
1. 

Sol: 

(i) 
sin 160

cos 740

= 
sin  (900− 740)

cos 740

= 
cos 740

cos 740         [∵ sin (90 – θ) = cos θ] 

= 1 

(ii) 
sec 110

cosec 790

= 
sec  (900− 790)

cosec 790

= 
cosec 790

cosec 790
         [∵ sec (90 – θ) = cosec θ] 

= 1 

(iii) 
tan 270

cot 630

= 
tan  (900− 630)

cot 630

= 
cos 630

cos 630
         [∵ tan (90 – θ) = cot θ] 

= 1 

(iv) 
cos 350

sin 550

= 
cos  (900− 550)

sin 550

= 
sin 550

sin 550
         [∵ sin (90 – θ) = cos θ] 

= 1 

(v) 
cosec 420

sec 480

= 
cosec  (900− 480)

sec 480

= 
sec 480

sec 480
         [∵ sec (90 – θ) = cosec θ] 

= 1 

(vi) 
cot 380

tan 520

= 
cot  (900− 520)

tan 520
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= 
tan 520

tan 520         [∵ tan (90 – θ) = cot θ] 

= 1 

2. 

 Sol:

(i) LHS = cos 810 – sin 90

= cos(900 – 90) – sin 90

= sin 90 – sin 90

= 0

= RHS

(ii) LHS = tan 710 – cot 190

= tan (900 – 190) – cot 190

= cot 190 – cot 190

= 0

= RHS

(iii) LHS = cosec 800 – sec 100

= cosec (900 – 100) – sec 100

= sec 100 – sec 100

= 0

= RHS

(iv) LHS = cosec2720 – tan2180

= cosec2(900 – 180) – tan2180

= sec2180 – tan2180

= 1

= RHS

(v) LHS = cos2750 + cos2150

= cos2(900 – 150) + cos2150

= sin2150 + cos2150

= 1

= RHS

(vi) LHS = tan2660  -  cot2240

= tan2(900 – 240)  - cot2240

= cot2240  -  cot2240

= 0

= RHS
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(vii) LHS = sin2480 + sin2420

= sin2(900 – 420) + sin2420

= cos2420 + sin2420

= 1

= RHS

(viii) LHS = cos2570 - sin2330

= cos2(900 – 330)  - sin2330

= sin2330 - sin2330

= 0

= RHS

(ix) LHS = (sin 650 + cos250) (sin 650  - cos250)

= sin2 650 - cos2250

= sin2 (900 - 250) - cos2250

= cos2250 - cos2250

= 0

= RHS

3.

Sol: 

(i) LHS = sin530cos370 + cos530sin370

= sin (900 – 370) cos370 + cos(900 – 370) sin 370

= cos370 cos370 + sin 370 sin 370

= cos2370 + sin2370

= 1

= RHS

(ii) LHS = cos540cos360 - sin540sin360

= cos (900 – 360) cos360 - sin(900 – 360) sin 360

= sin360 cos360 - cos 360 sin 360

= 0

= RHS

(iii) LHS = sec700sin200 + cos200cosec700

= sec (900 – 200) sin200 + cos200 cosec (900 – 200)

= cosec200. 
1

𝑐𝑜𝑠𝑒𝑐 200 + 
1

𝑠𝑒𝑐 200 . sec 200

= 1 + 1
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= 2 

= RHS 

(iv) LHS = sin350sin550 – cos350cos550

= sin350 cos(900 – 550) -  cos 350 sin (900 – 550)

= sin350 cos350 - cos 350 sin 350

= 0

= RHS

(v) LHS = (sin720  + cos180) (sin720  - cos180)

= (sin720  + cos180) [cos(900 – 720) – cos 180]

= (sin720 + cos180) (cos 180 - cos 180)

= (sin720 + cos180) (0)

= RHS

(vi) LHS = tan480 tan230 tan420 tan670

= cot(900 – 480) cot(900 – 230) tan420 tan670

= cot420 cot670 tan420 tan670

= 
1

tan 420 ×
1

tan 670 × tan420 × tan670

= 1

= RHS

4. 

Sol: 

(i) LHS = 
sin 700

cos 200
 + 

cosec 200

sec 700
– 2cos700 cosec200

= 
sin 700

sin(900− 200)
 + 

sec(900− 200)

sec 700 – 2cos700 sec(900 - 200)

= 
sin 700

sin 700
 + 

sec 700

sec 700
– 2cos700 sec700

= 1 + 1 – 2 × cos700 × 
1

cos 700

= 2 – 2 

= 0 

= RHS 
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(ii) LHS = 
cos 800

sin 100 + cos590 cosec310

= 
cos 800

sin(900−100)
+ sin(900 - 590) cosec310

= 
cos 800

cos 800
 + sin310 cosec310

= 1 + sin310 × 
1

sin 310

= 1 + 1  

= 2 

= RHS 

(iii) LHS = 
2 sin 680

cos 220  - 
2 cot 150

5 tan 750 - 
3 tan 450 tan 200 tan 400 tan 500 tan 700

5

= 
2 sin 680

sin(900− 220)
 - 

2 cot 150

5 tan(900−750)
 - 

3 × 1 × cot(900− 200) × cot(900− 400)× tan 500 × tan 700 

5

= 
2 sin 680

sin 680)
 - 

2 cot 150

5 cot 150 - 
3 × cot 700  cot 500 tan 500  tan 700 

5

= 2 - 
2

5
 - 

3 × 
1

tan 700 × 
1

tan 500 × tan 500 × tan 700

5

= 2 - 
2

5
 - 

3

5

= 
10−2−3

5

= 
5

5

= 1 

= RHS 

(iv) LHS = 
sin 180

cos 720 + √3 (tan 100 tan 300 tan 400 tan 500 tan 800)

= 
sin 180

sin(900− 720)
+ √3 [cot (900 – 100) × 

1

√3
 × cot(900 – 400) × tan 500 × tan 800] 

= 
sin 180

sin 180 + √3 (
cot 800 × cot 500× tan 500 × tan 800

√3
) 

= 1 + (
1

tan 800
 × 

1

tan 500
 × tan 500 × tan 800)

= 1 + 1 

= 2 

= RHS 

(v) LHS = 
7 cos 550

3 sin 350
 - 

4 (cos 700𝑐𝑜𝑠𝑒𝑐 200)

3(tan 50 tan 250 tan 450 tan 650 tan 850)

= 
7 cos 550

3 cos(900− 350)
 - 

4 [sin(900− 700)𝑐𝑜𝑠𝑒𝑐 200]

3 [cot(900− 50) × cot(900− 250) ×1 × tan 650 × tan 850

= 
7 cos 550

3 cos 550 - 
4 (sin 200 𝑐𝑜𝑠𝑒𝑐 200)

3 (cot 850 cot 650 tan 650 tan 850)

= 
7

3
 - 

4 (sin 200 × 
1

sin 200)

3 (
1

tan 850 × 
1

tan 650 × tan 650 × tan 850)

= 
7

3
 - 

4

3
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= 
3

3

= 1 

= RHS 

Sol: 

(i) LHS = sin θ cos(900 – θ) + sin(900 – θ) cos θ

= sin θ sin θ + cos θ cos θ 

= sin2θ + cos2θ 

= 1 

= RHS 

Hence proved. 

(ii) LHS =
sin 𝜃

cos(900− 𝜃)
 + 

cos 𝜃

sin (900− 𝜃)

= 
sin 𝜃

sin 𝜃
 +

cos 𝜃

cos 𝜃

= 1 + 1 

= 2 

= RHS 

Hence proved. 

(iii) LHS = 
sin 𝜃 cos(900− 𝜃)𝑐𝑜𝑠𝜃

sin (900− 𝜃)
 + 

𝑐𝑜𝑠𝜃 sin(900− 𝜃) 𝑠𝑖𝑛𝜃

cos (900− 𝜃)

= 
sin 𝜃 sin 𝜃 𝑐𝑜𝑠𝜃

cos 𝜃
 + 

𝑐𝑜𝑠𝜃 cos 𝜃 𝑠𝑖𝑛𝜃

sin 𝜃

= sin2θ + cos2θ 

= 1 

= RHS 

Hence proved. 

5.

(iv) LHS =
cos(900− 𝜃) sec(900− 𝜃) tan 𝜃

𝑐𝑜𝑠𝑒𝑐 (900− 𝜃) sin  (900− 𝜃) cot  (900− 𝜃)
 + 

tan(900− 𝜃)

cot 𝜃

= 
sin 𝜃 𝑐𝑜𝑠𝑒𝑐 𝜃 tan 𝜃

sec 𝜃 cos 𝜃 tan 𝜃 
 + 

cot 𝜃

cot 𝜃

= 1 + 1 

= 2 

= RHS 

Hence proved. 
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(v) LHS =
cos(900− 𝜃)

1+sin(900− 𝜃)
 + 

1+sin(900− 𝜃)

cos(900− 𝜃)

= 
sin 𝜃

1+cos 𝜃
 + 

1+cos 𝜃

sin 𝜃

= 
𝑠𝑖𝑛2𝜃+(1+cos 𝜃)2

(1+cos 𝜃) sin 𝜃

= 
𝑠𝑖𝑛2𝜃+1+ 𝑐𝑜𝑠2𝜃+2 cos 𝜃

(1+𝑐𝑜𝑠𝜃) sin 𝜃

= 
1+1+2 cos 𝜃

(1+cos 𝜃) sin 𝜃

= 
2+2 cos 𝜃

(1+cos 𝜃) sin 𝜃

= 
2(1+cos 𝜃)

(1+cos 𝜃) sin 𝜃

= 2 
1

sin 𝜃

= 2 cosec θ 

= RHS 

Hence proved. 

(vi) LHS = 
sec(900 − 𝜃)𝑐𝑜𝑠𝑒𝑐 𝜃−tan(900− 𝜃) cot 𝜃+ 𝑐𝑜𝑠2250+ 𝑐𝑜𝑠2650

3 tan 270 tan 630

= 
𝑐𝑜𝑠𝑒𝑐 𝜃 𝑐𝑜𝑠𝑒𝑐 𝜃−cot 𝜃 cot 𝜃+ 𝑠𝑖𝑛2(900− 250)+ 𝑐𝑜𝑠2650

3 tan 270 cot(900− 630)

= 
𝑐𝑜𝑠𝑒𝑐2𝜃− 𝑐𝑜𝑡2𝜃+ 𝑠𝑖𝑛2650+ 𝑐𝑜𝑠2650

3 tan 270 cot 270

= 
1+1

3 × tan 270 × 
1

tan 270

= 
2

3

= RHS 

(vii) LHS = cot θ tan (900 – θ) – sec (900 – θ) cosec θ + √3 tan 120 tan 600 tan 780

= cot θ cot θ - cosec θ cosec θ + √3 tan 120 × √3 × cot (900 – 780) 

= cot2θ – cosec2θ + 3 tan 120 cot 120 

= -1 + 3 × tan 120 × 
1

tan 120

= -1 + 3 

= 2 

= RHS 
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Sol: 

(i) LHS = tan 50 tan 250 tan 300 tan 650 tan 850 

= tan (900 – 850) tan (900 – 650) × 
1

√3
 ×

1

cot 600

1

cot 850

= cot 850 cot 650 
1

√3

1

cot 600

1

cot 850

= 
1

√3
 = RHS

(ii) LHS = cot 120 cot 380 cot 520 cot 600 cot 780

= tan( 900 – 120) × tan(900 – 380) × cot 520 × 
1

√3
 × cot 780 

= 
1

√3
 × tan 780 × tan 520 × cot 520 × cot 780 

= 
1

√3
 × tan 780 × tan 520 × 

1

tan 520 × 
1

tan 780

= 
1

√3

= RHS

(iii) LHS = cos 150 cos 350 cosec 550 cos 600 cosec 750

= cos (900 – 750) cos (900 – 550) 
1

sin 550 × 
1

2
 × 

1

sin 750

= sin750 sin 550 1

  sin 550 × 
1

2
 × 

1

sin 750

= 
1

2
 = RHS

(iv) LHS = cos 10 cos 20 cos 30…. .cos 1800 

= cos 10 × cos 20 × cos 30×…..× cos 900 × …×cos 1800 

= cos 10 × cos 20 × cos 30×…..× 0 × …×cos 1800 

= 0 

= RHS 

(v) LHS = (
sin 490

cos 410)
2

+ (
cos 410

sin 490) 

= (
cos(900− 490)

cos 410
)

2

+ (
cos 410

cos(900− 490)0
)

2

= (
cos 410

cos 410)
2

+ (
cos 410

cos 410)
2

= 12 + 12 

6.
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= 1 + 1 

= 2 

= RHS 

Disclaimer: The RHS of (v) given in textbook is incorrect. There should be 2 instead 1. 

The same has been corrected in the solution here. 

7.

 Sol: 

(i) LHS = sin (700 + θ) – cos (200 – θ)

= sin {900 – (200 – θ)} – cos (200 – θ)

= cos (200 – θ) – cos (200 – θ)

= 0

= RHS

(ii) LHS = tan (550 – θ) – cot (350 + θ)

= tan {900 – (350 + θ)} – cot (350 + θ)

= cot (350 + θ) – cot (350 + θ)

= 0

= RHS

(iii) LHS = cosec (670 + θ) – sec (230 – θ)

= cosec {900 – (230 – θ)} – sec (230 – θ)

= sec (230 – θ) – sec (230 – θ)

= 0

= RHS

(iv) LHS = cosec (650 + θ) – sec (250 – θ) – tan (550 – θ) + cot (350 + θ)

= cosec {900 – (250 – θ)} – sec (250 – θ) – tan (550 – θ) + cot {900 – (550 – θ)}

= sec (250 – θ) – sec (250 – θ) – tan (550 – θ) + tan (550 – θ)

= 0

= RHS

(v) LHS = sin (500 + θ) – cos (400 – θ) + tan 10 tan 100 tan 800 tan 890

= sin {900 – (400 – θ)} – cos (400 – θ) + {tan 10 tan (900 – 10)} {tan 100 tan (900 – 10)}

= cos (400 – θ) – cos (400 – θ) + (tan 10 cot 10) (tan 100 cot 100)

Downloaded from www.studiestoday.com

Downloaded from www.studiestoday.com



= (
1

cot 10  × cot 10) (tan 100 × 
1

tan 100) 

= 1 × 1 

= 1 

= RHS 

8.

Sol: 

(i) sin 670 + cos 750

= cos (900 – 670) + sin (900 – 750)

= cos 230 + sin 150

(ii) cot 650 + tan 490

= cos (900 – 650) + cot (900 – 490)

= cos 250 + cot 410

(iii) sec 780 + cosec 560

= sec (900 – 120) + cosec (900 – 340)

= cosec 120 + sec 340

(iv) cosec 540 + sin 720

= sec (900 – 540) + cos (900 – 720)

= sec 360 + cos 180

9. 

 
Sol:

In ∆ABC,

A + B + C = 1800

⇒ A + C = 1800 – B ……..(i) 

Now,

LHS = tan (
𝐶+𝐴

2
) 

= tan (
1800−𝐵

2
)        [Using (i)] 

= tan (900 −  
𝐵

2
) 

= cot 
𝐵

2

= RHS 
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10.
 Sol:

We have,

cos 2θ = sin 4θ

⇒ sin (900 - 2θ) = sin 4θ

Comparing both sides, we get

900 - 2θ = 4θ

⇒ 2θ + 4θ = 900

⇒ 6θ = 900 

⇒ θ =
900

6

∴ θ = 150 

Hence, the value of θ is 150. 

11.
Sol:

We have,

sec 2A = cosec (A – 420)

⇒ cosec (900 – 2A) = cosec (A – 420)

Comparing both sides, we get

900 – 2A = A – 420

⇒ 2A + A = 900 + 420

⇒ 3A = 1320 

⇒ A =
1320

3

∴ A = 440 

Hence, the value of A is 440. 

12.
Sol:

sin3A = cos (A – 260)

⇒ cos (900 – 3A) = cos (A – 260)     [∵ sin θ = cos (900 – θ)]

⇒ 900 – 3A = A – 260

⇒ 1160 = 4A 

⇒ A =
1160

4
 = 290 
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13. 
Sol:

tan2A = cot (A – 120)

⇒ cot (900 – 2A) = cot (A – 120)   [∵ tan θ = cot (900 – θ)] 

⇒ (900 – 2A) = (A – 120)

⇒ 1020 = 3A

⇒ A =
1020

3
 = 340 

14. 
Sol:

sec4A = cosec (A – 150)

⇒ cosec (900 – 4A) = cosec (A – 150)   [∵ sec θ = cosec (900 – θ)] 

⇒ (900 – 4A) = (A – 150)

⇒ 1050 = 5A

⇒ A =
1050

5
 = 210 

15. 
Sol:
2

3
cosec2580 − 

2

3
cot 580 tan 320 − 

5

3
 tan 130 tan 370 tan 450 tan 530 tan 770 

= 
2

3
(𝑐𝑜𝑠𝑒𝑐2 580 −  cot 580 tan 320)  − 

5

3
 tan 130 tan (900 – 130) tan370 tan(900 – 370) 

 (tan 450) 

= 
2

3
{𝑐𝑜𝑠𝑒𝑐2 580 −  𝑐𝑜𝑡 580 𝑡𝑎𝑛(900 −  580)} − 

5

3
 tan 130 cot 130 tan 370 cot 370 (1) 

= 
2

3
(𝑐𝑜𝑠𝑒𝑐2 580 −  𝑐𝑜𝑡 580 𝑡𝑎𝑛 580) − 

5

3
 tan 130 1

tan 130 tan 370 1

tan 370

= 
2

3
(𝑐𝑜𝑠𝑒𝑐2 580 −   𝑐𝑜𝑡2580) − 

5

3

= 
2

3
 −

5

3

= − 1 

Hence proved. 
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