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F q
v B

F = qvB sin θ,

θ v B.
B

B
F = qvB sin θ B

B = F
qv sin θ

sin θ

1 T = 1 N
C ⋅ m/s = 1 N

A ⋅ m



1 G = 10−4 T

5×10−5 T

F v B

v B
F

v B
q v B v B



F = qvB sin θ

F = qvb sin θ.

sin θ = 1 90º

F = ⎛
⎝20×10–9 C⎞

⎠(10 m/s)⎛⎝5×10–5 T⎞
⎠

= 1×10–11 (C ⋅ m/s)⎛⎝ N
C ⋅ m/s

⎞
⎠ = 1×10–11 N.



B
Fc = mv2 / r sin θ = 1

F = qvB

F Fc

qvB = mv2
r .

r

r = mv
qB .

r m q v
B v



6.00×107 m/s
B = 0.500 T

r r = mv
qB

v B

r = mv
qB =

⎛
⎝9.11×10−31 kg⎞

⎠
⎛
⎝6.00×107 m/s⎞⎠

⎛
⎝1.60×10−19 C⎞

⎠(0.500 T)

= 6.83×10−4 m

r = 0.683 mm.
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ε
–ε



ε
B v l

F = qvB Fe = qE

qE = qvB

E = vB.

E B
E = ε / l l

ε
ε
l = vB.

ε = Blv (B, v, and l, mutually perpendicular),

ε l v

ε

B

ε
ε B v

ε = Blv l v ε



ε
v

B v l ε = Blv ε

B v l

ε = Blv = (0.100 T)⎛⎝4.00×10−3 m⎞
⎠(0.200 m/s)

= 80.0 μV

ε



vd
F = qvdB sin θ B l

F = (qvdB sin θ)(N) N l
N = nV n V
V = Al A F = (qvdB sin θ)(nAl)

F = (nqAvd)lB sin θ.

nqAvd = I

F = IlB sin θ

l I B
l

F
l = IB sin θ I

B F

F = IlB sin θ

B = 1.50 T l = 5.00 cm I = 20.0 A

F = IlB sin θ θ I B
90º sin θ = 1

F = IlB sin θ

F = IlB sin θ = (20.0 A)(0.0500 m)(1.50 T)(1).

1 T = N
A ⋅ m

F = 1.50 N.





w l

τ = rF sin θ F r θ r
F

r = w / 2
(w / 2)F sin θ

τ = w
2F sin θ + w

2F sin θ = wF sin θ



θ w / 2 F θ
sin θ = 1 θ sin θ = 0

θ = 0

l B F = IlB F

τ = wIlB sin θ.

N N A = wl

τ = NIAB sin θ.

I N A θ
B

τ = NIAB sin θ θ = 90º sin θ = 1



sin θ = 1

τmax = NIAB.

τmax = (100)(15.0 A)⎛⎝0.100 m2⎞⎠(2.00 T)
= 30.0 N ⋅ m.

θ = 0
θ = 0

θ = 0
θ = 0

θ = 0

θ B I
θ

I

A B



B θ
I



B = μ0 I
2πr (long straight wire),

I r μ0 = 4π × 10−7 T ⋅ m/A
(μ0 μ0

r

5.0×10−5 T B 1.0×10−4 T

B = μ0 I
2πr I

I

I = 2πrB
μ0

=
2π⎛

⎝5.0×10−2 m⎞
⎠
⎛
⎝1.0×10−4 T⎞

⎠
4π×10−7 T ⋅ m/A

= 25 A.



B = μ0 I
2R (at center of loop),

R

N B = Nμ0I / (2R)



l

B = μ0nI (inside a solenoid),

n (n = N / l N l
B

B = μ0nI

n = N
l = 2000

2.00 m = 1000 m−1 = 10 cm−1 .

B = μ0nI = ⎛
⎝4π×10−7 T ⋅ m/A⎞

⎠
⎛
⎝1000 m−1⎞⎠(1600 A)

= 2.01 T.



r

F2
I1 r

B1 = μ0 I1
2πr .

F2 F = IlB sin θ
sin θ = 1

F2 = I2lB1.

F F2
F1 = −F2 F / l

B1

F
l = μ0 I1 I2

2πr .

F / l I1 I2 r



F
l =

⎛
⎝4π×10−7 T ⋅ m/A⎞

⎠(1 A)2

(2π)(1 m) = 2×10−7 N/m.

μ0 4π×10−7 T ⋅ m/A 1 T = 1 N/(A ⋅ m)

2×10−7 N/m

2×10−7 N/m

1 C = 1 A ⋅ s

r

r = mv
qB

v q B r m

v

v



v

F = qE F = qvB qE = qvB q

v = E
B

v E
B

q q





10−6 10−8

1 G = 10–4 T

ε = Blv



B = μ0 I
2πr I

r μ0

B = μ0 I
2R R

B = μ0nI n
(n = N / l N l

I θ

μ0 = 4π×10−7 T ⋅ m/A

v
B

1 T = 1 N
A ⋅ m



F = qvB sin θ,
θ v B

B

1 T = 1 N
C ⋅ m/s = 1 N

A ⋅ m.

v B F
v B v B

r = mv
qB,

v B m q

ε

ε = Blv (B, v, and l, mutually perpendicular)
l v

F = IlB sin θ,
I l B θ

I B I

τ

τ = NIAB sin θ,
N I A B θ



B = μ0 I
2πr (long straight wire),

I r μ0 = 4π × 10−7 T ⋅ m/A

B = μ0 I
2R (at center of loop),

R B = μ0nI / (2R) N

B = μ0nI (inside a solenoid),
n

I1 I2 r

F
l = μ0 I1 I2

2πr .

v = E
B.









B?

B
v

0.100-μC

0.500-μC

8.00×10−5-T

5.00×107 m/s
1.70×10−16 N

45º

4.00×103 m/s

1.40×10−16 N

1.00×10−12 N



7.50×106 m/s

1.00×10−5 T

7.50×107 m/s

5.00×107 m/s

2.66×10−26 kg

5.00×106 m/s

4.00×106 m/s

6.00×107 m/s
5.00×10−5 T

2.66×10−26 kg,

5.00×106 m/s

3.90×10−25 kg 3.95×10−25 kg

3.00×105 m/s

5.00×10−5-T

8.00×10−5 T?

1.00 μV



B

B I

3.00×10−5-T

30.0º 5.00×10−5 -T

60º
5.50×10−5 T

7.00×10−3 N

90º



θ 10.9º?

9.00 N ⋅ m.

300 N ⋅ m

τ = NIAB sin θ N ⋅ m
A ⋅ m2 T

θ

0.650×10−15 m 1.05×104 A

3.00×10−5 T

45.0º
6.00×10−5 T

4.00×10−3 N/m



0.650×10−15 m
1.05×104 A

104

5.00×10−5 T

(5.00×10−5 T)?

I1
I2

I1 / I2



0.250 μC

6.00×10−7 m/s

N/m2 .

50 μA

50 μA

60º

T = 2πm / (qB) f
ω

5.00×10−5 T



3.00×10−5 T

3.00×10−5 T

5.00×10−5 T

6.64×10−27 kg

8.70×105 m/s

5.00×10−5 T

5.00×10−5 T


