2. Trigonometric Functions

1. If A(x, y) is any point on the terminal arm OQ such that OA =r= ;7 + y* and £POQ =gq then:

. ¥
sing= =
2
x
cosg= =
”
v
tang= — , where x #0
¥

-
cosec ¢ = — ,where y #0
¥

.
secq= —,wherex#0
x

X
cotg= —,where y#0
7

2. The signs of various trigonometric ratios in different quadrants are as follows:

A
[l Quadrant I Quadrant
xXis-ve xXis+ve
Vis tve Vs tve
Sine is positive All ratios positive
- =
I Quadrant IV Quadrant
Xis-ve xXis +ve
vis—ve Vis—ve
Tangent is positive | Cosine is positive

A\

e Trigonometric Ratios of some specific angles
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q 0 300 | 45° | 60° |  90°
sing 0 1 1 *‘5 1
2 2 7
1 1
cos 1 é = = 0
1 2 22
1 Not
tng |0 1 m T B defined
Not 2
€osecq | 4ofined 2 2 ﬁ 1
2 Not
secq ! 3 2 2 defined
Not 1
€% | defined /3 ! N 0
Example 1:
AABC is right-angled at B and AB = 6 m, g = ,/J2 m. Find the measure of ZA and 2C.
Solution:
A
-,
i 1
B €
m 1]
AB=6m,
BC=\12m =2.3m
oo pposiieside AB 6 g
Adjacentside BC 2.3
=> tan C = fan 60° [—_—mﬁnﬂ:ﬁ]
= AC =60

- ZA =180°—(90 4 60) = 30°

Example 2:
Evaluate the expression

4{cos® 60°—sin" 30°) + 3(sin 30° - cos 60°)
Solution:

4{cos® 60°—sin* 30°) + 3(sin 30°—cos 60°)

ROROIRES

=4x04+3x0=04+0=0
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e Trigonometric Identities
1. cos® A +sin* A =1
2. 1+tan* A =sec’A
3. 1+cof’ A =cosec’A

Example:
Ifcosg = %, find the value of cot € + cosec 6

Solution:
We have, cos & = %

Now, sin‘8+cos2g=1

Also, cotg=L058
sin 8

= |un

S S T
2 26
F)

Socobt 8 + cosecB =

L5 0 3
el T

1. For any angle 0, we have
(1) sin (—0) = —sin 0
(i) cosec (—#) = —cosec 0

(111) cos (—0) = cos 0

Get More Learning Materials Here : & m @) www.studentbro.in



(iv) sec (—#) = sec 6
(v) tan (-6) = —tan 6
(vi) cot (—0) =—cot 0

¢ Domain and Range of trigonometric functions:

Trigonometric function Domain Range

sin x R [-1, 1]

CoS X R [-1, 1]
2n+1l)m

tan x R_{)‘HX:%;”EE} R

cot x R-{x:x=nnn€l} R
2n+1)mm

sec x R_{X:X=%JHEE} R-[-1,1]

COSEC X R-{x:x=nm,n€l} R-[-1,1]

Graphs of Transformed Trigonometric Functions:

e Graphs of functions of the type y = a sinx:

¢ Graphs of functions of the type y = sinbx:
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y=sinx

3
754 y=sin 2x
2

e Graphs of functions of the type y = a sinbx:

It is easy to understand such a function with the help of an example. Consider the function y = 3 sin 2x.

Ay Graph of v = 3sin 2x
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e Graphs of functions of the type y = a cosx:
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X' — t ) - + 1 '
2n -3k = 2|V 2% - 342 2n5
| ¥ = COS
3 ¥ = 2cos
3 v=3cos
‘ v=4cosx
Y
YI

e Graphs of functions of the type y = cosbx:
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e Graph of functions of the type y = a coshx:

It is easy to understand such a function with the help of an example. Consider the function y = 3 cos 2x.
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AY

Graph of v = 3cos 2x
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