
Formulário de Prova

CONSTANTES NUMÉRICAS

µ0 = 1×10−6 H/m; ε0 = (1/9)×10−10 F/m; c = 3×108 m/s; h = 6×10−34 J · s; h = 3×10−15 eV· s;
~ = h/(2π); hc = 900 eV· nm; e = 2 × 10−19 C; 1 eV = 2 × 10−19 J; 1 J = 5 × 1018 eV; mpc

2 =
1000 MeV; mec

2 = 0,5 MeV; 1µm = 10−6 m; 1 nm = 10−9 m; 1 Å = 10−10 m; 1 pm = 10−12 m;
1 GeV = 103 MeV = 109 eV; λc = 1,8 pm; E1 = −e2

8πε0a0
= −25 eV; a0 = h2ε0

πmee2
= (9/π)×10−11 m;

sen(30◦) = 1/2; sen(45◦) =
√

2/2; sen(60◦) =
√

3/2

FORMULÁRIO GERAL

div E = ρ
ε0

; rot E = −∂B
∂t

; div B = 0; rot B = µ0

(
j + ε0

∂E

∂t

)
; S = E × B/µ0; p = ε0E × B;

u = ε0E
2/2 + B2/(2µ0); P = S/c; F = PA; I = I0

[
sen (β/2)
β/2

]2 [
sen (Nφ/2)
Nsen(φ/2)

]2

; β = 2π
λ
asen(θ);

φ = 2π
λ
dsen(θ); sen(θ

(d)
m ) = m(λ/a); sen(θ

(d)
m ) = (m + n/N)(λ/d); sen(θ

(c)
m ) = m(λ/d); R =

mN = λ
∆λ

; θR = 1,22λ
D

; 〈sen2θ〉 = 1/2; E2 = (pc)2 + (m0c
2)2; u

c
= pc

E
; E = K + m0c

2 = γm0c
2;

p = γm0u; γ = 1/
√

1− u2

c2
; x = γ(x′+ut′); t = γ(t′+ ux′

c2
); vx = v′x+u

1+(v′xu)/c2
; vy =

v′y
γ(1+(v′xu)/c2)

; px =

γ(p′x+uE ′/c2),E = γ(E ′+up′x), py = p′y; λ2−λ1 =
(
h
mc

)
(1−cos θ) = λc(1−cos θ); f = f0

√
c+v
c−v ;

∆x ·∆px ≥ ~
2
; ∆E ·∆t ≥ ~

2
; Ln = n~; rn = n2a0; vn = e2/(2nε0h); En = E1

n2 ; En = n2h2/(8mL2);
eV0 = hf − w; − ~2

2m
∂2Ψ(x,t)
∂x2

+ U(x, t)Ψ(x, t) = i~∂Ψ(x,t)
∂t

; − ~2
2m

d2u(x)
dx2

+ U(x)u(x) = Eu(x); k1 =√
2mE/~; k2 =

√
2m|E − V |/~; R = (

√
E −

√
E − V )2/(

√
E +

√
E − V )2; T = 1 − R; 〈x〉 =

(2k2)−1 = ~/
√

8m(E − V ); T = [1 + ( V 2

4E(E−V )
)sen2(k2L)]−1; T = [1 + ( V 2

4E(V−E)
)senh2(k2L)]−1,

T ' 16E(V−E)
V 2 exp[−

√
8m(V − E)L/~].


