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Basics V - Trigonometric Functions

Topic Interpretation
Definitions
In fig. 3.1 :
0
Sine : Sinf = h h (hypotenous)
o a

Cosine: Cosf@ = E (Opposite) fe)

0 sind
Tangent: Tanf = —=—— - 0

a cosd a (adjacent)
Cotangent: _ fig 3.1

a cosé 1 Propert!es
Cotf= —=—= —-1<sinfd<1; —1<cosé <1 so you will
0 sing tand never find an angle € such that
1 =
Secant: sec= —=— cos = 2.
a cosf —oo<tan@ <+o0 ; —oo < Ccotl < +oo
1 It is acceptable to have an angle @ such

Cosecant: cscfl = —=_—9 that tané = 200.

0 SIn

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 7

Ke Z (integer)

cos(a + 2kn) = cosa

sin(a + 2kn) = sina

tan@ and Cotd are periodic

functions of period k7

Ke Z (integer)

tan(a + k) = tana  ;

cot(a + kn) = cota

o .
Examplel:Convert ?rd into degrees

57 . 180 5x180

—rd x =150°
V4
Convert 120° into radians:
T 27
120° x — = —rd
180 3
o 0| 30| 45 | 60 | 90 | 180 270 360
T |\nw | 7| & 3
rd|O| —|— | — | — T — |27
6 | 4|3 |2 2
e.g. cos(t + 6n) = cost ; sin(t + 51) = sin (t
+ 1 + 4n) = sin(t+n) = - sint

e.g. tan(t + 6n) = tant ;
tan(t + 5n) = tant

http://lwww sit.ac.ae/hnd 1




For comments, corrections, etc...Please contact Ahnaf Abbas: ahnaf@mathyards.com

Sharjah Institute of Technology

Laa s pasall a3, Ll
SHARJAH INSTITUTE OF TECHNOLOGY
sin(-x) = -sin(x) sin(m/2-x) = cos(x), |sin(m/2+x) = cos(x),
cos(-x) = cos(x) cos(m/2-x) = sin(x), | cos(m/2+x) = -sin(x),
tan(-x) = -tan(X) tan(n/2-x) = cot(x), | tan(n/2+x) = -cot(x),
cot(-x) = -cot(x) cot(n/2-x) = tan(x), | cot(m/2+x) = -tan(x),
sec(-x) = sec(x) sec(m/2-x) = csc(x), |sec(m/2+x) = -csc(X),
csc(-x) = -csc(X) csc(m/2-x) = sec(X). | csc(m/2+x) = sec(X).-
sin(m-x) = sin(x), sin(m+x) = -sin(x), | You don’t have to
cos(n-Xx) = -cos(x), cos(m+x) = -cos(X), memorize these, Use
tan(m-x) = -tan(x), tan(m+x) = tan(x), your Calculator to check
cot(n-x) = -cot(x), cot(m+x) = cot(x), them.i.e. if you are faced
sec(m-x) = -sec(X), sec(n+x) = -sec(X), ith + h
csc(m-x) = csc(X).- csc(m+x) = —csc(x). | With cos(t + m)choose
t = 30 ;find cos 30=0.86
and cos (30+180)=
€0s210=-0.86;hence
cos(t + 180) = -cost
Basic Relations :
1 1 1 sina
CsCo = —— seCo = — tanag =—=
Sina cosa Cota COsa
sinfa+cos’a=1 l+tan*a=sec’a  sina=1yl-cos’a
cosa = +J1-sin’ a
Double Angle Relations
. . 2tana a—
sin2a = 2sin cosar = ———— tanza:m—nza cot2g = ot a-1
l+tan“ o l-tan‘ o 2cota
2 . 2 2 .2 1-tan’ o
C0S2a =C0S“ a—sSin“a=2c0s“ a—1=1-2sin“ & =——
l1+tan” o
Exponential Relations
=41 - , . e'% —cosa +isina
Where: ; Euler’s Formula :
) eia _ e—ia eia + e—ia
sing =——— cosqg =——
21
Derivatives:
y =sin ax y’ = a cosax y = COS ax y’ = -a sinax
y = tanax y’ = a(1+tan“ax) y =cotax y’ = -a(1+cot’X)
Integrals:

) -1 1 .
ISInaXdX = ——cosax + ¢ ; |cosaxdx = —sinax + ¢
a a

-1 1
jtanaxdx = ?In (cosax) + ¢ ; .[COtaXdX = gln (sinax) + ¢
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