ 4
4

m
cot

4

)1m(
cot =















 π
+θ−







 π−
+θ∑
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⇒ cot θ – cot 






 π
+θ

2

3
 = 4

⇒ cot θ + tan θ = 4

⇒ tan2 θ – 4 tan θ + 1 = 0

⇒ tan θ = 2 ± 3   ⇒  
12

5
,

12

ππ
=θ

Sol.8 0002

sin
2
θ + 3 sin θ cos θ + 5 cos

2
 θ

4 cos
2
 θ + 1 + 

2

3
 sin 2θ

= 2(1 + cos 2θ) + 1 + 
2

3
 sin 2θ

= 3 + 2 cos 2θ + 
2

3
 sin 2θ

= 3 – 
4

9
4 +  = 3 – 

2

5
 = 

2

1

so max. value = 2

Sol.9 0007

θ=π n/cot

    
θ

=
θ

−
θ 2sin

1

3sin

1

sin

1
⇒

θ
=

θθ

θ−θ

2sin

1

3sin.sin

sin3sin

sin 4θ = sin 3θ ⇒ 7 θ = π

θ = π/7So n = 0007
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EXERCISE – 1
1. B 2. A 3. A 4. D 5. B 6. A 7. A

8. D 9. A 10. D 11. A 12. B 13. C 14. A

15. B 16. A 17. C 18. C 19. A 20. B 21. C

22. B 23. D 24. C 25. A 26. D 27. D 28. B

29. A 30. B 31. A 32. D 33. B 34. B 35. A

36. B 37. C 38. B 39. D 40. C 41. A 42. B

43. A 44. A 45. A 46. A 47. B 48. A 49. B

50. C 51. A 52. C 53. C 54. A 55. A 45. D

57. A 58. B 59. B

EXERCISE – 2
1. BD 2. AB 3. ABCD 4. D 5. BD 6. CD 7. AB

8. AB 9. BD 10. AC 11. CD 12. BD 13. BC 14. BC

15. BD 16. AB

EXERCISE – 3

3. a2b2 + 4a2 = 9b2 19. (i) 1 (ii) – 5 /4 30. – 
4

1
, 

4

1
31. (i) 2, –1 (ii) 2, 0

36. (i) 4 (ii) 4 (iii) 4 (iv) 3  (v) 3 40. 1 – 2a2 – 2b2 44.  
2

5π
 cm

45. r
1
 : r

2
 = 8 : 5 46. sin 

10

3

2

x
=  and cos 

10

1

2

x
−=

EXERCISE – 4

4.  (a)  −1, (b) 3 , (c) 
4

5
, (d) 3 6. p = 3, q = 2; r = 2; s = 1

8. 
33

56
9. |xcos|

x2sin
10. (a) y

max
 = 11, y

min
 = 1; (b) y

max
 = 

3

13
, y

min
 = –1; (c) 49

12. n = 7 17. 1 19. n = 23

20. 5 25. 
4

13
 – 10 35. 18

EXERCISE – 5

1. (a) C 2. (a) max. = 3
5
 & min. = 3

–5
 ; (b) x = 

12

5π
; y = 

6

π

3. C 4. B 5. B 6. B

7. (a) A, B ; (b) C, D 8. 2 9. 7
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