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TRIGONOMETRIC RATIOS OF ASSOCIATED ANGLES

Illustrative Examples

1. State which of the following is the value of ?

Watch Video Solution

cot( − 870∘ )

2. Find the value of (i) 

Watch Video Solution

sec( − )
31π

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TDwEiBrOJIft
https://dl.doubtnut.com/l/_tkDLAMUgjIVp
https://dl.doubtnut.com/l/_Pr5owyTRDnbO


3. If  �nd the value of .

Watch Video Solution

sin 49∘ =
3

4
sin 581∘

4. Express  in terms of the ratio of a positive angle less

than .

Watch Video Solution

cos ec( − 1565∘ )

45∘

5. If , �nd the sign of 

Watch Video Solution

θ = 160∘ (sin θ + cos θ)

6. Find the value of .

Watch Video Solution

cos 200∘ sin 160∘ + sin( − 340∘ )cos( − 380∘ )

https://dl.doubtnut.com/l/_Pr5owyTRDnbO
https://dl.doubtnut.com/l/_htj9WEUD4U9I
https://dl.doubtnut.com/l/_Kd62Ye0pP7EK
https://dl.doubtnut.com/l/_tRmmGB8ghHjF


7. Simplify : 

Watch Video Solution

sec(270∘ − A)sec(90∘ − A) − tan(270∘ − A)tan(90∘ + A)

cot A + tan(180∘ + A) + tan(90∘ + A) + tan(360∘ − A) + cos 180∘

8. If  �nd the value of .

Watch Video Solution

4θ = 11π
sin( − θ) + cos( − θ)

secθ + tan( − θ)

9. If , �nd the value of .

Watch Video Solution

tan θ = −
4
3

(sin θ + cos θ)

10. If n is an integer, �nd the value of .

Watch Video Solution

cos[nπ + ( − 1)n ]
π

6

https://dl.doubtnut.com/l/_5I20hjQSuLwh
https://dl.doubtnut.com/l/_aL1amYB6rzQE
https://dl.doubtnut.com/l/_DD7WH03NR69k
https://dl.doubtnut.com/l/_S7ZWmcstfvti


11. Find the sum to n terms of the following series: 

.

Watch Video Solution

cos α + cos(π − α) + cos(2π + α) + ....... (0 < α < )
π

2

12. Solve: .

Watch Video Solution

sin θ + √3 cos θ = 1(0 < θ < 360∘ )

13. Show that, 

Watch Video Solution

cot 1∘ , cot 2∘ cot 3∘ .... . cot 87∘ cot 88∘ cot 89∘ = 1

14. A, B, C, D are the four angles, taken in order of a cyclic quadrilateral.

Prove that, 

Watch Video Solution

cot A + cot B + cot C + cot D = 0

https://dl.doubtnut.com/l/_DVA9Hfes8zxn
https://dl.doubtnut.com/l/_te64FoxWlwRU
https://dl.doubtnut.com/l/_e1CZxJ7htlcM
https://dl.doubtnut.com/l/_DA6YETbLpLge
https://dl.doubtnut.com/l/_FJSx66PZ5gO5


Exercise Multiple Choice Type Questions 1 Mark

15. If , �nd positive magnitude of 

.

Watch Video Solution

tan(α − β) = 1, sec(α + β) =
2

√3

α and β

16. If , �nd the value of .

Watch Video Solution

tan 17∘ = x
tan 163∘ − tan 107∘

1 + tan 163∘ tan 107∘

1. If , then =

A. 

B. 

C. 

D. 

sin θ = −
1

2
θ

30∘

120∘

150∘

210∘

https://dl.doubtnut.com/l/_FJSx66PZ5gO5
https://dl.doubtnut.com/l/_L0Jkjjf9rZqT
https://dl.doubtnut.com/l/_mQH3seDSiLBK


Answer: D

Watch Video Solution

2.  =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin(α − 540∘ )

sin α

−sin α

cos α

−cos α

3. If , then  =

A. 0.7

tan 35∘ = 0.7 tan( − 665∘ )

https://dl.doubtnut.com/l/_mQH3seDSiLBK
https://dl.doubtnut.com/l/_wK91wXxeouZe
https://dl.doubtnut.com/l/_gD9cGlu4aRPv


B. 0.007

C. 

D. 

Answer: D

Watch Video Solution

10

7

100

7

4. State which of the following is the value of ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cot( − 870∘ )

√3

1

√3

−
1

√3

−√3

https://dl.doubtnut.com/l/_gD9cGlu4aRPv
https://dl.doubtnut.com/l/_1RH3mO7YmWoZ
https://dl.doubtnut.com/l/_BNr3esM2CuUI


5. Which of the following is the value of ?

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos( − 1170∘ )

−1

0

−
1

2

6. Which of the following is the value of ?

A. 

B. 

C. 2

D. 

sec( − 945∘ )

√2

−√2

−2

https://dl.doubtnut.com/l/_BNr3esM2CuUI
https://dl.doubtnut.com/l/_YTyP7ReudZz9


Answer: B

Watch Video Solution

7. Which of the following is the value of ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos( − )
5π

2

19π

3

√3

2

−
√3

2

1

2

−
1

2

8.  is true if and only if-

A. 

sec2θ =
4xy

(x + y)2

x + y ≠ 0

https://dl.doubtnut.com/l/_YTyP7ReudZz9
https://dl.doubtnut.com/l/_B3bo4ZcaQPPy
https://dl.doubtnut.com/l/_bY4lviFYtarQ


B. 

C. 

D. 

Answer: B

Watch Video Solution

x = y, x ≠ 0

x = y

x ≠ 0, y ≠ 0

9. If , then  equals-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan θ = secθ = ex cos θ

ex + e − x

2

2

ex + e − x

ex − e − x

2

ex − e − x

ex + e − x

https://dl.doubtnut.com/l/_bY4lviFYtarQ
https://dl.doubtnut.com/l/_BJ39SefQczyr


Exercise Very Short Answer Type Questions 2 Marks

1. Find the values: 

(i) 

Watch Video Solution

cot 660∘ + tan( − 1050∘ )

2. Find the values: 

(ii) 

Watch Video Solution

sin 135∘ cos 210∘ tan 240∘ cot 300∘ sec330∘

3. Find the values: 

(iii) 

Watch Video Solution

sin 420∘ cos 390∘ − cos( − 300∘ )sin( − 330∘ )

https://dl.doubtnut.com/l/_SL3VVltazp6S
https://dl.doubtnut.com/l/_uZ5J47fPlj72
https://dl.doubtnut.com/l/_rhRaLu4WaLks


4. Find the values: 

(iv) 

Watch Video Solution

cos2( ) + cos2( ) + cos2( ) + cos2( )
π

8

3π

8

5π

8
7π

8

5. Find the values: 

(v) .

Watch Video Solution

cos 24∘ + cos 55∘ + cos 125∘ + cos 204∘ + cos 300∘

6. If , show that, .

Watch Video Solution

θ + ϕ = 60∘ sin(120∘ − θ) = cos(30∘ − ϕ)

7. Solve  :  

(a) 

A. `

[0∘ ≤ θ ≤ 360∘ ]

sin θ =
1

2

https://dl.doubtnut.com/l/_46uluizK4ZJu
https://dl.doubtnut.com/l/_EKCF7NM2sUr9
https://dl.doubtnut.com/l/_7djBUGurPGPR
https://dl.doubtnut.com/l/_vT276f4a3kbb


B. 

C. 

D. 

Answer: 

Watch Video Solution

210∘ , 330∘

8. Solve  :  

(b) 

Watch Video Solution

[0∘ ≤ θ ≤ 360∘ ]

sec θ =
2

√3

9. Solve  :  

(c) 

Watch Video Solution

[0∘ ≤ θ ≤ 360∘ ]

3 tan2 θ = 1

https://dl.doubtnut.com/l/_vT276f4a3kbb
https://dl.doubtnut.com/l/_05qclgFMYXIC
https://dl.doubtnut.com/l/_VkD1OervnNFm


10. Prove: (i) 

Watch Video Solution

sin 45∘ cos 65∘ + sin 135∘ cos 115∘ = 0

11. Prove: (ii) 

Watch Video Solution

tan( )tan( )tan( )tan( ) = 1
π

12

5π

12
7π

12

11π

12

12. Prove: (iii)

Watch Video Solution

sec(270∘ − θ)sec(90∘ − θ) − tan(270∘ − θ)tan(90∘ + θ) = − 1

13. Prove: (iv) .

Watch Video Solution

cos 306∘ + cos 234∘ + cos 162∘ + cos 18∘ = 0

https://dl.doubtnut.com/l/_vnAlT3iO6xnr
https://dl.doubtnut.com/l/_PH5EyfmykPMH
https://dl.doubtnut.com/l/_LWwuzkngJTot
https://dl.doubtnut.com/l/_fwLsGJIxMVYz


Exercise Short Answer Type Questions 4 Marks

14. If  is negative, �nd .

Watch Video Solution

tan θ = and sin θ
5

12
cos θ

1. Simplify: 

(i) 

Watch Video Solution

+ −
cos θ

sin(90∘ + θ)

sin( − θ)

sin(180∘ + θ)

tan(90∘ + θ)

cot θ

2. Simplify: 

Watch Video Solution

cos(2π + α)cosec(π − α)tan( + α)π

2

sec( + α)sin( − α)cot(2π − α)π

2
3π

2

https://dl.doubtnut.com/l/_QkRuOGXwF8S2
https://dl.doubtnut.com/l/_bJsjRe5iqhrs
https://dl.doubtnut.com/l/_tSvMoboBNZXJ


3. If  lies in the third quadrant, �nd .

Watch Video Solution

sin θ = − and θ
3

5
tan θ and secθ

4. If  and  is negative, �nd the value of

.

Watch Video Solution

tan θ =
15

8
cos θ

sin( − θ) − cos θ

tan( − θ) + sec( − θ)

5. If  lies in the fourth quadrant and  then �nd the value of 

.

Watch Video Solution

θ secθ =
5

3
6 tan θ + 5 cos θ

5 cot θ + cosecθ

6. Find the sum of n terms: 

Watch Video Solution

sin θ + sin(π + θ) + sin(2π + θ) + sin(3π + θ) + ......

https://dl.doubtnut.com/l/_BtOcWZQN4ccV
https://dl.doubtnut.com/l/_vRgZuguXlaBS
https://dl.doubtnut.com/l/_7pE8W60YoGa0
https://dl.doubtnut.com/l/_lxp2oFD0LpHf


7. If n is an integer, prove that, 

(i) 

Watch Video Solution

cos(nπ + θ) = ( − 1)n cos θ

8. If n is an integer, prove that, 

(ii) 

Watch Video Solution

tan{ + ( − 1)n } = 1
nπ

2

π

4

9. If n is an integer, prove that, 

(iii) .

Watch Video Solution

sin{nπ + ( − 1)n ⋅ } =
π

6

1

2

https://dl.doubtnut.com/l/_lxp2oFD0LpHf
https://dl.doubtnut.com/l/_CUaaxtEWXIoa
https://dl.doubtnut.com/l/_ecXJc8yDgNmJ
https://dl.doubtnut.com/l/_MqkuQjqy5Hmz


10. If n is an integer, prove that, 

(iv) 

Watch Video Solution

tan(nπ + α) = tan α

11. If A,B,C are the angles of a triangle, show that, 

(i) 

Watch Video Solution

sin B cos(C + A) + cos B sin(C + A) = 0

12. If A,B,C are the angles of a triangle, show that, 

(ii) .

Watch Video Solution

tan( ) = cot( + B)
A − B

2

C

2

13. If A,B,C are the angles of a triangle, show that, 

(iii) .= cot C
cos A cos C + cos(A + B)cos(B + C)

cos A sin C − sin(A + B)cos(B + C)

https://dl.doubtnut.com/l/_0T2q0sCbeExe
https://dl.doubtnut.com/l/_bZfS80oJiQrp
https://dl.doubtnut.com/l/_yHxABVyVQAUw
https://dl.doubtnut.com/l/_swydDU3oLBvh


Watch Video Solution

14. If A,B,C are the angles of a triangle, show that, 

(iv) 

Watch Video Solution

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

tan(π − A) + tan(2π − B) + tan(3π − C)

15. If A, B, C, D are the four angle taken in order of a cyclic quadrilateral,

prove that 

(i) 

Watch Video Solution

tan A + tan B + tan C + tan D = 0

16. If A, B, C, D are the four angle taken in order of a cyclic quadrilateral,

prove that 

(ii) 

W t h Vid S l ti

cos(180∘ − A) + cos(180∘ + B) + cos(180∘ + C) − sin(90∘ + D) = 0

https://dl.doubtnut.com/l/_swydDU3oLBvh
https://dl.doubtnut.com/l/_TUII99pAL3U7
https://dl.doubtnut.com/l/_wp4BGcTL4rpd
https://dl.doubtnut.com/l/_MGROlreGgxC1


Watch Video Solution

17. If A, B, C, D are the four angle taken in order of a cyclic quadrilateral,

prove that 

(iii) 

Watch Video Solution

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

18. If A, B, C, D are the four angle taken in order of a cyclic quadrilateral,

prove that 

(iv) .

Watch Video Solution

tan(A + B) + tan(C + D) = 0

19. Prove that, .

Watch Video Solution

tan 1∘ tan 2∘ tan 3∘ .... . tan 87∘ tan 88∘ tan 89∘ = 1

https://dl.doubtnut.com/l/_MGROlreGgxC1
https://dl.doubtnut.com/l/_kANQywm3N4lK
https://dl.doubtnut.com/l/_uvaAPEUZnb5B
https://dl.doubtnut.com/l/_8F9WNHVH4S1c


20. Prove that,

.

Watch Video Solution

tan2( ) ⋅ tan2(2 ) ⋅ tan2(3 ) ⋅ tan2(4 ) ⋅ tan2(5 ) ⋅ tan2(6
π

6

π

16

π

16

π

16

π

16

π

16

21. Show that,

.

Watch Video Solution

tan 181∘ tan 182∘ tan 183∘ .... . tan 267∘ tan 268∘ tan 269∘ = 1

22. Prove that, .

Watch Video Solution

cos2( ) + sin2(3 ) + sin2(5 ) + sin2(7 ) = 2
π

4

π

4

π

4

π

4

23. Find the minimum value of .

Watch Video Solution

2sin2 θ + 2cos2 θ

https://dl.doubtnut.com/l/_TXOnnmJQwIRB
https://dl.doubtnut.com/l/_tcPVzK5vsXO1
https://dl.doubtnut.com/l/_yMK4mo72AcJc
https://dl.doubtnut.com/l/_FekbIFzD0uvQ


Exercise Long Answer Type Questions 5 Marks

1. Prove that,

Watch Video Solution

3[sin4( − α) + sin4(3π + α)] − 2[sin6( + α) + sin6(5π − α)] =
3π

2

π

2

2. Solve  :  

(i) 

Watch Video Solution

(0∘ ≤ θ ≤ 360∘ )

cos2 θ − sin θ =
1

4

3. Solve  :  

(ii) 

Watch Video Solution

(0∘ ≤ θ ≤ 360∘ )

cos θ + √3 sin θ = 2

https://dl.doubtnut.com/l/_FekbIFzD0uvQ
https://dl.doubtnut.com/l/_jCQnqt8VVhsS
https://dl.doubtnut.com/l/_ngCX4BrlZANx
https://dl.doubtnut.com/l/_m9TWSJyQhfXy
https://dl.doubtnut.com/l/_wsyx7Tr28VrJ


4. Solve  :  

(iii) 

Watch Video Solution

(0∘ ≤ θ ≤ 360∘ )

tan θ + cot θ = 2secθ

5. (iv) 

Watch Video Solution

tan4 θ − 4 tan2 θ + 3 = 0(0 < θ < 180∘ )

6. Solve  :  

(v) .

Watch Video Solution

(0∘ ≤ θ ≤ 360∘ )

4 sin θ cos θ = 1 − 2 sin θ + 2 cos θ

7. If , �nd least positive

values of .

Watch Video Solution

cosec(α − β) = and sec(α + β) = √2
2

√3

α and β

https://dl.doubtnut.com/l/_wsyx7Tr28VrJ
https://dl.doubtnut.com/l/_Y1bPsavlBPUi
https://dl.doubtnut.com/l/_VA1sMsykUBF1
https://dl.doubtnut.com/l/_wBiuJiQfLinS


8. If , prove that, 

Watch Video Solution

tan 25∘ = a =
tan 155∘ − tan 115∘

1 + tan 155∘ tan 115∘

1 − a2

2a

9. Prove that the value of

. Is

independent of .

Watch Video Solution

⋅ ⋅ ⋅
sin3(2π − θ)

cos2( + θ)3π

2

cos3(2π − θ)

sin3(2π + θ)

tan(π − θ)

cosec2(π − θ)

sec2(π + θ)

sin θ

θ

10. If , then show that  

.

Watch Video Solution

tan 15∘ = 2 − √3

2tan 1095∘ + cot 975∘ + tan( − 195∘ ) = 4 − 2√3

11. Prove that  where p and q are integers.= 1
cos(2πr ± )π

4

sin{qπ + ( − 1)q ⋅ }π

4

https://dl.doubtnut.com/l/_smFWkpA4PCuF
https://dl.doubtnut.com/l/_EpLAIcEjfcXt
https://dl.doubtnut.com/l/_NTNjSPWaB8xm
https://dl.doubtnut.com/l/_fVIwGZssBdaw


Sample Questions For Competitive Exams Multiple Correct Answers Type

Watch Video Solution

1. If , then the value of  will be-

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

cos2 α − sin α =
1

4
a(0 ≤ α ≤ 360∘ )

30∘

120∘

150∘

105∘

2. If n be an odd number then the value of  will be-

A. 

cos(nπ + θ)

sin θ

https://dl.doubtnut.com/l/_fVIwGZssBdaw
https://dl.doubtnut.com/l/_CkbJgWdXMqqq
https://dl.doubtnut.com/l/_ZAuefS2AvXdt


B. 

C. 

D. 

Answer: D

Watch Video Solution

cos θ

−sin θ

−cos θ

3. If , then the value of  will be -

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

cos θ =
1

2
θ

420∘

60∘

300∘

330∘

https://dl.doubtnut.com/l/_ZAuefS2AvXdt
https://dl.doubtnut.com/l/_KZHFValrkeYS
https://dl.doubtnut.com/l/_04sdtUtCGEOJ


4. If , then the value of  will be-

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

0 < θ < π √ + √
1 − sin θ

1 + sin θ

1 + sin θ

1 − sin θ

2 sec θ

−2 sec θ

sec θ

−sec θ

5. If , then the value of  will be -

A. -

B. 

C. 

D. 

tan θ = −
1

√5
cos θ

√5

√6

1

√6

√5

√6

1

2

https://dl.doubtnut.com/l/_04sdtUtCGEOJ
https://dl.doubtnut.com/l/_PNAziPxgqRwz


Sample Questions For Competitive Exams Integer Answers Type

Answer: A::C

Watch Video Solution

1. The value of  is-

Watch Video Solution

−tan 315∘

2. If , then the value of  will be-

Watch Video Solution

3 sin θ + 5 cos θ = 5 5 sin θ − 3 cos θ

3. If , then the value of  will be-

Watch Video Solution

sin x + cos x = 2 sinn x + cosn x

https://dl.doubtnut.com/l/_PNAziPxgqRwz
https://dl.doubtnut.com/l/_IvLt4Jk7T2mW
https://dl.doubtnut.com/l/_OuP9gad2MOXm
https://dl.doubtnut.com/l/_y8fMPWfVluRI
https://dl.doubtnut.com/l/_0cTIwrDCV9w4


Sample Questions For Competitive Exams Matrix Match Type

4. The value of  is-

Watch Video Solution

3 sin( )sec( ) − 4 sin(5 )cot( )
π

6

π

3

π

6

π

4

5. The value of 

 is-

Watch Video Solution

cos( + x)cos(2π + x){cot( − x) + cot(2π + x)}
3π

2

3π

2

1. Find the value of 

Watch Video Solution

tan 15∘

2. Find the value of 

Watch Video Solution

cos 15∘

https://dl.doubtnut.com/l/_0cTIwrDCV9w4
https://dl.doubtnut.com/l/_Ld5p4EgFDfAE
https://dl.doubtnut.com/l/_3InkeCP59s9E
https://dl.doubtnut.com/l/_Ro82dAwwWrMq


Sample Questions For Competitive Exams Comprehension Type

1. If  are three angles of , then  

(i)  =

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

A, B, C △ ABC

tan( )
A − B

2

cot(B + )
C

2

cot(C + )
B

2

tan(B + )
C

2

2. If  are three angles of , then  

(ii)  =

A, B, C △ ABC

cos(A + B) + sin C

https://dl.doubtnut.com/l/_Ro82dAwwWrMq
https://dl.doubtnut.com/l/_ZrGm7jhbKm6d
https://dl.doubtnut.com/l/_Klx5vPCacY1V


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

sin(B + C) − cos A

sin(A + B) − cos C

sin(A + C) − cos B

3. If  are three angles of , then  

(iii)  =

A. 

B. 

C. 

D. 

Answer: C

A, B, C △ ABC

sin(B + C) + sin(C + A) + sin(A + B)

cos A + cos B + cos C

sin A + sin B − sin C

sin A + sin B + sin C

−(sin A + sin B + sin C)

https://dl.doubtnut.com/l/_Klx5vPCacY1V
https://dl.doubtnut.com/l/_QGho8ljf0Nsf


Watch Video Solution

4. If A,B,C,D are the successive angles of a cyclic quadrilateral, then- 

(i)  =

A. 1

B. 

C. 0

D. 2

Answer: C

Watch Video Solution

cos( ) + cos( )
A + C

2
B + D

2

−1

5. If A,B,C,D are the successive angles of a cyclic quadrilateral, then- 

(ii)  =

A. 0

cos A + cos B + cos C + cos D

https://dl.doubtnut.com/l/_QGho8ljf0Nsf
https://dl.doubtnut.com/l/_lZ4XFTm1fZnl
https://dl.doubtnut.com/l/_gmiHp5yLTPCo


B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

−1

6. If A,B,C,D are the successive angles of a cyclic quadrilateral, then- 

(iii)  =

A. 1

B. 0

C. 

D. 

Answer: B

Watch Video Solution

cot A − cot B + cot C − cot D

−1

2

https://dl.doubtnut.com/l/_gmiHp5yLTPCo
https://dl.doubtnut.com/l/_izPIw75dBLje


Sample Questions For Competitive Exams Assertion Reason Type

1. Find the value of 

Watch Video Solution

tan 75∘

2. Find the value of 

Watch Video Solution

sin 105∘

https://dl.doubtnut.com/l/_izPIw75dBLje
https://dl.doubtnut.com/l/_pJWEr1nPYabN
https://dl.doubtnut.com/l/_R4LPkgtmMfpT

