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General Physics I course

Sheet 2 — Gauss’s Law
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Question 1

o A flat surface of area 3.20 m? is rotated in a uniform electric field of magnitude E = 6.20

X 10° N/C. Determine the electric flux through this area (a) when the eleciric field is— ¢ _ _,
perpendicular to the surface and (b) when the electric field is parallel to the surface

Solution : 9 a) q) = EA Cos5 O C\E\?LE-» O-o
A:fb.QoWl :{é-Qé;(\é)>((3°9\o)-(<:°$(0‘)) :
e e ENje | aghone = diapix o Nwt)e
d= ¢ b) @—v © =90

qb: E.A cos©
~ (L. Ooy\e ) (3-20)- cos(92)
= 2,6(0 N'VV\Q'/C/
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Question 2

A 40.0-cm-diameter loop is rotated in a uniform electric field until the position of
maximum electric flux is found. The flux in this position is measured to be 5.20 x 10°
N.m? /C. What is the magnitude of the electric field?

Solution :
0

2

/e B

H=5201o

\Ez?

=20 C’MJL
= Qo X\o

4-)-: E,A =y E
A o \0°\° :‘)Yf

- B-')\OY\O
o \d

/\lm/c

¢

A—> ¢ . \ -

. ©l2ev\o 7--957(30. "
=y

= \’ 000000 N/C

~€“6
_uyle Nle ¥

=YW MWN/C
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Question 3

« Find the net electric flux through the spherical closed surface shown in figure. The two
charges on the right are inside the spherical surface.

: -1
SOluthH:q‘;h (ix)59—3x'\o'3> €o = 855\/\6
Cb: eo— % -B5 X\s'-
qQ ]
m [ C + 1.8 ni
3 RBA0 N / Soonc ol
5P
\9>59'3>))3)

¥ o
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Question 4

N
 An uncharged nonconducting hollow sphereof radius 10.0 cm surrounds a 10.0 uC charge
located at the origin of a cartesian coordinate system. A drill with alradiud of 1.00 mm is
aligned along the z axis, and a hole is drilled in the sphere. Calculate the electric flux
through the hole.
Solution : Cb - E-A
Y = lo em K- 9- 2
:\oX\glm C():: ( - 5(7‘.\[ \ 3.2
%-: \o MC_ 6 Cb 3 ( 9)((69)(\0)((0,1><TC (13(\0 \)
= loX\o < (Loxis*)*
Gzl A 9n 20507 Nom'/Co
-2 e 7‘ ~
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Question 5

« A spherically symmetric charge distribution has a charge density given by p - a/r, where a is
constant. Find the electric field within the charge distribution as a function of r. Note: The

volume element dV for a spherical shell of radius r and thickness dr is equal to 4mr?dr

Solution :

I i e cplan g
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