CLASS -11 JEE - MATHS

TRANSFORMATION FORMULA

Formula to transform the sum or differences into product
We know that,
sin(A + B) = sinAcosB + cosAsinB ...(I)
sin(A - B) = sinAcosB - cosAsinB ...(ii)
cos(A + B) = cosAcosB - sinAsinB ...(iii)
cos(A - B) = cosAcosB + sinAsinB ...(iv)
Adding (i) and (ii), we get
2sinAcosB = sin(A + B) + sin(A - B)
Subtracting (ii) from (i), we get
2cosAsinB = sin(A + B) - sin(A - B)
Adding (iii) and (iv), we get
2cosAcosB = cos(A + B) + cos(A - B)
Subtracting (iv) from (iii), we get
-2sinAsinB = cos(A + B) - cos(A - B)
or 2sinAsinB = cos(A - B) - cos(A + B)

Formula to transform the sum or differences into product

We know that,
sin(A + B) + sin(A - B) = 2sinA.cosB ...(i)
LetA+B=C
A-B=D
Solving for A and B, we get
C+D C-D
A=——andB=—

Substituting the values of A and B in (i), we get

C+D C-D
cos

sinC + sinD = 2sin

Similarly, the following formulae can be deduced:

C+D C-D
sinC - sinD = 2cos sin P
C+D C-D
cosC + cosD = 2cos .COS 5
C+D C+D
cosC - cosD = -2sin .sin >
Ex: Prove that 2cosx.cos3x - 2c0s5x.cos7x - cos4x + cos12x = 0.
Sol.: LHS = 2cosx.cos3x - 2c0s5x.cos7x — cos4x + cos12x

We know that, 2cosA.cosB = cos(A + B) + cos(A - B)

~ 2€0sX.cos3x = cos4x + cos2x

and, 2cos5x.cos7x = cos12x + cos2x

Now, LHS = cos4x + cos2x - cos12x - cos2xX - cos4x + cos12x = 0 = RHS
Hence, proved.

Ex. Prove that (sin 20° + sin 40°) + (cos 20° + cos 40°) = (\/§ + 1) cos 10°
Sol.: L.H.S. = (sin20° + sin 40°) + (cos 20° + cos 40°)
We know that,

sinC+sinD = ZSin(%) . cos(%) and, cosC+ cosD = ZCOS(%) : COS(%)'

Now,
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LHS, = 2si 60° 20"4_2 60° 20°
HS. =2sin—--cos— cos ——+ cos—

=2 X sin30°-cos10° + 2 X cos 30° - cos 10°
1 3
=2><Ec0310°+2x§-c0510°

= cos 10° + +/3cos 10°
= (V3+1)cos10° = RHS.
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