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I =
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ω = 2πf

Req = R1 + R2 + ...
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Req
=
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1

R2
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Ceq
=

1

C1
+

1

C2
+ ...

Ceq = C1 + C2 + ...

q = q0(1 − e−t/(RC))

q = q0e
−t/(RC)

τ = RC

F = q(v sin θ)B

F = ILB sin θ

B =
µ0I

2πR

B = N
µ0I

2R

B = µ0nI

n = N/L

ΣB||∆l = µ0Iencl

E = BLv

ΦB = BA cos θ

E = −N
∆ΦB

∆t

E = −L
∆I
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M =
NSΦS
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E = −M
∆IP

∆t

Energy =
1

2
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XC =
1

ωC

XL = ωL

Z =
√

R2 + (XL − XC)2

Vrms = IrmsZ

Vrms =
V√
2

f0 =
1

2π
√

LC

S̄ = S̄0 cos2 θ

n =
c

v

n1 sin θ1 = n2 sin θ2
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+
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di

=
1

f

f =
r
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m = −di

do

|m| =
hi

ho

M = m1m2
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λn =
λ

n

N2 − N1 =
L

λ
(n2 − n1)

d sin θ = mλ

d sin θ =
(
m +

1

2

)
λ

2L =
(
m +

1

2

)
λ

n2

2L = m
λ

n2

W sin θ = mλ

∆t =
∆t0√
1 − v2

c2

L = L0

√
1 − v2

c2

p =
mv√
1 − v2

c2

E =
mc2√
1 − v2

c2

E0 = mc2

E2 = p2c2 + m2c4

E = hf

hf = KEmax + W0

p =
h

λ

λ′ − λ =
h

mc
(1 − cos θ)

λ =
h

p

(∆py)(∆y) ≥ h

4π

(∆E)(∆t) ≥ h

4π

.......other.......

Fcp = m
v2

r

KE =
1

2
mv2

ω = 2πf =
2π

T

.......constants.......

g = 9.8 m/s2

k ≈ 9 × 109N · m2/C2

e = 1.60 × 10−19C

µ0 = 4π × 10−7Tm/A

ε0 = 8.854 × 10−12C2/(N · m2)

c ≈ 3 × 108m/s

h = 6.63 × 10−34J · s
me = 9.11 × 10−31kg

nair = 1

nwater = 1.33
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