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<br>

[1] Introduction :

<br>

The word Trigonometry' is derived from two Greek

<br>

[2] Unit circle:

<br>

Weshall denote the length iAP) ofthe are!A ftoma

<br>

words Trigono' and'Metron'. The word Trigono' means a direction as 0. Now we can obtain a unique point on theunig

<br>

point A to any point P on the unit circle in anticlockwis

<br>

$Triangle' and the word 'Metron' means To measure"

<br>

Hence the word Trigonometry' means 'Measurement of

<br>

Triangle.

<br>

A'(-1,0)

<br>

Definition : In coordinate plane, a circle whose centre

<br>

is origin and radius is one unit is called unit circle.

<br>

o(0,0)

<br>

OP =1

<br>

OP2 = 1

<br>

2.

<br>

Y

<br>

a
IB'(0,- 1)

<br>

B(0,1)

<br>

+y²= 1

<br>

Trigonometry

<br>

(*-0) + (y-0) = 1

<br>

P(*, y)

<br>

Equation of unitcircle : Let P(x, y) be any point on

<br>

unit circle.

<br>

X

<br>

A(1,0)

<br>

which is used in the above equation.)

<br>

This equation is known as the equation of unit circle.

<br>

(Note : In standard 10, you have studied the distance

<br>

[3]
Trigonometric point:

<br>

Circumference of unit circle = 2r = 2r (: r= |)

<br>

Aptltude Test (Mathematics &

SotlSkl

<br>

circle corresponding to everyreal number 0 as follows.

<br>

If 0 = 0; we take the point corresponding to as

<br>

A(1,0) and call it P(0).

<br>

If0 <0 <2a then a unique point P exists on the

<br>

circle in the anticlockwise direction from point A such that

<br>

I(AP) = 0. We call this point P as P(0).

<br>

A(-1,0)

<br>

Y

<br>

o(0,0)

<br>

B(0,1)

<br>

the unit circle.

<br>

BY0,- 1)

<br>

P=P(0)

<br>

following figure.

<br>

unit

<br>

JA(1,0)

<br>

If 0 2, then complete one cycle counterclockwise

<br>

X

<br>

from point A on the unit circle and continue moving in u

<br>

same direction and if0 <0. then move clockwise from poi

<br>

on the unit circle corresponding to is called P(9).

<br>

A onthe unit circle inthe same way. Thus the point obtained

<br>

Hence forevery e R,, we have a unique point PP(0)on

<br>

formula AB = -x)' + (on -) for finding|

<br>

the distance between the points A(1, y) and B(x, V,) to the different values of from 0 to 2r are shown in he

<br>

Trigonometric
points on the unit circle,

coresponding

<br>
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<br>

A

<br>

A

<br>

S

<br>

371

<br>

4

<br>

51

<br>

4

<br>

3

<br>

21

<br>

21

<br>

3

<br>

For example :

<br>

B

<br>

Trigonometric points on the unit circle, corresponding

<br>

to the different values of 0 from -2x to 0 are shown in +he

<br>

following figure.

<br>

Y

<br>

DDCET 19 / 2024-25

<br>

30

<br>

30°

<br>

J30°

<br>

15

<br>

15

<br>

P(0) = p(2r) = p(-2r) = Point A

<br>

5Tt

<br>

= Point B

<br>

4

<br>

A|2

<br>

11

<br>

6

<br>

11z

<br>

6

<br>

X

<br>

-2

<br>

A0

<br>

-X

<br>

P(z) = P(-) = Point A'

<br>

= Point B'

<br>

If we denote the set of points on the unit circle by C,

<br>

then the functionf: R C, fO) = P(0) = P(x, y) is called

<br>

trigonometric point (or T-point) function.

<br>

4] Measurement of an angle:

<br>

(1)

<br>

Now we will learn the two main units of measurement

<br>

of angles : (1) Degree measure (2) Radian measure

<br>

Degree measurement :

<br>

(2)

<br>

In this method a right angle is divided into 90

<br>

congruent parts and measure of each such part is called 1

<br>

degree. It is denoted by 1°, Thus one degree is the 90th part

<br>

of the measure of right angle.

<br>

If 1 degree is divided into 60 congruent parts, then

<br>

measure of each such part is called 1 minute. It is denoted

<br>

by 1'.

<br>

145

<br>

Thus 1o = 60' = 60 minute

<br>

If 1 minute is divided into 60 congruent parts, then

<br>

measure of each such part is called l second. It is denoted

<br>

by 1".

<br>

Thus 1'= 60" = 60 second

<br>

Radian measurement

<br>

::

<br>

The measure of the angle subtended at the centre of a

<br>

circle by an arc of length equal to the radius of the circle is

<br>

called 1 radian. It is denoted by '1 or 1R,

<br>

A

<br>

In the circle of radiu r having centre O as shown in

<br>

the above figure I(AP)=r. Then the measure of Z AOP is

<br>

1R. Similarly I(A)= 2r, so the measure of ZAOQ is 2R.

<br>
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<br>

A

<br>

If weconsider r =] unit, then the measure

<br>

subtended by the arc of length 1 unit in the

<br>

of theangle Examplé-1: Find the radin
measure co

<br>

called 1 radian. Thus the length of the arc of the unit circle is

<br>

unit circle is

<br>

equal to the radian measure of the angle subtended at the

<br>

centre of the circle.

<br>

Length of the circumference of a circle of radius r is

<br>

2Tr. Thus

<br>

Degree measure of the angle subtended at the centre of

<br>

the circle by an arc of legnth2r unit =360°.

<br>

180°

<br>

360° x r 180

<br>

2Tr

<br>

jR=.

<br>

But in the circle of radius r, measure of the angle

<br>

subtended at the centre by the arc of lengthr unit = 1R

<br>

180

<br>

180

<br>

degree.

<br>

degree

<br>

Degree measure of an angle

<br>

x Radian measure of an angle and

<br>

Radian measure of an angle =

<br>

of an angle.

<br>

180

<br>

following

<br>

x Degree measure

<br>

Using the above formula, the degree measure of an

<br>

angle can be converted to the radian measure or the radjan

<br>

measure ca be converted to the degree measure. Let's

<br>

understand this by the following examples.

<br>

()

<br>

(i)

<br>

()

<br>

(v

<br>

degree
measure :

<br>

(ii) 720

<br>

450

<br>

(iii) 1200

<br>

Solution:

<br>

(iv) 135o

<br>

(v) 216o

<br>

(vi) 2700

<br>

Radian measure of 450 =

<br>

(th) Radian measure of 1200

<br>

Aptltude Tost

<br>

Radian measure of 720 =

<br>

()

<br>

(iv) Radian measure of 1350 =

<br>

Radian measure of 2160 =

<br>

(iv)

<br>

(vi) Radian measure of2700 =

<br>

Solution:

<br>

(Mathematlcs &

<br>

correspondng
tot

<br>

15

<br>

4

<br>

(i)

<br>

(v)

<br>

180

<br>

11n

<br>

6

<br>

180

<br>

Degree measure of the angle subtended at the

<br>

centre of the circle by an arc of length r unitmPle-z Find the degree measure corresponding to

<br>

the following radian measure :

<br>

) Degree measure
of

<br>

T

<br>

(ii) Degree measure
of

<br>

(tii)Degree measure
of

<br>

(iv) Degree measure
of

<br>

180

<br>

(vi)

<br>

T

<br>

180

<br>

180

<br>

x 45 = 1

<br>

(ii)
9

<br>

180

<br>

x 72= Zn

<br>

15

<br>

6

<br>

9

<br>

4

<br>

2R

<br>

2T

<br>

4

<br>

x 120 =

<br>

7rR

<br>

x135 =

<br>

x 216 =

<br>

12

<br>

5 Tadian

<br>

x 270 =

<br>

180

<br>

180

<br>

radian

<br>

180

<br>

180

<br>

2T

<br>

3r

<br>

3

<br>

X

<br>

X

<br>

4

<br>

67

<br>

5

<br>

37

<br>

X

<br>

2

<br>

radian

<br>

radian

<br>

15

<br>

6

<br>

radian

<br>

radian

<br>

I30

<br>

2

<br>

9

<br>

40°

<br>

71315

<br>

4

<br>
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<br>

(v) Degree measure of

<br>

ratios

<br>

(vi) Degree measure of

<br>

(51 Trigonometric ratios :

<br>

follows.

<br>

cos e

<br>

sin
=

<br>

Sec

<br>

Adjacent side

<br>

tan =

<br>

In standard 9 and 10, we have defined trigonometric

<br>

the context of right angle triangle, which were as

<br>

Hypotenuse

<br>

Opposite side

<br>

COsec =

<br>

Hypotenuse

<br>

Hypotenuse

<br>

Adjacent side

<br>

follows.

<br>

Hypotenuse

<br>

Opposite side

<br>

ll,R

<br>

6

<br>

12,,R

<br>

(1) cosine function :

<br>

A

<br>

g:CR, g(x, y) =x

<br>

Opposite

side

<br>

[6) Trigonometric functions:

<br>

180

<br>

180

<br>

cot e

<br>

6

<br>

Opposite side

<br>

Adjacent side

<br>

i Adjacent side

<br>

Opposite side

<br>

Now we will define this trigonometric ratios as

<br>

functions in the context of unit circle.

<br>

= 3300

<br>

12r= 432

<br>

B Adjacent side

<br>

Hypotenuse

<br>

We have introduced the trigonomeric point function

<br>

f:R C, f(0) = P(0) = P(x, )

<br>

We define a function g from unit circle C to R as

<br>

A(1,0)

<br>

3B(0,1)

<br>

Thus cos : R R,

<br>

For example :

<br>

o(0,0)

<br>

COS

<br>

3n B0, -1)

<br>

2

<br>

The composite function gof:R R, of the T-point

<br>

function f:R C, f (0) = P(0) = (x, y) and the function

<br>

g:C R, g(x, v)=x iscalled cosine function and written in

<br>

short as cos function.

<br>

cOS TT=

<br>

P(0) = P(x, y)

<br>

Thus, the values of cos 0 is the X-coordinate of the

<br>

point p(0) corresponding to on the unit circle.

<br>

JA(1, 0)

<br>

cos = (gof) (0)

<br>

g0))

<br>

= g1, )

<br>

cos 0 =X-coordinate of thepoint A(1, 0) corresponding

<br>

to 0 on the unit circle = 1.

<br>

147

<br>

= X-coordinate of the point B(0, 1)

<br>

on the unit circle = 0.

<br>

corresponding to

<br>

X-coordinate of the point A'(-1, 0)

<br>

corresponding to T on the unit circle = -1*

<br>

Domain and codomain of the function cos

<br>

This function g correlates every point on the unit R R is R. Now it canbe seen from the figure 2.8 that the

<br>

X-coordinate of trigonometric point takes all the values from

<br>

circle with its x-coordinate.

<br>

-1 to 1. Thus the range of cos fmction is (-1, 1].

<br>

x-coordinate of P(0) should be zero.

<br>

(Note : For any real function f:A B, the set

<br>

fx|)=0, x E A} is called the set of zeroes of function f.

<br>

Thus the set of allthose values of x for which Ax) = 0

<br>

js called the set of zeros of function fand such values of x are

<br>

called the zeroes of function f.

<br>

P(0) lies on Y-axis.

<br>

To find the set of zeroes of cos function the

<br>
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<br>

But it can be seen from the figure that there are only

<br>

two such points B(0, 1) and B0, -1).

<br>

We know that the values of

<br>

B'are

<br>

(2) sine function :

<br>

37

<br>

Set of zeroes of cos function

<br>

h:C R, h(x y) =y

<br>

value ofe are the zeroes of cos function.

<br>

' (-1,0)|

<br>

S

<br>

We define a function h from unit circle C to R as

<br>

follows .

<br>

o (0,0)

<br>

This function h corelates every point on the unit

<br>

circle with its Y-coordinate.

<br>

Ž B(0,1)

<br>

Thus sin : R R.

<br>

Dsin

<br>

correspond to B and

<br>

3 B'( 0-1)

<br>

2

<br>

=y

<br>

7r

<br>

2

<br>

.. Thus, these

<br>

=(ho) (0)

<br>

= h (0))

<br>

= h(x, v)

<br>

P(0) =P(, )

<br>

The composite function hof :R Rof the T-point

<br>

0

<br>

A(1,0X

<br>

h:C R, h(x, y)) =yiscalled sine function andwritten in

<br>

short as sin function.

<br>

Thus the value of sin 0 is the y-coordinate of the point

<br>

P(O) corresponding to on the unit circle.

<br>

For exampe :

<br>

sin 0 = y-coordinate of the point A(1,0) corresondit

<br>

si

<br>

Aptltudo Tost (Mathomatics & Soll8ia

<br>

sin

<br>

(3)

<br>

3

<br>

to0 on the unit circle = 0.

<br>

=y-coordinate ofthe point B(0, 1)corresponditg

<br>

to on the unit circle=|

<br>

sin n = y-coordinate of the point A'(-1,

<br>

corresponding to t on the unit circle = 0

<br>

2

<br>

= y-coordinate of the point B'(0, -)

<br>

corresponding to

<br>

Domain and codomain of the function sin :R Rs

<br>

R. Now it can be seen from the figure 2.9 that the4

<br>

y-coordinate of trigonometric point takes all the values from

<br>

-1to 1. Thus the range of sin function is (-1, 1].

<br>

P(O) lies on X-axis

<br>

To find the set of zeroes of sin function, the y a

<br>

coordinate of P(0) should be zero.

<br>

But it can be seen from the figure 2.9 that there are

<br>

only two such points A(1, 0) and A'(-1, 0).

<br>

3T

<br>

We know that the values of correspond to A and A

<br>

are 0, ± T1, ± 21, ± 37, *. Thus these values of are e

<br>

zeroes of sin function.

<br>

functionf:R C, f (0) = P(O) = (1, ) andthe function cR, Bc R and (An B) – (x/g(x) = 0) then

<br>

set of zeroes of sin function = {kt |ke Z}

<br>

(Note : Thus the coordinates of the point ry

<br>

corresponding to 0 on the unit circle are (I, )

<br>

(cos 0, sin 0).

<br>

tangent function :

<br>

on the unit circle =

<br>

(Note : It f:A R, g:BR are functions
where A

<br>

Thus, tan =

<br>

AnB - (xlg(x) = 0) R is called the quotient oftwe

<br>

functions fand g. It is defined as

<br>

The quotientfunction ofsin::RRand
cos:R-R

<br>

is calledtangent function and is written in short as tan.

<br>

sin

<br>

CoS

<br>

-

<br>

8(*)

<br>
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<br>

where tan =

<br>

Domain and codomain oftan function are respcctively

<br>

sin0

<br>

range oftan function is R without proof.

<br>

cos

<br>

sin

<br>

Thus tan

<br>

The quotient function of the function f:R R,

<br>

1(*) = 1l and cos :R R is called secant function and is

<br>

Now to find the set of zeroes of tanfunction we should written in short as sec.

<br>

have tan = 0.

<br>

= 0

<br>

sin

<br>

cos 0

<br>

= 0

<br>

Thus cot

<br>

=0 if and only if sin = 0.

<br>

set of zeroes of tan

<br>

(4) cotangent function :

<br>

and R. We will accent that the (5) secant function :

<br>

Domain and codomain of cotfunction are respectively

<br>

R-lklk ez} and R. We will accept that the range of the

<br>

cot function is R without proof.

<br>

COS

<br>

sin

<br>

Where cot =

<br>

Cos

<br>

= 0

<br>

sin 0

<br>

cos = 0

<br>

= set of zeroes of sin

<br>

{kr | ke Z}

<br>

Cos

<br>

sin0

<br>

:R- {kT | ke Z} R,

<br>

The quotient function of cos :R R andsin:RR

<br>

is called cotangent function and is written in short as cot.

<br>

Thus cot 0 = 0 if and only if cos = 0

<br>

= set of zeroes of cos

<br>

Set of zeroes of cot

<br>

Thus,

<br>

(6)

<br>

Sec

<br>

COS

<br>

where sec =

<br>

:R

<br>

The quotient function of the functions f: R R, Ax)

<br>

Nowto find the set of zeroes of cot functionwe should=1and sin:RRis called cosecant function and is written

<br>

have cot = 0.

<br>

R-farnžlkez

<br>

1

<br>

cos

<br>

Domain and codomain of sec function are respectively

<br>

in short as cosec.

<br>

Thus cosec

<br>

proof that the range of the sec function isR -(-1, 1)and its

<br>

set of zeroes is .

<br>

cosecant function :

<br>

1

<br>

R

<br>

and R. We will accept without

<br>

sin

<br>

149

<br>

:R- {kn | keZ} R

<br>

1

<br>

sin

<br>

Where cosec =

<br>

Domain and codomain of cosec function are

<br>

R- {kr /ke z} and R respectively. We will accept without

<br>

proof that the range of cosec function is R-(-1, 1) and its set

<br>

of zeroes is .

<br>
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<br>

The following table shows domain, codomain, range and set of zeroes of
trigonometric functions.

<br>

T

<br>

COS

<br>

sin

<br>

tan

<br>

Function

<br>

cot

<br>

Sec

<br>

CoS

<br>

sin

<br>

tan

<br>

Function 00

<br>

COsec

<br>

cot

<br>

cOsec

<br>

Sec

<br>

0

<br>

1

<br>

R

<br>

0

<br>

R

<br>

R- {kr lke Z}

<br>

R-{(2k + 1) /ke Z}

<br>

R- {kr/ke Z}

<br>

300

<br>

Domain

<br>

1

<br>

2

<br>

1

<br>

-

<br>

The following table shows the values of trigonometric function for the different values of 6.

<br>

V3

<br>

2

<br>

V3

<br>

2

<br>

4

<br>

450

<br>

1

<br>

-

<br>

Codomain

<br>

V2

<br>

3

<br>

600

<br>

2

<br>

1

<br>

3

<br>

2

<br>

2

<br>

2

<br>

R

<br>

R

<br>

R

<br>

R

<br>

R

<br>

R. i

<br>

2

<br>

900

<br>

1

<br>

0

<br>

Rango

<br>

(-I, 1]

<br>

Aptitudo Tost (Mathomatlcs & Sott

<br>

(-1, 1)

<br>

R

<br>

R-(-1, 1)

<br>

R-(-1, 1).

<br>

1800

<br>

-1

<br>

37

<br>

2

<br>

0

<br>

Set of zeroes

<br>

0 -1

<br>

{kr / ke Z}

<br>

2700

<br>

-1

<br>

{kr / ke Z}

<br>

2

<br>

3600

<br>

1

<br>

0

<br>

1

<br>
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<br>

Relations

<br>

functions :

<br>

(1) cOsec =

<br>

(2) sec =

<br>

(3) tan
=

<br>

(4) tan =

<br>

sin 0

<br>

1

<br>

Second

<br>

quadrant

<br>

between

<br>

cos

<br>

cot

<br>

A'(-1, 0)

<br>

sin

<br>

(5) sin²0 + cos²0 = 1

<br>

Third

<br>

quadrant

<br>

(6) sec?0– tan0= 1

<br>

cos

<br>

(7) cosec? - cot20 = 1

<br>

O(0, 0)

<br>

2

<br>

. sin cosec =
|

<br>

[81 Sign of Trigonometric functions :

<br>

If P(O) = P(x, y) is a point on the unit circle

<br>

corresponding to 8, then by definition of cos and sin

<br>

functions, x = cos and y= sin .

<br>

B(0, 1)

<br>

Trigonometric

<br>

. tan cot = 1

<br>

(+, +)

<br>

(+, -)

<br>

COs

<br>

cot =

<br>

sec |

<br>

B'(0, -1)

<br>

cos >0 and sin 0 >0

<br>

. cos <0and sin > 0

<br>

cos

<br>

sin 9

<br>

First

<br>

quadrantt

<br>

A(1, 0)

<br>

Forth

<br>

From the above figure it can be seen that

<br>

quadrant

<br>

If PØ) lies in first quadrant, then x>0 and y >0

<br>

X

<br>

y<0

<br>

IT PO) lies in Third quadrant, then x<0 and y <0

<br>

. cos <0 and sin 0 <0

<br>

and if P(O) lies in fourth quadrant, then x>0 and

<br>

.". cos 0>0 and sin <0

<br>

T

<br>

The signs of the remaining trigonometric function can

<br>

be obtained from the signs of cos and sin functions which are

<br>

shown in the following table.

<br>

Quadrant

<br>

Functions

<br>

COS

<br>

sin

<br>

tan

<br>

Cot

<br>

sec

<br>

COsec

<br>

ALL

<br>

T

<br>

First

<br>

C

<br>

+

<br>

+

+

<br>

Second

<br>

Third

<br>

angles :

<br>

+

<br>

To remember, the sign of which trigonometric functions

<br>

is positive in each quadrant, remember ALL, S, T, C shown

<br>

in the figure which are interpreted as follows :

<br>

sin function is

<br>

positive and so cosec

<br>

function is also

<br>

positive, the rest of

<br>

ea the T-functions are

<br>

negative.

<br>
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<br>

tan function is

<br>

Fourth

<br>

37

<br>

T

<br>

All trigonometric functions are positive.

<br>

2r

<br>

ALL

<br>

positive and so cot function is also positive,

<br>

the rest of the T-functions are negative.

<br>

cos function is positive and so sec function

<br>

is also positive, the rest of the T-functions

<br>

are negative.

<br>

[91 Trigonometric functions for negative

<br>

unit circle corresponding to -0, which is shown in the

<br>

Ir PO) lies in second guadrant, than x<0 and y > 0opouig to o, then Q- ) = Q(%, -) is a noint os

<br>

following figure.

<br>

If P(O) = P(x, y) is a point on the unit circle

<br>



()

<br>

(i)

<br>

()

<br>

152

<br>

(ii)

<br>

A(-1,0)

<br>

Example-3: Evaluate :

<br>

sin (-0)

<br>

tan (-0) cos (-)

<br>

6

<br>

O(0,0)-0

<br>

sec (-) =

<br>

= ()

<br>

According to the definition of cos function,

<br>

cos =x and cos (-0) = x .. cos (-0) = cos 0

<br>

Similarly, according to the definition of sin function

<br>

sin =y and sin () =-y .:. sin (-0) =-sin

<br>

-sin 0

<br>

cos

<br>

cos (-0)

<br>

cot (-) sin(-0)

<br>

6

<br>

sin sin+ sin

<br>

cos (-0)

<br>

1

<br>

cosec (-) = sin (-0)

<br>

1

<br>

sin sin + sin sint

<br>

3

<br>

2

<br>

B(0,1)

<br>

B(0,-1)

<br>

sin t

<br>

cos

<br>

sin 90° • sin 600. sin 45o sin 00

<br>

4

<br>

-sin

<br>

cos0

<br>

1

<br>

sin 900 sin 600 sin 45o sin 00

<br>

-sin

<br>

P(0)

<br>

Q(- 8)

<br>

A(1,0)

<br>

=- tan ,

<br>

=-cot .,

<br>

= sec0 and

<br>

X

<br>

-cosec0

<br>

I[10] Porlod of
Trigonomotric functlone

.

<br>

There arc many phenomena in prnctice and inscienea

<br>

that recur over a pcriod of timc. For examplecthe carththn

<br>

24 hours to complete onc rotation on its axis and after 4

<br>

hours it repcats the previous action again. The minute

<br>

of the clock kecps changing its position during the c

<br>

hour. But after I hour again it repcats the previious actioa

<br>

Events that recur at certain times are called periodiceventy

<br>

Aptltudo Tost (Mathomatlca SofiBkm

<br>

and that certain time is called its period. In the

<br>

examples the period of the rotation of 1the carth is 24 houn

<br>

and the period of the minute hand of the clock is I bo

<br>

Similarly in mathematics, the values of many functic

<br>

are repeated over a period of time. For example, the functi

<br>

f: NNU {0), f(n) = the remainder of n divided by 4

<br>

Now the values of fn) for different values of n are shown i

<br>

the following table.

<br>

n

<br>

f(n)

<br>

1| 2 3 45

<br>

1| 2 3o 12| 3

<br>

6

<br>

It can be seen from the above table that the values 1.2

<br>

3 and 0 of the function fare repeated in the same order with

<br>

period 4. Also it can be said that it repeats with period 8 and

<br>

12. Thus this function f is a periodic function and 4, 8, 12

<br>

..etc. are said to be periods.

<br>

Definition: Let f: A B be a function of real

<br>

variable and fis a non-constant function. If there exists a nco

<br>

zero real number psuch that (1)for all x e A, xtpeAnd

<br>

(2) for allxe A, f() = f(r +p) then f: A B is called

<br>

periodic function and p is called a period of f.

<br>

which we accept without proof.

<br>

T-Functions cos

<br>

Principal period 2 2T

<br>

period.

<br>

8

<br>

Ifp is the smallest positive number satisfying the

<br>

above properties, than p is called the principal periodo1

<br>

A B.

<br>

0

<br>

lfp is the principal period of the function , the

<br>

np (n e Z- {0}) is also the period of function f.

<br>

Trigonometric functions are also periodie
functions

<br>

andtheir principal periods are shown in the table
belo%

<br>

sin

<br>

9 10|11| 12|

<br>

for all k E 2

<br>

1|2| 3|0

<br>

cos (2k + 0) = cos 0

<br>

tan cot

<br>

period of tan and cot is cot n, ka, ke z

<br>

21,2ku, kez-{0) is also its period. Similarlythe
rrincia

<br>

Sincethe principal period of cos, sin, sec andcosai

<br>

Sec
cos

<br>

21

<br>

2

<br>

(0)

<br>

is
alsoio

<br>

Sec (2kr+ 0) = sec B

<br>



Trigonometry

<br>

sin (2kT+0) = sin 9

<br>

tan (kn + 0) = tan 9

<br>

The formulae for finding the principal periods of

<br>

trigonometric functions are given in the following table,

<br>

where a, b, c, d, e R.

<br>

T-Functions

<br>

a cos (bx + c) + d

<br>

asin (bx+c) + d

<br>

a sec (bx+c) + d

<br>

a cosec (bx + c) +d

<br>

atan (bx+ c) + d

<br>

a cot (br+c) + d

<br>

() f(x) =3 cos 2x

<br>

(ü) f() = sin (2x+ 7)

<br>

(ii) f() = cos (3x+ 5)

<br>

(tv) f(x)= cot

<br>

Solution:

<br>

6

<br>

) f)=3 cos 2x

<br>

.. b= coefficient of x = 2

<br>

It can be seen from the above table that a, c and d have

<br>

no effect on the principal period.

<br>

Example 4:Find the principal periods of the following T

<br>

functions.

<br>

f=

<br>

27 2

<br>

|b| |2|

<br>

) f)= sin (2x +)

<br>

coeficient of x=2

<br>

cosec (2kT + 0) = cosec 0(i) f(x) cos (3x + S5)

<br>

cot (kr + 0) = cot 0

<br>

.. b

<br>

2r 2T

<br>

|b) |2|

<br>

Principal period

<br>

*" Principal period of the function

<br>

= Tt

<br>

DDCET / 20 / 2024-25

<br>

2

<br>

2Tt

<br>

*. Principal period of the function

<br>

b|

<br>

2

<br>

|b|

<br>

2r

<br>

|b|

<br>

..
Principal

<br>

2

<br>

(1)

<br>

|b|

<br>

(2)

<br>

(iv) f(*)= cot

<br>

cocflicient of x 3

<br>

period of

<br>

2T 2r

<br>

b= coefficient of x = 6

<br>

|3| 3

<br>

.". Principal period of the function f

<br>

|b|

<br>

[11] Addition formulae :

<br>

6

<br>

(ii) sin

<br>

Proof:

<br>

()
cos

<br>

Now we will see that how to express the values of

<br>

trigonometric functions for the numbers a + B and a - ß

<br>

obtained by adding and subtracting two real numbers a and

<br>

B using the values of trigonometric functions for a and B.

<br>

The formulae for this are called addition formulae.

<br>

= 6

<br>

cos (a + B)= cos (a -(-B))

<br>

cos (a- B) = cos a cos B + sina + sinß, a, BeR

<br>

We will accept the above result without proof.

<br>

cos (a + B) = cos a cos B- sin a sin B, a, Be R

<br>

Proof
:

<br>

the

<br>

i-)

<br>

= cos a cos (-) + sin a sin (-3) (from(1))

<br>

= cos a cos ß + sin a (- sin B)

<br>

= cos a cos B - sin a sin B

<br>

(-)

<br>

sin 0,

<br>

function

<br>

= cos , 0 e R

<br>

Cos

<br>

2

<br>

= sin 0

<br>

153

<br>

cos + sin sin

<br>

=0• cos + 1 sin 0

<br>

2

<br>

(from (1)

<br>
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<br>

(1)

<br>

(1) Taking instead of 0 in the above result

<br>

(4)

<br>

cos

<br>

2

<br>

cos = sin

<br>

sin

<br>

Proof :

<br>

Remember that in standard-10, we learned the formulae

<br>

cos (900- 0) = sin and sin (90°- 0) = cos 0.

<br>

-)

<br>

sin (a- B) = sin a cos ß- cos a sin B, a, Be R

<br>

Proof:

<br>

cos

<br>

sin (a - P) = cos-(a- (from (3) (0)

<br>

Proof :

<br>

= cos

<br>

= sin a cos B- cos a sin ß (from (3)

<br>

(5) sin(a + B) = sin a cos B + cos a sin B, a, ße R

<br>

sin (a + B) = sin (a - (-B))

<br>

= sin a cos (-)- cos a sin (-ß) (4) 42el)

<br>

= sin a cos B- cos a (-sin B)

<br>

[12] Some important results :

<br>

= sin a cos B + cos a sin B

<br>

sin(a + p)
- sin (a -B)

<br>

= sina - sin?B

<br>

= cos²B - cosa

<br>

sin (a + B sin (a - B)

<br>

=(sin a cos B+ cos a sin B)

<br>

(from (2))

<br>

(sin a cos B cos sin B)

<br>

= sin'a cos?B - cosu sin'ß

<br>

= sina (l- sin?B) - (1- sin'a) sinß

<br>

= sin a - sin'a sin²ß - sin + sin a sin B

<br>

(2)

<br>

= sina- sin²

<br>

= (1 - cos? a)- (1 - cos²B)

<br>

= |-
cosa- 1 + cos p

<br>

= cos² B - sin' a

<br>

cos (a + B) cos (a- p)

<br>

Proof :

<br>

cos (a + p)· cos (a -B)

<br>

= (cos a cos ß- sin a sin B)

<br>

Aptitudo Test (Mathematlcs &

Sott Skiln

<br>

= cosa cos?B - sina sin?B

<br>

= cos²a(1 - sin²p)- (1l - cos²a) sin?B

<br>

-(|- sin²a)- (1 - cos²B)

<br>

=1-sina-1+ cos?B

<br>

= cosa - cos²a sin²ß - sinß + cos²a sin?8

<br>

- costa - sin²ß

<br>

= cos²B -sina

<br>

and

<br>

Sin

<br>

(3) The values of sin and cos functions for 1')

<br>

Cos

<br>

5

<br>

Similarly,

<br>

12

<br>

= sin

<br>

12

<br>

(75°) :

<br>

2

<br>

= sin ,Os4

<br>

2V2

<br>

1

<br>

-

<br>

Cos

<br>

1

<br>

= cos²a - sin'p

<br>

T

<br>

= cos²p-sina

<br>

(cos a cos F+ sina sin A

<br>

4

<br>

1

<br>

2

<br>

- cossin

<br>

34

<br>

600 - 45o = 150)

<br>

1

<br>

2 Jz

<br>

7+ sin sin

<br>

4

<br>

3

<br>

12

<br>

4

<br>



Trigonometry

<br>

Now, sin

<br>

2/2

<br>

and coS

<br>

12

<br>

12

<br>

tan

<br>

and sec

<br>

4

<br>

= sin

<br>

= COS

<br>

(-)

<br>

6T - Tt

<br>

12

<br>

Similarly cosec

<br>

sin and sin

<br>

(-)

<br>

Now substitute =

<br>

The values of remaining trigonometric functions can

<br>

be easily derived from the values of sin and cos functions.

<br>

[13] Formulae for allied angles :

<br>

sin

<br>

We learned the following four results in 2.12.

<br>

cos (a-B) = cos a cos ß+ sin a sin B
.. (i)

<br>

cos (a + B) = cos cos B sin a sin B

<br>

. (ii)

<br>

sin (a -B) = sin a cos B cOs a sin B

<br>

sin (a + B) = sin a cos ß t cos a sinß(iv)($

<br>

We have proved in point 11(3) that

<br>

Cos

<br>

4

<br>

COS

<br>

= sin

<br>

(-o)-:

<br>

= COs

<br>

-o

<br>

= sin

<br>

12

<br>

12

<br>

-)

<br>

sec0

<br>

Võ + 2

<br>

COs

<br>

sin 9

<br>

sin 0

<br>

4

<br>

4

<br>

.. (ii)

<br>

cos

<br>

cot

<br>

= Cosec 0

<br>

and ß= 0 in (ii) and (iv)

<br>

and sin

<br>

sec

<br>

2

<br>

cos cos 0 - sin

<br>

=0·cos 0 - | sin 0

<br>

=- sin 0

<br>

3n

<br>

2

<br>

2

<br>

cos (T-0) =-cos .,

<br>

tan ( -0) =- tan 0.

<br>

sec (T - 0) = -sec 0,

<br>

and taking a = 1 and ß =0

<br>

cos (T + 0) =-cos ,

<br>

tan (T t 0) = tan ,

<br>

Similarly the results for

<br>

=|· cos 0 + 0 sin 0

<br>

= cos 0

<br>

Similarly, taking a=t and ß=0 in (i) and (iii),

<br>

cos sin. Now

<br>

=- cosec and cosec

<br>

cos 0 + cOS ,

<br>

2

<br>

+ 0,

<br>

sin (1– 0) = sin 0,

<br>

cot (7 ) =-cot

<br>

cosec (1- 0) = coseco,

<br>

in (ii) and (iv),

<br>

sin (T+ 0) =- sin ,

<br>

cot ( + 0)
= cot

<br>

sec (T + 0) =-sec 0, cosec (7 + 0) =- cosec ,

<br>

As shown in the figure for the values

<br>

2

<br>

cot 0, cot

<br>

3T

<br>

first of all change the

<br>

function as follows.

<br>

2

<br>

2

<br>

well as 2n ±0, 3n ±0... etc. can also be derived. But how to

<br>

remember all these results ? Let us consider the following

<br>

trick.

<br>

2

<br>

3

<br>

quadrant, cos is negative.

<br>

+ 0

<br>

For example, for cos -0

<br>

sin cos, cos sin, tan cot,

<br>

cot - tan, sec COSec, COsec sec

<br>

8,
.... etc. 2

<br>

sin 0

<br>

+ 0, ± 0,... etc. as

<br>

"+0

<br>

2

<br>

=- tan 0

<br>

155

<br>

sec

<br>

After that keep thc sign of resulting function sanne as

<br>

the sign of the original function according to the

<br>

-0

<br>

3r

<br>

quadrant.

<br>

change the function

<br>

-0 is in third quadrant and in the third

<br>
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<br>

()

<br>

Example-5:

<br>

(iv)

<br>

(v)

<br>

cos

<br>

For example, for sin (2%–0), keep the sin function as

<br>

it is .
Now 2 -0 is in fourth quadrant and in the fourth

<br>

quadrant sin function isneagtive.

<br>

(ii) sin 135o

<br>

(vi)

<br>

(ii) sin 1500

<br>

As shown in the figure, for

<br>

the values t, 2r ± 0, 3%

<br>

t etc. keep the function

<br>

as it is and keep the sign of

<br>

the resulting function same

<br>

as the sign of the original

<br>

function according to the

<br>

quadrant,

<br>

()

<br>

sin 1200

<br>

(ii)

<br>

sin (2 - 0) =-sin

<br>

sec (-13050)

<br>

Solution :

<br>

cot 2250

<br>

(viii) cosec

<br>

-)-

<br>

sin)

<br>

-sin
.

<br>

=sin 600 =

<br>

sin 1200= sin (1800–60º)

<br>

2

<br>

(vl) tan

<br>

=-2

<br>

2r +0

<br>

(iii) sin 1500 = sin (1800- 30°) =sin 30°=

<br>

=-cosec 450

<br>

2-0

<br>

(180° = R)

<br>

sin 1350= sin (180° – 450) = sin 450 = 6

<br>

1

<br>

2

<br>

(:: sec (-0) = sec 0)

<br>

(iv) sec (-1305°) = sec 13050

<br>

= sec (15 x 900 -450)

<br>

-0, 2r

<br>

1S R

<br>

(15 x 900 =

<br>

2

<br>

|(v)

<br>

(vi)

<br>

(vi)

<br>

cot 225o

<br>

tan

<br>

(viti) cosec

<br>

(1)

<br>

Aptltude Test (Mathematlcs &

Soll
Skl

<br>

cot (1800+ 45°)
= cot 450 = 1

<br>

Proof:

<br>

171

<br>

6

<br>

-sin

<br>

=- sin

<br>

- sin

<br>

- Sin

<br>

= - tan

<br>

tan (a + P) =

<br>

=tan

<br>

tan (a + B) =

<br>

17r

<br>

= -tan 47

<br>

4

<br>

(16r + T

<br>

4

<br>

---m)

<br>

=cosee

<br>

4r +

<br>

=2

<br>

4 2

<br>

cosec

<br>

cosec 3r -

<br>

4

<br>

4)

<br>

T

<br>

6

<br>

(18T –T

<br>

6

<br>

14] Addition formulae for tan and cot :

<br>

1

<br>

sin (a + p)

<br>

cos ( + B)

<br>

6

<br>

tana + tanß

<br>

1- tana - tan B

<br>

Sin a ·cos B + cos a. sin B

<br>

cOS a cos B sin a sin B

<br>

tana + tan ß

<br>

1- tan a. tan B

<br>
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<br>

(Dividing the numerator and denominator by cos a• cos B)

<br>

Now we will accept the following results wihtout

<br>

proof.

<br>

(2)

<br>

(3)

<br>

(4)

<br>

(5)

<br>

tan (- P) 1+ tan a • tan ß

<br>

cot (a + B) =

<br>

cot (a - B) =

<br>

and

<br>

tan

<br>

5

<br>

12

<br>

-= tan

<br>

12

<br>

and cot

<br>

Cot

<br>

The values of tan and cot functions for

<br>

12

<br>

tan a - tanß

<br>

Now, tan

<br>

cot a cot ß -1

<br>

(75°) :

<br>

12

<br>

cotB

<br>

cot a

<br>

cotß

<br>

tan

<br>

12

<br>

1

<br>

(6-)

<br>

2-V3

<br>

+ cot a

<br>

= 2+ 3

<br>

cot ß + 1

<br>

= tan

<br>

12

<br>

cot a

<br>

=

<br>

tan

<br>

1+ tan

<br>

V3-1

<br>

1+(V3)()

<br>

1

<br>

3-1

<br>

4-2/3

<br>

3

<br>

3- 2/3 +1

<br>

2

<br>

=2 - 3

<br>

V3-1 V3 -1

<br>

V3+1

<br>

2-5

<br>

tan

<br>

2+ V3

<br>

tan

<br>

tan

<br>

4

<br>

2+ 3_2+ V3

<br>

J3-1

<br>

4-3

<br>

-

<br>

T

<br>

= cot

<br>

4

<br>

I-2+3

<br>

12

<br>

cot

<br>

5r

<br>

12cot

<br>

Example-6 : Prove that :

<br>

Solution :

<br>

tan 55o =

<br>

cos 10+ sin10

<br>

cos 10° - sin 10°

<br>

L.H.S, = tan 550 = tan (450 + 109)

<br>

tan 45 + tan 10°

<br>

tan 10°

<br>

1- tan 45

<br>

1+ tan 10°

<br>

1

<br>

1- tan 10°

<br>

1+

<br>

sin 10°

<br>

cos 10

<br>

sin 10

<br>

COs 10o

<br>

cos 10° + sin 100

<br>

cos 10- sin 10

<br>

= R.H.S.

<br>

(":: tan 450 = 1)

<br>

or difference :

<br>

= tan

<br>

[15] Expression of product in the form of sum

<br>

sin (a + B) = sin a cos B+ cos a sin ß

<br>

sin (a- B) = sin a cos ß- cos a sin ß

<br>

cos (a t B) = cos a cos B- sin a sin ß

<br>

cos (a - B) = cos a cos B+ sin a sin ß

<br>

By adding results () and (ii),

<br>

12

<br>

By subtracting result (ii) from (i),

<br>

In 2.12, we have derived the following formulae for

<br>

a, BeR.

<br>

2 sin a cos p = sin (a + B) + sin (a B)

<br>

By adding result (ii) and (iv),

<br>

2 cos a sin ß = sin (a + p) - sin (a - P)

<br>

-= 2 - W3

<br>

2 cos a cos B cos (a + P) + cos (a- B)

<br>

By subtracting results (iv) from (ii),

<br>

. (iii)

<br>

(iv)

<br>

157

<br>

(1)

<br>

-2 sin a sin ß = cos (a + B) - cos (a - B)

<br>

(ii)

<br>
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<br>

OR

<br>

2 sin a sin ß =-cos (a+ p) + cos (a - P)

<br>

follows :

<br>

(i)

<br>

The above formulae can be remcmbered briefly as

<br>

(iv)

<br>

2SC =S+S

<br>

2CS = S-S

<br>

2CC =C+C

<br>

Example-7: Express the following in the form of sumor

<br>

difference :

<br>

-2SS = C-C

<br>

(i) 2 sin 50 cos 20

<br>

(ii) 2cos

<br>

Solution :

<br>

(iv)

<br>

(iii) 2 cos 30 · cos

<br>

2cos

<br>

2 sin

<br>

2sin

<br>

5

<br>

2

<br>

50

<br>

30

<br>

2

<br>

2

<br>

30

<br>

2

<br>

2 sin 50 cos 20 = sin (50 + 20) + sin (50 - 20)

<br>

sin

<br>

sin

<br>

30

<br>

30

<br>

2

<br>

2

<br>

2

<br>

sin 20

<br>

= sin 70 + sin 30

<br>

- sinž-sin

<br>

= SIn

<br>

(ii) 2 cos 30
- cos cos 30 + cos 30

<br>

= sin 40 - sin 0

<br>

CoS

<br>

30

<br>

7

<br>

70

<br>

sin 20 = 2 sin 20 sin

<br>

2

<br>

2/

<br>

+ COS

<br>

-o- cos 20

<br>

++

<br>

+ coS

<br>

2

<br>

50

<br>

2

<br>

3

<br>

50

<br>

24

<br>

cos

<br>

20- 30

<br>

2

<br>

[(16]
Expresslon of sum or difference In th

<br>

form of product :

<br>

We have derived thc following results in 2 1

<br>

results,

<br>

()

<br>

2 sin a cos ß = sin (a + B)+ sin (a - B)

<br>

2 cos a sin ß = sin (a + B) - sin (a - B)

<br>

2 cos a cos ß = cos (a + B) + cos (a - R)

<br>

-2 sin a sin ß= cos (a + B)- cos (a- B)

<br>

results,

<br>

(ii)

<br>

By substituting a + ß=A and a

<br>

Aptltudo Tost (Mathomatlco & Soll
8h

<br>

A +B

<br>

2

<br>

sin A +sin B - 2 sin

<br>

Solution:

<br>

and B=

<br>

sin A - sin B= 2 cos

<br>

By substituting these values of a and p inthe above

<br>

cos A + cos B= 2 cos

<br>

cos A- cos B =-2 sin

<br>

(i) sin 70 + sin 50

<br>

=2 cos

<br>

A -B

<br>

sin 60– sin 20

<br>

= 2 cos

<br>

Example-8: Express the following in the form of produ

<br>

sin 70 + sin 50 =2 sin

<br>

2

<br>

A +B

<br>

60+ 20

<br>

2

<br>

=2 cos 40• sin 20

<br>

= 2 sin

<br>

A+B)

<br>

2

<br>

sin

<br>

-B intheabo

<br>

=2 sin 60 cos

<br>

sir

<br>

-()

<br>

(i) sin 60 - sin 20

<br>

coS

<br>



Tlgonometry

<br>

1.

<br>

Formulaefor Multiples and Sub-Multiples2.

<br>

Angles :

<br>

Formulae for Za a:

<br>

) Substituting ß=a in sin (a + B) = sin a cos p +

<br>

coS a sin B.

<br>

sin

<br>

(a+ a)= sin t cos OL Sin

<br>

sin 2 =2 sin a cos o

<br>

sin 2a =

<br>

2sin cos a

<br>

1+ tana

<br>

Now from (c),

<br>

cos a + sin“ oa

<br>

(Dividing numerator and denominator by cos²)

<br>

i) Substituting ß = a in cos ( + B)= cos a cos B -

<br>

sin a sin B,

<br>

2 tan a

<br>

cos (a + a) = COS cOS a- sin sin .

<br>

cos 2a = cosa - sina

<br>

=|- sin²a - sina

<br>

cos 2a =1-2sin²a

<br>

=|-2 (1
- cos²o)

<br>

=|-2
+ 2 cosa

<br>

Cos 2a =

<br>

cos 2a =2 cos²a-1

<br>

cos 24 =

<br>

tan 2a =

<br>

cos a -sin a

<br>

2

<br>

cos a + sin“ a i

<br>

tan a + tan ß

<br>

tan (a + B) = 1 tan . tan ß

<br>

1-tanao af

<br>

()

<br>

1+ tana

<br>

(Dividing numerator and denominator by cosa)

<br>

(i) Substituting B=a in

<br>

(a)

<br>

tan

<br>

tan ( t a) = 1- tan a tan d

<br>

+ tan C

<br>

2 tan a.

<br>

1- tan a

<br>

.
(d)

<br>

(e)

<br>

...
(g)

<br>

3

<br>

Formulae for 3a a:

<br>

(i) sin 3a = sin (2a + a)

<br>

= sin 2 cos a + cos 2. sin a

<br>

= 2sin oa cos a cos a + (1-2 sin'a)
· sin a

<br>

=2 sin a - cosa + sin a -2 sin a

<br>

=2 sin a (1- sina) + sin a -2 sina

<br>

=2 sin a-2 sina + sin a -2 sina

<br>

=3 sin a – 4 sin'a

<br>

sin3a =3 sin a -4 sin a (h)

<br>

(ii) cos 3a = cos (2a + a)

<br>

= cos 2a cos o – sin 2a sin a

<br>

= (2 cosa – 1) cos a -2 sin a cos a·sin a

<br>

=2 cosa - cos a-2 sina
· cos a

<br>

=2 cosa - cos -2.(1 - cos a) cos a

<br>

=2 cosa - cos a-2 cos a. + 2 cos'a

<br>

= 4cos3 a-3 cos a

<br>

cos 3a = 4 cosa-3 cos a ():t

<br>

(iii) tan 3a = tan (2a + a)

<br>

tan 3a=

<br>

Formulae for

<br>

tan 2a. + tan a

<br>

1- tan 2a · tana

<br>

2 tan

<br>

1- tan“ a

<br>

2

<br>

2

<br>

2 tan a

<br>

1- tana

<br>

3tan a - tan a

<br>

3 tan a

<br>

2 tan a + tan a tan a

<br>

1- tan a-2tan a

<br>

a :

<br>

cos a =2 cos?

<br>

(i) Replace 2a by a in cos 2a = 2cos²a - 1,

<br>

2

<br>

tan a

<br>

-1

<br>

2 cos2 = 1+ cos a

<br>

tan o

<br>

159

<br>

001 . )

<br>
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<br>

cog?

<br>

2

<br>

1.

<br>

2 sin?

<br>

(i1) Replace 2a by a in cos 2a = 1-2 sin a,

<br>

cos a =l- 2sin

<br>

(iii) tan2

<br>

tan?

<br>

sin? -cosc

<br>

2

<br>

2

<br>

1+ cosa

<br>

Values for 180

<br>

2

<br>

50 = 90o

<br>

sin2

<br>

cos

<br>

Let = 180

<br>

2

<br>

2 0

<br>

2

<br>

speclal numbers :

<br>

30 + 26 = 900

<br>

sin

<br>

2

<br>

I- cos

<br>

(i) Value of sin 18°:

<br>

1+ cos a

<br>

2

<br>

[18] Values of trigonometric functlons for some

<br>

sin 20 = cos 30

<br>

1- cos

<br>

2

<br>

1+ cosa

<br>

2

<br>

20 = 900-30S

<br>

sin 20 = sin (900-30)

<br>

2 sin cos = 4cos0 -3 cos 0

<br>

2 sin 0 =4-4 sin²0 -3

<br>

1

<br>

4 sin0
+ 2sin -l=0

<br>

()

<br>

2 sin 9 =4 cos0-3(: cos 0, where e=180)

<br>

2(4)

<br>

...
(k)

<br>

-2t J(2y-4(4) (-)

<br>

-2t /4 + 16

<br>

...(m)

<br>

(:" a=4, b=2, c=-1)

<br>

2.

<br>

Sin 0

<br>

Aptitudo Tost (Mathematics

<br>

sin 180=

<br>

Since
= 18° is in first quadrant, sin is

positive

<br>

-2t V202+ 2/5

<br>

(ii) Value of cos 18°:

<br>

cos? 180 =|- sin180

<br>

6-2/5

<br>

16

<br>

16

<br>

16

<br>

16-6+ 24s

<br>

10+ 2/5

<br>

COs 180 =

<br>

8

<br>

Values for 360

<br>

4

<br>

cos 360

<br>

ho+ 2/5

<br>

() Value of cos 36° :

<br>

6):

<br>

6-2/5

<br>

8

<br>

4

<br>

4

<br>

cos 36° =1-2sin² 180

<br>

2

<br>

4

<br>

5+1

<br>

5-2/5+1

<br>

16

<br>

4

<br>

4-3+ 5

<br>

(S-25+)

<br>

16

<br>



Trigonometry

<br>

3.

<br>

4.

<br>

5.

<br>

(iü) Value of sin 36° :

<br>

sin 360 = |- cos² 360

<br>

16 – 6– 2/5

<br>

16

<br>

sin 360

<br>

Values for 540

<br>

=

<br>

Values for 72°

<br>

Values for 22

<br>

Nho- 2/5

<br>

(3T

<br>

sin² 22

<br>

sin 540 = sin (900– 36°) = cos 360 =

<br>

_ 10- 25

<br>

cos 540 = cos (90°- 360) = sin 360 =

<br>

2

<br>

4

<br>

() Value of sin 22

<br>

sin 720 = sin (900– 18°) = cos 180 =

<br>

cos 720= cos (900 - 180) = sin 180 =

<br>

DDCET 21 /2024-25

<br>

):

<br>

10

<br>

(5+2\5 + 1)

<br>

2

<br>

16

<br>

Sin2 450

<br>

2

<br>

16

<br>

2

<br>

1

<br>

5 +1

<br>

2

<br>

2V2

<br>

4

<br>

yio +2/5

<br>

4

<br>

4

<br>

I- cos450

<br>

4

<br>

Vs-1

<br>

sin 22

<br>

cos?22"

<br>

2

<br>

(1) Value of cos 22 :

<br>

(iii) Value of tan

<br>

2

<br>

2

<br>

tan

<br>

1+

<br>

N2-1

<br>

1

<br>

2V2

<br>

2

<br>

1

<br>

V2

<br>

Cog? 450

<br>

Coss222+ã

<br>

1+

<br>

tan* 22= tan? 45

<br>

1

<br>

V2+1

<br>

2/2

<br>

2.2/2

<br>

2

<br>

I2-1

<br>

2+1

<br>

2

<br>

2

<br>

S

<br>

2- W2

<br>

1+ cos 45°

<br>

4

<br>

2

<br>

4

<br>

I- cos 450

<br>

1+ cos45°

<br>

161

<br>

Ja-1 V-1_(2-D i-I²

<br>

J2+1 N2-1 2-l

<br>
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<br>

1

<br>

4

<br>

5.

<br>

13$0 =

<br>

Ans. : (B)

<br>

2

<br>

(A)

<br>

3.

<br>

2700 =

<br>

(A)

<br>

Ans. : (C)

<br>

Explanation : Radian measure of 1350 =

<br>

1200 =

<br>

(A)

<br>

Ans. :(A)

<br>

(A)

<br>

Ans. : (A)

<br>

4

<br>

2160 =

<br>

(A)

<br>

3

<br>

Explanation : Radian measure of 2700 =

<br>

Ans. : (C)

<br>

3

<br>

2r

<br>

radian.

<br>

5T

<br>

6

<br>

Multiple Choice Questions (MCOs) (Solution
with Explanatlon)

<br>

(B)

<br>

720=....radian.

<br>

radian.

<br>

(B)

<br>

radian.

<br>

(B)

<br>

Explanation : Radian measure of 1200=

<br>

3

<br>

(B)

<br>

37

<br>

(B)

<br>

radian.

<br>

2

<br>

12r

<br>

(C)

<br>

51

<br>

3

<br>

(C)

<br>

Explanation : Radian measure of 720 =

<br>

(C)

<br>

3r

<br>

(C)

<br>

2

<br>

(C)

<br>

4

<br>

5

<br>

6

<br>

180

<br>

4

<br>

180

<br>

3T

<br>

2

<br>

180

<br>

12 (D) 2r

<br>

2T

<br>

3

<br>

27

<br>

(D)

<br>

180

<br>

x 135

<br>

radian.

<br>

(D)

<br>

-x270

<br>

9

<br>

radian.

<br>

x 120

<br>

radian.

<br>

x 72

<br>

3

<br>

(D)s

<br>

radian.

<br>

6.

<br>

Explanation : Radian measure of 2160 =

<br>

7

<br>

2

<br>

Ans. : (A)

<br>

9

<br>

8.

<br>

(A) 40

<br>

Ans. : (B)

<br>

9.

<br>

(A) 60

<br>

Explanation : Degree measure of
2, R

<br>

radian =

<br>

12T radian = ...."

<br>

180

<br>

(A)

<br>

Ans. : (D)

<br>

Aptltudo

<br>

(A)

<br>

Explanation : Degree measure Of
2,R

<br>

2

<br>

Ans. : (B)

<br>

3

<br>

(B) 80

<br>

12T

<br>

Principal period of cos

<br>

Tost (Mathomatlcs

<br>

degree.

<br>

Explanation : f() = cos

<br>

3

<br>

(B) 432

<br>

-= 4320

<br>

5 3

<br>

(B) 2r

<br>

degree.

<br>

(C) 20

<br>

(B)

<br>

(C) 234

<br>

b= coefficient of x=

<br>

9

<br>

(C)

<br>

2

<br>

3

<br>

Principal period of cos (3x + 5) =

<br>

Principal period offunction f=

<br>

5

<br>

(C)

<br>

180

<br>

67

<br>

5

<br>

n

<br>

180

<br>

2

<br>

x216

<br>

radian,.

<br>

(D) 10

<br>

2T

<br>

9

<br>

(D) 90

<br>

(D) 3r

<br>

2

<br>

2

<br>

(0)7

<br>
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<br>

Explanation:f(x)=

<br>

) cos (3x t 5)

<br>

10.

<br>

b= coefficient of x =3

<br>

(C) n

<br>

Ans. : (C)

<br>

Drincipal period of sin (2x + 7) = ......

<br>

(A) 2n

<br>

Principal period of function f=

<br>

Ans. : (D)

<br>

Explanation :/() = sin (2x + 7)

<br>

(A) 390

<br>

(C) 2rt

<br>

b= coefficient of x=2

<br>

Principal period of function f=

<br>

1I1. Principal period of sin?390 + cos239o

<br>

Ans. : (B)

<br>

-=1

<br>

12. Principal period of cot

<br>

(A) 6

<br>

(B) 2 +7

<br>

Explanation :f() = sin 39o + cos² 390

<br>

(D) 4n

<br>

(B) 12n

<br>

Explanation : f() = cot

<br>

6

<br>

(B) 1

<br>

Explanation
:f(x) =3 cos 2x

<br>

(D) does not exist

<br>

..
b=coefficient of x =

<br>

=eeseree.

<br>

() 8r

<br>

(:: cos²x+ sin²x = 1)

<br>

Since f is a constant function, according to the

<br>

definition, fis not a periodic function so period of fdoes not 16.

<br>

exist.

<br>

(2.

<br>

21

<br>

1

<br>

6

<br>

Principal period of function f=

<br>

1, Principal period of 3cos 2x =

<br>

(A) 0

<br>

(C) 2

<br>

(B) T

<br>

Ans.:(B)

<br>

2n

<br>

b= coefficient ofx = 2

<br>

|b|

<br>

2r 2T

<br>

|b|2115.

<br>

(

<br>

2T

<br>

(p) %

<br>

3

<br>

(D) 3n

<br>

14. sin--.

<br>

6T

<br>

(A) - cos 0 (B) cos 0

<br>

Ans. : (B)

<br>

Explanation : sin

<br>

Ans. : (A)

<br>

sin 135O =......

<br>

(C) 2

<br>

17.

<br>

Principal period of function/b 12|

<br>

Ans. : (B)

<br>

sin 150o =

<br>

(A)

<br>

18.

<br>

Ans. : (C)

<br>

sin 1200 =

<br>

Sin

<br>

8

<br>

2

<br>

|Ans. : (C)

<br>

+ sin

<br>

(A) 3

<br>

-o)

<br>

Explanation : sin 1350 = sin (180° – 450) = sin 450 =

<br>

2

<br>

(B) 3

<br>

9

<br>

(C) sin 0

<br>

8

<br>

sin

<br>

Tcos0

<br>

2

<br>

= cos 0

<br>

(B)J2

<br>

Explanation :sin 1200 = sin (180° - 600)

<br>

(B)2

<br>

(D) -2

<br>

Explanation : sin 150° = sin (180° - 30º) = sin 30° ==

<br>

(c)

<br>

=()· cos 0- (0)
· sin 0

<br>

-

<br>

(C)

<br>

2

<br>

= sin 600 =

<br>

2

<br>

V3

<br>

Cos

<br>

(C) 0

<br>

n

<br>

2

<br>

(D)- sin 0

<br>

sin

<br>

(D)

<br>

163

<br>

2

<br>

(D) 3

<br>

S1

<br>

1

<br>

(1800 = R)

<br>

(D) T

<br>



Explanation : sin+ sin T

<br>

19.

<br>

Ans. :(A)

<br>

20.

<br>

sin²400 + sin S00 =

<br>

(A) 1

<br>

(C) 0

<br>

21.

<br>

22.

<br>

In A ABC, sec

<br>

(A) cosec

<br>

Ans. : (A)

<br>

(C) sec 4

<br>

Explanation : sin400 + sin2 s00 = sin400+ sin(90º-40°)|

<br>

=sin²40o + cos²400

<br>

..sec |

<br>

2

<br>

:. B+C=-A

<br>

Ans.:(B)

<br>

A

<br>

2

<br>

(A) 1

<br>

(C) cos²A - cos?B

<br>

Ans. : (A)

<br>

RSin

<br>

= Sec

<br>

sin (A + B) sin (A - B)=

<br>

(A) sinA - cos²B

<br>

= sin

<br>

Explanation : In A ABC, A + B+C=

<br>

(B) 2

<br>

sin

<br>

)

<br>

G-Sin

<br>

8

<br>

(B) -1

<br>

+ sin

<br>

(D) None of these

<br>

Explanation : cos + sin =/2

<br>

=......

<br>

(B) cosec A

<br>

(D) sec A

<br>

8

<br>

(C) 3

<br>

= cosec

<br>

If cos + sin = /2, then sin 20 = .......

<br>

A

<br>

(B) sin²A - sin?B

<br>

2

<br>

(D) cos²A - sinB

<br>

(D) 4

<br>

23.

<br>

25.

<br>

: (cos 0 + sin0) =(V2

<br>

. cos²0 + 2cos 0 sin 0 + sin'0 =2

<br>

.cos²0 + sin0
+ 2sin 0 cos 2

<br>

.. 1+ sin20 =2

<br>

.. sin 20 =1

<br>

sin 3A =

<br>

26.

<br>

Ans. : (A)

<br>

(A) 3 sin A - 4 sinA

<br>

(B) 4sin A-3 sin A

<br>

(C) 4 sin A -3sinA

<br>

(D)) 3 sin A -4 sin A

<br>

sin 2x =

<br>

(A)

<br>

Ans. : (B)

<br>

()

<br>

Ans. : (A)

<br>

Aptltudo Tost (Mathomatlce

<br>

1-tanx

<br>

1+ tan x

<br>

sin 400+ sin 200 =

<br>

(A)

<br>

1+ tan x

<br>

(A) cos 100

<br>

(C) cos 200

<br>

1- tan x

<br>

Explanation : sin 400 + sin 200

<br>

= 2sin

<br>

Ans. : (A)

<br>

sin =

<br>

=2 sin 300 cos 100

<br>

= cos 100

<br>

(C) 2

<br>

40 + 20o

<br>

4

<br>

2

<br>

(B)

<br>

(D)

<br>

cos

<br>

(B)

<br>

2 tanx

<br>

1+ tanx

<br>

(B) - cos 100

<br>

(D) - cos 200

<br>

(D)

<br>

2 tanx

<br>

1- tanx

<br>

40°- 20°

<br>

2

<br>

2+W2

<br>

4

<br>



Trigonometry

<br>

Explanation :

<br>

sin² 22

<br>

28

<br>

Ans. : (A)

<br>

(A) 0

<br>

(A) 1

<br>

Ans. : (C)

<br>

sin 22 n

<br>

= sin2

<br>

(A)

<br>

Ans. : (C)

<br>

1.

<br>

27. sin-'x+ cos-lx =.......

<br>

3

<br>

2

<br>

tan-lx + cot-lx =....

<br>

29. sinr cos

<br>

2-1.

<br>

(B) 1

<br>

45

<br>

V2

<br>

-2-

<br>

(B) 0

<br>

2

<br>

(B)3

<br>

2

<br>

6

<br>

2

<br>

Explanation: sin-!cos|

<br>

= Sin

<br>

J2-1

<br>

2 V2

<br>

V2

<br>

I- cos 4S0

<br>

(C) T

<br>

(C)

<br>

nsin

<br>

sin-!

<br>

4

<br>

(D) 2

<br>

()

<br>

30.

<br>

If xy= 1, then tan-x + tan-ly = .....

<br>

(A) tan-!

<br>

(C)

<br>

Ans. : (C)

<br>

31. sin

<br>

32.

<br>

(A)

<br>

Ans. : (B)

<br>

Explanation : sin""cos=

<br>

(A) - sin x

<br>

If f (x) cos x then

<br>

(C) cos x

<br>

Ans. : (A)

<br>

= sin

<br>

Explanation : f(r) = cos x

<br>

(A) 1

<br>

-

<br>

(C) 0

<br>

Ans. : (C)

<br>

=- sin x

<br>

(B) tan l

<br>

(D) 1

<br>

33. Iff(r) =.log (tan x) lu l

<br>

(C) I

<br>

(B) sin x

<br>

(D) – cos x

<br>

Explanation :f(x) = log (tan x)

<br>

-:)

<br>

(B) e

<br>

(D) n

<br>

(D) 2

<br>

165

<br>



166

<br>

1

<br>

2

<br>

3.

<br>

4.

<br>

5.

<br>

6.

<br>

7

<br>

8.

<br>

9.

<br>

10.

<br>

11.

<br>

(A) 40

<br>

5

<br>

(A) 210

<br>

6

<br>

radian

<br>

radian

<br>

(A)

<br>

(A) 2r

<br>

A)

<br>

(A) 150 (B) 250

<br>

radian =....

<br>

2T

<br>

Principal period of sin 2r =...

<br>

3

<br>

(A)

<br>

Multiple Choice Questions
(MCQ's) with (Final Answers)

<br>

(B) 80

<br>

27

<br>

(A) I

<br>

(A) 27 (B)

<br>

degree.

<br>

(B) 225

<br>

Principal period of sin 3x =

<br>

degree.

<br>

(B)

<br>

3

<br>

(A) 2

<br>

(Hint : 4 sin

<br>

Principal period of 3 sin2x =

<br>

Degree.

<br>

(B) 3

<br>

()

<br>

3

<br>

Principal period of sin (2x + 7) =

<br>

(A) 27 (B) n (C) 2 + 7

<br>

Principal period of sin (2x +3)

<br>

(B) 2

<br>

(Hint : 2 sin cos

<br>

(C) 20

<br>

(B) 2

<br>

(C) 240

<br>

(C) 196

<br>

Cos

<br>

(B)

<br>

2 2

<br>

(C) n

<br>

Principal period of 4 sin

<br>

2Cos

<br>

(B) 2 (C)

<br>

Principal period of 2 sin cos =.s*...

<br>

3

<br>

(C) n

<br>

(C) 0

<br>

= sin 20)

<br>

(C) 0

<br>

Principal period of sin (2x + 5) =

<br>

2

<br>

=2 sin )

<br>

(D) 10

<br>

(C) 2r

<br>

(D) 216

<br>

(D) 180

<br>

(D) 2

<br>

(D) 27

<br>

(D) n

<br>

(D) 4n

<br>

(D)

<br>

(D)

<br>

T

<br>

(D) n

<br>

12. Principal period of sin'360+ cog2360

<br>

13

<br>

14.

<br>

15

<br>

16.

<br>

17

<br>

18.

<br>

19.

<br>

20.

<br>

(A) 36

<br>

(A) sin

<br>

(C)- cos 0

<br>

cos ( + 0) =

<br>

(A) cos

<br>

(C) - cos 0

<br>

sin

<br>

(A) cos

<br>

(A) 1

<br>

If O=

<br>

sin sin + sin

<br>

63

<br>

(A) First

<br>

(C) Third

<br>

(A)

<br>

7

<br>

4

<br>

(A)

<br>

4

<br>

5

<br> Aptltudo Tol<br>

2

<br>

If sec 9-0<0<

<br>

quadrant.

<br>

(B) 1

<br>

4

<br>

(A) First

<br>

(B) sin 0

<br>

(C) Third

<br>

(B) 0

<br>

(B)

<br>

then is in the

<br>

2

<br>

(B)

<br>

5

<br>

4

<br>

(C) 27

<br>

If sin0= -, then cosec =

<br>

If tan 0 = J2 and cos =

<br>

(B) cos0

<br>

(D)- sin 0

<br>

(B) sin 0

<br>

(D) – sin

<br>

sin t=

<br>

(C) = cos

<br>

(C)

<br>

(B) Second

<br>

(D) Fourth

<br>

(C)

<br>

then tan 0 =

<br>

(C)

<br>

quadrant.

<br>

(D)"4

<br>

(D sin 6

<br>

(B) Sccond

<br>

(D) Fourth

<br>

(D)

<br>

(D) 2

<br>

(D)

<br>

3

<br>

4

<br>

4

<br>

Rhen 0 is in the
..

<br>



Trlgonometry

<br>

21.

<br>

22

<br>

23.

<br>

sin 900 sin 60°• sin 450. sin 0º =

<br>

(A) 0

<br>

(A) I

<br>

sin27° cos 1 80. + cos 27° sin 180 =

<br>

(C)

<br>

sin 20 =

<br>

(A) 2 sin 9

<br>

(A)

<br>

(C) sin²0- cos20

<br>

(C)

<br>

(A)

<br>

1

<br>

24

<br>

(C)

<br>

25

<br>

*****

<br>

24. If tan 9 =
then tan 20 =

<br>

24

<br>

(B) 1

<br>

2

<br>

25. 3 sin 200– 4 sin 200 =

<br>

4

<br>

(C) -1

<br>

(B) -1

<br>

(D) Z

<br>

(B) 2 sin cos 0

<br>

(D) cos²0 - sin²0

<br>

(B) 2

<br>

(D)

<br>

12

<br>

25

<br>

(B) -1

<br>

(0) -

<br>

26.

<br>

27.

<br>

28.

<br>

29.

<br>

30.

<br>

tan-3

<br>

3

3

3

<br>

(A) *

<br>

**

<br>

4

<br>

2

<br>

tan-V3 + cot-3

<br>

(A) 300

<br>

(1) B

<br>

3

<br>

.23 A) cos x

<br>

(11) D

<br>

+ tan

<br>

tan"(V3) =.....

<br>

(16) D

<br>

(C) -cos x

<br>

(21) A

<br>

(26) A

<br>

If f (x) = cos x, then

<br>

(6) D (7) B

<br>

If f(x) = cos x, then f (r -x) =

<br>

(A) COS X

<br>

(C) sin x

<br>

(2) D

<br>

- 4

<br>

(B)

<br>

(12) D

<br>

(17) D

<br>

2

<br>

(B)

<br>

(22) D

<br>

(27) C

<br>

(B) 45°

<br>

stAnswers

<br>

(3) A

<br>

(8)

<br>

C

<br>

(13) A

<br>

(18) B

<br>

(C) n

<br>

(23) B

<br>

e******

<br>

(28) C

<br>

(C) 600

<br>

(B) – coS x

<br>

(D) - sinx

<br>

(B) sin x

<br>

(D) – sin x

<br>

(4) C

<br>

(9) C

<br>

(14) C

<br>

(19) B

<br>

(24) C

<br>

(29) B

<br>

(D) 0

<br>

(D) %

<br>

167

<br>

(D) 120o

<br>

(5) A

<br>

(10) B

<br>

(15) A

<br>

(20) A

<br>

(25) C

<br>

(30) D

<br>


