DERIVATIVES - TRIG FUNCTIONS

1. f(x)=4(cosx) 2. f(x)=3x(sinx)
f'(x)=—4sinx f'(x)=3sinx +(cosx)3x
f'(x)=3(sinx+ xcosx)
3. f(x)=x’(sinx) 4.f(x)=x—x"(cosx)
f'(x) =3x"(sinx) +(cos x) x’ f'(x)=1-[2xcosx+(-sinx)x |
f"(x)=x*(3sinx+ xcosx) f'(x)=1-x[2cosx— xsinx]
5. fn =20 6.f(x)=—
Cos X
N cos x(x)—sinx Vo 2xcosx — (—sinx)x?
)= e J'x)= (cosx)’
f‘(x)zxcosx—sinx f'(x)zx(Zcosx+xsinx)
x* (cosx)’
7.f(x)=2x(cos x)+ x> (sinx) 8.f(x)=sinxcotx
f'(x)=(2cosx+ (—sinx)(2x)) + (2x(sinx) +cos x(xz)) f'(x)=sinx- C?sx
sin x
£'(x)=2cosx — (sinx)(2x) + 2x(sin x) + cos x(x*) f'(x)=cosx
f'(x)=cosx(2+x%) f'(x)=—sinx

9. f(x)=3x*(sinx)— x’(cos x)
£'(x) = 6:x(sinx) + (cos x)(3x”) |~ [ 3x(cos x) + (—sinx)(x") |
£1(x) = 6x(sinx) + (cos x)(3x” ) — 3x*(cosx) + (sinx)(x*)
f'(x)=xsinx(6+x7)
10. f(x) = (sinx — cos x)’
£'(x)=2(sinx — cos x) - (cosx — (—sinx))
f'(x)=2(sinx — cos x) - (cos x + sin x)
£'(x)=2(sin>x - cos” x) or 2(sin® x— (1 - sin’ x) = 2(2sin> x - 1)) or

2((1 —cos” x) — cos’ x) = 2(1 —2cos’ x)



(I—cosx)
ll. =
@) (1+cosx)
Fi(x) = —(=sinx)(1+ cosx)— (—sinx)(1 — cos x)
- (1+ cosx)?
.\ _ SInx+sinxcos.x+sin.x —sinxcos x
f= (1+ cosx)?
v\ 2sinx
AR (1+ cosx)?
_ (x+sinx)
13:f(x)= (1—cosx)
Fi(x) = (14 cosx)(1—cosx)— (—(—sinx))(x + sin x)
- (1-cosx)?
. l—cos®x—xsinx—sin’x
S= (1-cos x)’
o 1=(-sin’x)—xsinx—sin’ x
S)= (1-cosx)?
. 1—1+sin’x—xsinx—sin’x
A (1-cosx)’
L —Xxsinx
J0= (1-cosx)

15.£(x) = sin(5x +2)
£(x) = cos(5x+2)-5=5cos(5x+2)
17.f(x) = cos(2x* = 3x +1)
£(x) = sin(2x? = 3x+1)- (4x - 3)
19.f(x) = cos* (3x)
£(x) = 4cos’(3x)- (—sin(3x)) - 3
£'(x) = —12sin(3x)cos’(3x) =

f'(x) = —65in(6x)cos’(3x)

COS X

12.f(x) =

(1-sinx)
Fix)= —sinx — (—cosx)cos x
(1-sinx)?
—sinx +cos’ x
lx —
S (1-sinx)?
—sinx+1—sin’ x
lx —
S (1-sinx)?
—sin® x —sinx +1
f')=

(1-sinx)?

14.f(x) = (sin” x + cos® x)’
£'(x)=3(sin” x + cos” x)* (2sin xcos x + 2 cos x(—sin x))
£'(x) = 3(sin” x + cos’ x)* (2sin x cos x — 2 cos xsin x)
£'(x) = 3(sin” x + cos’ x)*(0)

f')=0

16.£(x) = cos(4 — 3x)
£(x) = —sin(4 — 3x)- (=3) = 3sin x(4 — 3x)
18.f(x) = sin(2x°)
£(x) = —cos(2x’)- (10x*) = =(10x* ) cos(2x")
20.f(x) =sin’ (x*)
£(x) = 3sin’(x*)- cos(x*) - 4x°
£(x) = 12x sin*(x*) - cos(x*) =

f'(x) = 6x"sin(x*)-sin(2x*)



21.f(x)=sin’x + sinx’ 22.f(x)=(x* +cos* x)*
f'(x)=2sinxcosx +cosx” - 2x f'(x)=4(x* +cos* x)’ - (4x’ + 4 cos’ x(—sin x))
£'(x) = sin(2x) + 2xcos x> f'(x)=4(x* +cos* x)’ - 4(x’ — cos’ xsin x)

f'(x)=16(x* +cos* x)*(x* — cos’ xsin x)

sin 3x
2fx)= sin 3x+cos 3x
cos(3x) - 3(sin(3x) + cos (3x)) — (cos(3x) - 3+ (—sin(3x) - 3)sin(3x)
fi)= ' 2
(sin(3x) + cos(3x))
Fix) = 3cos(3x)sin(3x) + 3cos’(3x) — 3sin(3x)cos(3x) + 3sin’(3x)
(sin(3x) + cos(3x))’
oy 3sin*(3x) + 3cos’(3x)

S0 (sin(3x) + cos(3x))"

Pl = 3(sin”(3x) + cos*(3x)) ~ 3(1) B 3
~ sin®(3x)+ 2sin(3x)cos(3x) + cos’(3x) 1+ 2sin(3x)cos(3x) 1 +sin2(3x)
_sin(3x+4)

2100 = (3x+4)
) cos(3x+4)-3-(3x+4)—3-sin(3x+4)
fi(0)= :
(3x+4)
Fix) = 3[(3x +4)cos(3x + 4)2— sin(3x +4)]
(B3x+4)

25.f(x) = (sin’ x)(cos* x)
f'(x)=3sin’ x-cosx-(cos* x)+ 4 cos’ x - (—sin x) - (sin’ x)
f'(x)=3sin’ x-cos’ x —4cos’ xsin* x

£'(x)=sin’ xcos’ x(3cos” x — 4sin” x)

26. f(x) = sin(cos” x)

fl(x)= cos[(cos5 x)] -5(cos”* x)-4cos’ x - (—sinx)



27.f(x) = (cosx"’ —sinx"?)’
f'(x) =3(cosx'"* —sinx"?)’ (—sinx”3 ‘%x_% —cosx'? -%x_%)
f'(x)=3(cosx'"* —sinx"’)’ -—%x_% ~(sinx”3 + cosx”3)

-2
f'(x)=—x /3(cos X7 —sinx"?)? (sinx”3 + cosx”3)

28.f(x)=In(cosx)

f')= ! -—sinx = —tanx
cos X
29.f(x)=cos(Inx) 30. f(x) = In(x’ sin x)
f'(x)=—sin(lnx)-l=—lsin(lnx) ') =—— -[3xzsinx+cosx-x3]
X X (x7 sinx)
f'(x)=———-x"[3sinx+xcosx]
(x” sinx)
fl)= 1 [3sinx + xcos x|
(xsinx)
31.f(x) = (Insinx)’ 32.f(x)=xsinx
£'(x)=3(Insinx)’ - _1 -COS X f'(x)=sinx+cosx-x
sin x
f'(x) = 3(Insinx)” - cot x
33.f(x) = (sinx)cosx 34.f(x) = tan(8x + 3) = sin@x+3)
cos(8x + 3)
F(x)= cOSX - COS X +—sinx - sin x Py = cos(8x+3)-8-cos(8x+3)— (—sin(28x +3))-8-sin(8x + 3)
(cos(8x +3))
F1(x) = cos® x —sin® x = cos(2x) Fix) = 8cos”(8x+3)+ 8sin2(8x +3)
(cos(8x +3))
P 8(cos(8x+3)+ sin22(8x +3))
(cos(8x+3))
8
f'x)=

(cos(8x +3))*



Butif we were to take the derivative of * tan X we would get

sin x
f(x)=tanx =
cos X
' cosxcosx — (—sinx)sinx cos’ x +sin’ x 1 5
f'ix)= > = > =—5—=sec’ x
(cosx) cos’ x cos” x

34.f(x) = tan(8x + 3)
f'(x)=sec’(8x+3)-8=8sec’(8x+ 3)

1
f(x)=cscx=——=(sinx)”’
sinx

L COS X
'(x) = —1(sinx) > cosx = — — —COt XCSC X
: 2
sin’ x
f(x)=secx= =(cosx)”
Cos X
, sin x

'(x) = —1(cosx)*(—sinx) = = tan xsec x

f ;

COS X

sin® x 1 sin® x

35.f(x)=csc(x’ +4)= =sin'(x* +4) 36.f(x)=tan’ xsec’ x =

sin(x” +4) cos’x cos’x cos’ x
2 . . RIS 5 4 . . ain?
£ = —I8in (2 + 4)c0s(x® +4)-2x £ = sinxcosx-cos’ x czos xsinx-sin® x
(cos5 x)
, 2xcos(x’ +4) , 2sinxcos® x — Scos* xsin’ x
) =———"--—"-—= xX)=
S sin®(x* +4) S cos'’ x
£ = sinxcos” x(2 cc;os2 x —5sin® x)
cos' x
, sinx(2cos” x — 5sin” x)
f')= 5
cos’ x
35.f(x)=csc(x’ +4) 36.f(x)=tan” xsec’ x
£'(x) = —cot(x” +4)csc(x® +4)-2x f'(x)=2tanxsec’ x-sec’ x + 3sec’ x - tan xsec x - tan” x

f'(x)=2tanxsec’ x + 3sec’ xtan’ x

f'(x) = tanxsec’ x(2sec’ x + 3tan’ x)



N € sinx’?
37.f(x)=e€"" tanx = 7
cos x’?
e - (=3)-sin x% + cos x% .%x’% -e‘“)cos x% — (—sin x%) . %xf% -7 -sin x%
fl(x)= 2
(cos xA)
3¢ sinx’? cosx’? + %x_% “cos’ ¥+ / esint
f'(x)= 2. )
cos’ x
3¢ sinx’? cos x”? + yx_%e"” (cos2 X% + sin’ sz)
f'x)= IR
cos” x
3 (—3 sinx’? cos x/2 + %x_%)
f'x)=
cos? x2

37.f(x)=¢e tanx""?

_1
f'(x)=e*--3-tanx""? +sec’ x""? '%x g

f(x)= e‘3-‘(—3-tanx(”2) +%x_% sec? x(l/2))

1
2 2
38.F(x) = (sec” x) ___cos’x _ 2cos('2x +1)
tan 2x+1) sin(2x+1) cos” x(sin(2x +1))
cos(2x+1)
00 —sin(2x +1)-2-cos” x(sin(2x +1)) — [2 cosx - (—sinx)-(sin(2x + 1))+ cos(2x +1)-2 - cos’ x]cos(2x +1)
x =
[ cos® x(sin(2x + 1)):|2

, —2sin*(2x + 1)cos® x + 2sin xcos xsin(2x + 1)cos(2x + 1) — 2 cos® xcos*(2x + 1)

f'x)= T 2
cos x(sm 2x+ l))
—2cos” x[sin2 (2x+1)+cos*(2x + 1)] +2sinxcosxsin(2x + 1)cos(2x + 1)
S'x)= RO
cos x(sm 2x+ 1))

, —2c08” x + 2sinxcos xsin(2x + 1)cos(2x + 1)

S'(x)=

cos* x(sin2(2x + 1))



(sec” x)

38.f(x)=————
@0 tan 2x+1)
£ = 2secx-tanxsecx-tan(2x +1)—sec’(2x+1)-2-sec” x
(tan(2x + 1))
- 2sec’ x(tanxtan(Zx +1)—sec’(2x + 1))
x)=
U (tan(2x +1))*
39.f(x)=tan’ 6x 40.f(x)=InInsec’ x
1 1
f'(x)=3tan’ 6x-sec’6x-6 f'(x)= S—+———-2secx-tanxsecx
Insec” x sec” x
1
f'(x)=18tan’ 6x -sec’ 6x f'lx)= —— .2sec’ x-tanx
Insec” x sec” x
39.1(x) sin® 6x
Jx)=
cos’ 6x
() 3sin” 6x-cos6x-6-cos’ 6x — 3cos’ 6x - (—sin6x)- 6 -sin’ 6x
X)=
(cos3 6x)2
18sin’ 6xcos’ 6x(cos2 6x + sin’ 6x)
f'x)= 6
cos’ 6x
18sin” 6x
! x —
J) cos® 6x

40. f(x)= lnln( 12 )

COS X

1 1

)
In 5 5
cos“x cos“x

1 1 2sinx

o (o) () =
In 5 5
CcOs“x CcOs“x

j -—2cos” x-—sinx




