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Trigonometric functions are also known as Circular Functions( 42l J) sall)
can be simply defined as the functions of an angle of a triangle. It means that the
relationship between the angles and sides of a triangle are given by these trig
functions. The basic trigonometric functions are sine, cosine, tangent, cotangent,
secant and cosecant. Also, read trigonometric identities here.
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0 | 45| 30 60| 9% |z | Z | 2
Sin | 0 %/5 A \f% 1 0 1 0
Cos 1 / NG \/_% % 0 -1 0 1
Tan | 0 1 / B 3 o 0 o 0

Some Rules of Trig. Fun.

sin® @ +cos” @ =1

sec’@ =1+ tan” 6

csc’@=1+cot’ 0

sin(A = B)=sinA4 cosB tcosAsinB
cos(A £ B)=cosAcosB FsinAd sinB
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tanA4 *tan B

tan(4 =+ B) =
lF¥tanA tan B
2tan 4
tan(24) =
(24) 1 —tan” 4

sin24 =2sinA4 cos A
cos2A4 =cos* A —sin” 4
cos24 =1-2sin” 4
cos24 =2cos’ 4 -1

sin” A :;(10052/1)

cos” 4 _%(14-0082/4)

A-B A+B
cos 5

sin(4 +B)—sin(A —B)=2cosAsinB

sind —sinB =2sin
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EXAM :

sin(120) = sin(zr — 60) = +sin 60 = f

V3

sin(240) = sin(7 + 60) = —sin 60 = ——

sin(300) =sin(27 — 60) = —sin 60 = —

St

sin(330) =sin(27 —30) =—sin30 =—
Sil'l(E -0)= sinfcosé? — cosgsiné? =cosf
2 2 2

c(:'s(E -0)= cos - cos @ +sin - sin @ = sin
2 2 2
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Derivative of Trig. Fun. Al J)gal) cildicia
: : d . du
I| —sinx =cosx = in Gen.= —sInu = cosu —
dx dx
— d : , d . du
2| —cosx =-sinx = in Gen.= —cosu = —sinu —
dx dx

[« ]

2 . d 2 du
d—xtanx =sec'x = in Gen.=> —tanu =sec’u —

: d du
4| “—cotx =—csc’x = inGen.= ——cotu =—csc’u—
dx dx

]

. d du
d—xsecx =secx tanx = in Gen.=> —secu =secu tany —

] . d du
6] d—xcscx =-—cscx cotx = in Gen.= —cscu =—cscu co tu —

Proof :
d . . sin(x +Ax)—sinx
—smx = lim
dx Ax >0 Ax
I sinx cosAx +sinAx cosx —sinx
= lim
Ax =0 Ax

. —sinx [l —cosAx |+ sin Ax cosx
= lim

Ax —0 Ax
—sinx [1 —cos Ax ]

= Iim
Ax —0

. sinAx cosx
+ lim

Ax —0 Ax

: . [1—cosAx ] . sinAx
=—sinx lim +cosx lim

Ax =0 Ax Ax -0 Ax
=—sinx (0)+cosx (1) =cosx

13



cos(x +Ax )—cosx
.—cosx = lim
Ax =0 Ax
. COSX COSAX —sinx sinAx —cosXx
= lim
Ax —0 Ax
. —cosx[l—cosAx |—sinx sin Ax
= lim
Ax —0 Ax
. —cosx[l—cosAx] .. sinAxsinx
= Iim — lim
Ax =0 Ax Ax —0 Ax
. [l—cosAx] . . sinAx
=—cosx lim —sinx lim
Ax =0 Ax Ax =0 Ax
=—cosx (0)+—sinx (1) =—sinx
EXAM :
dy : :
y =cosdx :>d =—sin4x (4) = —4sin4x
X
dy _
tanx tanr
=e = D= sec” X
y T ( )
dy  ScosSx

y =Lnsin5x = =Scotdx

dx sin Sx
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y = (x 2 + l)sinx
Lny =Ln(x*+1)"" =sinx Ln(x*+1)
1 dy 2x

— ——=sInx 5
y dx x +1

+Ln(x” +1).cosx

dl:y |:sinx 2x 1+Ln(x : +1).cosx}
_|_

2
dx X

dl:(x e ) [sinx f‘x +Ln(x’ +1).cosx}

dx x°+1
_ sinx dy (I+cosx)cosx —sinx (—sinx )
~l+4cosx dx (1+cosx )’

dy  cosx +cos”x +sin’x 1+ cosx 1

dx (1+cosx )’ - (1+cosx )’ T+ COSX
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EXAM :
if y =sin”3x , prove that e =3sin b6x

dl = 2sin3x cos3x (3)
dx

* 2sin3x cos3x =sinbx

by =sm6x -(3) =3sinbx
dx

EXAM : Show that y=cosx & y=sinx are solution of theeq. y"+y =0
1)y =cosx =y ' =—sinx = y"=—cosx

y"+y =—cosx +cosx =0=L.H.S
2)y =sinx =y '=cosx = y" =—sinx

y"+y =—sinx +sinx =0=L.H.S

Homework
. 2 4 | dy .
(1)if y =2cos"x —2cos” x 3 , Show that d—:sm4x
X
(2) show that y =x sinx is solution to
y"+y =2cosx & yW+y”"=-2cosx
d
3) Find - 1o
dx
cscx 1 sinx secx cotx
= R = R y = . y =
tan x cotx 1+ x tanx 1+cscx
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