FORMULAS DE DERIVADAS
1D ,¢c=0
2D (u+v)=D,u+D_ v

3D (w)=uD,v+vD, u

S D, f(g(x))= f'(g(x))g (x)
6D u'=nu""'D u
7D, e¢*=¢"D, u

SDxa“za"!nanu

9D, In[u|=liu

10 D, loga]u]:u—ﬁiabxu
11 D_senu=cosu D, u

12 D_ cos u=-sen uD u
B D tgu=sec?uD_ u

14 D, cotu=-csc?uD_ u
15 D, secu=secutguD_ u

16 D, csc u=—cscu cot u D_ u
17 D_sen!' i =—I-—D u

=
oyl o S
18 D, cos ) D u

19 D, tg! H:I:—HZDXH

1
e e S
20 D seclu= Bii=T D u

FORMULAS DE INTEGRAIS
1 Ju dv-—uv~jvdu

2Ju"du=- : WHEC, ne
n+1

3j—ldu=1n|u[+c
u
4Jf’”du=€“+C

1
5 Ja“du:-—a”+c

Ina
6 _[senudu=—cosu+€
?JcnsuduzsemHC
8 jseczzfduztgquC
9 Jcsc3udu=—c0tu+C
lﬁjsecutgudu:secu+c
11 jcscucotudu=—cscu+c
12 Ilgudu=—ln|cosu’+C
13 Icotuduzln]senu|+€
14 jsecudu:ln|secu+[gu|+€

15 Icscudu:ln|cscu—cotu]+c

1 i
J e, u=sen 7 +C

1 j; u
1 e e
?Iazﬂﬂd” atg a+C

i ok 8o i
18 jumdu—asec a+C

uta

H—a

RE

1 1
19 JIHE dl{—_-i ]!1

20 | ——h-—uzl_az du=1n|u+\id =& |+C



10

J-udv=uv —fvdu

ja"duz La”+C'
Ina
jscnudu=—cosu+(“
_[cosudu=senu+C
Iseczudu=tgu+C

2 +
Jcsc‘uduz—cotu+c

‘[secatguduzsccu-i-C

Formas que envolvem Va* +u?

2
J\Ja2+u2 duz% \'a2+u2+%ln|u+\fa2+u2|+(3

22

23

24

25

26

27

28

29

INTEGRAIS

n=-1

11 J'cscucotudu=—cscu+€

12 J‘tgudu=*ln|cosu[+C

13 jcotudu=ln|senu|+c
14 Isecuduzln|seczf+tgu|+c

15 Jcscuduzlnlcscu—cotulJrC

du u
16 T3 7 - arcs —+C
j o i Ic ena

17 J‘%E:larctg +C
a+u 4

du 1 u
18 jngarcsech+C

19 j_du

el u+ta
Pyt 28

In +

—a

20 ‘[ g =In|u+\Nu"—d*|+C
-a

u

4
Iﬁz Na* + u’ du:; (@®+ ) \"a2+u2—a§1n|u+ \Ja2+u2|+C

aig 2
I e du =g +u —aln

1]

u

Jm—

J_uwﬂLzzmﬁ
a+u- 2
j du __1“1 _\i_q2+u2+a
u\ffz:!-i-uz a u
j‘ e Vaj+u”_+c
uNa +u azu
du u +C

J( & +u’ ].”2 aNa +u

a+Vd +u”
U

ln]u+\"a2+u2|+C

+C

+ln|u+\1'a2+u2|+C

ln|u+¢a +uz]+C

+C




Formas que envolvem \ az > u2
2

30 j\)?—uzdu=% a —u +a—arcscn%+C

2
4

31 qu\faz—uz du :% (2:42—.f:?')\J'az—a:‘rE +%~ arcsen E: +C

32 J‘_a“—u du=N— i —aln |2+ 1_u +C
N E
33 I--a 2” a’.urzw1 @ —u® —arcsen “ +C
u u a
34 I i =- 4N i+ % arcsen“ + C
N -u* 2
B J=ibeme- Ayt - | ¢
Na*—u*> @ L
36 [ N+
u az—u azh‘
37 J(az—uz)w (2u *Sa]\fa —uz+—-arcsen +C
du
38 e +C
'[(az «u}y2 az\,l'a2 uw
Formas que envolvem \u? - d?
39 J\!u:—azdu:%\)uz—a:—% lus =& |+C

40 ju i - a du——{2u2 )N - ln u+rNuP~d* |+C

41 J- A ) ~du=Nu —4.72 aarccos;+C
— 2—

I_“‘ .zazdu=_-”ua2+ln|u+\]uT—7|+C
u

42

2
udu u - S5 5. 3
43 J-_\{'u—z—_-;f 2 + lﬂlu+ u I+C

Fotf
szu A at2 il
u —-a au

du U

02 il



46

J "d“ sz 2+ln|u+Vuz—a2|+C

(u

Formas que envolvem a + bu

47

48

49

50

51

52

53

54

55

56

57

58

59

61

62

u du
Ia+bu 5 (a+bu - aln|a+bul|)+C
I@—-—l—[( +bu)* - 4a(a+ bu) + 2a° In | a+ bu | ]+ C
Gl o a+ bu ala + bu) nla+bul]+
du u
jnt(.:1+l:lt¢)_am a+bu e
2du =—-1-+‘%-ln a+bu +C
u“(a+ bu) au

u du a

5="3 izln|a+bu|+C
(@+bu)” b (a+bu) b

du b 1 —iln

= a+ bu
ula+bu)y> alat+bu) 2

R

2 2
u du 1
=—la+bu—-——=2aln|a+bul| |+C
(a+bu)? b3[ a+ bu l I]

Iu Na+bu du= 152? (3bu - 2a)(a + bu)a}r2 +C

j%—-——(bu—h)w’a—%bu +0C

d
J\[L—b‘; 58 2.+ 365 - dabupa + bu +C
‘[ du ” Na+bu —Va o S0
uNa + bu \f— Na+bu +Va i st

o ,{
=ﬁarctg %+C, se a<0

_[ a:bu du=2w'a+bu+a_[

I*J'a+budu: Na+bu bj‘
w2 Ra+bu

ju"V'a+bu du=

du
wNa + bu

b(2n2+ 3 [u”(a +bu? - na J "~ WNa+ bu du ]

Ju”du _2Ma+bu _ 2na j ped i
Ya+bu  b2n+1) b2n+1) ! Va+bu

du Va+ bu b(2n - 3)

"atbu a(n-1u" ! 2“("‘1)’[ e 1'\"a+bu



Formas trigonométricas

63

64

65

67

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

J‘senzudu:;u—"isen u+C

Jcos udu=Ju+;sen2u+C
_lltgzuduztgu—u+C
J-cotzuduz—cotu—u-r(f

3 o 2 “
sen" udu=—_(2+sen" u)cosu+C
Jcos?’ udu="(2+ ooszu) senu+C

_[tg‘j’udu=%1g2u+]n|cosu|+c

Jcmsudu:— cot? u—In|senu|+C

1
:
Jsecjuduzgsecutgu+§_ln|seca+lgu|+C

Icsc3udu=—}cscucotu+-_',-|n|cscu—c0tu|+C

n-1

1 n—1 i
Jsennudu:—-'sen Hcosu+ —— Jscn" 2 4 du
n n

n—1

1 n-1 29
JCOS" U df.f =" COSs usenu+ JCOSH ~oft dﬂ
n n

Jlg ua’u"—tg u—jtg u du
Jcot"uduzilcot”_]u—jcot"_zudu
1 *

jsec"uduz' e ol I T L

H=1 n-1

n _].
jcsc udu:mcmucsc u+— jcsc “u U
sen (a—b)u  sen (a+ b)u

bu du = - +
jsenausen u du 2a—b) 2a+b) &
_‘-cos au cos bu du = oGl Il +C

2(a-b) 2a+b)

__cos(a—bu cos(a+bu
Iscnaucosbudu— 2a—b) 2a+b) +C

jusenudu=senu—ucosa+(f
jucosuduzcosu+usenu+('

n—1

Ju"scnuduz—u"cosu%—nju cos u du



=
85 ju"cosuduzu”san u—nju" sen u du

sen” lucos"*lu n-1

86 jsen"ucosmuduz—i — + Isen“_zucesmudu
n+m n+m
sen" lucos™ 'u m-1 2
= +—— |sen"wucos™ " “udu
n+m n+m

Formas trigonométricas inversas

87 Jarcsenuduzuarcsenu+\I'l—u2+C
88 Jaroosudu=uarcoosu—\l'1—u2+C

89 jarclgu du=u arctgu—%ln (1 +u2) +C

% jaTCSf:rl U du= %—l u arcsen u + ”]7_” AU o

4
2:12—1 uN1-u
91 Ju arccos u du = 4 arccos u — 7] +C
2+1
92 Juarctgudu=u2 arctgu—%+C
n+1
93 J-u"arcsenudu:n_l_l[H”Harcsenu—‘l-iﬁ_—j;} n#-1

AN g [rﬂ—l u”“du}
94 Ju arcwsudu—n—+1 u arccoquer , n#-1

n 1 n+1
95 J-u arctgudu=n-—+—l[u mctgu—J"‘-——-——], n#-1

Formas exponenciais e logaritmicas

96 ue™ du = 1é (a~1D™*+C
a

1 n L
97 Iu"e“”dzx:;u"em——Ju" L% dy
a

dau

au e
98 Je senbudu—a2+b2

(asen bu — b cos bu) + C

(7
99 Je‘m cos bu du =- 2-'?—2 (a cos bu + b sen bu) + C

a+b

100 jlnuduzulnu—u+C

n+1

101 ju”lnudu= =

[(m+1D)Inu-1]+C
(n+1)

"
e



102 [ du=In|inu|+C
ulnu

Formas hiperbolicas

103 J senh u du=coshu+C

104 qushudu=scnhu+C

105 thhudu=lncoshu+C

106 [ cothudu=1In|senhu|+C
107 Jsech u du = arctgh senh u + C
108  [cschudu=In|tghlul+C
109 Jsechzuduztghu+C '

110 jcschzudu:-mthu+c
111 jsechutghudaz—scchu+€

112 Jrcschucothudu=—cschu+(f

Formas que envolvem \2au — u?

2
113 j\l' ur—ntE du'-— \J'Zau~u§+a—arcoos[a;u)+6'

2

114 IuVZau uz du— — & 302\’ 2—arccos( J+C
jVZau

115 du“ 2au—u +aarcms{£;—u ]+C

J'\J'Zau—uz 2\"24154—1;2 a—u
fduz—farccos +C.
u

a

116

117 J%—arccos[ E ]+(.
au — u

118 _[ udu —Y2au +aarccos[ . )+C

2 —
119 j udu2=—(“23R)V2au“u2+%arocos[$]+c
u

\f2au -

J‘ du Fad 2au—u2+c

120
u \f2au = u2 au




RELAGOES TRIGONOMETRICAS

FUNCOES TRIGONOMETRICAS

DE ANGULOS AGUDOS
hip ,/'// sen 0 = Eiﬁp cscB= %15
//./.’ 1 Op - .
e “16 - c:osﬁzg'l Se-cEl:mI.)‘
adi hip adj
op _adj
tg0=—"r cotB=
adj op
DE ANGULOS ARBITRARIOS
AV
’ sen O = ? csc O = é
(a, b)
Y cos 0= ? sec = é
r
| > b a
X tgﬂ—a cote—b
DE NUMEROS REAIS
A y ‘1
sent=y csct= ;
= (%))
/ SRR cost=x secr:1
R 1 k
| W 3 i
\ \/ X tgt= cotr=-
1/ x El
\ A 1 ?
— t radianos
TRIANGULOS ESPECIAIS

1 }/ﬁ

(r° E
I A
V3

IDENTIDADES TRIGONOMETRICAS

1 sen t
csct=—o =
sen ¢ cos t
cos t
seCli=— coti=—
St sen ¢
1
o=
tg !
sen? t+ cos? 1 =1 sen(—{) =—sen t
1+tg2t=sec?t cos(~t) = cos ¢
1 +cot? t=csc? ¢t tg(—t) =—tg t

sen (u+v)=senu cosv+cosusenv

oS (1t + V) =COS U COS V — Sen u sen v

tgut+tgyv
Ig(u+v)=—g— i
1-tgutgyv

sen (4 —v)=sen u cos v —Ccos u senv

cos (1 —v) = cos u cos v + sen u sen v

_tgu-tgy

tg(u“v]_lﬂktgulgv

sen 2u = 2 sen u cos u

cos 2u = cos2u — sen*u=1—-2senu =2 cos’u—1

2t
tg2u="—g;‘—
l1-tg-u
2 (-
i =ﬂ[ COS U bl =ﬂf_1+cosu
2 2 2 2
¢ u l-cosu __senu
827 senu  1+cosu
2 1 —cos 2u 5 1+ cos 2u
sef =" ===~

sen u cos v =" [sen (u+v)+sen (u—v)]
— 1 Ta

cosusenv=; [sen (u+v)—sen (u—v)]

COS U COS V =% [cos (u+v) +cos (u—v)]

sen u sen v =1 [cos (u—v) — cos (u+v)]

E
¥ 4

VALORES ESPECIAIS DE FUNCOES

TRIGONOMETRICAS

8.8 : _ |

(eravs) (radianos) Sen O cos O tg 6 cot 6 sec 6 csc 6

0° 0 0 1 0 - 1 -

N g 1 48 B W 28 2
§ 2 3 3 3

45° m 2 2 1 1 2 V2|
4 2 2

600 = VB 1 V3 B 2 28
s 2.9 3 3

o £ 1 &8 = 9 - 1
2




GEOMETRIA ANALITICA

FORMULA DA DISTANCIA 4y
d(Py, P) =N(xy — x,) + (9~ y,)? o
Ay //{/xl‘ _‘P!)
Pg(x? }’2) ¥ |
e %
P]{-/‘it _}Il) //‘//
- FORMA COEFICIENTE
% ANGULAR-INTERCEPTO
" " v=mx+b
EQUACAO DE UM CIRCULO
Ay
x=hP+@y-k?P=r
Ay ) &
el O.b) 4
- ‘\. _/_/"
/ r.. "\"a . =
l'. o .J| X
Y (h. k) /
— - GRAFICO DE UMA FUNCAO QUADRATICA
y=ax?a>0 y=ax’+bx+c, a>0
COEFICIENTE ANGULAR m DE UMA RETA - N
m=T2 N
X2 —X
by
o |
S ; "
o A b v
(x,',v‘,)// (5 ¥y) 4
X

FORMA PONTO-COEFICIENTE ANGULAR

Y=y =mx-x,)



ALGEBRA

EXPOENTES E RADICAIS

aha" =am"t" qmin = "\,am e (% m
" n—n
(any = am o-U0
n
a a
(ab)"=a"b" \ b=y
i f
a a m mn
b bn
a_m —qgm-n a'=—
aﬂ aﬂ

VALOR ABSOLUTO (d > 0)
|x|<d seesise ~d<ax<d

|x|>d seesose x>d ou x<—d

la+b| <|a|+|b| (desigualdade do tridngulo)
—|a| €a £|a]

DESIGUALDADES
Sea>beb>c,entdoa>c
Sea>b,entdioa+c>b+c

Sea>bec>0,entdo ac > bc

Sea>bec<0,entio ac < be

FORMULA QUADRATICA

Se a # (), as raizes de ax? + bx + ¢ =0 sdo

_ —b+\b*—4ac
- 2a
LOGARITMOS
y=log,x significad’=x  log,1=0

log, xy =log, x +log,y log,a=1

logai =log, x —log,y log x =log,, x

log, x"=rlog,x Inx =log, x

TEOREMA BINOMIAL

(I+y)u:xn+[!li ],\.'N_Iy‘i“[: ]xrl-2y2+

F

n
i +[k ]x”“‘y"+ A

7 . -
mme[kjnkwn—kﬁ




PROPRIEDADES DE LAPLACE

1 L[Af(1)] = AF(s)

2 L) £ £(1)] = F(s) £ F(s)

3 { f(:)] = sF(s) = f(0%)

4 [ r)] = s'F(s) — sf(0%) — f(0+)

5 5&,_[;1)‘(1)] = s"F(s 25' {F(0)
onds FUl) = %f{r)

: Uw] i froa)

v ol [ frovar] =52 5 L[ [ frover],,

8 g[ff(r)dr] 4 F—:—

9 f Hd = Bl . s / et

0 $=4 0
10 Llef(1)] = F(s + a)
11 Lf(t - al(t —a)] =e“F(s) a=0
dF(s)

1 S =-

2 L[tf(1)] ds

13 £[ef(r)] = :—ZZF(S)

14 L[t ()] = (-1)" %F(s) R e i

15 Sf[}f(r)] = _/;"'F(s) ds  se lf:_l:r& %f(r) existir

16 EP[}‘(%” = aF(as)

17 2] [t - Dieyar] = i

18

210e0)] = 5~ / iy AV P

€= joo




RELAGOES RECORRENTES SERIE FOURIER

, Vn € Z.

(1) cos(nm) = (—1)" = { L, senépar

—1 , sen éimpar
(2) sen(nm) =0, Vn € Z.

3) [asen(nwor)dr = —-2- cos(nwor) + ﬁg sen(nwo).

(4) [ zcos(nwoz)dx = s sen(nwox) + n+w[2) cos(nwox).

= —inwoT — ( TT 1 ) —inwo T
(")) f xre dx nwy + n%}% € ’

2 2 = g
6) [ Izsen(nwgm)dm = —nw7“ cos(nwoz) + né—zé sen(nwox) + ﬁ cos(nwox).

¢ 2 ‘ ‘
(7) [ 2*cos(nwoz)dr = ;E- sen(nwor) + "ﬁ—ig cos(nwox) — ng—i‘g sen(nwo).

MODELAGEM DE SISTEMAS EM LAPLACE

Impedance Admittance
Component Voltage-current Curreni-voliage Voltage-charge Z(s) = V(5)/I(s) Y(s) = I(s)/ V(s)
e v =% [Litmde i = ¢ Vi) = & 1
Capacitor e L e WI=ESy () =g o Cs
W e i) = g0 o) = R0 g
esistor
— ““ e di 1
000— vy =25 =1 [ v = EH Le 1
Impedence
Component Force-velocity Force-displacement Zy(s) = F(s)/X(s)
Spring
— «1‘—— vin
E M oy JO =K o) (1) = Kx(2) K
K
Viscous damper
—— )
r = o odx(1)
E H— ftn) f(6) = fovl) f=f— fo5
=
Mass

Al d dZ
i fy = 2 fiy = mEXD M
M fin




