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Learning Outcome

In this module we are going to learn about
» Trigonometric Functions of Sum and Difference of Two Angles.
» Representation of T-ratios of multiples of an angle in terms of

T-ratios of an angle.

» Representation of product of T-ratios as sum or difference of

T-ratios.

» Representation of sum or difference of T-ratios as product of

T-ratios.




T- Functions of Sum and Difference of Two Angles.

I).cos(x+y)=cosxcosy—sinxsiny

In figure, A P,OP,=AP,OP,.

— P, X, sin .
Therefore, P. P.= P,P, (cos x, sin x)

P,P,” = [cos x —cos (~y)I + [sin x — sin(-y]’ /

=2 —2 {cos x cos y —sin xsin y) X' € [
2 2 i 2
PP, =[1—cos(x+y)] +[0—sin (x+y])] \
P, [cos(x + y), sin(x + y)
=2 —2cos {(x+ v) P;[cos(-y), sin(-y)] ~—

From (1) and (2) we get,

v

COS (X +Yy)=CcosXcosy—sin xsiny




T- Functions of Sum and Difference of Two Angles.

1) cos (X +y) =cos X cosy—sinxsiny

2) cos (X—Yy)=cosXcosy+sinxsiny

3)sin(X+Yy)=sSIN XCOSY + COS XSINYy

4)sin (X—Yy) =sINn XCOSYy —CoS XSINy




: - . : ; |

' |cos (5 —x)=sinX 2 cos(;" — X) = —sin X

o ] .

' lsin (5 —X) = Cos X A S|n(7“—x)= — COS X

- | : |

W lcos (5 +x) = —sinx X lcos (22 +x) =sinx
2

: o |

W sin (5 +X) = cos X A S|n(37“+x) = —COS X

V [COS (Tt — X) = — COS X X1l |c0S (2Tt — X) = COS X

VI [SINn (M —X) = sInX XIV [sIN (21t — X) = — SIn X

VIl |COS (Tt 4+ X) = — COS X XV [COS (21t + X) = COS X

VIl (SIn (Tt + X) = — sIn X XVl [sIn (2Tt + X) = SIn X




If none of the angles x, y and (x + y) is an odd multiple of g , then

tan x — tany

tan x + tan 'y .
1) tan (X - y) =
1-tanx tany 1+tanx tany

1) tan (X +y) =

sin(x+y)

Proof : 1) tan (x +y) =

cos ( x+y)

sinxcosy+cosxsiny _ tanx+tany

COSXCcosy—sinxsiny 1-tanx tany

tan x—tany

Replacing y by -y we can prove that , tan (X - y) =

1+tanx tany




If none of the angles x, y and (x + y) i1s a multiple of p, then

cot x cot y—1 cot x coty +1

1) cot (X +y) =

I1) cot (X -V) =

coty + cot x cot y—cot x

cos(x+y)

Proof: cot (x +y) = =2

COS X COS y—Ssin x sin y cotx coty—1

sin x cos y+cos x sin y coty + cotx

cot x coty +1

Replacing y by -y we can prove that, cot (x -y) =

cot y—cot x




Representation of T-ratios of multiples of an angle in terms of

T-ratios of an angle.

i). cos 2x = cos?x—sin?x=2cos?x—-1
=1-2sin?x

2

_ 1-tan“x

" 1+ tan2x’

x¢(2n+1)%,nEZ

eoe [ ] [ ] Zt
ii) sin 2x = 2 sinx cos x = am; , XF* (2n+1)£,nEZ
14+ tan<x 2




2tanx

iii) tan 2x =

X7 (2n+1)%,nEZ

1+ tan?x’
IV) sin 3X = 3 sin X — 4 sin3x

V) €0S 3X =4 cos3X — 3 cos X

3tanx—tan?

1-3tan?x

X

VI) tan 3x =




Representation of product of T-ratios as sum or difference

i) 2cosxcosy=cos(x+y)+cos(x—-y)
ii) =2 sin x sin y= cos (x + y) — cos (x — y)
iii) 2sinxcosy=sin(x+y)+sin(x-vy)

iv) 2 cos X sin y=sin (x +y) —sin (x —y).




Representation of sum or difference of T-ratios as product

i)cosx+cosy=2cos( -

ii) cos x - cos y = -2sin (

ﬁnﬁnx+ﬁny=2ﬁn(

iv) sin x - sin y = 2cos (




Example 1:
Find the value of sin 75°.
Solution: We have, sin 75° =sin (45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°

1 3
=L V3
2

11
V2 2




Example 2

Show that, tan 3x tan 2x tan x = tan 3x — tan 2x — tan X

Proof: tan 3x = tan (2x + X)

__ tan 2x+tan x

B 1—tan2x tanx

or, tan 3X(1 — tan2x tan x )=tan 2x + tan x
or, tan 3x —tan 3x tan 2x tan x = tan 2x + tan x
or, tan 3x —tan 2x — tan x = tan 3x tan 2x tan x

or, tan 3x tan 2x tan x = tan 3x — tan 2x — tan X.



Example 3:

cos 7x+cos 5x

Prove that — _ = cot X.
sin 7x—sin 5x

7x + 5x 7x— 5x
) COS( 2 )

cos 7X + cos 5x 2 €OS ( 2

Proof : sin 7x —sin 5x - 2 c05(7x il Sx) sin(7x_ Sx)

2 2

__ 2co0s 6x.cosX
= _ = cot X
2C0Ss 6x .sin X




What have we learned today?

» Trigonometric Functions of Sum and Difference of Two Angles.

» Representation of T-ratios of multiples of an angle in terms of
T-ratios of an angle.

» Representation of product of T-ratios as sum or difference of

T-ratios.

» Representation of sum or difference of T-ratios as product of T-

ratios.







