
Recitation 9



a)

𝑞 = 84 A ∙ h = 84 C/s 3600 s = 3.0 × 105C.

b)

∆𝑈 = 𝑞∆𝑉 = (3.0 × 105C)(12 V)=3.6 × 106 J = 3.6 MJ.



a)

𝑟1 = 𝑘
𝑞1
𝑉1

= 8.99 × 109
N ∙ m2

C2
30 × 10−12 C

500 V
= 5.4 × 10−4 m.

b)

Vol2
Vol1

=
𝑟2
3

𝑟1
3 ⟹ 𝑟2 = 𝑟1 Vol2/Vol1

1/3 = 5.4 × 10−4m 2 1/3 = 6.8 × 10−4m.

𝑉2 = 𝑘
𝑞2
𝑟2

= 8.99 × 109
N ∙ m2

C2
2 × 30 × 10−12 C

6.80 × 10−4 m.
= 790 V.



𝐸𝑥 = −
𝜕𝑉

𝜕𝑥
= −2.00𝑦𝑧2, 𝐸𝑦 = −

𝜕𝑉

𝜕𝑦
= −2.00𝑥𝑧2,

𝐸𝑧 = −
𝜕𝑉

𝜕𝑧
= −4.00𝑥𝑦𝑧.

At the point in question,

𝐸𝑥 = −2.00 −2.00 4.00 2 = 64.0 N/C.

𝐸𝑦 = −2.00 3.00 4.00 2 = −96.0 N/C.

𝐸𝑧 = −4.00 3.00 −2.00 4.00 = 96.0 N/C.

𝐸 = 𝐸𝑥
2 + 𝐸𝑦

2 + 𝐸𝑧
2 = 150 N/C.



∆𝐾 = 𝑊 = −∆𝑈

𝐾𝑓 − 0 = 𝑈𝑖 − 𝑈𝑓 = 𝑘
𝑞2

𝑟𝑖
− 𝑘

𝑞2

𝑟𝑓
= 𝑘𝑞2

1

𝑟𝑖
−
1

𝑟𝑓

= 8.99 × 109
N ∙ m2

C2
3.1 × 10−6 C 2

1

0.90 × 10−3 m
−

1

2.5 × 10−3 m

= 61.4 J.

𝑣𝑓 =
2𝐾𝑓
𝑚

=
2 61.4 J

20 × 10−6 kg
= 2.5 × 103

m

s
.



The two 𝑞3 charges produce zero electric potential at 𝑃. The potential 𝑉 at 𝑃 is
produced by the remaining four charges:

𝑉 = 2𝑉1 + 2𝑉2 = 2𝑘
𝑞1

𝑑2 + 𝑑/2 2
+ 2𝑘

−𝑞2
𝑑/2

= 4𝑘
𝑞1

5𝑑
+ 4𝑘

−𝑞2
𝑑

=
4𝑘

𝑑
𝑞1/ 5 − 𝑞2

=
4 8.99 × 109N ∙ m2/C2

2.54 × 10−2 m
5.00 × 10−15 C / 5 − 2.00 × 10−15 C

= 3.34 × 10−4 𝑉.


