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EXERCISE 8.1 PAGE NO: 8.6

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 sinAcos 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 Asin 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 Asin B =cos (A—B)—-cos (A+ B)
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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 cosAcos 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 5/12 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 /12 = cos (51/12 — 11/12) — cos (51/12 + 11/12)
= cos (41/12) — cos (611/12)

= cos (11/3) — cos (11/2)

= cos (180°/3) — cos (180°/2)

= cos 60° — cos 90°
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=1/2-0

=1/2

Hence Proved.

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

By using the formula,

2 cosAcos B=cos (A+B)+cos(A-B)
2 cos 51/12 cos /12 = cos (51/12 + 11/12) + cos (511/12 — 11/12)
= cos (61/12) + 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.

(iii) 2 sin 51/12 cos /12 = (N3 + 2)/2

By using the formula,

2sinAcos B =sin(A+B)+sin (A-B)
2 sin 511/12 cos 11/12 = sin (51/12 + 11/12) + sin (51/12 — 11/12)
= sin (61/12) + sin (411/12)

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

= sin (180°2) + sin (180°/3)

=sin 90° + sin 60°
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=1+13

= (2 +V3)/2

= (V3 +2)/2

Hence Proved.

3. show that:

(i) sin 50° cos 85° = (1 — V2sin 35°)/2+2
(ii) sin 25° cos 115° = 1/2 {sin 140° — 1}
Solution:

(i) sin 50° cos 85° = (1 — \2sin 35°)/22
By using the formula,

2 sinAcos B =sin (A+B)+sin(A-B)
sinAcos B =[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°)"2]/ 2

= (1 —sin 35°) / 22

Hence proved.

(ii) sin 25° cos 115° = 1/2 {sin 140° — 1}
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By using the formula,

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

sinAcos 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 (1/3 — x) = cos 3x

Solution:

Let us consider LHS:

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

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

2 cos x (2 cos (11/3+x) cos (11/3 — x)) = 2 cos x (cos (11/3+x + 1/3-x) + cos (11/3+x — 1/3+ 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 cos 2x cos X — 2 cos X cos 60°

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

(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
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= 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)

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 Xx})
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= 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 1/2 x cos 8°

= cos 8°

= cos (90° — 82°)

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

=2x1/2x 112

=112

= 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°

=2x1/2 x cos 10°

= cos 10°

= RHS

Hence Proved.

3. Prove that:
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(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 511/18 — cos 41/9 = \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})
= 2 cos 60° cos (-5°) — cos 5° (since, {cos (-A) = cos A})
=2 x 1/2 x cos 5° — cos 5°

=0

= RHS

Hence Proved.

(ii) sin 50° — sin 70° + sin 10° =0
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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 x cos 20° — cos 20°
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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})

= 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 = V3 sin 11/9

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 (911 — 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

sinSW sin T = 2cos b
18 18 2 2
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= 2 cos (611/36) sin (411/36)

= 2 cos 11/6 sin 1/9

= 2 cos 30° sin 11/9

=2 x \3/2 x sin /9

=3 sin /9

= RHS

Hence proved.

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

cos /12 — sin /12 = sin (11/2 — 11/12) — sin /12 (since, cos A = sin(90° — A))
= sin (61 — 511)/12 — sin 11/12
= sin 511/12 — sin /12

By using the formula,

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

sini—sini:m:as %;ﬁ sin | 1212
12 12 2

= 2 cos (611/24) sin (411/24)

ol
S I
i
—

= 2 cos 11/4 sin 11/6
= 2 cos 45° sin 30°
=2x 12 x1/2

=1/\2

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/

el Nnuuarcci

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 % 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
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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°

=2x1/2 x cos 21°

= cos 21°

= RHS

Hence proved.

4. Prove that:

(i) cos (31/4 + x) — cos (31/4 — x) = -\2 sin x
(ii) cos (11/4 + x) + cos (11/4 — x) = V2 cos x
Solution:

(i) cos (311/4 + x) — cos (31/4 — x) = -2 sin x
Let us consider LHS:

cos (3m/4 + x) — cos (31/4 — 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 — 311/4 + X)/2
= -2 sin (611/4)/2 sin 2x/2

= -2 sin 611/8 sin x

= -2 sin 31/4 sin x

= -2 sin (1T — 1/4) sin x

= -2 sin 1/4 sin x (since, (1T-A) = sin A)
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=-2 x 1N2 x sin x

= 2 sin x

= RHS

Hence proved.

(i) cos (11/4 + x) + cos (11/4 — x) = V2 cos x
Let us consider LHS:

cos (11/4 + x) + cos (1/4 — 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 (11/4 + x + /4 — x)/2 cos (11/4 + x — 11/4 + Xx)/2
= 2 cos (21/4)/2 cos 2x/2

= 2 cos 211/8 cos x

= 2 sin 1/4 cos x

=2 x 1142 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° = V2 cos 20°
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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 1/V2 x cos 20°

=2 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°

=2x1/2 x cos 17°
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=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]
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=[2 cos 4A cos A] + [2 cos 11A cos 4A]

=2 cos 4A (cos 1MA+ cos A)

Again by using the formula,

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

2 cos 4A (cos 1M1A + 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 TA=4 cos Acos 2A cos 4A
Let us consider LHS:

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

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 (7TA-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)
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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 (BA+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 (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]
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=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 Acos A

=2cos 2ASinA+ 2sinAcosA

=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]
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=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]
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=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]

=1/2 [-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+x)/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]
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=-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]
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=-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:

i A 34
[i] 5111 A + sin — ot A
ros A —cos3A4

m94 —sin7A
{ii] st St =cot8A4
rosTA —ecos94

. sinA — sinB A—-B
(#i1) = tan
cosA + cosB 2
. sind + sinB tan[A+B]mt(A —B]

sind —sinkb - 2

A+ cosB A+B. _A-B
[yj cos + cos = Cﬂf[ - ]CGt[ ]
cosB — cosA 2 2

Solution:
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i A i1 34
[i] sin A+ sin — ot A
ros d —ens3A4

Solution:

Let us consider LHS:

sin A + sin 34

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(sind5 cosiid)

s A — 05 BA _Z[Sln 4.+23..{ Sin -1—234.]

- 44 24
B SIHT CGST

= A - —24
ST 7 ST 7

A
= — m_s (since, sin(—A) = —sinA)
—sinA

ros A

sin A
=CotA
=RHS

Hence proved.
s 94d —sinTA

(21) = cot8A
ros7T A —eo0s594

Solution:

Let us consider LHS:
sin94 —sin7A
cosTA —cos9A

By using the formulas,

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/

€IndCareer

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[6059'{‘57"{ singdgmj
cosTA — cos94  —2(sin 7-4‘59-4 sin T.—i;gaj

(cos % sin 22—'1]

(sim 152 537 2T

(cosB8A sin A) |, _ _
= T sin s sin ay e sin(=A) = —sind)
cos 34
sin 8 A
=cot A
=RHS
Hence proved.
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.. 85inA —sinB A—-B
(141) = tan
cosA + cosB
Solution:

Let us consider LHS:

sinA — 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 "1'53 sim "153]

cos A +cosB  2(cos ‘4;5 4B

Hence proved.
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A i3 A+ B A—B
(i) 22T (2 o )
sind —sinB 2 2

Solution:
Let us consider LHS:
sinAd + sinB

sinA — 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,

sinA + sinB  2(sin ‘{;B cos ‘453]

sind —sinB Z[r:o,s ‘{;B 5111 ‘{EB]

sin# cas#

cos# sin#

A+ B A-B

Jeot(——)

= tan(

=RHS
Hence proved.

8. Prove that:
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..o Sin A +sin3A + sinbA
(1) = tan 3A
cos A + cos3A + cos bA

.08 3A + 2cos5A +cosTA  cosHA
i1 =
cos A +2cos3A +cosbHA cos 3A

..cos4A + cos 3A +cos2A
(iii) — : . — cot3A
sin4A +sin3A +sin2A

. . Sin3A +sindA +sinTA + sin9A
(iv) = tan 6A
cos3A +cosHA +cosTA +cos9A

sinbA —sinTA + sin8A —sindA
v
cos4A FcosTA —cosHA — cos8A

= cotBA

.sinbA cos2A —sin6Acos A
vi =tan A
sin Asin2A — cos2A cos 3A

.8inl1lAsin A +s8in7A sin3A
(vii) = tan8A
cos 11A sin A + cosTA sin3A

..8in3A cos4A — sin A cos2A
(viii]— : — tan2A
sin4dA sin A + cos6Acos A

. .SinAsin2A +sin3A sin6A
(ix)— - = tanbA
sin A cos 2A +sin3A cos6A

sin A + 2sin3A +sinbA sin3A
'e —
sind3A + 2sinbA +sinTA  sinbA
sin (@ + ¢) — 2sin @ + sin (@ — ¢)
Y cos (8 + ) — 2cos @ +cos (6 — )

tan @

Solution:
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.. 8in A +sin3A +sinbA
(i) = tan 3A
cos A + cos3A + cos bA

Let us consider LHS:

sin A + sin3A + sinbA
cos A +cos3A +cosHA
By using the formulas,
sin A +sin B=2sin (A+B)/2 cos (A-B)/2
cos A +cos B=2cos (A+B)/2 cos (A-B)/2
S0 now,

sinA +sin3A +sin5A  (sinb4 + sinA4) + sin34
cos A + cos3A + cos 5A  (cos54 + cosAd) + cos34

(2 . 5A+A4 5A-4
_ \2sin—5—cos—

N (2 CGSSA + A EDSSA —4
2 2

) + sin34

) + cos34

. 64 44 .
(2 smTcosT) + sin 34

64 44
(2 CGSTCGST) + cos34

(2sin3A4 cos24) + sin34
" (2cos3Acos24) + cos34

sin34(2cos24 + 1)
" cos34(2cos24 + 1)

=tan 3A
=RHS

Hence proved.
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cos4A +cos 3A +cos2A
(iii)— : : — cot3A
sin4A +sin3A +sin2A

Let us consider LHS:

cos 4A + cos 3A + cos2A

sin4A +sin3A +sin2A
By using the formula,
cos A +cos B=2 cos (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
sin 4A +sin3A +sin2A  (sin44 + sin24) + sin34

(2 44 + 24 cﬁs4A£2A) + cos34

(2 .44 —|— Eﬂ.ms-ﬂ:ﬂ.;zﬂ.)

+ sin 34

Ecﬂs cc}s ) + cos34

EA EA .
(2 SIHTCGST) + sin 34

(2cos3Acosd) + cos34
~ (2sin3AcosA) + sin34
cos34A(2cosd + 1)
~ sin34(2cos4d + 1)
=cot 3A
=RHS

Hence proved.

atlon formulae/
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. . sSinJ3A +sinbA +sin7TA + sin9A
(iv) = tan 6A
cosJA +cosDHA +cosTA +cos9A

Let us consider LHS:

sin 3A +sin 5A +sinTA + sin9A

cos 3JA + cos DA + cosTA + cos9A
By using the formulas,
cos A +cos B=2 cos (A+B)/2 cos (A-B)/2
sin A +sin B=2sin (A+B)/2 cos (A-B)/2
S0 now,

sin 3A +sin 5A +sinTA + sin9A
cosIA +cosHA +cosTA + cos9A

When we rearrange we get,
(sin94 + sin34) + (sin74 + sinb54)

- (cos94 + cos34) + (cos7A + cosbA)

(2 sin% + 34 94 _BA) + (2 sin?A + 54 Ccos

5 Cas 7 5

74 ; SA)

B (ZEDS‘}A + 34 94 —SA) N (ZEDS?A + EAEDS

2 Cas 2 2

(2 5111 -:crs %)

64 124 24
l: —_— [ —_—
(E 05 1:052) +(2c05 ) 1:052)

+ (2 sin%ms%)

(2sin6A4 cos34) + (2sin6A cosAd)
- (2cos6Acos34) + (2cos64cosA)
2 sin6A4 (cos34 + cosA)
~ 2c0s6A (cos34 + cosAd)
sin6A
~ cos 64

= tan 6A
=RHS
Hence proved.

?AEEA)
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sindA —sinTA +sin8A —sindA
(v) = cot6A
cos4A +cosTA —cosBHA — cosBA

Let us consider LHS:

sinbA —sin TA +sin8A —sin4A

cos 4A + cos TA — cos DA — cosBA

By using the formulas,

¢os 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,

_ (2 cos 1A ; 54 74 ;5}1) N (Emsaﬂ Z 44 . 84 E 4,4)
) (—2 sin 74 —5 24 sin 74 ; EA) - (—2 sin 84 —IZ_ 4 sin 84 E d“q)
T (E ms%sin%) + (2 EDS%SHI%)
- (—2 sin%sin%) — (—2 sin%sin %)

—(2cos6A4sin4) + (2cos6Asin24)

- —(2sin64sind) + (2sin64sin24)
2cos6A(—sinAd + sin24)
~ 2sin6A (—sind + sin24)

cos 64
~ sin6A

= cot 6A
= RHS

Hence proved.
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54 + 34 ., 54 —34

—[:Sill 54 — 51113;'1) 2 cos 5 sin 7
~ —(cos54 + cos34) = A + 34 G5A—34
, , 2cos oS
sin 54 — sin34 2 2
"~ cosbhA + cos3A 2 cns%sin%
By using the formulas, - 84 24

sin A — sin B =2 cos (A+B)/2 sin (A-B)/2 2 €05 57C0S 5~

cos A +cos B=2cos (A+B)/2 cos (A-B)/2 sinA
50, " cos A

2 cos 22 —5 314511151453'ﬁl =tan A

T . 5A+ 34 5A—34 =RHS
cOS 5 Co0s—> Hence proved.
vii) sin 11A sin A +sinTA sin3A — tan8A

cos 11A sin A + cos TA sin3A
Let us consider LHS:

sin11A sin A +sinTA sin3A

cos 11A sin A + cos TA sin3A

Let us multiply and divide the above expression by 2 we get,
sin11A sin A +sinTAsin3A  (25in114 sind) + (2sin74sin34)

cos 11A sin A + cos TAsin3A (2cos114 sind) + (2cos74 sin34)
We know that, 2 sin A sin B=rcos (A —-B)—cos (A + B),
2cos AsinB=sin(A+B)-sin(A—-B)
S0 now,
{cos(114—A4) — cos(114 + 4A)} + {cos(74—34) — cos(74 + 34)}
- {sin(114 + A) — sin(114— A4)} + {sin(74 + 34) — sin(74 — 34)}
{cos 104 — cos124} + {cos44 — cos104}
- {sin 124 — sin 104} + {sin104 — sin4A4}
cos 104 — cos124 + cos4A— cos10A4
- sin124 — sin104 + sin104 — sin44

—(cos12A4 — cos44)
"~ sin124 — sin44
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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
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. 124 + 44
n

€IndCareer

. 124 — 44
sin

—25i 5

2

2co

124 + 44 .
5 si

124 — 44
n

2

. 164 . @
3 sm—2 sin 5
o 164 . @
ct;:-s—2 sin >
sin84
0S84
=tan 8A
=RHS

Hence proved.
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.8in3A cos4A — sin A cos2A
(viii) — tan2A
sin4A sin A +cos6Acos A

Let us consider LHS:
sin3A cos4A — sin A cos2A
sin4A sin A + cos 6Acos A
Let us multiply and divide the above expression by 2 we get,

sin3A cos 4A — sin A cos2A  (2sin34 cos44) — (2sin A cos 24)
sin4A sin A + cos 6A cos A - (2sin4Asind) + (2cos6AcosA)
We know that, 2 sin A sin B =cos (A —B)—cos (A + B),
2cos AcosB=cos(A+B)+tcos(A—B)
2 sin A cos B=sin(A + B) + sin (A —B)
S0 now,
fsin(34 + 44) + sin(34—44)}— {sin(4 + 24) + sin(4 — 24)}
- {cos(44 — A) — cos(44 + A)} + {cos(64 + A) + cos(64— A)}
{sin74 + sin(—A4)} —{sin34 + sin(—A4)}
- {cos34 — cos54} + {cos74 + cosbA}
{sin74 — sinA} — {sin34 — sinA}
N {cos34 — cos54} + {cos7A + cos5A4} (since, (-A) = -sin A)

sin74 — sind —sin34 + sind
"~ c0s3A4— cos54 + cos74 + cos5A
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sin74 — sin34
" cos7A + 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,

7A + 34 . 74 —34
s > sin—

74 + 34 74 — 34
2 cos 5 cos 5

2co

104 . 44
_ cos——sin—
T 10444
C0S—5—C0S—
sin24
o524
=tan 2A
=RHS
Hence proved.
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. . SinAsin2A +sin3A sin6A
(ix) = tanbhA
sin A cos 2A + sin3A cos6A

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 sind) + (2sin6A4sin34)
sin A cos 2A + sin3A cos6A ~ (2sinAcos24) + (2sin34 cos64)
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(4 + 24) + sin(4—24)} + {sin(34 + 64) + sin(34 —64)}
{cosA — cos3A4} + {cos34 — cos94}
" {5in34 + sin(—A4)} + {sin94 + sin(—34)}

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-8-transformation-formulae/

€IndCareer

{cos A — cos3A4} + {cos34 — cos94}
{sin34 —sin 4} + {sin94 — sin34}
cosA— cos34 + cos34 — cos94

sin34 —sind + sin94 — sin34
cosAd — cos94

since, sin (-A) = -sin A)

~ sin94 — sinA
—(cos9A — cos 4)
~ sin94 —sinA4

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,
A+ A_ 94—4
o sin—=—sin—;
B 2 94 + A , 94— 4
cos ——sin—
104 _. 84
_ sin——sin—
104 84
cos ——sin—
sin5A
~ cos5A
=tan 5A
= RHS

Hence proved.
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sin A + 2sin3A +sinbA sin 3A
() sin3A + 2sinbA +sinTA - sinHA
Let us consider LHS:
sin A + 2sin3A +sinbA

sin3A + 2sinbA +sinTA
sinA + 2sin3A +sin5A  (sin54 + sind) + 2sin34
sin3A + 2sinbA +sinTA (sin74 + sin3A4) + 2sinbA4

We know that,
Sin A +sin B =2 sin (A+B)/2 cos (A-B)/2
S0 now,

(2511’15‘4; ACGSSAE_ A) + 2sin 34

(2511’1};’q 42_ BAC(}S?A;SA) + 2sin54

(2 sin@msﬁ) + 28in34

2 2
7. . 104 44 ,
(2 SIHTCGST) + 2s5in5A4

(2sin3A4Acos24) + 2sin34
" (2sin5Acos24) + 2sinbA
2sin34 (cos24 + 1)
" 2sin54 (cos24 + 1)
sin 34
~ sin54
=RHS
Hence proved.
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sin (6 + ¢) — 2sin@ + sin (6 — @)
Y cos (6@ + ¢») — 2cos8 + cos (8 — ¢) -

Let us consider LHS:

sin (6 + ¢) — 2sin @ + sin (68 — @)

cos (@ + ¢) — 2cos 6 + cos (6 — @)

sin (0 + ¢) — 2sinf +sin (6 — @) (s5in(6 + @) + sin(6 — d)} — 2sind
cos (60 + ¢) — 2cos 6 +cos (6 — @) ~ [cos(6 + ®) + cos(6— @)} — 2cos@
We know that,

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

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

tan @

S0 now,
(Esinﬁ + tbz—l- E_q}msﬁ + EDEE + tb)_ 2s8ind
(Ecosﬁ + q}; E_q}msﬁ + EDEE + q:.) — 2cos@

. 268 2@ .
(2 SIHTEDST) — 2s8infd

208 20
(E EGSTEDST) — 2cos@

(2sinf cos®) — 2siné
- (2cosf cos®) — 2cosd
2 sinf (cosd — 1)
- 2cos@(cosd — 1)
sind

~ cosé

=tan 6

=RHS

Hence proved.

9. Prove that:

(i) sin a + sin B + sin y — sin (a + B + y) =4 sin (a + B)/2 sin (B + y)/2 sin (a + y)/2
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(iilcos(A+B+C)+cos(A—-B+C)+cos(A+B-C)+cos(-A+B+C)=4cosAcosB
cosC

Solution:

(i) sina+sinB+siny—sin(a+p+y)=4sin (a+ B)/2sin (B +y)/2 sin (a + y)/2
Let us consider LHS:

sina+sinB+siny—sin(a+p+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
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sina + sinp + siny-sin(a + B + y)
= (sina + sinB) + {siny- sin(ax + B + y)}

_(z.t‘HB H—B)+(2 ?+H+B+‘r.‘r—ﬂf—ﬁ—‘r)
=|2sin > COS > cos > sin >
_(2_a+ﬁ a—B)_l_(E a+B+2}P_—(a+B))
=|2sin > cos > COS > sin >

o+ B a—f a+pf+2y a+ P
=(251n > Cos > )—(st > sin 5

(since,sin (-A) =-

sin A)

a+ p a—p a+ B+ 2y
> (cos 5 —cos > )
Again by using the formula,

Cos A—cos B=-2sin (A+B)/2 sin (A-B)/2

= 2 sin
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a—B+a+B+2y a—p a+p+ 2y
=25111a —2sin 2 2 sin 2 2
2 2
a—Pft+ta+B+2y a—-B—-(a+p+ 2y
= Esina + B —2sin 2 sin 2
2 2 2
20 + 2y a—B-—a—p—2y)
= Zsinﬂ F —2sin 2 sin 2
2 2
2aa + 2y 2B -—2y)
= Zsinﬁ + B —2sin 2 sin 2
2 2 2
2(a + Y “2B+7YV)
= 25111 —2sin sin 2
2
_a+ P ﬂ:+1f —{B+v))
= 2sin —2sin sin
2 2
a+ B +
=25111 (2 sin 5111B > Y)
Asi B+y a+y
= 5111 > 5111 > sin >
= RHS

Hence proved.

(iiycos(A+B+C)+cos(A-B+C)+cos(A+ B—C)+cos(-A+B + C)=4 cosAcos B cos
C

Let us consider LHS:

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

atlon formulae/
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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+CQ+(A-B+C) (A+B+C) —(A-B+0)

=42C08
2 2
(A+ B-C) + (-A+B + () (A+B-C) —(-A+ B + (C)
-I—[En:ﬂs Ccos }
2 2
A+B+C+A-B+C A+B+C—-A+B-C
=[2|:05 5 COS 5
A+B-C—A+B+C A+B-C+A—-B-C
+[2c05 COS }
2 2
[2 2A + 2C EB}_I_ [2 2B Eﬂ—ZC}
=412 COS > n:n::-s2 -:052-:05 >
[2 2(A + C) ZB}+ [E 2B Z{A—C)}
=12 Ccos > cnsz mszms >

=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)E A+ C—(A- C)}

2 08 2

=2cosB [2::05

A+C+A-C H-I—C—A—FC}

=2cos B [2 COS COS
2 2

5 B [2 ZA EC}
= 2 COS COS > COS >

=4 cosAcos BcosC
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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