CBSE Class 11 Maths Notes Chapter 3 Trigonometric
Functions

Angle

Angle is a measure of rotation of a given ray about its initial point. The original ray is called the initial side
and the final position of ray after rotation is called terminal side of the angle. The point of rotation is called
vertex. If the direction of rotation is anti-clockwise, the angle is said to be positive and if the direction of
rotation is clockwise, then the angle is negative.

Measuring Angles

There are two systems of measuring angles

Sexagesimal system (degree measure): If a rotation from the initial side to terminal side is (3—(1;0)th of a
revolution, the angle is said to have a measure of one degree, written as 1°.

One sixtieth of a degree is called a minute, written as 1" and one-sixtieth of a minute is called a second,
written as 1"

Thus, 1°=60"and 1" = 60"

Circular system (radian measure): A radian is an angle subtended at the centre of a circle by an arc, whose
length is equal to the radius of the circle. We denote 1 radian by 1°.

Relation Between Radian and Degree

We know that a complete circle subtends at its centre an angle whose measure is 2T radians as well as

360°.

2n radian = 360°.

Hence, mtradian = 180°

or 1 radian = 57° 16' 21" (approx)
1 degree = 0.01746 radian
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Trigonometric Functions — Class 11 Maths Notes

Trigonometric ratios are defined for acute angles as the ratio of the sides of a right angled triangle. The
extension of trigonometric ratios to any angle in terms of radian measure (real number) are called
trigonometric function. The signs of trigonometric function in different quadrants have been given in
following table.

I Il [} v
Sin x + + - -
Cos x + - - "
Tan x + - + -
Cosec x + + - -
Sec x + - - n
Cot x + - + -
Domain and Range of Trigonometric Functions
Functions Domain Range
Sine R [-1, 1]
Cos R [-1,1]
Tan R—{2n+1)5:neZ R
Cot R-{nm:neZ} R
Sec R—{2n+1) 5 :neZ R-(-1,1)
Cosec R—{nm:neZ} R-(1,1)




Sine, Cosine, and Tangent of Some Angles Less Than 90°

Angle sin cos tan
0° 0 1 0
15° N ) J6+ 42 2-43
4 4
8 V-1 Jio+2V5 |25-10V5
4 4 5
30° 1 V3 1/3
2 2
36° 10-245 V5 + 1 5-245
2 4
45° 1 172 1
N
60° V3 1/2 J3
5 _
90° 1 0 not defined

Allied or Related Angles

The angles ”—2” =+ 6 are called allied or related angle and 8 + n x (2m) are called coterminal angles. For
general reduction, we have following rules, the value of trigonometric function for (% + 6) is numerically
equal to

 the value of the same function, if n is an even integer with the algebraic sign of the function as per the
quadrant in which angle lies.
 the corresponding co-function of 6, if n is an odd integer with the algebraic sign of the function for the

quadrant in which it lies, here sine and cosine, tan and cot, sec and cosec are cofunctions of each
other.

Functions of Negative Angles

For any acute angle of 6.
We have,



e sin(-6) = — sin®

e cos (-0) = cosb

e tan (-0) = —tanB

e cot(-8) = - cotB

» sec (-6) = secH

e cosec (-6) = — cosecH

Some Formulae Regarding Compound Angles

An angle made up of the sum or difference of two or more angles is called compound angles. The basic
results in direction are called trigopnometric identities as given below:

(i) sin (x +y) =sinxcos y + cos x siny

(i) sin (x —y) =sinxcosy — cos x siny

(iii) cos (x +y) =cos xcosy — sinx siny

(

iV) COS (X —y) =Ccos X COS y +sinxsiny

(v) tan (x + y)= 1Ii:n+xti:1};
(vi) tan (x - y)= :int:n_:t?:nyy
() cot -+ )= SEEE LS
(viii) cot (x - y) = c::,tx:{—) ::gt+r1

(ix) sin(x +y) sin (x = y) = sin? x — siny = cos?y — cos? x
(x) cos (x +Y) cos (x —y) = cos? x — sin? y = cos?y — sin?x

Transformation Formulae

e 2sinxcosy=sin(x+y)+sin(x—y)
e 2cosxsiny=sin(x+y)—sin(x-y)
* 2COSXCOSY=cos (X+Yy)+cos(x—y)
. 2sinxsiny—cos(x—y)—cos(x+y)

* sinx+siny=2sin(= )cos(m;y)
. smx—smy:ZCOS(Ty sin ( )
_ +y 2y
* COSX+COSYy =2 CcoSs (T) (T)
* COSX—COSY = —23|n(7) ( )



{l} Sjn2x=2sin XCOS x = ztanx

1+ tan® x
(i) cos 2x =cos® x —sin® x =2 cos® x — 1
_ 2
—1-2sin? x = 1 taN X
1+ tan” x
(i) tan 25 = 213N
1-tan® x
(iv) sin 3x = 3sin x - 4sin® x
(v) cos 3x =4cos® x - 3cos x
_ 3
(vi) tan 3¢ = StAN T —lan” x
1-3tan” x
(vii) sinx=25in5’—cnsf= 2tanx/2
2 2 1+tan®x/2
(viii) cos x = cos? g —sin® i;. =2cos2 X -1
—1-2sin2 X 5 b tan x/2
: 2 1+tan x/2
(ix) tan x —2 tanx/2
~tan® x/2

(xiil) sin g +COS g —+ fT+sinx
(xiv) sin g ~cos g =+ fi-sinx

Product of Trigonometric Ratios

* sin xsin (60° — x) sin (60° + x) = = sin 3x

([N

1
4 COS 3X

e tanxtan (60° — x) tan (60° + x) = tan 3x

e oS x cos (60° — x) cos (60° + x)

1
cos 36°cos 72°=7%



sin2"x

* COS X.COS 2X .C0S 22x . cos 23x .. cos 2™ = S

Sum of Trigonometric Ratio, if Angles are in A.P.

(i) sinx+sin(x+ h)+sin(x+2h)+...
+sin[x + (n-"1)A]

(n-9h J sin ™

sin (x +
2

sinh/2
(i) cos x + cos (x + h) + cos (x + 2h) + ...
+cos[x+(n-1h]
{n-1]h) . nh
— " |sin —

cos [x +
_ 2

sinh/2

Trigonometric Equations
Equation which involves trigonometric functions of unknown angles is known as the trigonometric
equation.

Solution of a Trigonometric Equation
A solution of a trigonometric equation is the value of the unknown angle that satisfies the equation.
A trigonometric equation may have an infinite number of solutions.

Principal Solution
The solutions of a trigonometric equation for which 0 < x < 21 are called principal solutions.

General Solutions
A solution of a trigonometric equation, involving 'n” which gives all solution of a trigonometric equation is
called the general solutions.

General Solutions of Trigonometric Equation

e sinx=0ex=nmne’

* cosx=0ex=(2n+1)5,n€Z
e tanx=0x=nm,ne’z

e sinx=sinyex=nn+(-1)"yne”Z
* COSX=COSYy x=2nmzyn Z



e tanx=tanye x=nntyne’z

e sin?x=sinyex=nn+tynez

2

e cos?x=cos?yex=nmn+yne”z

e tan’x=tan‘y e x=nn+y,ne’z

Basic Rules of Triangle
A

these angles are denoted by small letters a, b and c, respectively.

Sine Rule
sin A __ sin B sin C

a b c

Cosine Rule

a?=Db?+c?-2bccos A
b?=c?+a?—2accosB
c?=a?+b’-2abcosC

Projection Rule

a=bcosC+ccosB
b=ccosA+acosC
c=acosB+bcosA





