Applied Math 21 General Identities

6.8 Conversion of sum or difference to products:

We know that
Sinflee+ ) =Sinx Cos S+ Cos a Sinf....... (1
Sin(fex— f)=8Sina Cos f—-Cosax Sin f ... )

Cos(ax+ f#)=Cos ¢ Cos f—-Sin a Sin f#

Cos(ax— f)=Cos @ Cos f+Sina Sinf...... (4
Adding (1) and (2), we get

Sin(ex+ ) +Sin(ax+ ) =28Smma Cos § ... (5)
Subtracting (2) from (1)

Sin(ax+ F)—Sin(ax— f)=2Cos a« Sin g ... (6)
Adding (3) and (4), we have

Cos(ax+ f)+Cos(x— ) =2Cos @ Cosff ... (7
Subtracting (4) from (3), we have
Cos(x+f)—Cos(x—f)=-2SinaSinf ... (8)

With the help of (3), (6), (7) and (8), we have get another set of
important formulas

Let x+fF=A and «-f=B
Adding these, we have
A+B
2a0=A+B = a = >
Subtracting these, we have
A-B
2=A-B =)= 5
Now putting these values of o and £ in formulas from (5) to (8),
we get
: : . A+B A-B
Sin A+ Sin B=2 Sin > Cos > C))
: ) A+B_,. A-B
Sin A —-Sin B=2 Cos 7 Sin 5 (10)
aft -
CosA+CosB—2COSA2BCOSA2B (11)
L _
Cos A-CosB= -2 SinAzBSinA2B (12)

6.9 Converting Products to Sum or Difference:
If we write the formulas given in (5) to (8) in reverse order, we
have

2 Sin a Cos = Sin(ax + f) +Sin(«x — ) (13)
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2 Cos a Sin = Sin(ax + ) —Sin(ax — ) (14)
2 Cos o Cos f#= Cos(x+ f5)+Cos(ax — f3) (15)
2 Sin a Sin = Cos(ax — f3)— Cos(cx + f5) (16)
The formulas from (13) to (16) express products into sum or
difference.
Example 1:
Express Sin8 0 + Sind O as products.
Solution:
We use the formula

o _
Sin A+ Sin B= 2 Sin A2B CosAzB

80+ 486 80 -46
Cos

Sin8 0 Sind 6 =2 Sin

Sin8 6 Sind 6 =2 Sin6 0 . Cos2 6
Example 2:
Express Sin O+ Sin3 0 + 8in5 O + Sin7 O as a product.
Solution:
Sin 6+ Sin3 6 + Sin3 6 + Sin7 O
= (Sin7 O+ Sin 6 )+ (Sin5 O+ Sin3 0)

—~ - - —
= 2 Sin i Cos —78 e +2Sin Eel Cos Sl
2 2 2 2

=2 Sinﬁ Cos@+2 SinﬁCosﬂ
2 2 2 2

= 2Sind 0 Cos 306+ 2 Sind 6 Cos 6
= 28ind 6 [Cos 3 8 + Cos 0]

+ _
= 2 Sin4d 8[2 Cos?’e’2 eCos3e2 8}

=2 Sin4d 8[2 COS?COS?}

=2 8Sind 6 [2 Cos2 6 Cos 0]

= 4 Sind 6 Cos2 6 Cos 6
Example 3:

1
Prove that Sin 10° Sin 30° Sin 50° Sin 70° = v

Solution:
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[.H.S = Sin 10° Sin 30° Sin 30° Sin 70°
= Sin 30° Sin 10° Sin 30° Sin 70°

1 1
E[Sin 10° Sin 50°] Sin 700 because Sin 30° = o
1

[2 Sin 10° Sin 50°] Sin 70°

Since, 2 Singx Sin f = Cos(a — ) —Cos(a + f)

T .
Cos(10° —50°) —Cos(10° +50°)}Sm70°

[Cos(—40°) = Cos 60° ]Sin7o°

B QO
Cosd0° — L |sin700 = L| 2408407 =1 | 700
2 4 2

28in70° Cosd0° —Sin70°}

4
1
4
1
4
1
3

We know 2 Sing Cos = Sin(a + ) +Sin(ax — f5)

= %_Sin(70°+40°) +8in(70° —40°) —Sin 700}
= %_Sin 110°+8in30° —Sin70°)]
1_ . 0 O 1 % (0]
= —| Sin(180” —70”) +——Sin70
8| 2
1. 1 . 11y 1
=—|Sin70° +—-S8in70° | =—=| — |=—=R.I.8
8| 2 842, 16
Example 4:
Sin A +28in3A + Sin5A  Sin3A
Prove that — - = i
Sin3A + 28in5A + Sin7A SinSA
Solution:

Sin A +28mn3A + Sin5SA
Sin3A + 2Smn3A + Sin7A
~ (Sin5A + Sin A) + 28in3A
© (Sin7A + Sin3A) - 2Sin5A

LHS =
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: + - :
iyl SAE A o3 5A2 o + 25134

Y N T Fh 34
281 Cos

25

+ 231054

28in3A Cos 2A + 25in34A

2oinSA Cos2A + 23in5A
_ 28in3A (Cos2A +1)
 28inSA (Cos2A + 1)

Exercise 6.3

0.1 Ezxpress each of the following sum or difference as products.

(i Sin5 0—5Sin 6 (i) Coz0—-Coz50
Gii)  Cosl2 6— Cosd 6 Gv)  Sin 53—[}— Sin?

() Cos[%ﬁ]ﬂjos[a ; '8] (vi)  Sind 0+ Sin? @

2.2 Ezxpress each of the following products as sum or difference.

@) 28in38Cos0 (i)  Sin3@.Cos50

o+ =
(i) Cos30.Cos50  (iv) Smazﬁtﬁosazﬁ

.3 Ezpress Sin3 0+ Sin5 0+ Sin7 0+ 8in9 0 as a product.

Prove the following identities:

sin 56 — sin 36 5 - sin 58 + sin 36 B ‘o
cos 568 + cos 36 ~ Q= cos 58 — cos 36 AR

Cos §+Cos95 Smn36-3in8

Q6 : _ cot58 07 _ ?Sin @
Sin 8+8in9 8 s Cos?a - 8in’e
SmA+SnB A+B
o M= _ tan
Cos A+ Cos B 2
Clos 26 — Cog 66
By = %5 Y o tan 46 tan 26

Cos 28+ Cos &8
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ax+p
tan
Q.10 Cosa—-Cos 8 _ 2
Cos a+Cos f# cot(a_ﬁj
2
Sin © + Sin 26 + Sin 30
Q.11 = tan 20

Cos9+Cos 20+ Cos 30

Q.12 Sin 56+ 2 sin 30 + sin 6 = 4 sin 30 cos20
Q.13  Show that:

Sin 75° -Sin 15° 1
(1) = ST =
Cos 75° +Cos 15° 43
(i)  Sin 20° + Sin 40° = Cos 10°
(iii)  Cos 80° + Cos 40° = Cos20°
(iv)  Cos 20° + Cos 100° + Cos 140° =0
Prove that.

3
Q.14  Sin 20° Sin 40° Sin 60° Sin 80° = B

|
Q.15 Sin 10° Sin 30° Sin 50° Sin 70° = B

3

Q.16  Sin 20° Sin 40° Sin 80° Sin 90° = ?

1
Q.17 Cos 20° Cos 40° Cos 60° Cos 80° = Te

Answer 6.3

Q1 (@) 2Cos306Sin20 (i) 2Sin36Sin20

(iii) 2Cos83Cos40 (iv) 2Cos % Sin%

v) 2Cos % Cosg (vi) 2 Sin 36 Cos 0

: : 1 .. .
Q2 @ Sin 46 + Sin 26 (ii) E[Sm 860 — Sin 20]

1 | - .
(iii) E[COS 80 + Cos 20] (iv) E[Sma +Sin ]
Q.3 4Cos 6 Sin 60 Cos 20
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