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5.16 - EXERCICIO - pg. 239

1.  Determinar o polindmio de Taylor de ordem n, no ponto ¢ dado, das seguintes fungdes:

a) f(x)=e"*c=0el;n=5

F=S
0= 262 =§
) =%
U=t
£ =%

No ponto ¢=0:

Ps(x)=1+lx+ ! x* + ! X+ ! xt+ ! x’
2 42 8.3! 16.4! 32.5!

1 1, 1 5 1 4, 1 .
=l+—x+—x"+—x — X +—X
27787 48 3847 3840

No pontoc =1:

1

164'6 e%(x—l)5

Yx=Dt

1 1 1 1 1 2 1 1 3 1
P(x)=e*+—e*(x-D+—e*(x-1)" " +—e*(x-1)"+
5(%) 2 (=1) 4.2 (=1 8.3! (=1 32.5!

1 1 1 2 1 3 1 4 1 5
=" | l+—(x—D+=(x=D>+—(x =1’ +— (x—1D* + x—1
( 2( ) 8( ) 48( ) 384( ) 3840( )

b) f(x)=e " ;c=-1le2;n=4

fx)=-e"
=€
[ ==
[r=e
frx)=—e"



Para ¢ =-1:
1 e' , e ;. € 4
P4(x)=e+(—e)(x+1)+5(x+l) —;(x+1) +z(x+1)

e e e
=e—e(x+D+—(x+D ==+ +—x+D?
( )2( ) 6( ) 24( )

=e(1—(x+l)+(x+l)2 (a1’ +(x+1)4J
2 6 24

Para ¢c=2:

-2 2 2

P4(x):e-2—e—z(x—2)+ez—!(x—2)2—%(x—zf +%(x—2)4

=e”’ (1—(x—2)+ (x=2)° - (r—2)° + (x—2)4J
2! 3! 4!

o) f(x)=In(l-x);c=0el/2;n=4

o= L
f(x)—l_
oo _(1=00+(CD) _ —1
S Ty T ay
pe_20=0).(D) =2
POy Tae
N _2.3(1—x)2.(—1): -6
PO =
, _6.4(1—x)3.(—1): —24
=g T a—ey
Para ¢=0:
P4(x):0+—x—l ? 2x3—6 !
2! 3! 41
Para ¢c=1/2:

2 3
P,(x) :—ln2—2(x—lj—i(x—lj —E(x—lj —%(x——
2) 2! 2 3! 2 41 2

d) f(x)=senx;c=n/2;n=38

1

T
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f'(x)=cosx=f"
f(x)=—senx=f"
f7(x)=—cosx=f"
fr(x)=senx=f"

Ps(x):1+(_—1)(x—zj +l(x—£j —l(x—ZJ +l(x—zJ
2! 2 4! 2 6! 2 8! 2

e) f(x)=cos2x;c=0ex/2;n=6

f'(x)=-2sen2x
f"(x)=—4cos2x
f"(x)=8sen2x
f"(x)=16cos2x
[ (x)=-32sen2x
f"(x)=—-64cos2x

Para ¢=0:
P, (x) zl—ix2 +Ex4 —ﬁx6
2! 4! 6!
=1-2x" +g)c4 —ix6
45

Para czzz
2

X
2! !
T : 2 T ! 4 T o
==1+2lx——| ——|x——| +—|x——
2 3 2 45 2

! ;c=0el;n=4

1+x

f) f(x)=



2%
+x
41

, -1
f()_(1+x)2
1 2
xX) =
S (1+x)’
1 _6
X) =
NS (1+x)*
w 24
;@ (1+x)°
Para ¢=0:
s 22 6.5
P, (x)=1 x+2!x 3!x
=l-x+x"—x +x*
Para c=1:
P =) et -
! 4.2
1 1 1 3
= ——(x=1D)+=-(x=-D*=——(x-1
L | O TSGR ()
2.
a) y=coshx,n=4,c=0

0 -0
+
y=coshx:e ¢ -
2
0 -0
y =senhx=5"C%_=0
0 -0
y”=coshx=e+e =1
2
0 -0
e —e
" = senhx = =0
Y 2
0 -0
+
y’V:coshx:e 2e =1
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Encontrar o polindmio de Taylor de grau n no ponto c e escrever a funcao que define o
resto na forma de Lagrange, das seguintes fungdes:



b)

_ 1 , 1,
P4(x)—1+5x +ZX

x* xt

P(x)=1+—+—
2 () 2 24

R4(x)= fv(Z) (x—O)S

5!

senhz s
X
5!

R,(x)= onde zéumnentreOe x.

y=tgx,n=3,c=7%

y=1gx= y(7)=0

y' =sec’x= y'(r)=1

y" =2sec’ xtgx = y" () =0

y" =2sec’ x.sec’ x +tgx.4sec’ xtgx = y'"(r) =2

y" =8sec’ x.sec x.tgx +4sec’ x.sec’ x.(—2tgx) +1g°x.8sec’ x.tgx

_ 3
P3(x):l(x—7[)+—2(x3'7[)
3
S C il )
3
16sec” z.tgz +8sec” z.1g°2
Ry(x) = = £ (e-m)
y:\/;;n=3;c=l

y=x"=y=1

1

1 -1/2 1 1
=—Xx = HD=—
Y =7 y (D 5

1

1 -3/2 /] 1
=——x "=y 1=
y 2 y (D 1

m

3 =5/2 )i/ 3
=—X - 1 = —
2 y (D 2

IS 7
v X

T 16
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1

P(x)—l+2(x 1)—— —( -1+ (x 1)’

4 2!
—1+;(x 1)——( —1)? +o (x )

-15

R = 24< =1’

y

y' = —e ™ 2x
Y =—e 24 2x.—e™ (-2x)

=2¢™ +d4x* e

y" = e (—2x)+ 4x2e™ (—2x)+ e 8x
y' = —48x%e ™ +16x*e™ +12¢7F

Y =160x%¢ ™" —120xe™" —32x°e ™"

y(0)=1
y(0)=0
y'(0)=-2
y”[(O):O
y"(0)=12
2 12 o

P,(x)= l—ax +4'

4

=1-x+
2

_,2

65' (1602° =120z —322° x°

R4 (x) =

Usando o resultado encontrado no exercicio 1, item (c), com ¢ =0, determinar um
valor aproximado para In 0,5. Fazer uma estimativa para o erro.
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4.

In0,5=P,(0,5)+ R,(0,5)

I, 15 1,
P(x)=—x——x"—=x" ——x
2 (x) 3% 1
Rél()c)ziéls.lx5

(I-z2)" 5!

5

=X
51-2)

1 1 1
= 1n0,5=-0,5——(0,5)> —==(0,5)° = =(0,5"
2( ) 3( ) 4( )

In0,5=-0,5-0,125-0,041666 — 0,015625
=-0,682292

0<z<0)5
-05<-z<0
05<1-z<1
L>L>1
05 1-z

1 1

>——>1
0,5 (1-2)

[-0.00625| _ 0,00625 _

|R4<o,5>|=‘ o |< 05 =0,2

=05
51-2)°
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onde z € um namero entre 0 € 0,5.

Determinar o polindmio de Taylor de grau 6 da fungdo f(x) = 1 + cos x no ponto

¢ =7 . Usar este polindmio para determinar um valor aproximado para cos57z /6.

Fazer uma estimativa para o erro.
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fx)=1+cosx= f(7)=0
f'(x)=0-senx= f'(r)=0
f'(x)=-cosx= f'(m)=1
" (x)=senx= f"(x)=0

fr(x)=cosx= f"(r)=-1
f'(x)=—senx = f"(r)=0

f"(x)=—cosx= f"(mr)=1

vl

7 (x)= senx
P.(x) =%<x—rz)2 —i<x—rz>“ +L(x_,,)6

1
——(X 7Z') —a(x 7Z') +%(X 7Z')

cosx = f(x)—1

1 1 1
cosx=—-1+—(x—-7) ——(x— +—x—-7x
( )? 24( 7)* — ( )°

5z 1(sz. ' 1(52z ' 1 (s Y\
cos| — |=z-1+~-|——7| —|——T7| +—|——T7T
6 20 6 24\ 6 720\ 6
= —140,13707 —0,0031317 + 0,000028619

= _0.8660331

Ry () === (x= )’

57 senz S7
i) -sm ey

|senz| <1

S
R, —
6
Demonstrar que a diferencga entre sen(a+h) e sen a+ hcos a € menor ou igual a
1

_h2.
2

%)
?—ﬂ'
< TR =0,0000213

y = senx
y =cosx

”
y’ =—senx
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senx = sena +cosa(x—a)+ R, (x)
sen(a+h) = sena+cosa(a+h—a)+R,(a+h)
sen(a+h) = sena+hcosa+ R, (a+h)

—Ssenzg

R (a+h)= h’
IR (a+h) = ——= 2
2
= 7|— senz|
h2
= ?|S€HZ|
I
2

6.  Um fio delgado, pela acdo da gravidade, assume a forma da catendria

X .
y =acosh —.Demonstrar que, para valores pequenos del x |, a forma que o fio toma
a

2

. , X
pode ser representada, aproximadamente, pela pardbola y =a + b
a

y =acosh™ = y0)=a
a

y = 9 senh = senh ™ = y'(0)=0
a a a

”

y =lcosh£:> y"'(0) _1L
a a a

B 11,
P, (x) —a+g.5x

2

—a+—
2a

7.  Pesquisar maximos e minimos das seguintes fungdes:
a)  f(x)=2x-4

f'(x)=2  Apontos criticos

A maximos nem minimos.

b) f(x)=4-5x+6x
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f(x)=-5+12x
-5+12x=0
12x=5

X=—

12
fr(x) =12
f//

5 . ..
., >0 = x=— éponto de minimo
7 12

0 f=(x-4H"

f(x)=10(x—4)’
10x-4)Y° =0 = x=4

£7(x)=90(x—4)°

" (x)=720(x—4)’

£ (x)=5040(x—4)°

frefT === =0

f*=K>0 = x=4¢épontode minimo.
d  fx)=4x+2)

f(x)=28(x+2)°
fr (x)=k(x+2)°

[ =k (x+2)°*
Fr () =ky(x+2)°
S () = ky(x+2)°
[0 =k, (x+2)

fH(x) = ks

= x =—2 éponto de inflexdo.

e) fix) = x°-2x*



f(x)=x"-2x*
f(x)=6x" —8x’
6x> —8x> =0
x*(6x>=8)=0

x, =0 xzzﬁ XBZ_ﬁ

£ (x) =30x" —24x7
£ (x)=120x" —48x
£ (x)=360x>—48

" , <0 = x, =0¢ pontode miximo
f"|, >0 = x=-%¢ponto de minimo.
Vel
f'.,>0 = x:—%éponto de minimo.
i
fay=x 120
3
f(x)=5x" —%SXZ
5x*—125x =0
x*(5x*=125)=0
5x—125=0
5x* =125
o125
5
x*=25

x,=0 x,=5 X, =-5

f7=20x" —250x

f’],>0 = x=5¢ponto de minimo.
.
f7=60x>-250
”

, #0 = x=0¢ ponto de inflexdo.

=-2500+1250 <0 = x=-5¢épontode miximo.
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