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Calculus: Trigonometrical Functions

Relation between derived trigonometrical functions

sinx COSX
tan x = cotatn X = —
COSX sin X
1
SEC X = COSEC X = —
CoOSX sn o x

Derivative of the Sine Function

/. function ¥ = sin X

dernivative ¥V = CoS X

d(sinx) _ o

X

e

Example differentiate sin(2x+4)

let yw=sn(2x+4) and f(=Zx+4

¥ =sinif)
d—y =cosl(f) ﬁ =
i dx
24 =d_yﬁ = cos().d
drx df dx
=Z2oos(2x+4)
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Derivative of the Cosine Function

derivative ¥

dicosx) _
efx

—sin X

Example differentiate cos3x

let y=cos®x and f=rcosx

y=r
ey i
—y=3£2 —=-anx
i dx
.:I’_y =d_yﬁ = 352.(—sinx}
dr  df dx

= —3cos® xsin x
3 :
B —Ecos x(2rcosxsin x)

but #sin28=Zcosfand

cdy
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i - cosxsnlx
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Derivative of the Tangent Function

% s x
ditan x) _ COSX

dx dx
using the Product Eule
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— =cosx — =-aunzx
dx dx
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_ (pos x).(cos x) — (sin x).(~sin x)

E'C:'S2 X

2 -2
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—.::t‘(tan %) =sec’ x
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Derivative of the Cosecant Function

of ! 1

dicosec x) _ |sinx =.:1’nsinx|_

e dx dx
let _y=.sinx._1, f=anzx
then y=¢"
ﬂ?}’ -2 lfil
— =1 — =rCosX
et adx
d_y =d—y£ = - cosx=—(sinx)".cosx
dx ot dx
dy  cosx _ cosx  _ cosx 1
dx sin’ x sif Xosin x Sinx sinx
dicosecx) _

= —cotan X cosec X

dx
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Derivative of the Secant Function

o . 1

.::E(sen:xj= Cos X =ci|cosx|_

dx dx dx
let y=|cosx|_1, t=cosx
then y=¢"
dy 2 efi :
— ={-1it — =—snx
= (=0} ot
.:;t’_y = d_yﬁ = —.ﬁ'g.(—sin %) =(cos x)'j.sin x
dx  df dx
dy  sinx sinx_ sinx 1
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dizecx)
dx

=tan xsec X

Derivative of the Cotangent Function

dEH
dicotz) _ |sinzx

% adx
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sin® x
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