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41d?
g=snosinbB _ - B)=bane| | m(H) = 1,67x1027 kg (=1 um.a); N,=6x10% mol! ‘
sin(o + B)
A = - |= _ = cers v s 22\ - <A ~\ - c—
Mecanica |F = md| |a=Xe + e +Ze. = (r — 16 )er +(2r0 + r9)ee + Ze,
f 2
Movimento uniformemente acelerado| | x(¢) = x, + v, ¢ ()= Yoo =X
sybida g max 2g
v X
o= alrctan(v0 ) Vo = Vox + Vo, V()= Y, + vyt — lgtz 1P
0x Y 2 Vi =V, + 2an‘
Alcance: |Ax = (vé/g) sin2a| & '
Referenciais inerciais: ~
Atrito (sdlido-sélido): |far = URN transf.Galileu=> v =9 -V
Movimento circular : =2
_ 0= r=r- Vt
uniforme |V =7 0=or — 5
ref. acelerados: F' = F — mA
Forca centripeta = —For¢a centrifuga — -
- Péndulo simples | | g
22— ) _ My 0 +=sinf =0
—mrf°e. =—-mwre =———e, [ [
T . . ..=27[—
r peq.oscil. g 3 d d
raviaadc
Trabalho | |5 =%mv2 EPG = mgh g
- f - _ _ Mm Iy _ GNM
W=|F.di=| Fidt=AE, E, =-G, 22 [Vorb "
i r
Forgas conservativas: W = —AE,q ¢ E. =—C Mm Voge = \/Evorb
Momento Linear dapP SeF0 ¢ T
F= CENTRODE | _ 2 mid
Choques (1D) i MASSAS 2 m
k
m, —Em (1+¢&)m, P=mv
vf: Wll+m2 m+m, = VCM kaVk
1 2 1 2 ’ ’
) e — Vi W ka
, m,—E&m, (1+&)m, —
V) = + 1 Vo=V
+m m,+m : . ..
L My 1 2 ! € = Coeficiente de inelasticidade
€ = l:elastico => conserva-se E (ou de restituigdo) Explosoes
e - ST _ _ ’ ’ _
€ = 0: perfeitamente inel4stico V=V, =v=my,+m,v, = (ml +m, )%
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e I'=lIcy + mdelxos
E-_ror = =Iw? Lo = erP * lem@enm
_ 2
: L? Mm
POT—-EFETIVA — 2m7‘2 r
— = dL -
N = zrkka —E—Iae@)
k

33Lei de Kepler: T?~r3

(7 é o semi-eixo maior da elipse)

MOVIMENTOS
OSCILATORIOS

F = —bx

se 1= wi: —
wo

se A%< w}:
Wo

RESSONANCIA

+ e M (A + Bt)

MOLA: F = —kx © Epor =
A=b/2m X+2Ax+ wix =D

1
— kx?
Zx

tem como solucao:

se 12 > w3: £+e (Ale_\JAZ w5t + Aye N wo)

D
— + Ae Mcos(wp.t + @)

Wp=

2 _ 92
ws — A

F
X+ 2% + wix = Eocos(oot) = x(t) = Acos(wt + @)

A=

Fo
m @ = tan™! 22/1(0 > T =2n/w
\/(wg — w?2)2 + 4222 “o T @
Fo
Apax = A(wg) =
2Am - |wi — A2

wp = \/w% — 272



. Formulario Fisica I/LEIC-TP 2021/22
EEEARTAMENTO FLUIDOS (hidroestatica, Prof. Responséavel: Pedro Abreu

e [P= Ryt pgh]Mopreemiasten2 16 de e
o

J

F; = pg - Vol.deslocado ||P, = 1 atm = 101 300 Pa = 1,013 bar

Escoamento ideal: |A;v; = A,v, = Av = Constante| Equacio continuidade

Equacao/Principio de BERNOULLI:

1 1
P, +=pv? + pyghy = P, + =p,v% + p,gh, = Constante

2 2
TERMODINAMICA || Dilatagdo: Al = o;IAT Cap.Calorifica: ( — 9Q
AT
Calor especifico: Calor Latente (transicdo de fase tf): Q = Atfm
Czﬁzl% c_1sQ _ _18Q  ~_100
ey L M C=—=—""7"7 vV = o P =
(massico) ‘ (molar) n nAT ndT v ndT p
Gases ideais: Cp
PV =nRT || U=nc,T |R=83145]/K| cp=c, +R |V " ¢,
R
dU = 8Q — 6W | W < PdV (6W,, = PdV) y—1=—
c
0Q <TdS (6Qeq =TdS) | AS =0 Y
dT A%
Transformacdes tipicas: ds = ncy T + nR A
(T): dT = 0, PV = cte. (S): 6Q = 0,PVY = cte., TVY™! = cte.
(P): dP = 0,80 = ncp AT (V): dV = 0,6W = 0,5Q = ncy AT
Mdquinas Térmicas (e Frigorificas): ) K cp—1- T_F
Q= Q¢ — Qr =W(=Wp) Q ~ ° To
T T
£=&S€C= d €'=Q—QS86= ¢ QEd—Q

Transmissdo de calor:| conveccio: Q = K AAT | Conducdo: Q = kAAT /I

.~ _ . = 1 para um Corpo Negro)
Radiacdo: | Ay = 0,00294/T = geAT* |©
caoi| M — = ¢ o =567-10"8 Wm—2K*
(Lei de Wien) (Lei de Stefan) Cte. Stefan-Boltzmann
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DEPARTAMENTO E:A!
TECNICO LISBOA dr dr r
—_—— 2 2 — T ——
| = eV )+ @+ gy ¢
e — —1 dr dr 1 oo o > o =y
f(a2+r2)3/2__\/az—+r2+c f7=logr+C r—2=—;+C jﬂ CENS3F-7)dv' = C(F)

Coordenadas cilindricas

€, =cosfé,. —sinf ey

dl = drég +1d6éy + rsin@ dpé,

éx = sinf cos @ €, + cos B cos p ég — sinp &,
ey =sinfsing e, +cosfsinpeg +cosge,

dS = rdrd6,r sin 8drde ,r? sin 8dOde

x = Rcosg €x = COS ¢ €g — sin €, R =/x*+y? €r = COS @ €, + sin é,,
y = Rsing €, = sin ég + cos pé,, 0= arctan . 8, = —sin ¢ &, + cos pé,
Z =7 = — g X - — -
ez e, 7 =27 €z €z
dl = dRég + Rdgé, + dzé, dS = RdRdg, dRdz, Rdzdg dv = RdRdpdz
¥ = Rég + zé, op T, 19T 9T . o . 10(RG) 10C, 9C,
. ) L VT =— ot—8 V.-C= -
C = Crég + Cyé, + CLE, R®TR a<p 0z R OR R op 0z
- o 19(C,) al(C a(c OCZ 1 /0(RC a(c
Tl = (C;) ((p) g + (Cr) 9(Cy) 6yt ( go)_ (Cr) 2,
R dp 0z 9z 0R R\7 R EP
op o 10 (0T 10°T 0T
" ROR ( E)R) R20¢? " 9z2
Coordenadas x =rsinfcosg — z y
, . y = rsin @ sin ¢ r =4/x%+y“+2z% 6 =arccos—, ¢ = arctan—
esféricas zZ=r1cosf r x

é, =sinf cos@ é, +sinfsingé, + cosf é,
€g = cosf cos @ éy + cos@sing €, —sinb e,
€, = —sin @ é + cos pé,,

dv = r?sin drdfde

S S R . . . = or , 10T 1 adT |
r=rer C = Crer + Cogeg + Cpey VT:EeT-I_raBeG-I_rsinH%e‘p
S = € N - . 1a¢% 1 9dsinbC 1 acC
Vr =&, V-—Z=4n63(r)=—vz V-C=— (r r)+ : ST e : i
r r2  or rsinf 960 rsinf dg
= 1 Jd(sin6C d 6cC 1 a(c a(rC, 1/0(C a(c
P = [— ( p) 0(sin6 Cp) €r+ (C) 9(rCy) gy + 1 (rCo) 0(CR) 2,
rsin @ a0 do r\sinf Jdo Jar r\ oJr ae
v = 10 ( BT) 1 4 ( 96T> 1 9°T
~rzor\' 3r) " tZsmo a8 sin 260/ ' r2sin2 6 d¢p?

A-(BxC) =B - (CxA) = C - (AxB)
V(TU) = TVU + UVT
V- (4xC) = C - (VxA) — 4 - (VxC)
b—> -
f VT -dl = T(b) — T(a)
a

fﬁT-dizo

V- (TC)=TV-C+C-VT
Vx(TC) = TVxC — CxVT
V- (VxC) =0

Ax(BxC)=B(A-C)-C(4-B)
V(4 C) = Ax(VxC)+ Cx(VxA)+ (4-V)C+ (C- V)4
Vx(AxC) = (C-V)A— (A-V)C+(V-C)A— (V- 4)C

Vx(VT) =0 Vx(VxC) = V(V - ) — V2C = grad(div C) — lap C
— - = - - _) 65
ffoC-ndS:ng-dl (4-9)C = 4, +Aya + A,

#fo-ﬁdszo fffv’.édv:#mds




