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Chapter 2 | Trigonometric Ratios and Identities 

Solutions

Practice Exercise 1
 1. cos(x – y) = cos x cosy + sinx siny = cosx cosy (1 + tanx tany)
    Put tan x =	n tany
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 2. 3sinq = 5(1 − cosq ) = 5 × 2sin2(q/2) ⇒ tan(q/2) = 3/5

    5sinq − 3cosq = 5
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 3. Since cotA cotB cotC > 0, cot A, cot B, cot C are positive. So, the  
triangle is acute angled.

 4. 2 2 1 4 2 2 2+ + = +( cos ) | cos |q q  = 2 1 2( cos )− q
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  where n is a non-square natural number so 1 − n ≠ 0. Hence  
sec2q  is a rational number.

 6. cosx lies between −1 to 1 for all real x.
  If f(x) = cos(cosx), then f’(x) = 0 when either sinx = 0 or  

sincosx = 0, that is, at x = 0 or x = p/2.
  At x = 0 we get minimum value of f(x) = cos1

 7. 3 tan x = 4 tan y ⇒ 3 sin x cos y = 4 cos x sin y

    ⇒ 3/4 = 4 cos x sin y ⇒ cos x sin y = 3/16
  Therefore,  

    sin (x + y) = sin x cos y + cos x sin y = 
1
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 8. Maximum value of 4sin2x + 3cos2x, that is, sin2x + 3 is 4 and 
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x
2

+ cos
x
2

 is 
1
2

1
2

+  = 2 , both attained at x = p/2. 

Hence, the given function has the maximum value 4 2+ .

 9. According to the given condition, sina + sinb  = −a and  
cosa +		cosb  = −c. So
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 10. sina, sinb, cosa are in GP. Therefore,

sin2b = sina cosa ⇒ cos2b  = 1 − sin2b  ≥ 0
  Now, the discriminant of the given equation is

 4cot2b − 4 = 4 cos2b ⋅cosec2b ≥ 0 ⇒ roots are always real
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 12. sinA sinB = 
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 13. sin2 A + sin2 B + sin2C = 2 ⇒ 2 cos A cos B cos C = 0

⇒ Either A = 90° or B = 90° or C = 90°

 14. Maximum value of 2sinx + 4cosx = 2 5
  Hence, the maximum value of 2sinx + 4cosx +	3 is 2 5 3+
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 16. sec2q  −	 tan2q  =	 
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 17. Discriminant of the given equation = (cos p)2 − 4(cosp − 1)  
sin p = cos2p + 4 (1 − cosp) sin p ≥ 0, if p ∈ (0, p )

[∵ cos2p ≥ 0, 0 ≤ 1 − cosp ≤ 2 and sin p > 0 for all p ∈ (0, p )]
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  Hence, 4 < n ≤ 8.
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 20. tan(A + B) = tan(180° – C)

⇒ 
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⇒	tanA tanB tanC ≥ 33 tan tan tanA B C

⇒	tan2 A tan2 B tan2 C ≥ 27  [cubing both sides]

⇒	tanA tanB tanC ≥ 3 3
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 21. From the second equation, we have
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  and from the first equality

 3sin2 A = 1 –2 sin2B = cos2B (2)

Now  cos (A + 2B) = cosA⋅cos2B – sinA⋅sin2B 

 = 3 cosA⋅sin2A – 
3
2

⋅sinA⋅sin2A 

 = 3cosA⋅sin2A – 3sin2A⋅cosA = 0 

 ⇒  A + 2B = 
p
2

 or 
3
2
p

 

  Given that 0 < A < 
p
2

 and 0 < B < 
p
2

 ⇒  0 < A + 2B < p + 
p
2

  Hence, A + 2B = 
p
2

.

 22. a cos3 q + 3a cos q sin2 q = x
  a sin3 q + 3a cos2 q sin q = y
  x + y = a[sin3q + cos3q + 3 sinq cosq (sinq + cosq )] 
    = a(sinq + cosq )3
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 23. Let a = sin 4q .	Then

     1+ a  = cos 2q + sin 2q

  and 1− a  = cos 2q  – sin 2q  (1 + 1+ a ) tan a = (1 + 1− a )
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  So a = sin 4q  =  sin (p – 4a ) = sin 4a

 24. cos2 q  =  
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  Now,
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