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1. Definition.

(1) Angle: The motion of any revolving line in a plane from its initial position (initial side) to the final
position (terminal side) is called angle. The end point O about which the line rotates
is called the vertex of the angle.

Tarminal

(2) Measure of an angle: The measure of an angle is the amount of rotation from

the initial side to the terminal side.

(3) Sense of an angle: The sense of an angle is determined by the direction of rotation of the initial side
into the terminal side. The sense of an angle is said to be positive or negative according as the initial side
rotates in anticlockwise or clockwise direction to get the terminal side.

LN\

Positive Neaative

(4) Right angle: If the revolving ray starting from its initial position to final position describes one
quarter of a circle. Then we say that the measure of the angle formed is a right angle.

(5) Quadrants: Let X'OX and YOY ' be two lines at right angles in the plane of the paper. These lines
divide the plane of paper into four equal parts. Which are known as quadrants.

The lines X'OX and YQY 'are known as x-axis and y-axis. These two lines taken 4

together are known as the co-ordinate axes. It anadrant [ 1 anadrant
X' - X

(6) Angle in standard position: An angle is said to be in standard position if its U IR

vertex concides with the origin O and the initial side concides with OX i.e., the

positive direction of x-axis. v

(7) Angle in a quadrant: An angle is said to be in a particular quadrant if the terminal side of the angle
in standard position lies in that quadrant.

(8) Quadrant angle: An angle is said to be a quadrant angle if the terminal side concides with one of the
axes.

W v
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2. System of Measurement of Angles

There are three system for measuring angles

(1) Sexagesimal or English system: Here a right angle is divided into 90 equal parts known as degrees.

Each degree is divided into 60 equal parts called minutes and each minute is further divided into 60
equal parts called seconds. Therefore, 1 right angle = 90 degree (= 90°)

1° =60 minutes (= 60)

1' =60second (=60"")

(2) Centesimal or French system : It is also known as French system, here a right angle is divided into
100 equal parts called grades and each grade is divided into 100 equal parts, called minutes and each
minute is further divided into 100 seconds. Therefore,

1 right angle = 100 grades (=1009)
1 grade = 100 minutes (=100")
1 minute = 100 seconds (=100'")

(3) Circular system: In this system the unit of measurement is radian. One radian, written as 1°, is the
measure of an angle subtended at the centre of a circle by an arc of length equal to the radius of the

circle.

Consider a circle of radius r having centre at O. Let A be a point on the circle. Now cut off an arc AP
whose length is equal to the radius r of the circle. Then by the definition the measure of ZAOP is 1
radian (=1°).

W v
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3. Relation between Three Systems of Measurement of an Angle

Let D be the number of degrees, R be the number of radians and G be the number of grades in an

angle6.

Now, 90° = 1 right angle
D .

= D° = — right angles
90 g g

Again, = radians = 2 right angles

= R radians = 2R right angles
T

and 100 grades = 1 right angle

G .
= G grades = ——right angles
g 100 g g

From (i), (ii) and (iii) we get,

0

1 .
= 1° = — right angle
9 g g

D . .
= @ =—rightangles ... i
90 g g (i)

= 1 radian _2 right angles
T

= 0= 2R rightangles ... (i)
T

= 1grade = ﬁ right angle

G
= @ =——rightangles .. iii
100 g g (i)
D_G _2R
90 100 ~«

This is the required relation between the three systems of measurement of an angle.

[o]
Note: One radian =

T
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= mradians =180° = 1 radian = 57° 17'44.8" = 57°17'45" .
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4. Relation between an Arc and an Angle

If s is the length of an arc of a circle of radius r, then the angle € (in radians) subtended by this arc at the

centre of the circle is given by 6 == or i.e., arc = radius x angle in radians B
r
S
Sectorial area: Let OAB be a sector having central angle #° and radius r. Then area of A

. 1
the sector OAB is given by 5 r?g|.

Important Tips

< The angle between two consecutive digits in a clock is 30° (= /6 radians). The hour hand rotates through an angle of 30° in
one hour.

@ The minute hand rotate through an angle of 6° in one minute.

5. Trigonometrical Ratios or Functions

In the right angled triangle OMP, we have base = OM = x, perpendicular =PM =y and hypotenuse = OP
=r. We define the following trigonometric ratio which are also known as trigonometric function.

. Perpendicular y Base X
sing=—""" 2 cos@=——""- =2
Hypotenues  r Hypotenues r Y
P .
tan@:wzl Cot@:Ba—S_ezil Ax N
Base X Perpendicular vy
H
Secgzwzi CosecngyLe_nueszi
Base X Perpendicular vy
NPaY
| X
0 X Vi
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(1) Relation between trigonometric ratios (function)

(i) sin@.cosecd =1

(i) tan@.cotd =1

(iii) cosf.secHd =1

(iv) tan@ = sing
cosé
V) cotg = £
sing

(2) Fundamental trigonometric identities
(i) sin@+cos?60 =1

(i) 1+tan®6 =sec? o

(iii) 1+ cot® & = cosec?6

Important Tips

& If x=secd + tané@, then i:se<:¢9—tan6’.
X

< If x =coescd + cotd, then i =cosecd —cotd .
X

(3) Sign of trigonometrical ratios or functions: Their signs depends on the quadrant in which the

terminal side of the angle lies.

(i) In first quadrant: x >0,y >0 = sinéd =

>0,c0s0 =2 >0tan@ =2 >0 cosecd=">0,

r X y

r X : . . . . o
secd=—>0 and cotd=—>0. Thus, in the first quadrant all trigonometric functions are positive.

X y
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(i) In second quadrant: x <0,y >0 = sind SRS 0,cosé X 0,tand = Y 0,cosecd = LS 0,

r r X y
r X . : : .

sec @ =— <0 and cotd =— < 0. Thus, in the second quadrant sin and cosec function are positive and
X y

all others are negative.

(i) In third quadrant: x<0,y<0:>sin9=x<0,cosezi<O,tan9=l>0,cose09=£<0,
r r

X y

r X . : . . : .
sec @ =— <0 and cot@ =— > 0. Thus, in the third quadrant all trigonometric functions are negative
X y

except tangent and cotangent.

) X
(iv) In fourth quadrant: x >0,y <0 =sing = Y 0, cosd =— >0, ,
r r I | auadrant
=Y <0 0=Lc0 seco="50 and coto == <0
tan —;< , CosecC —y< , Sec —;> and co —§< x<0,y>0 x>0,y>0

sin and cosec are

Al ArA AnAanitha

Thus, in the fourth quadrant all trigonometric functions are negative r———
Il augdrant O| IV auadrant
except cos and sec. @

. . . . £ A . x<0,y<0 0,y<0
In brief : A crude aid to memorise the signs of trigonometrical ratio y x=ny

in different quadrant. "Add Sugar To Coffee".

tan and cot cos and sec

V44

Important Tips

@ First determine the sign of the trigonometric function.

& If 6 is measured from X'OX i.e, {(r = 0, 2 — 6)} then retain the original name of the function.

3z

& If 6 is measured from Y'OY ie, {% + 9,7 + 0}, then change sine to cosine, cosine to sine, tangent to cotangent, cot to

tan, sec to cosec and cosec to sec.

W v
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(4) Variations in values of trigonometric functions in different quadrants: Let X'OX and YOY ' be
the coordinate axes. Draw a circle with center at origin O and radius

y
unity.
R(N 1)
M (X, )
Let M(x,y) be a point on the circle such that Z/AOM =6 then x = coséd
and y=sin@; —1<cosf <1and —1<sind <1 for all values of 4. f
(1 fe—x—>| N
II-Quadrant (S) I-Quadrant (A)
sin@ — decreases from 1to 0 sin@ — increases from B0 1)
Oto1
cos @ — decreases from 0 to — 1 cos @ — decreases from Y’
1t00

tan & — increases from — o to 0 tan & — increases from 0
to o«

cot & — decreases from 0 to — o cot & — decreases from
wto0

sec & — increases from — oo to — 1 sec @ — increases from 1
to

cosec @ — increases from 1 to « cosec @ — decreases from o« to 1

III-Quadrant (T)

sin@ — decreases from 0
to-1

cos & — increases from — 1
to0

tan & — increases from 0
to «©

cot & — decreases from o
to0

IV-Quadrant (C)

sin@ — increases from -
1to0

cos & — increases from 0
to 1

tan & — increases from —
©oto0

cot & — decreases from 0 to —

sec @ — decreases from—1 | sec @& — decreases from o to 1
to— o

cosec @ — increases from — o to — 1 cosec @ — decreases from -1 to -

o0

Note: + o0 and — o are two symbols. These are not real number. When we say that tan6 increases from 0 to o for

. T . . . T . . .
as 0 varies from 0 to £} it means that tan @ increases in the interval (O'Ej and it attains large positive values as

T . . . .
6 tends to 7 Similarly for other trigonometric functions.
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6. Trigonometrical Ratios of Allied Angles

Two angles are said to be allied when their sum or difference is either zero or a multiple of 90°.
(1) Trigonometric ratios of (-0): Let a revolving ray starting from its initial %
position OX, trace out an angle £XOA = 6. Let P(x, y) be a point on OA p
such that OP = r. Draw PM L from P on x-axis. Angle #XOA'= -6 in the / A
clockwise sense. Let P' be a point on OA' such that OP'=OP. Clearly M Zd)

and M’ coincide and AOMP is congruent to AOMP' then P' are (x, —y). 0\ -0 |M

. _—_y —_y__- . - _i_ . . ___y—_
sin(-6) = Sm sin@; cos( 9)—r—cost9, tan(-0) = . tand \ (X~

Taking the reciprocal of these trigonometric ratios;
cosec(—#)=—-cosecd, sec(—#)=secd and cot(-6)=-cotd

Note: A function f(x) is said to be an even function if f(—x) = f(x) for all x in its domain.
A function f(x) is said to be an odd function if f(—x)=—f(x) for all x in its domain.
sin @, tan @, cot @, cosec @ are odd functions and cos @, sec @ are even functions.

(2) Trigonometric function of (90 — 0 ): Let the revolving line, starting from OA, P
trace out any acute angle AOP, equal to 6. From any point P, draw PM L to OA.
Three angles of a triangle are together equal to two right angles, and since OMP is a
right angle, the sum of the two angles MOP and OPM is right angle.

Z0OPM =90° -6 N 4
[When the angle OPM is consider, the line PM is the ‘base’ and MO is the
‘perpendicular’]

QNo_A)

sin(90° — @) = sin MPO = % =c0s AOP =cos@ , ¢os(90° —8) = cos MPO = % =sin AOP =sin @

tan(90° — @) = tan MPO = % = cot AOP =coté, cot(90° — @) = cot MPO = % =tan AOP =tan@

cosec(90° — @) =cosec MPO = ;—8 =sec AOP =secé,

sec(90° — 0) = sec MPO = % =cosec AOP =cosecd

9
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(3) Trigonometric function of (90+60 ): Let a revolving ray OA starting from its initial position OX, trace

out an angle ZXOA =6 and let another revolving ray OA’ starting .
from the same initial position OX, first trace out an angle 6. So as to
coincide with OA and then it revolves through an angle of 90° in
anticlockwise direction to form an angle ZXOA'=90° + 6. FEATEN o Ax
. . 0
Let P and P' be points on OA and OA' respectively such that o "y X
OP =OP'=r.
Draw perpendicular PM and PM' from P and P' respectively on Y
OX . Let the coordinates of P be (x, y). Then OM =x and PM =y
clearly, OM'=PM =y andP'M'=0OM =x .
So the coordinates of P' are -y, x
sin(90+<9):M:5:cosH, cos(90+9)=%=_—y=—sin9
OP' r OopP' r
M'P' X - X
tan(90 + 0) = oOM" =—=—=—cot#,cot(90 + ) = —tan @, sec(90 + 8) = —cosecH, cosec(90 + #) = secd
-y Y
Allied angles _(=0) (90 - 6) (90 +0 (180 —0) (180 +6) (270 —0) (270 +6) (360 — @)
or or or or or or or
Trigo. Ratio _ m+0 3 27 -0
9 T _9 (£+0] Il [%—0] (3_"“9) ( )
| 2 2 2
sin@ —-sind cosO cos & sin® —sin6 — cosb —cos 9 —sin6
cosO cosO sin® —sind — cosb — cosb —sind sin® cosb
tan 6 - tan@ cotd - cotf —tan® tan® coto - cotf —tan®
Important Tips
@ sinnz =0, cosnz =(-1)"
& sinfiz+6)=(-1)"sind, cos(nz +6) = (-1)" cosd
n-1
& sir(%” + e] —(-1) 2 cos@,ifn is odd
=(=)™?sing, if nis even
n+1
o cos(n% + 9) = (—1)T sing, ifnisodd
=(-1)"'2cosd, ifniseven
10
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7. Trigonometrical Ratios for Various Angles

0 0 =n/6 /4 n/3 /2 T 3m/2 2%
sind 0 1/2 1/2 J31/2 1 0 -1 0
cos0 1 J31/2 1/2 1/2 0 - 0 1
tan6 0 1/43 1 J3 © 0 © 0
8. Trigonometrical Ratios in terms of Each other.
sin@ cos0 tan6 coto secO | cosecO
sin® tan @ 1 /secz 01 1
sind V1-cos?6 Ji+tan2 6 V1+cot? o sec @ cosec &
cos0 — st 1 cot ¢ 1 Vcosec 20 — 1
V1-sin®@ Vi+tan?6 1+cot? @ sec ¢ cosec 6
tan0O sin@ /1—0032 P 1 1
tan0 7 vsec?2 g — T >
J1-sin2 0 cos & R cot & sec”6-1 Vcosec 20 — 1
cot 6 V1-sin’@ cos 6 1 1 Jeosec26-1
sin@ J1—cos2 6 tan cotd Vsec?6 -1
secO 1 1 /1 +tan @ /1 +tcot2 e <ec cosec @
J1-sin2 6 cos ¢ cot @ Vcosec 20 — 1
cosecO 1 1 /1 +tan2 o sec @
— [ 2 — cosech
sind J1—cos2 6 tan @ 1+cot”0 Vsec? 0 -1
11
» " o
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Important Tips

@ Values for some standard angles

sin15° = cos75° = V3 -1 : c0s15° =sin75° =

232

sin18° =cos72° :%; c0s 369 =sin54° =
o] 0

sin221 :005671 = 2 ‘/E, c0s22—= =sin67= =

2 2 2 2

(o] o]

tan 22% =cot67% =v2-1

\/§+1'

\/§+1,

tan15° =cot75° =2 - /3 ;

22

: tan75° =cot15° =2 + /3

(0] 0 0 (0]
1 1° J2+42 1 1°_ 7.1

; cot22— =tan67—
2 2

2

9. Formulae for the Trigonometric Ratios of Sum and Differences of Two

Angles
(1) sin(A+B)=sinAcosB +cosAsinB
(2) sin(A—B)=sin AcosB —cos AsinB
(3) cos(A+B)=cosAcosB—sin AsinB

(4) cos(A—B)=cosAcosB +sin AsinB

(5) tan(A+B)=_anATtaNB
1-tanAtanB
(6) tan(A—B) = ANA—tanB
1+tanAtanB
(7) cot(A+B)= OtACOtB -1
cot A +cotB
(8) cot(A — B) = SOLACOtB 1
cotB —cotA
0’ - .‘
= Q" 'Sl
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(9) sin(A+B).sin(A—B)=sin? A—sin? B =cos? B—cos® A

(10) cos(A + B).cos(A — B) = cos? A —sin? B = cos? B —sin? A

(11) tan At+tanB =

sin A + sinB sin AcosBxcosAsinB  sin(A+B)

cosA” cosB cos A cos B

sin(Bx A)

(12) cot A+cotB =— -
sin A.sin B

cos A.cos B

A¢n7r+%,B¢m7rj

A¢nzz,B¢mn+%)

10. Formulae for the Trigonometric Ratios of Sum and Differences of Three

Angles

(1) sin(A+B+C)=sin AcosBcosC +cos AsinBcosC +cos AcosBsinC —sin AsinBsinC

orsin (A+B+C)=cosAcosBcosC(tanA+tanB+tanC —tan A.tanB.tanC)

(2) cos(A+B+C)=cosAcosBcosC —sin AsinBcosC —sin AcosBsinC —cos AsinBsinC

cos(A+B+C)=cosAcosBcosC(l—-tanAtanB—tanBtanC —tanCtan A)

tanA+tanB +tanC —tan AtanBtanC

(3) tan(A+B+C)=
1-tanAtanB —-tanBtanC —tanCtan A

cot AcotBcotC —cot A—cotB—cotC

(4) cot(A+B+C)=
cot AcotB +cotBcotC +cotC.cotA-1

In general;

(5) sin(A; +A, +...... +A,) = cosA, CosA,....cosA,(S; —S; +S; —-S,; +...)

(6) cos(A, +A, +...+ A )=C0SA, cosA,..cosA,(1-S, +S

(7) tan(A; + A, +.....+A,)) =

wr v
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Where; S; =tan A, +tan A, +....+tan A, = The sum of the tangents of the separate angles.

S, =tan A tan A, +tan A, tan A; +.... = The sum of the tangents taken two at a time.
S; =tan A, tan A, tan A; +tan A, tan A; tan A, +... = Sum of tangents three at a time, and so on.
IfA =A,=..=A, =A then S, =ntanA, S, ="C,tan’ A, S, ="C, tan® A,....

(8) sinnA =cos" A("C, tan A—"C, tan® A+"C, tan® A—....)

(9) cosnA =cos" AL-"C, tan® A+"C, tan* A—..))

"C,tan A-"C, tan® A+"C, tan® A—....
1-"C,tan®* A+"C, tan* A-"C, tan® A +...

(10) tannA =

(11) sinnA +cosnA =cos" A(L +'C, tan A -"C, tan® A -"C, tan® A +"C, tan* A +"C, tan® A -"Cs tan® A —.....)

(12)

sinnA —cosnA = cos" A(-1+"C, tan A+"C, tan> A-"C, tan® A-"C, tan* A+"C, tan® A+"C, tan® A...)

sin{fa +(n—-21)(B/2)}.sin(np/2)
sin(s/2)

oo o2 ()
)

11. Formulae to Transform the Product into Sum or Difference

(13) sin(e) +sin(a + p)+sin(@ + 28) +..... + sinfe + (n —1)B) =

(14) cos(a)+cos(a + p)+cos(a+20)+....+cos(a+(n—1)05) =

(1) 2sin Acos B =sin(A+ B)+sin(A—B)

(2) 2cos Asin B =sin(A+ B)—sin(A —B)

(3) 2cos AcosB =cos(A+ B)+cos(A—B)

14
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(4) 2sin Asin B =cos(A —B)—cos(A+ B)
Let A+B=C and A-B=D

Then, A=C;D and B:C;ZD

Therefore, we find out the formulae to transform the sum or difference into product.

(5) sinC +sin D = 2sin C 1P cos &P
2 2
(6) sinC—sinD:ZcosC;DsinC;D

7) cosC+cosD=2cosCJ2rDcosC_D

2
. C+D . D-C . C+D . C-D
(8) cosC —cosD = 2sin sin ;- -2sin sin
Important Tips
. 0 . . 0 _ 1 . 0 _ 1
& sin@0~ —).sindsin@0" +6) = Zsm349 & cos(60 —6).cos@cos60™ +0) = 200339
= tan(60° —6).tan 0 tan(60° +6)=tan 30
i oN
& 05 A.c0s2A.C0522 A.cos 23 A...... cos2" 1A= 5|nn2_ a ifA=nrx
2" sinA
=1,if A=2nn

=1,if A=@n+1)r

12. Trigonometric Ratio of Multiple of an Angle

(1) sin2A =2sin AcosAzﬂ
l1+tan“ A
_ 2
) c032A=2c032A—1=1—2$in2A=cosZA—sin2A=w;where A=@2n+1)Z.
1+tan“ A 4
(3) tan2A=2ta—nzA
1-tan“ A

wr v
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(4) sin3A =3sin A—4sin® A =45sin(60° — A).sin A.sin(60° + A)

(5) cos3A =4cos® A—3cos A=4cos(60° — A).cos A.cos(60° + A)

3tan A—tan® A

6) tan3A =
©) 1-3tan’ A

=tan(60° — A).tan A.tan(60° + A), where A=nz+7/6

(7) sin46=4sin6.cos® @—4cossin® O (8) cos40 =8cos* 9—8cos? 6+1

4tan@—4tan® @
1-6tan’ @ +tan* @

(9) tan40 = (10) sin5A =16sin®> A—20sin®* A+5sin A

(11) cos5A =16 cos® A—20cos® A+5cos A

13. Trigonometric Ratio of Sub-multiple of an Angle

+f2nz—nl4 <A/2< 2n7r+3:1—”

—, otherwise

(1)

sin§+cos§‘= 1+sin A or sin§+cos§=i\/1+sinA i.e.,{

)

5
sin® _cos | =vI_sinA or (siné—cosé)zixll—sin Aie, It If2nz+z/4<Al2< 2””+T
2 2 2 2 —, otherwise

++/tan? — - -
3) () tangz_ tan’ Axl-l_, RocosA Ll COZA,where A= @2n+1)z

tan A “V1+cosA  sin

(i) coté=11/1+COSA =1+_COSA,where A=2nrx
2 1-cosA sin A

wr v
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The ambiguities of signs are removed by locating the quadrants in which % lies or you can follow the

following figure,

oA A
3r sin = +|cos 3 is +ve T

A

A
sin 14+ cos 5 is +ve

D

N

sinf>cos

A
sin ?+COS '2Ai<—v:=.l —

) A
ia |+ v sin 4 L ¢os ?IS —ve

sin i—cos A
2 2

€0s0>sinf
sin 4+ cos Ajs—ve
2 2
z sin'_ —cos i is —ve E
4 > 2 4
3z
2
A 1-cosA
(4) tan®? —=—"""; where A=(@2n+1)r
2 1+cosA
A 1+cosA
(5) cot>? = ==——""""+where A=2nx
2 1-cosA
Important Tips
1\
& Any formula that gives the value of sing in terms of sin A shall also give the value of sine of w

. A . 2nr+ A
@ Any formula that gives the value of cos; in terms of cos A shall also give the value of cos of Aar=z

nr+A

. A . :
@ Any formula that gives the value of tan > in terms of tan A shall also give the value of tan of
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14. Maximum and Minimum Value of a cosO + b sin®

Let a=rcosae ... (i) and b=rsina ... (i)

Squaring and adding (i) and (ii), then a? +b? =r? or, r =+/a® +b?
asind+bcos@ = r(sindcosa+cosésina) = rsin(@ + )

But —1<sin@<1So, —1<sin@+a)<1; Then —r<rsin@+a)<r

Hence, —va? +b? <asin@+bcosd <+a? +b?

Then the greatest and least values of asin @+bcos@ are respectively va? +b? and —va® +b?.

Note: sin? X +cosec 2x > 2, for every real x.
cos? x +sec? x > 2, for every real x.

tan? x +cot? x > 2, for every real x.

Important Tips

Use of X (Sigma) and [I (Pie) notation

@ sin(A+B+C)=XsinAcosBcosC-TIIsinA, cos(A+B+C)=IIcos A-XcosAsinBsinC,

Ytan A-TIltan A
1-Xtan AtanB

& sina+sin@ + B)+sin@ +20) + ... n terms

tan(A+B+C)=

r{ n-1 J . nB
- - sin A+——B |sin—
_Sin+(n-1)A/2]sinpp/2] % sin(A+r—1B) = 2 :
sin(6/2) r=1 sin®
2

cosfa +(n—-1)B/2]sinhp /2] or

@ coSa+cos(a+ f)+cos(x+28)+.... nterms = -
sin[g/2]

co A+""Lg)sin"B
2 2

n R
> cos(A+r—1B) =
r=1 Sini
2
= sinA/2+cos Al2=+2sinz/4+A]=~2cos[AFz/4].

a+ﬂcosﬂ+7cos7/+a.
2 2
a+ﬂsin'8+7sin7+a.
2 2 2

& COSa +COS [+ COSy +Cos(ar + B + y) = 4 cos

@ sing+sing+siny —sin@+ f+y)=4sin

& tana+2tan2a+4tand4a+8cot8a =coto .

(*- T denotes summation)

(" I1 denotes product)
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15. Conditional Trigonometrical Identities

We have certain trigonometric identities. Like, sin® @ + cos?@ =1 and 1+ tan® @ =sec? 0 etc.

Such identities are identities in the sense that they hold for all value of the angles which satisfy the given

condition among them and they are called conditional identities.

If A, B, C denote the angles of a triangle ABC, then the relation A + B + C = ©t enables us to establish

many important identities involving trigonometric ratios of these angles.

MIfA+B+C=xthenA+B=n-C,B+C=n-AandC+ A =xn-B.

(2) f A+ B + C =m, then sin(A + B)=sin(z —C)=sinC

Similarly, sin(B + C) =sin(z — A)=sin A and sin(C + A)=sin(z — B)=sin B

(3) If A+ B+ C =, then cos(A+B)=cos(r—C)=-cosC

Similarly, cos(B + C)=cos(z — A)=—cos A and cos(C + A) = cos(z —B)=—-cos B

4) If A+ B+ C=m, then tan(A+B)=tan(r —C)=-tanC

Similarly, tan(B+C)=tan(r —A)=—tan A and tan(C + A)=tan(r—B)=—tan B

(5IfA+B+C=n,mm1A;B=%_

.(A+B
Sin

E B+C
2

v
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All problems on conditional identities are broadly divided into the following three types

1. Identities involving sine and cosine of the multiple or sub-multiple of the angles involved

Working Method

Step (i): Use C + D formulae.

Step (ii): Use the given relation (A + B + C = ) in the expression obtained in step-(i) such that a factor

can be taken common after using multiple angles formulae in the remaining term.
Step (iii): Take the common factor outside.

Step (iv): Again use the given relation (A + B + C =n) within the bracket in such a manner so that we can

apply C + D formulae.

Step (v): Find the result according to the given options.

2. Identities involving squares of sine and cosine of multiple or sub-multiples of the angles

involved

Working Method
Step (i): Arrange the terms of the identity such that either sin> A—sin? B =sin(A + B).sin(A—B) or
cos? A—sin? B = cos(A + B).cos(A — B) can be used.

Step (ii): Take the common factor outside.
Step (iii): Use the given relation (A+B+C =) within the bracket in such a manner so that we can apply
C £ D formulae.

Step (iv): Find the result according to the given options.

3. Identities for tangent and cotangent of the angles

Working Method

Step (i): Express the sum of the two angles in terms of third angle by using the given relation
(A+B+C=n).

Step (ii): Taking tangent or cotangent of the angles of both the sides.

20
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Step (iii): Use sum and difference formulae in the left hand side.

Step (iv): Use cross multiplication in the expression obtained in the step (iii).

Step (v): Arrange the terms as per the result required.

Important Tips

@ Method of componendo and dividendo

If % = %, then by componendo and dividendo

We can write prg _a+b , d+p_b+a . p-g_a-b a-p _b-a
- a-b q-p b-a p+q a+b g+p b+a
21
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