
Recitation 12



a)
𝐹 = 𝑞 𝑣𝐵 sin 𝜃

𝑣 =
𝐹

𝑞 𝐵 sin 𝜃
=

6.50 × 10−17 N

1.60 × 10−19 C 2.60 × 10−3 T sin 23.0°

= 4.00 × 105 m/s.



b)

𝐾 =
1

2
𝑚𝑝𝑣

2 =
1

2
1.67 × 10−27 kg 4.00 × 105 m/s 2

= 1.34 × 10−16 J.

In electron-volts,

𝐾 = 1.33 × 10−16 J
1 eV

1.60 × 10−19 J
= 835 eV.



a)

 𝑣 × 𝐵 =
 i  j  k

2.0 4.0 0
𝐵𝑥 3.0𝐵𝑥 0

= 0 − 0  i − 0 − 0  j + 6.0𝐵𝑥 − 4.0𝐵𝑥
 k

= 2.0𝐵𝑥
 k.

 𝐹 = 𝑞  𝑣 × 𝐵 = 2.0𝑞𝐵𝑥
 k = 6.4 × 10−19  k.

Thus,

𝐵𝑥 =
6.4 × 10−19

2.0 −1.6 × 10−19
= −2.0 T.





The magnetic field is determined by the requirement that 𝐹𝑚 = 𝐹𝑒. Therefore,

𝑒𝑣𝐵 = 𝑒𝐸

𝑒𝑣𝐵 = 𝑒
𝑉2

𝑑

𝐵 =
𝑉2

𝑣𝑑

𝑣 =
2𝐾

𝑚𝑒
=

2𝑒𝑉1
𝑚𝑒

=
2 1.60 × 10−19C 1000 V

9.11 × 10−31kg
= 1.87 × 107m/s.

𝐵 =
100 V

1.87 × 107m/s 20.0 × 10−3 m
= 2.67 × 10−4 T.

The magnetic field must be into the page such that  𝐹𝑚 and  𝐹𝑒 are opposite in
direction. Thus,

𝐵 = − 2.67 × 10−4 T  k.



a)

𝑇 =
2𝜋𝑚

𝑞 𝐵
=

2𝜋𝑚𝑒

𝑒𝐵
=

2𝜋 9.11 × 10−31kg

1.60 × 10−19 C 0.100 T
= 3.58 × 10−10 s.

b)

𝑣 =
2𝐾

𝑚𝑒
=

2 2.00 × 103 eV 1.60 × 10−19 J/eV

9.11 × 10−31kg
= 2.65 × 107 m/s.

𝑣|| = 𝑣 cos 𝜃 = 2.65 × 107 m/s cos 89.0° = 4.63 × 105 m/s.

𝑝 = 𝑣||𝑇 = 4.63 × 105m/s 3.58 × 10−10 s = 1.65 × 10−4 m.



c)
𝑣⊥ = 𝑣 sin 𝜃 = 2.65 × 107 m/s sin 89.0° = 2.65 × 107 m/s.

𝑟 =
𝑚𝑣⊥

𝑞 𝐵
=

𝑚𝑒𝑣⊥

𝑒𝐵
=

9.11 × 10−31kg 2.65 × 107 m/s

1.60 × 10−19 C 0.100 T

= 1.51 × 10−3 m.



a)
𝐹𝐵 = 𝑖𝐿𝐵 sin𝜙 = 5000 A 100 m 60.0 × 10−6 sin 70.0 ° = 28.2 N.

b)

Westward



a) 𝜏 is maximumwhen 𝜃 = 90°.

b)
𝐿 = 2𝜋𝑟𝑁 ⟹ 𝑟 = 𝐿/ 2𝜋𝑁

𝐴 = 𝜋𝑟2 = 𝐿2/ 4𝜋𝑁2

𝜏 = 𝑁𝑖𝐴 𝐵 sin 𝜃 =
𝐿2

4𝜋𝑁
𝑖𝐵 sin 𝜃 .

𝜏 is maximumwhen𝑁 = 1.



c)

𝜏 = 𝑁𝑖𝐴 𝐵 sin 𝜃 =
𝐿2

4𝜋𝑁
𝑖𝐵 sin 𝜃

=
0.250 m 2

4𝜋 1
4.51 × 10−3 A 5.71 × 10−3 A sin 90°

= 1.28 × 10−7 N ∙ m.


