TRIGONOMETRIC FUNCTIONS
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TRIGONOMETRIC FUNCTIONS —
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Some Rules of Trig. Fun. :-

sin®@+cos* 6 =1
sec’d=1+tan’0
csc’f=1+cot*d
sin(A £B) =sinA cosB +cosAsinB
cos(A £B)=cosAcosB FsinAsinB




TRIGONOMETRIC FUNCTIONS

tanA =tanB
lrtanAtanB
2tan A
1—tan®A
Sin2A =2sin A cosA
c0s2A =cos’ A —sin® A
c0s2A =1-2sin’ A
c0s2A =2c0s*A -1

tan(A +B) =

tan(2A) =

Sin®A = %(1—c032A)

cos’ A = %(1+ cos2A)

sinA —sinB =ZsinA;B cosA;B

sin(A +B)—sin(A —B)=2cosAsinB

EXAM .

5in(120) = sin(z — 60) = +sin 60 = ?
sin(240) =sin(z +60) = —sin60 = —?
sin(300) = sin(2z —60) = —sin 60 = ‘?

5in(330) = sin(277 — 30) = —sin 30 = —%
sin(z -0)= sinzcose—coszsin 0 =cosd
2 2 2

cos(g —0) = cos%cosHJrsin%sin 6=sind



TRIGONOMETRIC FUNCTIONS

Derivative of Trig. Fun. A J) Al cliidia

d . : d . du
1] —sinx =cosx = in Gen.= —sinu = cosu —
dx dx dx

d ) ) d . du
E —C0SX =—-SinX = in Gen.= —cosuU = -sinu —

dx dx dx
d : d du
3] —tanx =sec’x = in Gen.= — tanu =sec?u —
dx dx dx
— d : d du
4] —cotx =—csc’X = inGen.= —cotu =—sc’u—
dx dx dx
— d : d du
5] —secx =secx tanx = in Gen.= —secu =secu tanu —
dx dx dx
— d : d du
6] —CScx =—C€scx cotx = inGen.= —cscu =—CSscu co tu —
dx dx dx
Proof :
d . . sin(x + Ax) —sinx . SINX COSAX +Sin AX COSX —SinXx
—smx = lim = lim
dx AX —0 AX AX —0 AX
_ lim —sinX [1—cos AX ]+ sin AX cosX
A0 AX
. —sinx[1—cosAx] .  SInNAX COSX
= lim + lim
AX —0 AX AX —0 AX
: . [1-cosAx] . SINAX
=—sinx lim +cosx lim
AX —0 AX Ax—0  AX

=—sinX (0) + cosx (1) = cosx

d . €coS(X + Ax)—cosx . COSX COSAX —sinx sin AX —C0OSX
—cosx = lim = lim

AX —0 AX AXx —0 AX
_ lim —COSX [1—CcosAX ] —sinx sin Ax
T AX—0 AX
. —COSX[L—cosAx] .  sinAxsinx
= lim — lim
AX —0 AX Ax —0 AX
. [1—cosAx] . . SINAX
=—cosXx lim —sinx lim
AX —0 AX Ax—0  AX

=—C0sX (0) + —sinx (1) =—sinx



TRIGONOMETRIC FUNCTIONS

EXAM :

y =cos4x = g—y = —sin4x (4) = —4sin4x
X

y =Lnsinbx :>dy =5(?085X =5cot5x
dx  sin5x

y — (X 2 +l)sinx

Lny =Ln(x*+1)"* =sinx Ln(x?+1)

1Y _inx —~—+Ln(x*+1).cosx
y dx X“+1
d_y:y[sinx zx +Ln(x2+1).cosx}
dx X +1
dy _ 2 sinx H 2
—=(Xx"+1) sinX ———+Ln(x " +1).cosx
dx X +1

_sinx :>dy _ (L+cosx)cosx —sinx (—sinx)

1+cosx  dx (1+cosx)®
dy cosx +cos’x +sin®x  l+cosx 1
dx (1+cosx )® (1+cosx)®> 1+cosx
EXAM :
: ) dy :
if y =sin“3x , prove that d—:35|n6x
X

dy = 2sin3x cos3x (3)
dx

* 25in3x c0s3x =sin6x
.'.d—y:sin6x -(3) = 3sin6x
dx
EXAM : Show that y=cosx & y=sinx are solution oftheeq. y"+y =0
1)y =cosx =y’ '=-sinx = y"=-Ccosx
y"+y =—cosx +cosx =0=L.H.S
2)y =sinx =y '=cosx = y"=-sinx
y"+y =-=sinx +sinx =0=L.H .S



TRIGONOMETRIC FUNCTIONS

EXAM : Show that y =A sinx+ B cosx is solution of theeq. y"+y =0

y =Asinx +B cosx

y'=Acosx —Bsinx

y"=—Asinx —B cosx

y"+y =—Asinx —B cosx +Asinx +Bcosx =0=L.H S

Trig. Fun. Integration A AN J) gall cadlalss
1] [cosu du =sinu +C

2] {sinudu =—cosu +C

3] [sec?u du =tanu +C

4] [esc?u du =—cotu +C

5] [secu tanu du =secu +C

6] [cscucotudu=—cscu+C

EXAM

.'0055x dx =%sin5x +C

[ sec? 3x dx :%tanBX +C

" . COSX

e sinx dx =—e“®* +C

2 2
sec2x . _lp2sect2x . :%Ln\1+tan2x\+C

*1+tan2x 27 1+tan2x

- —sin

tanu du =— | M Gu =—Ln|cosu|=Ln secu|+C
- cosu

[ tan”3x dx =[(sec”3x —1) dx =[sec3xdx — [1dx =%tan3x —x +C

.. 1.
sin*x cosx dx ==sin°x +C

. i 1
cos? x sinx dx =—gcos5x +C

- COSX 1 cosx
—dx =|— dx :jcscx cotxdx =—-cscx +C

-sinzl‘ sinx sinx




TRIGONOMETRIC FUNCTIONS

COS X . (e

j—dx —jcosx sin?x dx =—sinx =—cscx +C
sin“ x

1 1 1-sinx 1-sinx

J. - dX :J- - . - dX :J.—Z

1+sIinXx 1+sinx 1-sInXx 1-sIn“x

1-sinx 1 sin X

_I dx :j .
cos? X COS” X cos X

cos™ x

dx

) dx _j(sec X —sinx cos 2 x )dx

=tanx +

=tanx —secx +C

HOME WOR

@) if y =2cos®x —2cos*x _§ , show that gy =sin4x
X

(2) show that y =x sinx is solution to

y'+y =2cosx & y¥W+y"=-2cosx
(3) Find dy to
dx
_ CSCX 1 _sinx secx cotx

anx 0 cotx ') lextanx | 1+cscx
(4) Find

[secx (secx + tanx )dx

[secx (tanx +cosx )dx

- SECX
—dx
* COSX

- Sin 2X
’ COSX
1

* 1+ cos2x
[ (1+5in?x cscx ) dx

dx

dx




