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Addition and Multiplication of
Trigonometric Functions

Addition Formulae

cos(A+ B) = cosAcosB —sinAsinB
cos(A — B) = cosAcosB + sinAsinB
sin(A + B) = sinAcosB + cosAsin B

sin(A — B) = sinA cos B — cosAsin B

tan(A + B) = tanA4 + tan B
an " 1—tanAtanB
tan(4 — B) = tanA4 + tan B
an " 1+4+tanAtanB
A+ B _cotAcotB—l
cot( )= cotA + cotB
tA—B _cotAcotB+1
cot( )= cotA — cotB
¢ (n+A)_1+tanA
AV ~1_tana

TRANSFORMATION OF PRODUCTS INTO
SUMS AND VICE VERSA

Transformation of Products into Sums
or Differences

sin(A + B) +sin(A — B) = 2sinAcos B
sin(A + B) —sin(A — B) = 2cosAsinB
cos(A+ B) + cos(A—B) =2cosAcosB

cos(A — B) —cos(A + B) = 2sinAsinB

Transformation of Sums or Differences
into Products

C+D C—-D
sinC + sinD = 2 sin cos
2 2
C+D cC-D
sinC —sinD = 2 cos sin
2 2
C+D C—-D
cosC + cosD = 2cos cos
2 2
C+D C—-D
cosD — cosC = 2sin > sin >

Further Applications of Addition and
Subtraction Formulae

sin(A + B) sin(4 — B) = sin? A — sin*B

cos(A + B) cos(A — B) = cos?A -sin?B

Trigonometric Functions of Multiples of

Angles
(a) To express sin 2A in terms of sin A, cos
A and tan A.
sin24 = 2sinAcos A
) _ 2sinAcosA
sin24 = sin?A + cos?A
) 2tanA
sin24 = 1+ tan?A
(b) To express cos 2A in terms of sin A, cos
A and tan A.

cos 24 = cos?A — sin®A




cos 2A = 2cos?A — 1
cos24 =1 — 2sin%A

1 — tan?A

20 =————
cos 1+ tan24

(c) To express tan 2A in terms of tan A

2tanA

tan2d = ———
an 1 — tan?A

(d) Trigonometric Functions of 3A in Terms

of A
(a) sin 3A in terms of sin A
sin34 = 3sinA4 — 4sin3A
(b) cos 3A in terms of cos A
cos 34 = 4cos3A—3cos A
(c) tan 3A in terms of tan A
3tanA — tan3A

tan34 =
an 1 — 3tan?A

Trigonometric Functions of
Submultiples of Angles

A/2,A/3,A/Aare called submultiples of A

. A—+ 1-cosA
sin-=z+ >
A + 1+ cosA
cos— = _—
2 2
¢ A _ 4 1—cosA
an 2 ~|1+cosA

sinB= sin a general solution of the equation
0 =nrw+ (—1)"a,neZ
cos 6= cos o general solution of the equation
0 =2nn+ a,neZ
tan 6=tan o general solution of the equation
0 = nm+ a,nez

cosec 0= cosec o general solution of the
equation

0 =nn+ (—1)"a

sec B=sec o general solution of the equation
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0=2nmrt+a

cot 6= cota general solution of the equation

0=nn+a

 Check Your Progress

1 The maximum value of 5cos@+12sin&1is

equal to:
(A) 13
B) 17
© 12
(D) 5

1 1
2 If sin A =——,sin B = — then the value of
J10 NG

A+B is equal to:

V3
(A) 2
B) =«

T
©) 7
(D) 27

3 What is the general solution of the equation
sinfd=sina?
A) O=nzr+(-1)a
B) O=nr+a
C) O=2nrtxa

D) O=nr+(-1)'«a

4 If sinA% and sinB%, then sin(A4—B)is

equal to:
21
(A) 521
112
(B) 11
13
©) )
169
(D) 5

5 The value of tan 15°is equal to:




(A)

B+l
® 3-1
NE|

© 3+
3 +1
D) V3-1

1+sin260+cot20

Q 1 Prove that otd

=c

1+sin26 —cos 26
) } . 1
Q2 Prove that sin12° -sin 48° -sin 54° = 3

Q 3 If three angles A,B,C are in Arithmetic
Progression (AP) prove that
sin A—sinC

cotB=————
cosC—cos A
Q4 Express the following as sum or
difference

(1) 2sin36-cos @

(i1) cos36-cos 560
Q 5If 2cos @ =1, then find its general solution.

Q1A
Q2C
Q3D
Q4A

Q5C

Q 1 Prove by using trigonometric function of
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multiple sum and difference of two angle.

Q 2 Prove by value of trigonometric function
of some special angle.

Q3 Here A,B, C are in A.P

A+C

than 2B=A+C or B =
Q4 (i) sin460 + sin 260

%[cos 86+ cos 26']

Q5 H:Znﬁi%,nez




