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f(x) = (x-1)"-q(x) = f'(x) =m-(x -1)™" - q(x) + (x-1)" (%)
=f'(x)=m-(x-1)"" -q(x) +(x-1)"q(x)
Portanto, temos: f'(x)=(x-r)™" - [m~ q(x) +(x-n)" ~q‘(x)] e, como
m-q(r) +(x-1)" -q'(r) =m-q(r) = 0, temos que r € raiz de multiplicidade m-1 de f'(x) =0.
Corolario 1:

Se r ¢ raiz de multiplicidade m da equacdo f(x) =0, entdo r é raiz de:

fPx)=0, fPx)=0, f?x)=0,K ,f""(x)=0
com multiplicidade m-1, m—2, m-3, n ,1, respectivamente, e r ndo é raiz de ™ (x) = 0.

Corolario 2:

Se r é raiz das equagdes f(x)=0,f"(x)=0, f?(x)=0, f*(x)=0,K ,f™ (x)=0
e r ndo € raiz da equagdo f™ (x) = 0, entdo a multiplicidade de r em f(x) =0 é m.

Resumindo:

“A condi¢do necessaria e suficiente para que um nimero r seja raiz com multiplicidade m de
uma polinomial f(x)=0 ¢é que r seja raiz das fungdes f(x),f™" (x), £ (x),K ,f™"(x) e ndo seja
raiz £™ (x)”.

Questoes Resolvidas

01) Determinar a derivada das seguintes fungoes:

D) f(x)=x"\1+x v(x)=Vl+x =(1+x°)2 = v'(x) = %-(1 + )c3)5_l.3x2 =
(%) =u'(x)v(x)+u(x).v'(x)

2
F(x)=2xV1+x" +x* 3x

1

2
3xt =

1
v'(x)=%'(l+x3) 2.(O+3x2)<=l-
e 1+

3x2
N e, 3 3x* Vi(x)=—F—=
f'(x)=2x-v1+x +—2. Trx} 5 /—1+x3

1

2) f(x) = 1 +senx u(x)=1+senx =u'(x)=cosx
1-senx v(x) =1-senx =>v'(x) = —cosx
u'(x)v(x)—u(x).v'(x) = ()= cosx.(1-senx) - [(1 +sen x)].(— COS X)
[v(x)]2 ' [(1 —sen x)]2
() cost+cost 2.cos X
. x = r. 7

[(1 - sen x)]2 DR [(1 - sen x)]2

)=

3) f(x) _ S€n X + COS X

S€n X —COS X
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(cosx —senx)-(senx—cosx)— [(Sen X +cosx)-(cosx+sen x)]

I =

2
[senx - COSX]

COS X.Sen X — COS” X — Sen’x + sen x.cos x — [sen X.COS X + sen’x +cos x* + cos x.sen x]

S'(x) =

2
[Sel/l X —COS X]

s COSX-SCT X — COS” X — SeN’X +SenX¥-COS X —SEnX¥-TOS X — Sen"X — COS X* — COSXSen X
x —_

2
[Sel’l X —COS X]

2 2 2 2 2 2 2 2
—COS” X —sen"x —sen"x —CoOS X —2.cos” x—2.sen"x —2.(cos” x +sen"x)

S'(x) =

2 2 2
[senx—cosx] [Senx—cosx] [Sel’lX—COS)C]

~2.1 L F) -2

/') =

2 2
[Sel’lX—COS)C] [Senx—cosx]

to X — ! — 2
4) f(x)= g u(x)=tgx=>u'(x)=sec’ x
Sen X +CoS X v(x) = senx +cosx = v'(x) = cos x — sen x
u'(x)v(x) —u(x).v'(x) L sen’x.(cos x + sen x) —tg x.(cos x — sen x)
. 2 = f (x) =
[vi)]

5) f(x)=secx-Inx
(%) =u'(x)v(x)+u(x).v'(x) u(x)=secx=u'(x) =tgx.secx

)=

2
[senx - COSX]

. 1
f'(x)=tgx-secx-Inx+secx-— v(x)=lnx=>v'(x)=l
X X

S'(x) =S€CX'(ng'lnx+l)
X

6) f(x)=4"secx+3-cossec X u(x)=secx=u'(x)=tgx-secx

J'(x) =u'(x) v(x) +u(x) v(x) v(x) = cossecx = v'(x) = —cotg x - cossec x
f'(x)=4-tgx-secx+3-(—cotg x-cossecx)

f'(x) =4-1g x-secx -3 cotg x-cossec x|

7) f(x) = e—COSSeC3X
3
f'(x) =e™* _(—cossec X’ -cotgx’ -3x°)

f'(x) =3x".e7 3 .(cossec x’ - cotg x3)|

8) f(x)=cos x-cotg x
F'(x)=u'(x) v(x)+u(x) v'(x)

. ) Cos x 1 1
f'(x) =-senx-cotg x +cos x-(—cossec x):>—/enf +COoS X" — |=>—cosx+cosx- -
sefix sen"x sen"x

cosx 1

f'(x)=-cosx— :>f'(x)=—cosx—cotgx.cossecx\

senx senx

9) f(x)=(x+cossecx)-Inx u(x)=x=u'(x)= [1 +(—cotg x.cossec x)]

v()c)=1nx=v'(x)=l
X
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(%) =u'(x)v(x) +u(x).v'(x)

: 1
f'(x) =(-cotg x.cossec x)-1nx+(x+cossec x) —
X

. 1 . 1
f'(x)=(-cotg x.cossec x)-1nx+ (x +cossec x - ) = f'(x) =(1-cotg x.cossec x)-lnx+1+—-cossec x
X X X

%2 -sen x u(x) =x".senx = u'(x) = 2x.senx + x*.cos x
10) f(x)= I v(x)=e" =v'(x)=¢"
u'(x)-v(x)—u(x).v'(x)

v

2 b 2 X
1) (Z)C'senx+x -cosx)-e‘—x senx-e’ /-x-[z-senx+x-cosx—x-senx]
x = =

€] €]

2~senx+x~cosx—x-senx]

J'(x) =

fi=*1 Y

e

2

x2+1 _ X+ ' _ x2+1
e ux)y=e' " =u'(x)=e"".2x
1) f(x)=
+1

Cos X v(x) = cosx = v'(x) = —senx
N e+ . (2x-e"~2+1 )-cosx+e"Z ' senx (2x.e"z+I ).cosx+e"2 - sen x
u'(x) - v(x)—u(x)-v'(x) _ _

[v(x)]2 [cos x]2 cos’ x

+

AR

2
X+l

e (2x-cosx+senx)

J ') =

cos’ x

. n L
12) f/‘(()&));l%éseﬁ j (x) - ll’l(a)
i COS X * A derivada desen x é COSX.
SO = i3 |
senx-in * f(x)=lnx= f'(x)=
cotg x x-1na

In3 * f(x)=log," = f'(x)= !
x-lna

S =

sen(x2 +5x+l)

13) S(x)= 67 _ Derivada da parte interna
£(x) = e""'”(x +5x+l).cos (x2 +5x+ 1)(2x + 5) =x"+5x+1

R — >
sen(,\ +5.\+l).cos(x2 +5x+1) = 2x+ 51 + 0
=2x+5

14) £(x) = 10g2[“°("2‘1)] =8 (" - 1).se06=1) 2x L 2xig(x =)

y
M-liﬂ 1n2

f'(x)=2x+5).e

15) f(x) = sec(¥x)
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f'(x)=3. sec/x |
f'(x)=3.(sec\/;)2.se<:x/;. ng\/; !

"""""""""""" | 24

£(x) =3.sec¥x.sec/x. tgx/x-

2
P Deriva a parte interna e multiplica por 3.(S€C\/;)

X —p Deriva a parte interna® A derivada de (sec \/;) = SGC\/;C : tg\/;

1
L » . 1
o) /x Deriva do arco = A derivada de Vx = 5 \/;

f%x)=21<&woiigyJ}
X

=
) = —— secdx -
f(x)= NP secx tgx\/;

16) f(x)=+/cossec 20

7'(x) = (cossec 20)2

1

1
f(x)= ;(cossec 20)2 . ;(cossec 20) 2 -—cotg 20 -cossec 20

L

Z

1 L L
f(x)= 5-(cossec 20) 2 -—cotg 20-cossec 20-2.(1) = — - (cossec 20) 2 - —cotg 20 - cossec 20 Z

1
£'(x) = (cossec 20) 2 -—cotg 20 (cossec 20)'

1

1
f'(x) =(cossec 20) 2 ] -—cotg 20 = (cossec 20)? - —cotg 20 = f'(x) =+/cossec 20 - —cotg 20

f'(x) = —cotg ZG'M|

COs X

1) f()=[2']

Cosx

f(x)= [u(x)]v(x) : [v'(x)-ln[u(x)]+ v(x)-u'(x)} = [2“] ‘| —senx-ln [2“]

u(x)

o COSX

£ =[2]

-[—x-senx-ln2+c0sx-ln(2)]‘

) 5

18) f(x) = cotg’ (e" H ) = [colg(e"z+l )]

f'(x)=5- [cotg(e" “ )] -—cossec’ (e"'z+l)~(e'“2” )-2x +0

4

f'(x)=5" [COfg(e'“z” )]4 - —cossec” (e"'z” )'(e“z” ) 2x=75- 2x-(e""z*l ) [cotg (e“"z” )]

T e e )

-—cossec’ (e“'_“ )

x+1
19) f(x)= Sen( 1) = 1°deriva a funcéo [sen(x-l-l)l.

X - x-1

f'(x):cos,(x+l)-— - 2 = 2°deriva o arco el :Lt'(x)-v(x)—u(x)-v'(x)
| e - Pl
2 L =-D-(x+1).1 =x—1—x—l =2

(x-1)" (x-1)° (x-1?%  (x-1)
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4,.7\1°
20) f(x)= [x-sen2x+tg (x )]
f(x) = 5-[x-sen 2x+1g* (x7) ] [9@}12x+x-c052x-2+4tg3x7 -secx’ -7x(’]

f'(x)=5- [Y sen2x +tg*(x’ )] [sean+2x~cost+28x(’-Zg3x7'Secx7]

02) Seja y = e, Verifique que % -4y =0
X

D _ ot P 272 =46 =4 —dy=0= 4 — 4F =0

dx dx
2

03) Seja y = cos(w - t), w constante. Verifique que % +w -y =0.
t

Solucio:
z=wW. 1

d d’y ,
Z=wl=mw= —sen(w. t).w = —= = —cos(w. t).w.w+ MO
dx dx”
d’y d’y ) > >
% =—w’. —+w'y=0=-w'.cos(w. t)+w'.y=0= W + M =0
dx” dx”

0=0
04) Encontre as fungdes custo médio e custo marginal. Para as fung¢des abaixo:
Solucio:
a) C(x) = 3700 + 5x — 0,04x” +0,0003x".
2
Cvy = S0, 3700 5x_ 0047 0.0003%" _ ¢y L3700 5 04 40,0003
X X X X X X

C(x) = 3700 + 5x — 0,04x° +0,0003x° = C'(x) = 5 — 0,08 + 0,0009x

b) C(x) =339 +25x —0,09x” +0,0004x".
2 3
CM) = c(x) _ 339 25x 0,09x"  0,0004x
X X X X X

CM) = 232 +25-0,09 +0,0004x
X

C(x) =339 +25x - 0,09x” + 0,0004x’
C'(x) =25-0,18x +0,0012x>

05) Um fabricante de pequenos motores estima que o custo da producao de x motores por dia ¢

dado por C(x)=100 + 50x +@, compare o custo marginal da producdo de 5 motores. Com o
X

custo para producao do sexto motor.

Solucio: 100 100
C(x)—100+50x+—=C( )=50-—
X

a) C'(5) = 50-15ﬂ 50-% 504,00 = C'(5) = R$ 46,00

b) C'(6) = 50 — 1% =50 % = 50-2,77 = C'(6) = R$ 47,23
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