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

EXERCISE 8.1

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 + 2xX) — 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)
= 0SS X — €0s 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 Sa/12 sin /12 =1/2
(ii) 2 cos Smt/12 cos /12 =1/2
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(iii) 2 sin 57/12 cos /12 = (N3 +2)/2

Solution:

(i) 2 sin 5/12 sinww/12 =1/2

By using the formula,

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

2 sin 5n/12 sin /12 = cos (5n/12 - m/12) — cos (5n/12 + n/12)
= cos (4n/12) — cos (6m/12)
= cos (n/3) — cos (1/2)
=cos (180°/3) — cos (180°/2)
= cos 60° - cos 90°
=1/2-0
=1/2

Hence Proved.

(ii) 2 cos 5n/12 cos /12 =1/2

By using the formula,

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

2 cos 5m/12 cos w/12 = cos (5n/12 + /12) + cos (5n/12 - m/12)
= cos (6m/12) + cos (4n/12)
= cos (n/2) + cos (n/3)
= cos (180°/2) + cos (180°/3)
= c0s 90° + cos 60°
=0+1/2
=1/2

Hence Proved.

(iii) 2 sin 57/12 cos /12 = (\N3 + 2)/2

By using the formula,

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

2 sin 5m/12 cos m/12 = sin (5n/12 + w/12) + sin (5n/12 - w/12)
= sin (6m/12) + sin (4m/12)
= sin (11/2) + sin (1/3)
= sin (180°/2) + sin (180°/3)
= sin 90° + sin 60°
=1+13
=2 +\3)12
=(\V3+2)2

Hence Proved.
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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 - V2sin 35°)/2V2
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 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
=[(1/\2) — sin 35°]/ 2
=[(1 —sin 35°)/\2]/2
= (1.—sin 35°) / 2\2
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 Acos 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 Xx)
=1/2 {sin 140°- 1}

Hence proved.

4. Prove that:
4 cos x cos (7/3 + x) cos (7/3 - X) = cos 3x
Solution:
Let us consider LHS:
4 cos x cos (n/3 +x) cos (n/3 - x) =2 cos x (2 cos (n/3 +X) cos (n/3 - x))
By using the formula,
2 cos A cos B=cos (A +B) +cos (A—-B)
2 cos x (2 cos (n/3+x) cos (1/3 - x)) =2 cos x (cos (n/3+x + n/3-x) + cos (n/3+x - n/3+ X))
=2 cos x (cos (2m/3) + cos (2x))
=2 cos X {cos 120° + cos 2x}
=2 cos x {cos (180° - 60°) + cos 2x}
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=2 cos X (cos 2x - cos 60°) (since, {cos (180° - A)=-cos A})
=2 co0s 2Xx cos X — 2 cos x cos 60°
= (cos (x + 2x) + cos (2x - x)) — (2cos x)/2
=c0Ss 3X + coS X — COS X
=cos 3x
= RHS
Hence Proved.
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