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Chapter 2 | Trigonometric Ratios and Identities 
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Alternative Method
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Hence, the correct answer is option (A).

 4. If sinq = 3sin(q + 2a), then the value of tan (q + a ) + 2 tana  is
 (A) 0 (B) 2
 (C) 4 (D) 1

Solution: Given sin q  = 3 sin (q + 2a). Now

  sin (q + a − a) = 3sin (q + a + a)
⇒ sin (q + a) cosa − cos(q + a) sina
	= 3sin (q + a) cosa + 3cos (q + a) sina
⇒ –2sin (q + a) cosa = 4cos (q + a) sina

⇒ 
− +

+
=

sin( )
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⇒ tan(q + a) + 2 tana = 0

Hence, the correct answer is option (A).

 5. The minimum value of 3tan2q + 12 cot2q  is
 (A) 6 (B) 8
 (C) 10 (D) None of these

Solution:

A.M. ≥ G.M ⇒ 
1
2

 (3tan2q +12 cot2q ) ≥ 6

⇒ 3 tan2 q +12cot2q  has minimum value 12.

Hence, the correct answer is option (D).

 6. Prove that 3(sinx − cosx)4 + 4(sin6x − cos6x) + 6(sinx + cosx)2 = 13.

Solution: Let t1, t2, t3 denote the three expressions on the left.

t1 = 3[(sinx − cosx)2]2 = 3(sin2x + cos2x − 2sinx cosx)2

= 3(1 − 2 sinx cosx)2 = 3(1 + 4sin2x cos2x − 4sinx cosx)
t2 = 4(sin6x − cos6x) = 4(sin2x + cos2x) (sin4x + cos4x − sin2x cos2x)

= 4[(sin2x + cos2x)2 − 2cos2x sin2x − sin2x cos2x]
= 4(1 − 3sin2x cos2x)

t3 = 6(sin2x + cos2x + 2sinx cosx) = 6(1 + 2 sinx cosx)
Therefore, t1 + t2 + t3 = 3 + 4 + 6 = 13

 7. Prove that sin2 
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 8. Prove the identity:

 (cosA + cosB) (cos2A + cos2B) (cos22A + cos22B) … (cos2n−1A  

+ cos2n−1B) = 
(cos cos )

(cos cos )
.

2 2

2

n n

n
A B

A B

−
−

Solution:

(cosA − cosB) (cosA + cosB) = cos2A − cos2B = + − +
1
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Therefore,

(cosA − cosB) (cosA + cosB) (cos2A + cos2B) (cos22A + cos22B)

Proceeding in this manner, we get

 (cosA − cosB) (cosA + cosB) (cos2A + cos2B) (cos22A + cos22B) …	
(cos2n − 1A + cos2n − 1B)

= −
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2 2n
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Hence, the given identity follows.
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Solution:

R.H.S. = (cosA + cos3A) + (cos5A + cos7A)
 = [cos(2A − A) + cos(2A + A)] + [cos(6A − A) + cos(6A + A)]
 = 2cosA⋅cos2A + 2cosA⋅cos6A
 = 2cosA[cos(4A − 2A) + cos(4A + 2A)] = 2cosA⋅2cos2A⋅cos4A
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 10. Prove that cos2x + cos2 
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x  is inde-
pendent of x.
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Solution:
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and this does not contain x. Hence proved.

 11. If 
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Solution: The given condition is

cos4x sin2y + sin4x cos2y = sin2ycos2y
 = sin2y(1 −sin2y) = sin2y −sin4y (1)

Therefore,

sin4 y = sin2y (1 − cos4x) − sin4x cos2y
 = sin2y (1 − cos2x) (1 + cos2x) − sin4x cos2y
 = sin2y sin2x (1 + cos2x) − sin4x cos2y

Hence, 
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 Similarly, on the R.H.S. of Eq. (1), replacing sin2y by 1 − cos2y and 
simplifying as shown above, we get
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By adding Eqs. (2) and (3), we get the desired result.

 12. Prove that: 

  1. tanA + cotA = 2cosec2A
  2. cotA − tanA = 2cot2A

  Deduce that tanA + 2tan 2A + 4tan 4A + 8 cot 8A = cot A and 
more generally

  tan A + 2 tan2A + 22 tan 22 A + … + 2n − 1 tan2n − 1 A + 2n cot2n A 
 = cot A

Solution:
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Therefore,

 tanA = cotA − 2cot2A (1)
 tan2A = cot2A − 2cot4A [changing A to 2A in Eq. (1)] (2)
 tan4A = cot4A − 2cot8A [similar change] (3)

Multiplying Eqs. (1) – (3) by 1, 2, 22 and adding, we get

 tanA + 2tan2A + 22 tan4A = cotA − 8cot 8A 
Hence, 

 tanA + 2tan2A + 22 tan 22A + 23 cot23A = cotA 

The general result can be obtained by repeating the above 
sequence of steps n times.

 13. If A + B + C = p, and 

 tan tan tan
A B C B C A A C B+ −





+ −





+ −





=
4 4 4

1 tan tan tan
A B C B C A A C B+ −





+ −





+ −





=
4 4 4

1 

  prove that sinA + sinB + sinC + sinA sinB sinC = 0.

Solution:
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The given condition implies
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From Eqs. (1) and (2), we get

cosA cosB cosC = (1 − sinA) (1 − sinB) (1 − sinC) 

= (1 + sinA) (1 + sinB) (1 + sinC)

Hence,

  1 − Σ sinA + Σ	sinA sinB − sinA sinB sinC 

= 1 + Σ sinA + Σ sinA sinB + sinA sinB sinC

Therefore, Σ sinA + sinA sinB sinC = 0.
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 14. If 0 ≤ q ≤ 
p
2

, prove the inequality cos(sinq ) > sin (cosq ).

Solution:

We have sinq + cosq = 2  sin q
p
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 But 2 2< p / ;  ( 2  is approximately 1.414 and p /2 is approxi-
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cos  since a < b ⇒ cosa > cosb

cosine being a decreasing function in first quadrant. That is 

cos(sinq ) > sin(cosq )

 15. If tan(p/4 + y/2) = tan3(p/4 + x/2), prove that
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Previous Years' Solved JEE Main/AIEEE 
Questions

 1. A body weighing 13 kg is suspended by two strings 5-m and 
12-m long, their other ends being fastened to the extremities 
of a rod 13-m long. If the rod be so held that the body hangs 
immediately below the middle point. The tensions in the 
strings are:
 (A) 12 kg and 13 kg (B) 5 kg and 5 kg
 (C) 5 kg and 12 kg (D) 5 kg and 13 kg

 [AIEEE 2007]

Solution: See Fig. 2.20. Since, 13 5 122 2 2= + , therefore,

∠ =AOB
p
2

∠AOB  is the angle in a semicircle with diameter AB and centre C.

T2
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5
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p
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p
2

p
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a

a

p-a

-a

p - + a = + a

Figure 2.20

Therefore,

 sin cosa a= =
5

13
12
13

and  
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