PHYSICS 231 - Solution Key to Sample Test 1
la. See FIGURE 22-22, p. 690.

1b. 1. FALSE: Gauss’s law is a general law of Nature.
2. FALSE: There may be charges outside the surface.

3. FALSE: It can be positive on parts of the surface and negative on other parts of the surface,
as long as the TOTAL charge is zero.

4. TRUE: Charges consist of electrons and protons.

lc. The electron has negative charge. The fdfce —eF is in the direction opposite t& and
so is the acceleration, sinéé= ma.

2a. Chargey; creates an electric field of magnitude

B =kL — 674 x 10° N/C

and directiont; = —6.74 x 10%j.
Chargey, creates an electric field of magnitude

q2
E, = k§ =11.24 x 10°N/C

and directionE, = —11.24 x 1039.
Charge() creates an electric field of magnitude

@]
22 442

Es=k =18 x 10°N/C

and forms an angle
2
¢ =tan ' = = 26.6°
4
with the z-axis. Therefore,
E; = 1.8 x 10% cos ¢2 + 1.8 x 10%sin ¢ = 1.61 x 10°% + 0.8 x 10%)
The total electric field is
E=FE,+Ey+ E; = 1.61 x 10°% + 5.3 x 10°)
Its magnitude isF = 5.54 x 10® N/C and forms an angle

. 5.3 x10?

0 =tan™ 08

=T73°

with the z-axis.



2b. The force from charge,; has magnitude

F = k% —6.74x 103 N

and directionf; = —6.74 x 10734.
The force from charge, has magnitude

Qg2 _3

and direction
Fy = —=5.6 x 1073(cos45° & + sin45° §) = —4 x 1073(2 + )

The total force is L .
F=F+4+F,=-1074x102 % —-4x1072y

3a.
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A A A
3b. AL P, 1.33 — 3.33 4+ 4.67
p=2_ % 03 19978 AO 0o 51« 10° N/C
260 260 260 260
At Q,
_ o 2_221'33+3'33+4‘67><10*6:5.27><105N/C’
2¢g 2¢ 2¢g 2¢p
ALE, 1.33+3.33 — 4.67
o1 09 o3 00+ 0.00 — 4. -6
E=2r 2273 _ 107 =0N/C
2¢ * 2¢g * 2¢g 2¢€ . /
3c.

01 + g9
260

FZQ3(E1+E2):(]3 :—19N




