RD Sharma Solutions for Class 11 Maths Chapter 8
Transformation Formulae

1. Express each of the following as the sum or difference of sines and cosines:
(i) 2 sin 3x cos x

(ii) 2 cos 3x sin 2x

(iii) 2 sin 4x sin 3x

(iv) 2 cos 7x cos 3x

Solution:

(i) 2 sin 3x cos x

By using the formula,

2 sin A cos B =sin (A + B) + sin (A - B)

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

= sin (4x) + sin (2x)

= sin 4x + sin 2x

(ii) 2 cos 3x sin 2x

By using the formula,

2 cos A sin B =sin (A + B) — sin (A —B)

2 cos 3x sin 2x = sin (3x + 2x) — sin (3x — 2x)
= sin (5x) — sin (x)

= sin 5X — sin x

(iii) 2 sin 4x sin 3x

By using the formula,

2 sin A sin B = cos (A—B)—cos (A + B)

2 sin 4x sin 3x = cos (4x — 3x) — cos (4x + 3x)
= cos (x) — cos (7x)

= COS X — COS 7X

(iv) 2 cos 7x cos 3x

By using the formula,

2 cos A cos B =cos (A+B)+cos(A-B)

2 sin 3x cos x = cos (7x + 3x) + cos (7x — 3x)
= cos (10x) + cos (4x)

= cos 10x + cos 4x



2. Prove that:
(i) 2 sin 511/12 sin w/12 =1/2

(ii) 2 cos 51/12 cos /12 =1/2

(iii) 2 sin 51/12 cos /12 = (V3 + 2)/2

Solution:

(i) 2 sin 511/12 sin /12 = 1/2

By using the formula,

2 sin A sin B =cos (A—-B)—-cos (A +B)

2 sin 511/12 sin 11/12 = cos (51/12 — 11/12) — cos (511/12 + 1/12)
= cos (41/12) — cos (611/12)

= cos (11/3) — cos (11/2)

= cos (180°/3) — cos (180°/2)

= cos 60° — cos 90°

=1/2-0

=1/2

Hence Proved.

(ii) 2 cos 51/12 cos /12 = 1/2

By using the formula,

2 cos Acos B=cos (A+B)+cos (A-B)

2 cos 5m/12 cos /12 = cos (51/12 + T1/12) + cos (51/12 — 11/12)
= cos (611/12) + cos (411/12)

= cos (11/2) + cos (11/3)

= cos (180°/2) + cos (180%/3)

= cos 90° + cos 60°

=0+1/2

=1/2

Hence Proved.

(iiii) 2 sin 51/12 cos T/12 = (\3 + 2)/2

By using the formula,

2 sin A cos B =sin (A + B) + sin (A - B)

2 sin 511/12 cos /12 = sin (51/12 + 11/12) + sin (511/12 — 11/12)
= sin (61/12) + sin (411/12)

= sin (11/2) + sin (11/3)



= sin (1809/2) + sin (180°/3)

=sin 90° + sin 60°

=1++3

= (2 +3)/2

= (W3 +2)2

Hence Proved.

3. show that:

(i) sin 50° cos 85° = (1 — V2sin 35°)/2v2

(ii) sin 25° cos 115° = 1/2 {sin 140° - 1}
Solution:

(i) sin 50° cos 85° = (1 — \2sin 35°)/212

By using the formula,

2 sin A cos B =sin (A + B) + sin (A -B)
sinAcosB=[sin(A+B)+sin(A-B)]/2

sin 50° cos 85° = [sin(50° + 85¢) + sin (50° — 85°)] / 2
= [sin (135°) + sin (-35°)] / 2

= [sin (135°) — sin (35°)] / 2 (since, sin (-x) = -sin x)
= [sin (180° — 45°) — sin 35°] / 2

= [sin 45° — sin 35°] / 2

=[(1N2) — sin 35| / 2

=[(1 — sin 35°)N2]/ 2

= (1 —sin 35°)/ 22

Hence proved.

(ii) sin 25° cos 115° = 1/2 {sin 140° — 1}

By using the formula,

2 sin A cos B =sin (A + B) + sin (A - B)

sin A cos B=[sin (A+B)+sin(A-B)]/2

sin 20° cos 115° = [sin(25° + 115°) + sin (25°— 115°)] / 2
= [sin (140°) + sin (-90°)] / 2

= [sin (140°) — sin (90°)] / 2 (since, sin (-x) = -sin x)
=1/2 {sin 140° -1}

Hence proved.

4. Prove that:



4 cos x cos (/3 + x) cos (/3 — x) = cos 3x

Solution:

Let us consider LHS:

4 cos x cos (1/3 + x) cos (11/3 — x) = 2 cos x (2 cos (11/3 + x) cos (11/3 — X))
By using the formula,

2 cos Acos B=cos (A+B)+cos(A-B)

2 cos x (2 cos (11/3+x) cos (11/3 — x)) = 2 cos x (cos (T/3+x + 1/3-x) + cos (11/3+x — T1/3+ X))
=2 cos x (cos (211/3) + cos (2x))

= 2 cos x {cos 120° + cos 2x}

=2 cos x {cos (180° — 60°) + cos 2x}

= 2 cos x (cos 2x — cos 60°) (since, {cos (180° — A) = —cos A})

=2 Ccos 2x cos X — 2 cos X cos 60°

= (cos (x + 2x) + cos (2x — x)) — (2cos x)/2

= Ccos 3X + COS X — COS X

= cos 3x

= RHS

Hence Proved.

EXERCISE 8.2 PAGE NO: 8.17

1. Express each of the following as the product of sines and cosines:
(i) sin 12x + sin 4x

(ii) sin 5x — sin x

(iii) cos 12x + cos 8x

(iv) cos 12x — cos 4x

(v) sin 2x + cos 4x

Solution:

(i) sin 12x + sin 4x

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 12x + sin 4x = 2 sin (12x + 4x)/2 cos (12x — 4x)/2
= 2 sin 16x/2 cos 8x/2

= 2 sin 8x cos 4x

(i) sin 5x — sin x

By using the formula,

sin A — sin B = 2 cos (A+B)/2 sin (A-B)/2

sin 5x — sin x = 2 cos (5x + x)/2 sin (5x — x)/2



= 2 cos 6x/2 sin 4x/2

= 2 cos 3x sin 2x

(i) cos 12x + cos 8x

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

cos 12x + cos 8x = 2 cos (12x + 8x)/2 cos (12x — 8x)/2
= 2 cos 20x/2 cos 4x/2

= 2 cos 10x cos 2x

(iv) cos 12x — cos 4x

By using the formula,

cos A — cos B = -2 sin (A+B)/2 sin (A-B)/2

cos 12x — cos 4x = -2 sin (12x + 4x)/2 sin (12x — 4x)/2
= -2 sin 16x/2 sin 8x/2

= -2 sin 8x sin 4x

(v) sin 2x + cos 4x

sin 2x + cos 4x = sin 2x + sin (90° — 4x)

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

sin 2x + sin (90° — 4x) = 2 sin (2x + 90° — 4x)/2 cos (2x — 90° + 4x)/2
= 2 sin (90° — 2x)/2 cos (6x — 90°)/2

= 2 sin (45° — x) cos (3x — 45°)

= 2 sin (45° — x) cos {-(45° — 3x)} (since, {cos (-x) = cos x})
= 2 sin (45° — x) cos (45° — 3x)

= 2 sin (11/4 — x) cos (11/4 — 3x)

2. Prove that :
(i) sin 38° + sin 22° = sin 82°

(ii) cos 100° + cos 20° = cos 40°
(iii) sin 50° + sin 10° = cos 20°
(iv) sin 23° + sin 37° =cos 7°

(v) sin 105° + cos 105° = cos 45°
(vi) sin 40° + sin 20° = cos 10°
Solution:

(i) sin 38° + sin 22° = sin 82°



Let us consider LHS:

sin 38° + sin 22°

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 38° + sin 22° = 2 sin (38° + 22°)/2 cos (38° — 22°)/2
= 2 sin 60°/2 cos 16°/2

= 2 sin 30° cos 8°

=2 x%x1/2 x cos 8

= cos 8°

= cos (90° — 82°)

= sin 82° (since, {cos (90° — A) = sin A})

= RHS

Hence Proved.

(ii) cos 100° + cos 20° = cos 40°

Let us consider LHS:

cos 100° + cos 20°

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2
cos 100° + cos 20° = 2 cos (100° + 20°)/2 cos (100° — 20°)/2
=2 cos 120°/2 cos 80°/2

=2 cos 60° cos 4°

=2 x 1/2 x cos 40°

= cos 40°

= RHS

Hence Proved.

(iii) sin 50° + sin 10° = cos 20°

Let us consider LHS:

sin 50° + sin 10°

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 50° + sin 10° = 2 sin (50° + 10°)/2 cos (50° — 10°)/2
= 2 sin 60°/2 cos 40°/2

= 2 sin 30° cos 20°



=2 x 1/2 x cos 20°

= cos 20°

= RHS

Hence Proved.

(iv) sin 23° + sin 37° =cos 7°

Let us consider LHS:

sin 23° + sin 37°

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 23° + sin 37° = 2 sin (23° + 37°)/2 cos (23° — 37°)/2
= 2 sin 60°/2 cos -14°/2

= 2 sin 30° cos -7°

=2 x1/2 x cos -7°

= cos 7° (since, {cos (-A) = cos A})

= RHS

Hence Proved.

(v) sin 105° + cos 105° = cos 45°

Let us consider LHS: sin 105° + cos 105°
sin 105° + cos 105° = sin 105° + sin (90° — 105°) [since, {sin (90° — A) = cos A}]
= sin 105° + sin (-15°)

= sin 105° — sin 15¢ [{sin(-A) = — sin A}]
By using the formula,

Sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2
sin 105° — sin 15° = 2 cos (105° + 15°)/2 sin (105° — 15¢)/2
=2 cos 120°/2 sin 90°/2

= 2 cos 60° sin 45°

=2x1/2 x 132

= 1h2

= cos 45°

= RHS

Hence proved.

(vi) sin 40° + sin 20° = cos 10°

Let us consider LHS:



sin 40° + sin 20°

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

sin 40° + sin 20° = 2 sin (40° + 20°)/2 cos (40° — 20°)/2
= 2 sin 60°/2 cos 20°/2

= 2 sin 30° cos 10°

=2 x1/2 x cos 10°

=cos 10°

= RHS

Hence Proved.

3. Prove that:

(i) cos 55° + cos 65° + cos 175° =0

(ii) sin 50° — sin 70° + sin 10° =0

(iii) cos 80° + cos 40° — cos 20°=0

(iv) cos 20° + cos 100° + cos 140° =0

(v) sin 51/18 — cos 41/9 = V3 sin /9

(vi) cos /12 — sin /12 = 112

(vii) sin 80° — cos 70° = cos 50°

(viii) sin 51° + cos 81° = cos 21°

Solution:

(i) cos 55° + cos 65° + cos 175° =0

Let us consider LHS:

cos 55° + cos 65° + cos 175°

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

cos 55° + cos 65° + cos 175° = 2 cos (55° + 65°)/2 cos (55° — 65°) + cos (180° — 5°)
=2 cos 120°/2 cos (-10°)/2 — cos 5° (since, {cos (180° — A) = — cos A})
= 2 cos 60° cos (-5°) — cos 5° (since, {cos (-A) = cos A})
=2 x 1/2 x cos 5° — cos &°

=0

= RHS

Hence Proved.

(ii) sin 50° —sin 70° + sin 10° =0



Let us consider LHS:

sin 50° — sin 70° + sin 10°

By using the formula,

sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2

sin 50° — sin 70° + sin 10° = 2 cos (50° + 70°)/2 sin (50° — 70¢) + sin 10°
=2 cos 120°/2 sin (-20°)/2 + sin 10°

= 2 cos 60° (- sin 10°) + sin 10° [since,{sin (-A) = -sin (A)}]

=2 % 1/2 x —sin 10° + sin 10°

=0

= RHS

Hence proved.

(iii) cos 80° + cos 40° —cos 20° =0

Let us consider LHS:

cos 80° + cos 40° — cos 20°

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

cos 80° + cos 40° — cos 20° = 2 cos (80° + 40°)/2 cos (80° — 40°) — cos 20°
=2 cos 120°/2 cos 40°/2 — cos 20°

=2 cos 60° cos 20° — cos 20°

=2 x 1/2 x cos 20° — cos 20°

=0

= RHS

Hence Proved.

(iv) cos 20° + cos 100° + cos 140° =

Let us consider LHS:

cos 20° + cos 100° + cos 140°

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

cos 20° + cos 100° + cos 140° = 2 cos (20° + 100°)/2 cos (20° — 100°) + cos (180° — 40¢)
= 2 cos 120°/2 cos (-80°)/2 — cos 40° (since, {cos (180° — A) = — cos A})
= 2 cos 60° cos (-40°) — cos 40° (since, {cos (-A) = cos A})

=2 x 1/2 x cos 40° — cos 40°

=0



= RHS

Hence Proved.

(v) sin 511/18 — cos 411/9 = \3 sin T1/9

Let us consider LHS:

sin 511/18 — cos 411/9 = sin 511/18 — sin (11/2 — 411/9) (since, cos A = sin (90° — A))
= sin 511/18 — sin (91 — 81)/18

= sin 511/18 — sin 11/18

By using the formula,

sin A — sin B = 2 cos (A+B)/2 sin (A-B)/2
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= 2 cos (611/36) sin (411/36)
=2 cos 11/6 sin /9

=2 cos 30° sin 11/9

=2 x \/3/2 x sin T1/9

=3 sin /9

= RHS

Hence proved.

(vi) cos T1/12 — sin /12 = 12
Let us consider LHS:

cos /12 — sin /12 = sin (/2 — 11/12) — sin 11/12 (since, cos A = sin(90° — A))
= sin (611 — 511)/12 — sin 11/12

= sin 511/12 — sin 11/12

By using the formula,

sin A — sin B = 2 cos (A+B)/2 sin (A-B)/2
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= 2 cos (611/24) sin (411/24)
= 2 cos T1/4 sin T1/6

= 2 cos 45° sin 30°

=2x 12 x 1/2

=112



=RHS

Hence proved.

(vii) sin 80° — cos 70° = cos 50°

sin 80° = cos 50° + cos 70°

So, now let us consider RHS

cos 50° + cos 70°

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2
cos 50° + cos 70° = 2 cos (50° + 70°)/2 cos (50° — 70°)/2
= 2 cos 120°/2 cos (-20°)/2

= 2 cos 60° cos (-10°)

=2 x 1/2 x cos 10° (since, cos (-A) = cos A)
=cos 10°

= cos (90° - 80°)

= sin 80° (since, cos (90° — A) = sin A)

=LHS

Hence Proved.

(viii) sin 51° + cos 81° = cos 21°

Let us consider LHS:

sin 51° + cos 81° = sin 51° + sin (90° — 81°)

= sin 51° + sin 9° (since, sin (90° — A) = cos A)
By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

sin 51° + sin 9° = 2 sin (51° + 9°)/2 cos (51° — 9°)/2
= 2 sin 60°/2 cos 42°/2

= 2 sin 30° cos 21°

=2 x1/2 x cos 21°

= cos 21°

=RHS

Hence proved.

4. Prove that:

(i) cos (31/4 + x) — cos (31/4 — x) = -\2 sin x

(i) cos (11/4 + x) + cos (1w/4 — x) =2 cos x



Solution:

(i) cos (31/4 + x) — cos (31/4 — x) = -\2 sin x
Let us consider LHS:

cos (31/4 + x) — cos (311/4 — x)

By using the formula,

cos A — cos B = -2 sin (A+B)/2 sin (A-B)/2
cos (31/4 + x) — cos (31/4 — x) = -2 sin (311/4 + x + 31/4 — x)/2 sin (311/4 + x — 31/4 + X)/2
= -2 sin (611/4)/2 sin 2x/2

= -2 sin 671/8 sin x

= -2 sin 311/4 sin x

= -2 sin (1T — 11/4) sin x

= -2 sin 1/4 sin x (since, (1TT-A) = sin A)

= -2 x 12 x sin x

= V2 sin x

= RHS

Hence proved.

(i) cos (11/4 + x) + cos (T1/4 — x) =2 cos x
Let us consider LHS:

cos (11/4 + x) + cos (11/4 — X)

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2
cos (11/4 + x) + cos (11/4 — X) = 2 cos (1/4 + x + /4 — x)/2 cos (T1/4 + x — T1/4 + X)/2
= 2 cos (211/4)/2 cos 2x/2

= 2 cos 2T11/8 cos x

= 2 sin 1/4 cos x

=2 x 1/\2 x cos x

=2 cos x

=RHS

Hence proved.

5. Prove that:

(i) sin 65° + cos 65° = 2 cos 20°

(ii) sin 47° + cos 77° = cos 17°

Solution:



(i) sin 65° + cos 65° = V2 cos 20°

Let us consider LHS:

sin 65° + cos 65° = sin 65° + sin (90° — 65°)
= sin 65° + sin 25°

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 65° + sin 25° = 2 sin (65° + 25°)/2 cos (65° — 25°)/2
= 2 sin 90°/2 cos 40°/2

= 2 sin 45° cos 20°

=2 x 1172 x cos 20°

=2 cos 20°

= RHS

Hence proved.

(i) sin 47° + cos 77° = cos 17°

Let us consider LHS:

sin 47° + cos 77° = sin 47° + sin (90° — 77°)
=sin 47° + sin 13¢

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
sin 47° + sin 13° = 2 sin (47° + 13°)/2 cos (47° — 13°)/2
= 2 sin 60°/2 cos 34°/2

= 2 sin 30° cos 17°

=2x1/2 x cos 17°

=cos 17°

= RHS

Hence proved.

6. Prove that:
(i) cos 3A + cos 5A + cos 7A + cos 15A =4 cos 4A cos 5A cos 6A

(ii) cos A + cos 3A + cos 5A + cos 7TA =4 cos A cos 2A cos 4A

(iii) sin A + sin 2A + sin 4A + sin 5A =4 cos A/2 cos 3A/2 sin 3A
(iv) sin 3A + sin 2A — sin A =4 sin A cos A/2 cos 3A/2

(v) cos 20° cos 100° + cos 100° cos 140° — cos 140° cos 200° = - 3/4

(vi) sin x/2 sin 7x/2 + sin 3x/2 sin 11x/2 = sin 2x sin 5x



(vii) cos x cos x/2 — cos 3x cos 9x/2 = sin 4x sin 7x/2
Solution:

(i) cos 3A + cos 5A + cos 7A + cos 15A =4 cos 4A cos 5A cos 6A
Let us consider LHS:

cos 3A + cos 5A + cos 7A + cos 15A

So now,

(cos 5A + cos 3A) + (cos 15A + cos 7A)

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

(cos 5A + cos 3A) + (cos 15A + cos 7A)

= [2 cos (5A+3A)/2 cos (BA-3A)/2] + [2 cos (15A+7A)/2 cos (15A-7A)/2]
=[2 cos 8A/2 cos 2A/2] + [2 cos 22A/2 cos 8A/2]

=[2 cos 4A cos A] + [2 cos 11A cos 4A]

=2 cos 4A (cos 11A + cos A)

Again by using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

2 cos 4A (cos 11A + cos A) = 2 cos 4A [2 cos (11A+A)/2 cos (11A-A)/2]
=2 cos 4A [2 cos 12A/2 cos 10A/2]

=2 cos 4A [2 cos 6A cos 5A]

=4 cos 4A cos 5A cos 6A

= RHS

Hence proved.

(ii) cos A + cos 3A + cos 5A + cos 7A =4 cos A cos 2A cos 4A
Let us consider LHS:

cos A + cos 3A + cos 5A + cos 7TA

So now,

(cos 3A + cos A) + (cos 7A + cos 5A)

By using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

(cos 3A + cos A) + (cos 7A + cos 5A)

= [2 cos (3A+A)/2 cos (3A-A)/2] + [2 cos (TA+5A)/2 cos (TA-5A)/2]
=[2 cos 4A/2 cos 2A/2] + [2 cos 12A/2 cos 2A/2]

=[2 cos 2A cos A] + [2 cos 6A cos A]



=2 cos A (cos 6A + cos 2A)

Again by using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

2 cos A (cos 6A + cos 2A) = 2 cos A [2 cos (6A+2A)/2 cos (6A-2A)/2]
=2 cos A [2 cos 8A/2 cos 4A/2]

=2 cos A [2 cos 4A cos 2A]

=4 cos A cos 2A cos 4A

= RHS

Hence proved.

(iii) sin A + sin 2A + sin 4A + sin 5A = 4 cos A/2 cos 3A/2 sin 3A
Let us consider LHS:

sin A + sin 2A + sin 4A + sin 5A

So now,

(sin 2A + sin A) + (sin 5A + sin 4A)

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

(sin 2A + sin A) + (sin 5A + sin 4A) =

= [2 sin (2A+A)/2 cos (2A-A)/2] + [2 sin (BA+4A)/2 cos (5A-4A)/2]
= [2 sin 3A/2 cos A/2] + [2 sin 9A/2 cos A/2]

=2 cos A/2 (sin 9A/2 + sin 3A/2)

Again by using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

2 cos A/2 (sin 9A/2 + sin 3A/2) = 2 cos A/2 [2 sin (9A/2 + 3A/2)/2 cos (9A/2 — 3A/2)/2]
=2 cos A/2 [2 sin ((9A+3A)/2)/2 cos ((9A-3A)/2)/2]

=2 cos A/2 [2 sin 12A/4 cos 6A/4]

=2 cos A/2 [2 sin 3A cos 3A/2]

=4 cos A/2 cos 3A/2 sin 3A

= RHS

Hence proved.

(iv) sin 3A + sin 2A —sin A =4 sin A cos A/2 cos 3A/2

Let us consider LHS:

sin 3A + sin 2A —sin A

So now,



(sin 3A —sin A) + sin 2A

By using the formula,

sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2

(sin 3A —sin A) + sin 2A = 2 cos (3A + A)/2 sin (3A — A)/2 + sin 2A
=2 cos 4A/2 sin 2A/2 + sin 2A

We know that, sin 2A =2 sin A cos A

=2cos 2ASin A+ 2sinAcos A

=2sin A (cos 2A + cos A)

Again by using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

2 sin A (cos 2A + cos A) = 2 sin A [2 cos (2A+A)/2 cos (2A-A)/2]
=2 sin A [2 cos 3A/2 cos A/2]

=4 sin A cos A/2 cos 3A/2

= RHS

Hence proved.

(v) cos 20° cos 100° + cos 100° cos 140° — cos 140° cos 200° = — 3/4
Let us consider LHS:

cos 20° cos 100° + cos 100° cos 140° — cos 140° cos 200° =

We shall multiply and divide by 2 we get,

=1/2 [2 cos 100° cos 20° + 2 cos 140° cos 100° — 2 cos 200° cos 140°]
We know that 2 cos A cos B = cos (A+B) + cos (A-B)

So,

=1/2 [cos (100°+ 20°) + cos (100°— 20°) + cos (140°+ 100°) + cos (140°— 100°) — cos (200°+ 140°) —
cos (200°— 140°)]]

=1/2 [cos 120° + cos 80° + cos 240° + cos 40° — cos 340° — cos 60°]

=1/2 [cos (90° + 30°) + cos 80° + cos (180° + 60°) + cos 40° — cos (360° — 20°) — cos 60°]
We know, cos (180° + A) = — cos A, cos (90° + A) = —sin A, cos (360°— A) = cos A

So,

=1/2 [- sin 30° + cos 80° — cos 60° + cos 40° — cos 20° — cos 60°]

=1/2 [- sin 30° + cos 80° + cos 40° — cos 20° — 2 cos 60]

Again by using the formula,

cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

=1/2 [- sin 30° + 2 cos (80°+40°)/2 cos (80°-40°)/2 — cos 20° — 2 x 1/2]



=1/2 [- sin 30° + 2 cos 120°/2 cos 40°/2 — cos 20° — 1]
=1/2 [- sin 30° + 2 cos 60° cos 20° — cos 20° — 1]
=1/2 [- 1/2 + 2x1/2xcos 20° — cos 20° — 1]

=1/2 [-1/2 + cos 20° — cos 20° — 1]

=1/2[-1/2 -1]

=1/2 [-3/2]

=-3/4

= RHS

Hence proved.

(vi) sin x/2 sin 7x/2 + sin 3x/2 sin 11x/2 = sin 2x sin 5x
Let us consider LHS:

sin x/2 sin 7x/2 + sin 3x/2 sin 11x/2 =

We shall multiply and divide by 2 we get,

=1/2 [2 sin 7x/2 sin x/2 + 2 sin 11x/2 sin 3x/2]

We know that 2 sin A sin B = cos (A-B) — cos (A+B)
So,

=1/2 [cos (7x/2 — x/2) — cos (7x/2 + x/2) + cos (11x/2 — 3x/2) — cos (11x/2 + 3x/2)]
= 1/2 [cos (7x-X)/2 — cos (7x+Xx)/2 + cos (11x-3x)/2 — cos (11x+3x)/2]
= 1/2 [cos 6x/2 — cos 8x/2 + cos 8x/2 — cos 14x/2]
=1/2 [cos 3x — cos 7X]

=—1/2 [cos 7x — cos 3X]

Again by using the formula,

cos A — cos B = -2 sin (A+B)/2 sin (A-B)/2

=-1/2 [-2 sin (7x+3x)/2 sin (7x-3x)/2]

=-1/2 [-2 sin 10x/2 sin 4x/2]

=-1/2 [-2 sin 5x sin 2x]

= -2/-2 sin 5x sin 2x

= sin 2x sin 5x

= RHS

Hence proved.

(vii) cos x cos x/2 — cos 3x cos 9x/2 = sin 4x sin 7x/2
Let us consider LHS:

COS X €cos X/2 — cos 3x cos 9x/2 =



We shall multiply and divide by 2 we get,
=1/2 [2 cos x cos x/2 — 2 cos 9x/2 cos 3X]
We know that 2 cos A cos B = cos (A+B) + cos (A-B)
So,
=1/2 [cos (x + x/2) + cos (x — x/2) — cos (9x/2 + 3x) — cos (9x/2 — 3x)]
= 1/2 [cos (2x+x)/2 + cos (2x-x)/2 — cos (9x+6x)/2 — cos (9x-6x)/2]
=1/2 [cos 3x/2 + cos x/2 — cos 15x/2 — cos 3x/2]
= 1/2 [cos x/2 — cos 15x/2]
=—1/2 [cos 15x/2 — cos x/2]
Again by using the formula,
cos A — cos B = -2 sin (A+B)/2 sin (A-B)/2
=—1/2 [-2 sin (15x/2 + x/2)/2 sin (15x/2 — x/2)/2]
=-1/2 [-2 sin (16x/2)/2 sin (14x/2)/2]
=-1/2 [-2 sin 16x/4 sin 7x/2]
=—1/2[-2 sin 4x sin 7x/2]
= -2/-2 [sin 4x sin 7x/2]
= sin 4x sin 7x/2
= RHS
Hence proved.
7. Prove that:
sin A+ sin3A

(1) = cot A
ros A —ecos3A

s 94 —sinTA )
(i1) — = cot8A
cosTA —cos9A

.85nAd —sinB A—-FB
(122) = tan
"cosA+ cosB 2
ooosinA +sinbB A+ B A—B
(10 )— —— = tan( Jeot( )
sind —sinB 2 2
rosd + cosB A+ B CA— B
(v) = cot( Jeot| )
rosBE — ecosA 2 2

Solution:



sin 4 +smmaAd

(1) = cot A
cos A —ecosad

Solution:

Let us consider LHS:

sin A+ sn3A

cos A —cosaA

By using the formulas,

Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
Cos A—cos B=-2sin (A+B)/2 sin (A-B)/2
S0 now,

sin3A +sin A z[sm'*—f-* 5033‘42_‘4]
cos A —cos3A —z(sm'*‘;“ sin‘{_f‘{]
sm% cﬂs%
N sm% sm%
ros A _ _ .
= ——— (since, sin[—A) = —sinA)
—sinA
B cos A
- sin A
=cot A
=RHS
Hence proved.
osin94A —sin7A
(#1) = cot8A
cosTA —cos94
Solution:
Let us consider LHS:

sin94 —sin7A
cosTA —cos9A
By using the formulas,




Sin A - sin B =2 cos (A+B)/2 sin (A-B)/2
Cos A —cos B=-2sin (A+B)/2 sin (A-B)/2

S0 now,
N . Qa4L7T . QA_T
sin9A4 — sinTA 2[{:@5“"42“{ sin ““2‘”1]
= A —= T
ros7T A — cosdA —2[51:1 a.i?JA sin a.-l?._il,-ljl
164 .. 24
(cos 5= sin 5

(Sin % sin f—g.-ﬂ]

(cos8A sin A)

= oS g inees sin(=4) = ~sin.)
_ cos A
"~ sin 84
=cot A

Hence proved.

. sinA — sinB A_RB
(212) = tan
cosA + cosB

Solution:

Let us consider LHS:

sind — sinB

cosA+ cosB

By using the formulas,
Sin A - sin B =2 cos (A+B)/2 sin (A-B)/2
Cos A +cos B =2 cos (A+B)/2 cos (A-B)/2
S0 now,

sin A —sinB  2(cos -
cos A+ cosB  2(cos*

Hence proved.



[w]ﬂ:nd—l + SI:HB _ trm[‘q- + B]Imt[‘{ — B
sind — sinkb 2 2

Solution:

Let us consider LHS:

sind + sinB

sinA — sinB

By using the formulas,

Sin A - sin B=2 cos (A+B)/2 sin (A-B)/2

Sin A +sin B=2sm (A+B)/2 cos (A-B)/2

S0 now,

sind + sinB  2(sin 438 cos 458)
sinA —sinB  2(cos 222 gin 458
sindEE cpsAB
- A+B . A-B

COS=5— SiN =5

A+ B .
= tan ot
(=)ot =)
=RHS
Hence proved.
0sAd + cosB A+ B A—B
(v) cosA + cos — cot + Yeot( )
rosB — cosA 2 2
Solution:
Let us consider LHS:
cosA + cosB

cosB —rosA

By using the formulas,

cos A +cos B=2cos (A+B)/2 cos (A-B)/2
cos A -cos B=-2sin (A+B)/2 sin (A-B)/2
S0 now,

. A+8 A-B
cosA + coslB 2('3'5’3 7 CO0S =5 ]'
= — 1+8B - B4
cosB —cosA  —2(sin =57 sin =5—)
COs ‘4;8 cos 2B

sin 228 sin(—452




Cos '{EB COs %

=———1F  iFB (stnce, sin|—x) = —sinT)
—sin =5— sin( =

A+ B A—-B
= cot( Jeot( )
.) -}

“ 1

=RHS
Hence proved.
8. Prove that:
.osin A +sind3A +sinbA

(i) = tan 3A
cos A +cos3A +cosbHhA

I,__]cus JA +2cosH5A +cosTA cos B A
ii _
" cos A+ 2cos3A + cosHA cos 3A

o rcos4A +cos3A +cos2A
Il.llll'l 5 - . — Cl:l‘t3A
sin4dA +sin3A +sin2A

. 8in3A +s5inb5A +s5inTA +s5in9A
(iv) = tan 6A
cos3A - cosbHA +cosTA +cos9A

o . sinhA —sinTA +s5in8A —sin4dA
(v) = cotBA
cos4A +cosTA —cosHA — cos8A

.sinb5A cos2A —sin6Acos A
(vi)— - =tan A
sin Asin 2A — cos2A cos 3A

.. s8inl1l1Asin A +sinTAsin3A
(vii) : = tan 8A
cos11A sin A +cosTA sin3A

o .sin3A cos4dA —sin A cos2A
(viii)— - = tan2A
sindA sin A + cos6Acos A

sin A sin2A +sin3A sinb6A B
sin A cos 2A + sin3A cos 6A

(ix) tan5A

(x) sin A + 2sin3A +sinb5A sin3A
X —
" sin3A + 2sinbA —sinTA sinbA




sin (6 + ¢) — 2sin@ + sin (6 — @) _
' cos (0 + ¢) —2cos0 +cos (0 — )

tan @

Solution:

.s8in A +sin3A +sinbA

(1) = tan 3A
cos A +cos3A +coshA

Let us consider LHS:

sin A +sin3A +sinbA

|cus A +cos3A +cosHA

By using the formulas,

sin A +sin B =2 sin (A+B)/2 cos (A-B)/2

cos A +cos B=2cos (A+B)/2 cos (A-B)/2

S0 Now,

sin A +sin3A +sin5A  (sinb4 + sind) + sin34
cos A + cos3A +cos5A  (cos54 + cosA) + cos3A

(2 51115A . COSEA p 4
. 2 2

) + sin 34

N (EEDSEA + AEGSEA —A
2 2

, 64 44 .
(2 SlIlTEDST) + sin 34

64 44
(2 EDSTEGST) + cos34d

(2sin34 cos24) + sin34
- (2cos34cos24) + cos34
sin34(2cos24 + 1)

~ cos3A (2cos24 + 1)

=tan 3A
=RHS

Hence proved.

cos 3A + 2cosbHA +cosTA _ cos HA

cos A + 2cos3A +cosBA  cos3A
Let us consider LHS:

cos 3A +2cosB5A +cosTA
cos A +2cos3A +cos5HA

(ii)

) + cos34



By using the formula,

cos A +cos B=2cos (A+B)/2 cos (A-B)/2

S0 now,

cos 3A + 2cos DA +cosTA  (cos74 + cos34) + 2cosbA
cos A + 2cos3A + cos5A  (cos54 + cosA) + 2cos34

( 74 + 34 74 — 34
2 cos 3 Ccos 3

) + 2cosbA

(2 EDSBH + ACGSSA —A4
2 2

104 44
(2 CGST CGST) + 2cosbA

64 44
(2 CDSTCDST) + 2cos34
(2cos54 cos24) + 2cosb4
" (2cos3Acos24) + 2cos3A

2cos5A(cos24 + 1)
" 2cos3A4(cos24 + 1)
cos b4

- cos 34
=RHS

Hence proved.

) + 2cos34



cos4dA +cos 3A +cos2A
|\1111'| . - . = CDt-3A
sin4A +sin3A +sin2A

Let us consider LHS:

cos4A +cos3A +cos2A

sin4A +sind3A +sin2A
By using the formula,
cos A +cos B=2cos (A+B)/2 cos (A-B)/2
sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
S0 now,

cos 4A + cos 3A +cos2A (cos4A4 + cos24) + cos34
sin4A +sin3A +sin2A  (sin44 + sin24) + sin34

-‘-Hfl —|— 24 44 - 24
coS

( 2
( . -’-}A —|— 24 44 — 24
Cas

2s 2

) + cos34

) + sin34

64 24
~ (2 CGSTEOST) + cos34

- . 64 24 .
(2 SIHTCGST) + sin 34

(2cos3A4cosd) + cos34
- (2sin3A cosA4) + sin34
cos34(2cosd + 1)
~ sin34 (2cosd + 1)
=cot 3A
=RHS

Hence proved.



. sin3A +sin5A +sinTA +sin9A
(iv) = tan6A
cos3A +-cosbBhA +cosTA +cos9A

Let us consider LHS:

sinJA +sinbA +sinTA +sin9A
cos3A + cosDA + cosTA + cos9A
By using the formulas,
cos A +cos B=2cos (A+B)/2 cos (A-B)/2
sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
S0 now,

sin3A +sinbA +sinTA + sin9A

cos 3A + cosDA + cosTA + cos9A

When we rearrange we get,
(sin94 + sin34) + (sin74 + sinbA4)

- (cos9A4 + cos3A4) + (cos7A + cosb4)

(2 sinqiq + 34 94 _EA) + (2 sin?ﬂ 154 COS

7 Cas 7 7

74 —SA)

2

74— 54

B (2 CGS‘Z’A + 34 94 —SA) b (2 CDS?A + 54 cos

5 cos— 5
64 . 124 24
S
(2 111 CGST) + (2 SIHTEGST)
(2 CDS cas%} + (2 cas%cos%}

(2sin 64 cos34) + (2sin64 cosA4)
" (2cos6Acos34) + (2cos6AcosA)
2 sin6A4 (cos34 + cosA)

~ 2cos 64 (cos34 + cosA)
sin6A

4 cos 64

= tan 6A
=RHS
Hence proved.

2

)



. . 8inbA —sinTA +sin8A —sindA
(v) = cotb A
cos4A - cosTA —cosHA — cosSA

Let us consider LHS:

sinbA —sinTA +sin8A —sin4dA

cos 4A +cos TA — cos DA — cos8BA

By using the formulas,

cos A -cos B=-2sin (A+B)/2 sin (A-B)/2

sin A - sin B=2 cos (A+B)/2 sin (A-B)/2

S0 now,

sinbA —sinTA +sin8A —sin4A  —(sin74 — sin54) + (sin84 — sin44)
cos 4A + cos TA — cos BA — cos8A (cos74 — cos54) — (cosBA — cos44)
When we rearrange we get,

74 + 54 . 7TA—-5A 84 + 44 ., 84 — 44
_—(Ems 5 sin 5 )-I— (21:05 3 sin 5 )

= (—zsinm + 54 ?A—E’”‘l)_ (—zsmg’t1 + 44 '13A_M)

> sin 5 3 si1 3
124 . 24 124 . 44
_ — (2 EOSTSHIT) + (2 CDSTSIIIT)
(—2 sin%sin%) — (—2 sin%sin%)

—(2cos64sinAd) + (2cos64sin24)
~ —(2sin64sind) + (2sin6A4sin24)

2cosb6A(—sind + sin24)
T 2sin6A(—sinA + sin24)
cos 64
~ sin6A
= cot 6A
=RHS

Hence proved.



o .sinbAcos2A —sinb6Acos A
(vi)— ; =tan A
sin Asin2A — cos2A cos 3A

Let us consider LHS:
sin A cos2A —sin6A cos A
sin Asin 2A — cos2A cos 3A
Let us multiply and divide the above expression by 2 we get,
sin 5A cos 2A —sin6Acos A (2sin54 cos24) — (2sin6A cos4)
sin Asin 2A — cos2A cos 3A (2sin24sin4) — (2 cos3A cos34)
We know that, 2 sin A sin B=cos (A—B)—cos (A + B),
2sinAcosB=sin(A+B)+sin(A-B)and
2cosAcosB=cos(A+B)+cos(A—B)
S0 now,
fsin(54 + 24) + sin(54 —24)} — {sin(64 + A4) + sin(64 — A)}
N {cos(24—A4) — cos(24 + 4)} — {cos(34 + 24) + cos(34 —24)}
{sin74 + sin34}— {sin74 + sin54}
- fcosA — cos34} — {cos54 + cosA}

sin74 + sin34 —sin74 — sink4

cosA— cos34 —coshd — cos4d
sin34 —sink4
~ —(cos5A + cos34)

—(sin54 — sin34)
N —(cos54 + cos34)
sinbA4 — sin34
T cos5A + cos3A

By using the formulas,

sin A —sin B=2 cos (A+B)/2 sin (A-B)/2
¢os A +cos B=2cos (A+B)/2 cos (A-B)/2
50,

EA + 34 . 54— 34
2 cos 3 sin 5
54 + 34 54 — 34
> COS 5

2 Cos



SEA + 34 . 54— 34

B 2co 3 sin 3
B E4 + 34 54 — 34
2 cos 3 Ccos 5

2 cosBAgin 24
Cos 2 sln 7

7 cosEAcos2A
Cos 7 Ccos 7

sind

~ cosA

=tan A
=RHS

Hence proved.

(vii) sin11Asin A +sinTA sin3A
vii
" ‘cos1l1Asin A +cosTAsin3A

Let us consider LHS:

sin 11A sin A + sinTA sin 3A

cos 11A sin A + cos TA sin3A

Let us multiply and divide the above expression by 2 we get,
sin11Asin A ~sinTA sin3A  (2sin114 sin4) + (2sin7A4sin34)

cos 11A sin A + cosTA sin3A (2cos114 sind) + (2cos74 sin34)
We know that, 2 sin A sin B=cos (A—B)—cos (A + B),
2cos AsinB=sin(A+B)-sin(A-B)
S0 now,
{cos(114—A4) — cos(114 + 4A)} + {cos(7A—3A4) — cos(74 + 34)}
- {sin(114 + A4) — sin(114— A4)} + {sin(74 + 34) — sin(74 — 34)}
{cos 104 — cos124} + {cos44 — cos104}
- {sin124 — sin 104} + {sin104 — sin4A4}
cos 104 — cos124 + cos4A— cos10A4
\ sin124 — sin104 + sin104 — sin44

—(cos12A4 — cos44)
~ sin12A4 — sin44

= tan 8A

By using the formulas,
sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2
cos A — cos B = -2 sin (A+B)/2 sin (A-B)/2



S0,
124 + 44 |, 124 — 44

—2sin 5 sin 5
- 124 + 44 . 12A— 44
2 Ccos sin
2 2
164 . 84
B sin——sin—
164 . @
cos——sin—
sinB84
" cos84
=1tan SA
=RHS

Hence proved.

o ....sin3A cos4A — sin A cos2A
(viii)— . = tan 2A
sindA sin A + cos6Acos A

Let us consider LHS:
sin3A cos 4A — sin A cos2A
sin4A sin A + cos 6A cos A
Let us multiply and divide the above expression by 2 we get,

sin3A cos 4A — sin A cos2A  (2sin34 cos44) — (2sin A cos24)
sin 4A sin A + cos 6A cos A A (2sin44sind ) + (2cos64 cosA)
We know that, 2 sin A sin B=cos (A—B)—cos (A + B),
2cosAcosB=cos(A+B)+cos(A—B)
2sinAcosB=sin(A+B)+sin(A-B)
S0 now,
{sin(34 + 44) + sin(34 —4A4)} — {sin(4 + 24) + sin(4 —2A4)}
- {cos(44 — A) — cos(44 + A)} + {cos(64 + A) + cos(64A—A)}
{sin74 + sin(—A4)} — {sin34 + sin(—A4)}
N fcos34 — cosbA} + {cos7A + cos54}
{sin74 — sinA} — {sin34 — sin A}
N {cos34 — cos54} + {cos74 + cos5A4} (since, (-A) = -sin A)

sin74 — sind4 —sin34 + sind
~ c0s3A— cos54 + cos7A + cos5A




sin74 — sin34

" cos7A4 + cos34

By using the formulas,

sin A—sin B =2 cos (A+B)/2 sin (A-B)/2
cos A +cos B=2cos (A+B)/2 cos (A-B)/2
S0,

74 + 34 . 74 —-34
2 cos > sin 3

7A+ 34 7TA—34
S > Cos—

2co

104 . 44
Cas 7 3111 7

104 44
Cos 7 Cos 2

sin24
~ cos 24
=tan 2A
=RHS
Hence proved.

sin Asin2A +sin3A sin6A

sin Acos2A +sin3A cos6A Y
Let us consider LHS:

sin A sin2A + sin3A sin6A

sin A cos 2A + sin3A cos6A
Let us multiply and divide the above expression by 2 we get,

sin A sin2A + sin3A sin6A  (2sin24 sin4) + (2sin64sin34)
sin A cos 2A L sin3A cos 6A ~ (2sinAcos24) + (2sin 34 cos64)
We know that, 2 sin Asin B=cos (A—B)—cos (A + B),

2sin Acos B=sin(A+B)+sin(A-B)

S0 Now,

{cos(24—A) — cos(24 + A4)} + {cos(64—34) — cos(64 + 34)}
- {sin(4 + 24) + sin(4 —24)} + {sin(34 + 64) + sin(34 —64)}
{cosA — cos34} + {cos34 — cos94}
" {sin34 + sin(—4)} + {sin94 + sin(—34)}

(ix) tan5A




{cos A — cos3A4} + {cos34A — cos94}
{sin34 —sin 4} + {sin94 — sin34} (since, sin (-A) = -sin A)
cos A — cos34 + cos34 — cos94
~ sin3A —sinA + sin9A4 — sin34
cos A — cos94
- sin94 — sin4
—(c0594 — cos 4)
- sin94 —sin 4
By using the formulas,
sin A—sin B=2 cos (A+B)/2 sin (A-B)/2
cos A —cos B=-2sin (A+B)/2 sin (A-B)/2

50,
9 94 + A . 94- 4
B sin 3 sin )
2 94 + 4 . 94— 4
Ccos > sin >
. 104 . @
B 51111—2 sin 3
10 .@
ms—z sin >
sinhA4
" cos5A
=tan S5A
=RHS

Hence proved.

(x) sin A + 2sin3A +sinbA _ sin 3A
" 'sin3A + 2sin5A +sinTA  sinbA
Let us consider LHS:
sin A + 2sin3A +sinbA
sinJA + 2sinbA +sinTA
sin A + 2sin3A + sinb5A (sin54 + sinAd) + 2sin34
sin3A + 2sinbA +sinTA (sin7A + sin34) + 2sinbA
We know that,
Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
S0 now,




A+ 4 E4A— A4 .
3 COS 5 )—l— 25in 34

74 + 34 74— 34
2 Cos 2

(2 sin

(2 sin

) + 2sin54

. 64 44 .

(2 SHITCGST) + 2sin34
. 104 44 .

(2 SIHTEDST) + 2sink4

(2s5in3A4Acos24) + 2sin34
" (2sin5Acos24) + 2sin5A4

2s5in34 (cos24 + 1)
"~ 2sin5A (cos24 + 1)
sin 34

~ sin54
= RHS
Hence proved.

sin (8 + ¢) — 2sin @ + sin (0 — @)
' cos (6 + ¢) — 2cos 6 + cos (0 — ¢b) -
Let us consider LHS:
sin (8 + ¢) — 2sin 6 + sin (@ — ¢)
cos (@ + ¢) — 2cos @ + cos (6 — ¢)
sin (6 + ¢) —2sinf +sin(f@ — @)  (5in(g + @) + sin(6 — ®)} — 2sind

tan &

cos (0 + ¢) — 2cos 6 +cos (@ — @) ~ {cos(6 + @) + cos(f — )} — 2cos@
We know that,

Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2

Cos A +cos B=2cos (A+B)/2 cos (A-B)/2

S0 now,
(Esinﬂ + d32+ E_mmsﬁ + (DEE + [b)— 2sin#
(Ecosﬂ + (D;_ E_(Dcosﬂ * tb;ﬁ' + m) — 2cos@

. 20 20 .
(2 5111T CDST) — 2sinfg

28 2@
(EEGSTCGST) — 2cosf@



(2sin@ cos®) — 2sind
- (2cos@cos®) — 2cosé
2 sinf (cos® — 1)
" 2cos8 (cos® — 1)
sind

" coséd
=tan®

=RHS

Hence proved.

9. Prove that:

(i) sin a + sin B + sin y — sin (a + B + y) =4 sin (a + 8)/2 sin (B + y)/2 sin (a + y)/2
(ilcos(A+B+C)+cos(A-B+C)+cos(A+B-C)+cos(-A+B+C)=4cosAcosBcosC
Solution:

(i) sina+sinB +siny—sin(a+ B +y)=4sin (a+ B)/2sin (B +y)/2 sin (a + y)/2

Let us consider LHS:

sina+sinB+siny—sin(a+pB+y)

By using the formulas,

Sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

Sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2

sina + sinf + siny-sin(a + B + y)
= (sina + sinB) + {siny- sin(a + B + y)}

a+p  a—p yta+pB+y y-a—p-y
= (2 sin > COS 5 ) + (2 CoS > sin > )
o+ B a—p a+p+2y  —(a+ p)
= (2 sin 5 COoS > ) + (2 Cos > sin > )
o+ B a—f a+pB+2y a+
=(25111 5 COS 5 )—(Ems sin 5 . .
(since,sin (-A) =-
sin A)
o+ B a—fp a+ p + 2y
= 2sin > (ccrs > — COS > )

Again by using the formula,
Cos A —cos B=-2sin (A+B)/2 sin (A-B)/2



a—pB a+pf+2y a—-pf a+p+ 2y
=25111H+B —2sin 2 i 2 sin 2 2
2 2 2
a—pf+a+pB+2y a—-PB—(a+p+ 2y)
=25111a + B —2sin 2 sin 2
2 2 2
2a + 2y a—B—a—fpf—2y)
=25111a + B —2sin 2 sin 2
2 2 2
2a0 + 2y 2B —2y)
=25111ﬁ s —2sin 2 sin 2
2 2 2
2-:::-!— —2(p +
o+ B (a +v) (BE Y)
= 2sin —2sin sin
2
. a+p ﬂf+‘:’ —(B+ V)
= 2sin —2sin sin
2 2
a+ Py B+ ‘sf)
= 2 sin > (25111 > 5111 >
Asi a+p pf+y . a+y
= 4sin > sin > sin >

=RHS

Hence proved.
(ii)cos(A+B+C)+cos(A—-B+C)+cos(A+B—-C)+cos(-A+B+C)=4cosAcosBcosC
Let us consider LHS:

cos(A+B+C)+cos(A-B+C)+cos(A+B—-C)+cos(-A+B+C)

so,

cos(A+B+C)+cos(A-B+C)+cos(A+B—-C)+cos(-A+B+C)=
={cos(A+B+C)+cos(A—-B+C)}+{cos(A+B-C)+cos(-A+B +C)}

By using the formula,

Cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2



A+B+0+(A-B+C (A+B+C—-(A-B+0

=12 Cos
2 2
(A+ B-C)+ (-A+B + () (A+B-C)—(-A+ B + ()
+{Ec05 Ccos }
2 2
A+B+C+A-B+C A+B+C—-A+B-C
=[2c05 > C0S >
A+B-C—A+B+C A+B-C+A—-B-C
+{2c05 COS }
2 2
{2 2A + 2C EB} N {2 2B 2A — EC}
=12 Ccos > cosz cnszms >
{2 2(A + Q) EB}+{2 2B E(A—C)}
=32 cos 5 msz msz Ccos 5

=2cos(A+C)cosB+2cosBcos(A—-C)

=2cosB {cos(A+C)+cos(A-C)}

By using the formula,

Cos A+cos B=2cos (A+B)/2 cos (A-B)/2

A+C+ (A—C)E A+ C—(ﬂ—C)}

03

=2cosB {21:05
2 2

A+C+A-C A-I—C—ﬂ-l—C}

=2cosB {2 COS COS
2 2

2A EC]

=2cosB {21:05—1:05—
2 2

=4 cos AcosBcosC
= RHS

Hence proved.
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