RD Sharma Solutions for Class 11 Maths Chapter 8 —
Transformation Formulae

EXERCISE 8.2

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

(ii) 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

(iii) 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)
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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 (1/4 - X) cos (n/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 s1n 30° cos 8°
=2 x 1/2 x cos 8°
=cos &°
= 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
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=2 cos 60° cos 4°
=2 % 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°
=2x1/2 %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
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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°
=2x1/2x1\2
=12
= 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 X% 1/2 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 57/18 — cos 4m/9 = \3 sin /9

(vi) cos /12 — sin /12 = 1/\2

(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})
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=2 cos 60° cos (-5°) — cos 5° (since, {cos (-A) =cos A})
=2 % 1/2 X cos 5°— cos 5°
=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 x1/2 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 % cos 20° — cos 20°
=0
= RHS

Hence Proved.

(iv) cos 20° + cos 100° + cos 140° =0

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})
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=2 cos 60° cos (-40°) — cos 40° (since, {cos (-A) =cos A})
=2 % 1/2 X cos 40° — cos 40°
=0
= RHS
Hence Proved.

(v) sin 57/18 — cos 4m/9 = V3 sin 1/9
Let us consider LHS:
sin 51t/18 — cos 4m/9 = sin 51/18 — sin (1/2 - 41/9) (since, cos A = sin (90° - A))
=sin 57/18 — sin (97 - 8w)/18
= sin 5n/18 — sin /18
By using the formula,
sin A —sin B =2 cos (A+B)/2 sin (A-B)/2

Jk

.57 LT 18t 1s .
s.rnla smla = 2cCos > sin 5
=2 cos (6m/36) sin (41/36)
=2 cos /6 sin /9
=2 cos 30° sin /9
=2 x \3/2 x sin 1/9
=3 sin /9
= RHS

Sl
I
o
T

Hence proved.

(vi) cos /12 —sin /12 = 1/\2
Let us consider LHS:
cos /12 —sin /12 = sin (n/2 — n/12) — sin w/12 (since, cos A = sin(90° - A))
=sin (6m - 57)/12 —sin /12
=sin 51t/12 — sin /12
By using the formula,
sin A —sin B =2 cos (A+B)/2 sin (A-B)/2

sini—sinizzcos %"F—ﬁ sin | 1 — 17
12 12 2 2

|U'I
=
[y

=2 cos (61/24) sin (41/24)
=2 cos /4 sin /6

=2 c0s 45° sin 30°

=2 x 12 x1/2

=172

= RHS
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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 xcos 21°
=cos 21°
= RHS
Hence proved.

4. Prove that:

(i) cos (3m/4 + x) — cos (3n/4 — x) = -\2 sin x
(i) cos (/4 + x) + cos (/4 - X) = V2 cos X
Solution:

(i) cos (3n/4 + x) — cos (3m/4 — x) = -\2 sin X
Let us consider LHS:

cos (3m/4 + x) — cos (3n/4 — x)
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By using the formula,
cos A — cos B =-2 sin (A+B)/2 sin (A-B)/2
cos (3n/4 +x) — cos (3n/4 —x) = -2 sin (3n/4 + x + 3n/4 - x)/2 sin (3n/4 + X - 3n/4 + X)/2
= -2 sin (6m/4)/2 sin 2x/2
= -2 sin 6m/8 sin X
= -2 sin 31/4 sin X
= -2 sin (1 — /4) sin x
= -2 sin /4 sin x (since, (n-A) = sin A)
=2 x 12 x sinx
= -2 sin x
=RHS
Hence proved.

(i) cos (/4 + x) + cos (m/4 - x) = V2 cos x

Let us consider LHS:

cos (/4 + x) +cos(m/4 - X)

By using the formula,

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

cos (/4 + x) + cos (/4 - X) = 2 cos (/4 + x + n/4 = x)/2 cos (m/4 + x = 7/4 + x)/2
=2 cos (2n/4)/2 cos 2x/2
=2 cos 2m/8 cos x
=2 sin /4 cos X
=2 x 1/\2 x cos x
=2 cos x
= RHS

Hence proved.

5. Prove that:

(i) sin 65° + cos 65° = V2 cos 20°

(ii) sin 47° + cos 77° = cos 17°

Solution:

(i) sin 65° + cos 65° =2 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
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=2 sin 45° cos 20°
=2 x 1/N2 x cos 20°
=12 cos 20°
= RHS

Hence proved.

(ii) 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°
=2 x1/2 xcos 17°
=cos 17°
= RHS

Hence proved.

6. Prove that:
(i) cos 3A + cos SA + cos 7A + cos 15A =4 cos 4A cos 5A cos 6A
(ii) cos A + cos 3A + cos SA + cos 7A =4 cos A cos 2A cos 4A
(iii) sin A + sin 2A + sin 4A + sin SA =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 SA +cos 7TA +cos 15A =4 cos 4A cos 5SA cos 6A
Let us consider LHS:
cos 3A + cos SA +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 (SA-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]
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=[2 cos 4A cos A]+[2 cos 11A cos 4A]
=2 cos4A (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 S5A]
=4 cos 4A cos 5A cos 6A
=RHS
Hence proved.

(ii) cos A +cos 3A +cos SA +cos 7TA =4 cos A cos 2A cos 4A
Let us consider LHS:
cos A + cos 3A + cos 5A +cos 7A
So now,
(cos 3A + cos A)+(cos 7A + cos SA)
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 (7TA+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 5SA =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
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(sin 2A +sin A) + (sin 5A +sin 4A) =
= [2 sin (2A+A)/2 cos (2A-A)/2] +[2 sin (5A+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
=2cos2A Sin A +2sin A cos A
=2 sin 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]
=2sin 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°]
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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 + 2x1/2%cos 20° — cos 20° - 1]
= 1/2 [-1/2 + cos 20° — cos 20° - 1]
=1/2[-1/2 -1]
=1/21-3/2]
= -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+x)/2 + cos (11x-3x)/2 — cos (1 1x+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]



RD Sharma Solutions for Class 11 Maths Chapter 8 —
Transformation Formulae

=-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 €0S 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:

coosin A+ sindA
(1) = cot A
ros A —cos3A

oo &s5nA —snTA .
(i1) — = cot8A
cosTA —cos9A

coo.sinA —sinB A-FB
(221) = tan
cosA + coshB 2
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. sinA+sinB A+ B A—-B
) — : = tan(
sind —sinB

rosd + cosB A+ E A—FE

' = cot ‘ot
[L]msB —rosAd o [ ]m ( 2 ]I
Solution:

A n3A
[1_] 511 A + sin — ot A
ros A —ros3A
Solution:
Let us consider LHS:

sin A+ sin3A

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 2(sind2 cosdid)
cos A —cos3A  —2(sin" 52 sin A S
Sin ‘124 msfJl
sm‘i; sin 34
A
_ 1 (since, sin(—A) = —sinA)
—S171.
~cosA
~ sin A
=Ccot A
=RHS
Hence proved.
m 94 —sin7TA
(1) 2 I ot8A
cosTA —cos9A
Solution:
Let us consider LHS:

sin94 —sin7A
cos T4 —cos9A4
By using the formulas,
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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,
sin9A4 — sinTA 2[{:@3{“"4?"4 sin“g”]
cosTA — cos94 —2(sin TAEEH i ?.459,4]
(cos %sm ?'2—4]
(Sin lﬁz.-l Sin f—g.-ﬂj
0584 sin A
_ _((m; 8 13”_1 i] (since, sin[—A) = —sinA)
— ST O ST
_ CO§ =A
 sin 8A]
=CcotA
=RHS
Hence proved.
. sinAd — sinB A-—RB
(#74) — tan
cosA -+ rosE 2
Solution:
Let us consider LHS:
sind — sinB
cosA + coshB
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 ‘453 sin ‘458]

ros A+ cosB Z[Cﬂs -453 cos .{EB]

A-EB

sin 252
2)

cos(2

| [

ot

A-PB

= tan

=RHS
Hence proved.
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A nb A+ B A-EB
sim.A + sin — tan( + Jeot(

)

(10 )— _
sinAd —sinf

Solution:

Let us consider LHS:

sinA + sinB

sind —sinB

By using the formulas,

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

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

S0 now,

sind + sinB  2(sin ‘458 cos ‘{EB]
sind —sinB  2(cos ‘{;B sin ‘{;B]
sm‘{;g COS'{;B
i38E A B

CG‘ST S1TL 3

A+ B A-—B
i Jeot(

= tan(

=RHS
Hence proved.

‘0sA B A+ B A-FB
cosA 4+ €08 = ot + Jeot(

(v)

Let us consider LHS:

cosA + cosB

cosB — cosA

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,
e AXB AR
cosA + cosB 2(593 3 COS =3 :'
= AfB . B4
cosB —cosA  —2(sin =5~ sin =5~
cos 2L cps A8
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A+ B - A—-B
= cot( Jeot|

&= “

)

=RHS
Hence proved.
8. Prove that:
() sin A +sin3A +sinbA — tan 3A

‘cos A +cos3A +cosbA

I,__}cus 3A +2cosH5A +cosTA cos DA
ii _
© cos A+ 2cos3A +cosHA cos 3A

o cos4A +cos3A + cos2A
(1ii) = cot3A
sin4A +sin3A +sin2A

. sin3A +s5inbHA +sinTA +s51in9A
(iv) = tan 6A
cosSA - cosDA +cosTA + cos9A

. . SinHbA —sinTA +sin8A —sin4dA
(v) = cotBA
cos4A + cosTA —cosHA — cos8A

o ..sinbAcos2A —sinb6Acos A
(vi)— : =tan A
sin Asin 2A — cos2A cos 3A

o o..osinl1lAsin A +sinTA sin3A
(wii) : - = tan 8A
cos11Asin A +cosTA sin3A

o . ..sindA cos4A —sin A cos2A
(wiii)— - — tan2A
sin4A sin A +cos6Acos A
sin Asin2A +sin3A sin6A

sin Acos2A +sin3A cos6A -

(ix)

tanbhA

(x) sin A + 2sin3A +sinbA sin3A
\.x - -

'sin3A L 2sinbA +sinTA  sinbA

(since, sin(—r) = —sinr)
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sin (6 + ¢) — 2sin@ + sin (6 — @) _

i = tan@
cos (B + ¢) — 2cos 0 + cos (6 — ¢)
Solution:
. s Lk
() sin A +sin3A +sinbA — tan3A
cos A +cos3A +cosHA
Let us consider LHS:

sin A +sin3A +sinbA

cos A +cosdA +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 +cos 5A  (cos54 + cosA) + cos3A

(2 sinEA + 4 EOSEA -
N 2 2
(2 EDSEA - ACGSSA — 4
2 2

) + sin 34

) + cos3A

. 64 44 .
(2 SHITEDST) + s5in 34

64 44
(2 EDSTEGST) + cos34

(2sin3A4 cos24) + sin34
- (2cos34cos24) + cos34
sin34 (2cos24 + 1)
~ cos34 (2cos24 + 1)

=tan 3A
=RHS

Hence proved.

o cos3A +-2cosbhA +FcosTA _ cos hA

(i) —
\11. cos A + 2cos3A + cos bA cos 3A
Let us consider LHS:

cos 3A + 2cosBA +cosTA
cos A + 2cos3A + cosHhA
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By using the formula,

¢os A +cos B=2cos (A+B)/2 cos (A-B)/2

50 now,

cos 3A + 2cos 5A +cosTA  (cos7A + cos34) + 2cosb4
cos A +2cos3A +cos5A  (cos5A + cosA) + 2cos34

(ZEOS?A ; 34 EOS?A EEA) + 2cosh4
(ECDSEA; ACGSEA.Z_A) + 2cos34

104 44
(2 CGST CGST) + 2cosh4

64 44
(2 CDST CDST) + 2cos34

(2cos54 cos24) + 2cosbA
- (2cos34cos24) + 2cos34
2cos5A(cos24 + 1)
" 2cos 34 (cos24 + 1)

cos b4

oS 34
=RHS

Hence proved.

. A
[iii}lc?s 4A Cl.JE SA c-us 2A — cot3A
sin 4A + sin3A +sin2A
Let us consider LHS:

cos 4A + cos 3A + cos2A

sin4A + sin3A +sin2A

By using the formula,

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

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

S50 now,

cos 4A + cos 3A +cos2A (cos44 + cos2A) + cos34
sin4A + sin3A + sin2A  (sin4A + sin24) + sin34
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44 + 24 44 — 24

(2 Cos > Cos ) ) + cos3A4

B 44 + 24 44 - 24

(2 sin 3 cos 3 ) + sin34

64 24
(2 CDSTEGST) + cos34

- 64 24 .
(2 SIHTCGST) + sin 34

(2cos3Acosd) + cos34

- (2sin34 cosA) + sin34
cos34(2cosd + 1)

~ sin34 (2cosd + 1)

=cot 3A
=RHS

Hence proved.

.. sin3A +sinbA +sinTA +sin9A

(iv) = tan6A
cosJdA +cosDHA +cosTA +cos9A

Let us consider LHS:
sin 3A +sin HA - sinTA +sin9A
cosJA +cosDA +cosTA + cos9A
By using the formulas,
cos A +cos B=2 cos (A+B)/2 cos (A-B)/2
sin A+sinB=2sin(A+B)/2 cos (A-B)/2
S0 now,
sin 3A +sin 5A +sinTA +sin9A
cos3A +cosHA +cosTA + cos9A

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

- (cos9A4 + cos3A) + (cos7A + cosbA)

74 —SA)

(2 5111%q + 34 24 _SA) + (2 Sill?ﬂ + 54 CoS

2 Ccas 7 2

2

74 — b4

- (Emsaﬂ T 34 QA—SA) N (zms?‘q + 54

3 Cas 7 7

(2 5111 ms%} + (2 sin%ms%)

(2 u:ns cus%} + (2 cos%ms%}

2

)
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(2sin6A4 cos34) + (2sin6A4 cos4)
" (2cos6Acos34) + (2cos6AcosA)
2 sin6A (cos34 + cosAd)

~ 2cos 64 (cos34 + cosA)
sin6A4

© cos64

= tan 6A
=RHS
Hence proved.

o . sinbA —sinTA +sin8A —sindA
(v) = cot6A
cos4A +cosTA —cosHA — cos8A

Let us consider LHS:

sinbA —sinTA + sin8A — sin4A
cos4A +cosTA —cosHA — cosBA

By using the formulas,

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

sindA —sinTA +sin8A —sin4A  — (sin74 — sin54) + (sin84 — sin44)

cos 4A + cos TA — cos A — cos8A  (cos7A — cos54) — (cos8A4 — cos44)
When we rearrange we get,

_ — (Ems?‘q —IE_ SAsin?AEEA) + (EEDSBA ; 4A51118A£4A)
(—Esin?ﬂ + 5A | TA— 5}1)_ (—EsingA + 44 .IBA— -’-}A)

511

> sin > > >
_ — (2 cas%sin%} + (2 cos%sin%}
(—2 sin%sin %) — (—2 sin%sin%}

—(2cos64sinAd) + (2cos64sin24)

~ —(2sin6A4sinA4) + (2sin64sin24)
2cos6A(—sind + sin24)

~ 25in6A (—sind + sin24)
cos 64
~ sin6A
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= cot 6A
=RHS
Hence proved.

o .sinhbAcos2A —sinbAcos A
(vi)— : = tan A
sin Asin2A — cos2A cos 3A

Let us consider LHS:
sin dA 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 (2sin5A4 cos24) — (2sin6A cosA)
sin A sin 2A — cos 2A cos 3A - (2sin2A4sinA4) — (2 cos3A4 cos34)
We know that, 2 sin A sin B=cos (A—B)—cos (A + B),
2sinAcosB=sin(A+B)+sin(A-B)and
2cos AcosB=cos(A +B)+cos(A—B)
S0 now,
{sin(54 + 24) + sin(54 —24)} — {sin(64 + 4) + sin(64 — A)}
N {cos(24 — A) — cos(24 + 4)} — {cos(34 + 24) + cos(34—24)}
fsin74 + sin34} — {sin74 + sin54}
- fcosA — cos34} — {cos54 + cosA}

sin/A + sin34 —sin 74 — sinbA
cosA— cos34 — cosbA — cosA
sin34 — sin5A4
—(cos54 + cos34)
—(sin5A4 — sin34)
—(cos54 + cos34)
sinbA4 — sin34
T cos5A + cos3A

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
50,
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SBA + 34 . 54— 34

B 2co 5 sin 5
B £E4 + 34 54 — 34
2 cos Ccos
2 2
2 cos A in 24
B Ccos 3 sin >
> cos BA cos 24
Cos ) Ccos >
sind
~ cosA
=tan A
= RHS

Hence proved.

oo.o.osinl1lAsin A +s5inTA sin3A

(vii)
WL cos1llAsinA +cosTA sin3A
Let us consider LHS:

sinllAsin A +sinTA sin3A
cos 1TAsin A FcosTAsin3A
Let us multiply and divide the above expression by 2 we get,
sin 11 A sin A <+ sin TA sin 3A (2sin11A4 sind) + (2sin7A4sin34)
cos 11A sin A + cos TA 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 + A)} + {cos(74 —34) — cos(74 + 34)}
- {sin(114 + A) — sin(114— A4)} + {sin(74 + 34) — sin(74 — 34)}
{cos 104 — cos124} + {cos44 — cos104}
- fsin124 — sin104} + {sin104 — sin4A4}
cos 104 — cos124 + cos44 — cos104
" sin124 — sin 104 + sin 104 — sin 44

—(cos12A4 — cos44)

sin124 — sin 44
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

= tan8A




RD Sharma Solutions for Class 11 Maths Chapter 8 —
Transformation Formulae

50,
. 124 + 44 . 124 — 44
—2sin 3 sin >
N 124 + 44 . 124 — 44
2cos sin
2 2
. 16A . 84
B sin——sin—
164 . 84
cas—z sin 5
sinB84
~ c0s84
=tan 8A
=RHS

Hence proved.

o ..sin3A cos4A — sin A cos2A
(wiii =tan2A
sin4dA sin A + cos6A cos A

Let us consider LHS:
sinJA cos 4A — sin A cos2A
sind4Asin A — cos 6Acos A
Let us multiply and divide the above expression by 2 we get,

sin3A cos 4A — sin A cos 2A  (25in34 cos44) — (2sin A cos2A4)
sindA sin A + cos6Acos A  (2sin4Asind) + (2cos64 cosA)
We know that, 2 sin A sin B=cos (A—B)—cos (A + B),
2cos AcosB=cos(A+B)+cos(A—B)
2sinAcosB=sin(A+B)+sin(A—-B)
S0 now,
{sin(34 + 44) + sin(34—44)} — {sin(4 + 24) + sin(4 —24)}
~ {cos(44 — A) — cos(44 + A)} + {cos(64 + A) + cos(64 —A4)}
{sin74 + sin(—A4)} —{sin34 + sin(—A4)}
~ {cos34 — cos5A} + {cos7A + cos5A}
{sin74 — sinA} — {sin34 — sin 4}
{cos34 — cosbA} + {cos7A + cos5A4} (since, (-A) = -sin A)

sin74 — sind —sin34 + sind
"~ cos3A— cos54 + cos7A + cosbA
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sin74 — sin34

- cos/74 + 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

50,

74 + 34 . 74— 34
2 cos 3 sin 7

74 + 34 74 —34
2 Cos 5 COS 3

104,44
Cas 7 51112

104 __44
Cos 7 Cos 7

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

sin A sin2A +-sinJA sin6A
= tan bA
sin A cos 2A +sin3A cosGA
Let us consider LHS:
sin A sin 2A +sin3A sin6A
sin A cos 2A + sin3A cos 6A
Let us multiply and divide the above expression by 2 we get,
sin A sin 2A - sin3A sin6A  (2sin24 sind) + (2sin 64 sin34)
sin A cos 2A L sin3A cos 6A ~ (2sinAcos24) + (2sin 34 cos64)

(ix)

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

S0 now,
{cos(24—A) — cos(24 + A)} + {cos(64 —34) — cos(64 + 34)}

- {sin(A + 24) + sin(4—24)} + {sin(34 + 64) + sin(34 —64)}
{cosA — cos3A4} + {cos34 — cos94}
~ {sin34 + sin(—A4)} + {sin94 + sin(—34)}
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{cos A — cos3A4} + {cos34— cos94}
~ {sin34 —sin A} + {sin94 — sin 34} (since. sin (-A) = -sin A)
cosA— cos3A + cos34 — cos94

"~ sin34 —sinAd + sin94 — sin34
cosd—cos94

~ sin94 — sinA
—(cos94 — cos 4)
" 5in94 —sin4

By using the formulas,

sin A—sin B=2 cos (A+B)/2 sin (A-B)/2
c0s A —cos B=-2sin (A+B)/2 sin (A-B)/2
50,

oAt A 9A—A
L 5111 3 5111 2

2 94 + A . 94— 4
Cos——5——sin—

104 . 84
5111 5 SlIlE

CoSs 4 sin &
2 2
sin54
~ cos5A
=tan 5A
= RHS
Hence proved.

x) sin A + 2sin3A +sinb5A _ sin3A
" 'sin3A + 2sinbA +sinTA  sinbA
Let us consider LHS:
sin A + 2sin3A +sinbA
sin3A + 2sinbA +sinTA
sin A + 2sin 3A + sinbA (sin5A + sind) + 2sin34
Sin3A + 2sin5A +sinTA (sin74 + sin34) + 2sinbA4
We know that,
Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
S0 now,
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(Esin&q; AEOSEAE_ A) + 2s8in34

=( _ JA + 34 7A—34
2 5in ) COS >

) + 2sin54

. bA 44 .
(2 smTcnsT) + 2sin34
. 104 44 .
(2 SIHTEDST) + 2sink4
(2s5in3Acos24) + 2sin34
" (2sin5Acos24) + 2sin5A4
2s5in34 (cos24 + 1)

~ 2sin5A (cos24 + 1)
sin 34

~ sin54

=RHS

Hence proved.

. sin(0+ ¢) — 2sin @ + sin (0 — ¢)
(m)cos (@4 ¢) — 2c088 + cos (8 — @) b
Let us consider LHS:

sin (6 + ¢) — 2sin @ + sin (6 — ¢)

cos (@ + @) — 2cos @ + cos (0 — ¢)

sin (6 + ¢) —2sinf +sin (6 — @)  (sin(g + ®) + sin(6 — ®)} — 2siné
cos (6 + ¢) — 2c0s6 +cos (6 — @) ~ {cos(6 + @) + cos(6 — ®)} — 2cosh
We know that,

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

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

tan /@

S0 now,
(EsinﬂI + m; E_mmsﬂ + mgﬂ + cD)— 2sind
(Emsﬂ + b + E'—tIr-mSE + -8 + tb) — 9 cosé
2 2
. 20 2@ .
(2 SIHTCGST)_ 2sinA

26 20
(EEDSTCDST) — 2cosé
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(2sind cos®) — 2sind
- (2cosd cos®) — 2cosé
2 sinf (cos® — 1)
" 2cos8 (cos® — 1)
siné

" cosé

=tan 6

= RHS

Hence proved.

9. Prove that:
(i) sin o + sin p + sin y —sin (o + B + y) =4 sin (a + B)/2 sin (B + y)/2 sin (a + y)/2
(ii)cos(A+B+C)+cos(A-B+C)+cos(A+B-C)+cos(-A+B+C)=4cos A
cos B cos C
Solution:
(i) sino + sin B+ siny — sin (o + B +y) =4 sin (o + B)/2 sin (B + v)/2 sin (o + )/2
Let us consider LHS:
sin o+ sin B +siny —sin (o + +7)
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 + sinf) + {siny- sin(a + g + y)}

_(2.ﬁ+B H—B)+(2 ?+H+B+?.?—Q—B—?)
= | 2sin > Cos > Cos > sin >

o + — + B +2 —(a +
= (2 sin Bcosﬁ B) + (2 cnsﬁ P 1"{sin (a B))

2 2 2
S a+ p a— a+pf+2y a+
= (2 sin > CoS 5 ) — (2 Cos sin >
(since,sin (-A) =-

sin A)

— COS
2 2

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

o+ B a—f a + B + 2y
= 2 sin (cos )
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rx— D.’-I—B-FE}" a—p o+ P+ 2y
=25111ﬁ il —2sin 2 sin 2 2
2 2 2
a—B+a+pB+2y a—-pB—-(a+p + 2y)
= 2511101 + B —2sin 2 sin 2
2 2 2
2y a—-f-—a—-B—-2y)
=2 5111 —2sin sin 2
2
—2B—2
2.ﬂ+B ) ?. % Y)
= 2sin > sin sin 2
2(a + —2(B +
E.H+B ) ( wl (% Y)
= 2sin > sin sin >
_E.H+B H+T —w+YU
= 2 sin —2 sin sin
g 2
a+ B B+ 1,*)
=2 2
sin 2 5111 5111 >
A .3+T a+y
= 5111 > sin 2 sin >

= RHS
Hence proved.

(ii)cos(A+B+C)+cos(A-B+C)+cos(A+B—-C)+cos(-A+B+C)=4cos A
cos B cos C

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
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(A+B+C+(A-B+C) (A+B+C) —(A-B+0)

=42 cos > 5
(A+B-C)+ (-A+ B+ () (A+B-C) —(-A + B + ()
+[2c05 COS }
2 2
A+B+C+A-B+C A+B+C—-A+B-C
={2ccrs > Cos >
A+B-C—A+B+C A+B-C+A-EB-C
-I—{Ems Ccos }
2 2
{2 2A + 2C EB} N {2 2B 2A — EC}
=12 cos > msz msgms 5
[2 2(A+ C) EB} N [2 2B E(A—C)}
=32 cos > msz msz Ccos >

=2cos(A+C)cosB+2cosBcos(A—-C)

=2cos B {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)c A+ C-(A- C)}

0s
2 2

=2cosB [Ecns

A+C+A-C A-I—C—A-I—C}

=2cosB {2 Cos Ccos
2 2

5 5 [2 2A ZC}
=2 cos cos > Cos >

=4 cos A cos B cos C
= RHS
Hence proved.
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