Announcements
1. No class on Monday — MLK holiday

2. Homework assignments HW1 & HW2 due at 5 PM on
Wednesday, Jan. 2209,

3. Tutorial sessions start Tuesday, Jan. 215t7-9 PM (?). Section B
tutorial Tuesdays at 5 or 6 PM??

4. Today’s topics —
Coulomb’s force law

Electric fields

Gauss’s law
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Coulomb’s law:

F _ k QIQ2 f.lz
[ |1 -1, |2

8.987551787 x 10° N [im?/C?

q,=7x10¢C

Fi; / \ F, Fl:F12+F:13

q,=2x10°C @) @ g =-4x10°C @
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Peer instruction question

The picture on the right shows a
model of a NaCl crystal (table
salt). The Green balls represent
Na™ 1ons and the Grey balls
represent Cl- 1ons. Which of these
statements 1s true?

(A) The net electrostatic forces in this
crystal are attractive.

(B) The net electrostatic forces 1n this
crystal are repulsive.

(C) The stability of this crystal can be
explained completely in terms of
electrostatic forces.
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Coulomb’s law:

F _ k QIQ2 f.lz
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Another way to consider this system:

q,=7x10-°C
o A,
q3=2x10-6C ‘ ‘ q,=-4x10C
F =k, | rlq_ﬂrzz 2 Fy +k, | rlq—lqrz 2 F3

_ q, ~ q3 ~
= QI(ke 5, +k, 2 l’13)
|1 -1, | |1, — 15 |

— q 2y q A
E(r)=F /q, =k, P btk S
|1 =1, | |1 —15 |

Electric field == force on ¢, 1f 1t were 1 Coulomb

01/17/2003 PHY 114 -- Lecture 2



Why (when) the concept of an electric field 1s useful —

In general,
E(r)=Xk 1 B,
i |-
=>» The force on a charge ¢, placed at r, is then F,= g, E(r,).

Example:

@
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Calculation of the net electric field for a distribution of surface

charge:
Define surface charge

density: 0=charge/area

(in metals, excess charge
tends to accumulate on the
surface)

E(r))

>

q=0dxdy,
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Some details:

E(rl) — Zke qj 2 i\.lz' = keG2 I dejdyi /2
i -1 —<><>(22+xl.2+yi2)3
/2N Y
Y
21T

E(r,) E(r)=2mk.0 2

Uniform field! / y
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Example: Suppose 0 =-8.85x10- C/m?
E(r,) =21k 02 =-500 N/C 2

W
2,=0.001 m

Question:

Suppose an ion of g=1.6x10-"C and m=3x10-?" kg is initial at rest
at z,=0.001 m. What will be its kinetic energy at z,=0 m?

(A)2.94x102]  (B)8x1029]  (C)0.5]J  (D)500]
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New unit of energy: “electron volt™:
1eV=1.60217733x10-1°]
8x1020J=0.5eV
Velocity of electron (mass m=9.1x10-'kg) with K =8x10-YJ :

~20
Kzlmvz; v=1/2K=\/2 8X10_31 =1.3x10°m/s

- 2 = m 9.1x10

_ nl

- +

€T " H  E=-41koX

- —

| nl

-0 o
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Serway, Physics for Scientists and Enginsers, &/
Figure 23.24

+
Y
|

F=gqE=ma
a=qE/m

t —— x> —

Harcourt, Inc.
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Cathode ray tube (CRT)
Ref: http://www.howstuffworks.com/

T2I000 How ST Works

() Cathode (® Phosphor-coated screen
(3 Conductive coating (3 Electron beams
® Anode (@ Shadow mask
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