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Basics V - Trigonometric Functions

Topic

Interpretation

Definitions
In fig. 3.1 :

0]
Sine : Sin@d = E

; a
Cosine: Cos@ = E

0 siné
Tangent: Tanf = —=
a cosd

Cotangent:
a cosé 1

Cotf= —=—=

0O Ssingd tanéd

h 1
Secant: secl= —=———
a cosd

1
Cosecant: cscl= —=——

0 siné@

h (hypotenuse)

(opposite) o

0
a (adjacent)
fig 3.1

Properties

—1<sind<1; —-1<co0s# <1 so you will
never find an angle @ such that
cosf = 2.

—oo<tanf@ <+ ; —oo<Ccotd <+
It is acceptable to have an angle € such
that tané@ = 200.

Measurements and Periodicity

Angles are measured either in

degrees (°) or in radians (rd)
o 180 o T

O =0y X— 0y =0 X——

180

Periodicity:

Sin@ and Cos@ are periodic

functions of period 2k

Ke Z (integer)

cos(a + 2kn) = cosa  ;

sin(o + 2kn) = sina

tand and Cotf are periodic

functions of period k7

Ke Z (integer)

tan(a + k) = tana

cot(a + kn) = cota

Examplel:Convert 5?ﬂrd into degrees
57 180 5x180

—rd x =150°
T
Convert 120° into radians:
T 27
120° x— = —rd
180 3
o 0| 30| 45 | 60 | 90 | 180 270 360
T |\n |\ 7| x 3
rd|O| < |~ |5 |%| 7 | = |27
6 4 3 2 2
e.g. cos(t + 6w) = cost ; sin(t + 5m) = sin (t
+ 1 + 4n) = sin(t+n) = - sint

e.g. tan(t + 6n) = tant ;
tan(t + 5n) = tant
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Sign of Trigonometric functions A
0Q°
First Quadrant: 0<a <x/2, ALL positive
) . S A
i.,e.sina >0,cosa >0 ,tana =0, cota =0
180° 0°
Second Quadrant: 7/2<a <7, only sina >0 o° "
T C
i.,e. cosa <O ,tana <0, cota <O
(0]
Third Quadrant: 7<a <37/2,tana >0
Consequently cota =0 , sinad <0 ,cosa <O
Fourth Quadrant : 37/2<a <27, onlycosa >0
i.e. sinad <0 , tana <0, cota <O
Basic Relations:
1 1 1 sina
CSCo = — seCa=— tanag =—=
Sinx cosa cota cosa
sina+cos’a=1 l1+tan’a=sec?a  sina =+y1-cos’a
cosa = +4/1-sin’ «
Double Angle Relations
. ) 2tan o 2o —
sin2a = 2sina cosa = ———— tan2a=2ta—n:x cot2g = ot a1
l+tan® o l-tan“ «a 2cota
2 . 2 2 .2 1-tan’ a
CoS2a =C0S“ a—Sin“a=2c0s“ a—1=1-2sin a=——7>—
l1+tan“ o

Trigonometric Equations
1. sinx=sina ©x=a+2kr orx=rn—-a+2kr ,keZ
2. cosx =cosa <ox=ta+2kr,keZ
3. tanx=tana <x=a+kr, keZ
4, cotx =cota <ox=a+kr, keZ

Example
_ ) ) o s T
1.sinx=% < sin x = sin 30° = sin E<:>x= E+2k7z

or x= 7[—%+2k7z:5§+2k7r . kez
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