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Trigonometric Functions

In elementary trigonometry, the 3 basic trigonometric functions (sinf,cos@,tan@) are

defined as the ratios of sides of a right-angled triangle, and the angles 6 are restricted to

acute angles,i.e. 0° <6 <90°

y = Opposite side
L y x = Adjacent side
o [ r = Hypotenuse
X
- . : dj. :
By definition, sin 6 = 2PP. _ Y , cosf@ =22 —2 5nd tang=22-2%
[0 S Byps e adijs s ox

The special angles of sine, cosine and tangent are summarized below.

30° 45° 60°
. 1 L _ ¥7 V3
sSin > B 5 = i ”
cos y3 iz = i ﬁr 3
2 2 2 o L €
1._¥3 [ I
tan B 5 1 V3
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The six trigonometric functions are sine, cosine, tangent, cosecant, secant and cotangent,

which are written as sin, cos, tan, csc (or cosec), sec and cot, respectively.

y
They are defined as follows: =90
_ y Quadrant Il Quadrant |
SinfP = -
cosf == P(x,y)
F
. in 6 o S
tand =2 , ie. tanf = = r 0 <6<
s cos @ y
. 1 N
csc9=£, i.e. csclO = — . 0 [] =
y Sin O x
i 1
sec =L . i.e. secl =
¥ cos @
. 1 9
cotd == , i.e. cotf = = C?S
y tan @ sin @
Quadrant Il Quadrant IV
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The above results are also true when the point P lies in other quadrants.

Y y

| [l | 1 |
. (2 6 .
i X T\ =0Q° 71N x |6=C. 3

(&=-189) \ﬁ Je X b\ 29
r r
P(x,y) N | - P(x,y)

[ 1V [l 8=23c IV 1 [V
18P< O < 2% (©=-907) o3¢ 210" <O < 3y
Here, 1304 © < ~90") (e=-a8) (-5 <® <)

» P isapointinthe xy-plane with Cartesian coordinates (x,y).
» 6 isthe angle measured from the positive x-axis to the line OP in anticlockwise direction.

(0 is_positive if the angle is measured in anticlockwise direction; and it is negative if the

angle is measured in clockwise direction.)

» r=,/x?4+y% (> 0) isthe distance from the origin 0 to the point P.
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The signs of x and y depend on the quadrant in which the point P lies.

[ + |
x<0, y>0 x>0, y>0
X
x<0, y<O0 x>0, y<0
1] Y

By using the definitions of the six trigonometric functions and also the fact that r is always positive, the
signs of the trigonometric functions can be deduced and the results are summarized by the CAST rule:
[ Y |
Sine & its reciprocal (cosecant) are

All are positive
positive. All others are negative.

Tangent & its reciprocal (cotangent) Cosine & its reciprocal (secant) are

are positive. All others are negative. positive. All others are negative.

1l 1V
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Example 1

Z/Gd‘i'
If cos@ == and @ isin Quadrant IV, find tané.
Solution hyp.

Since O isin Quadrant IV, x must be positive and y must be negative.

cos @ =§- is the ratioof x to r.

Take x =2 and 7 = 3.Then y =(Vr2 —x2 = —/32 — 22 = —/5,

y _ V5

Thus, tanf =

x 2
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Method 2:

Dran @ T'\Sh’(."aﬁﬁ\Ed ‘trndrg_c]\e fest .

¥ =F =5 by Pgﬁ\asoms’ Theorem
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Example 2 o _Guod. IC

If sinf = —(%and 180" < 8 < 270°, find secf and cot®.
&~

Solution hp-

Consider positive lehakhs fest -

© i i Quod IT

L eeo <o & ot >0
5 \
Aa’ secO = X 5 g—-l\Up.
4 -

J5-3*
= Jie & cote = 4 <o
= 4 S '(\OPP.

Chapter 4

Re k: : = -
—=ark: It we find © = sin( 2) x -36%7° ly using caleulator,

thea sco = | -‘—:_5__

Which {3 rong 3 \\\\\\a?
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