Department of Physics General Physics 11, Midterm 3

National Dong Hwa University, 1, Sec. 2, PHYS10000AA, AB, AC, Class year 108

Da Hsueh Rd., Shou-Feng, Hualien, 974, Taiwan 05-28-2020
SN: , Name:

ABSOLUTELY NO CHEATING!

Problems (4 Problems, total 100%0)

1. A thin plane of charges: (40%) (1) Suppose we have a large thin plane (with area A) with
uniform positive charges distributed on the surface its charge density is a; Use Gauss law to
determine the electric field on the surface both the magnitude and the direction. (2) If we bring
another large plane with negative charge but the same charge density close to each other
separated by a distance d, what is the final electric field inside the two infinite planes? (3) In
(2), we form a parallel plate capacitor. What is the (electric) potential difference between these
two plates? What is its capacitor? (4) IF now we insert a dielectric material, with dielectric
constant k, what is the new electric field inside the plates? What is the induced charge density
near the negative plate?

2. Electric field of a charged sphere: (20%) What is the electric field of a spherically symmetric
charged sphere of total charge Q? (1) At a distance r outside the sphere from the center, (2) at a
distance r from the center inside the sphere. (3) Plot the electric field as a function of distance
from the center of the sphere, assuming the radius of the sphere is R.

3. RC circuit: (20%) In the figure to the right, we
have a RC circuit. If at t=0 we turn the circuit,
the capacitor start to charge. (1) What is the > R
instantaneous current what the circuit is turned
on at t=0? (2) When the charging is complete,
what is the total charge we can have at the
capacitor? (3) Drive the differential equation
that describe the charge as a function of time,
q(®).

4. Ampere’s law: (20%) (1) Write down what is
ampere’s law? (2) In a long current- carrying wire, if the current is I, the diameter of the wire
is R. What is the magnetic field outside the wire, r>R? (3) What is the magnetic field inside the
wire when r<R? (4) Plot the magnetic field as a function of r.

General Physics Il Midterm 3 (108 ).
Dept. of Physics, NDHU. 1



Leks make a g,ausf Sw)awe Hgh
s Qo ralld 4y du T)/eane. Sw,fa(,o_

et (ﬂaM.SS SNj,C
e

ol N o - & A
z ©E=2E~;$ %‘2=6’:’:

? )

e ST T N

§uffa«l i 44 rlme.
LI : D bk
N ow (Ve lofmg, hwo 0of (L2 Planes, Wrah'{'u/-e

Gd g pag e plame 4o Cytter | Sequated by 4 A5tand

3 A
‘I B e T .
'f[ E:i}? L i «lfwg,« ¢ 4v .(e,p-\ |
:"9 o 21 esuw de friad edectni W»f i
1€, 1 Al sumof e fredd by posifie
F L e Ap%g«?fma PZ”"‘*
SR
T{/Lr-LvFDr{_ Esé-éo-fbe;_g:
0‘&'7'47("0’&1 +v 4l r.‘,}k‘r from n.e [’afm‘q
Plan ¢

(€)  the e Abone fg e ;M-
B R L
l/(;~ Vq = ~f E-ds =) =-( EdS = -4

A &
or Qs Cg,/)qc'..‘faf‘ P £
€5 €
A\/: EA: Q_f'_ ] C"-&-:A& é—,A
éaA ) ’ow R EI : T

M)w‘ ék
-
A'Q'cr Mie(‘fn:\-ﬂ N dreledric ma,fe/:»@
: g €= £, ~Eiy =l «Fd a2

Ean it

e K &
K o5t diedectic pgitat

= o plEel g
J«:w("'c"‘:‘)

T



A poine outside the sfﬁere :

Bk a gaussian surdace 137;& i SRR T
of e ghere

L g gassTAN o g 74
;ui‘{"“"
gl @
. &b I {
z ﬁe_(:}; (t>R) oL 7

g A yoint 7Md€ d’e ffl'”e : BCL @ 3401“7&" {unt\a“, as 5‘00\”\

0 S gfn
o
: ussan o E.[H[ :——2;, &":FV
r & 4

Sur[nw 5 o
0 7
ri
®
] E: ,_,./. st
P o




P R

C ;: -%-C ]
——%J] -

€40 +>0

() M Atzo, I Skl il fumed o, q, [»Vmcmo’“‘ ndT

CM?C '_-__rog_%

(Z) b\/(«\% 4w dmgc‘wj « C\p‘P’e';G', Hege /il e no &Al’fe(j‘
Mepre ne g - ¢ €
3 1= d_i_‘_‘:’ by dcf:..llh'm
ot

Use k.‘rdnl\oﬁf(f Law » we haa

0”-“') N | o
at Kc‘iw 0

Or d_%ﬁ:_').;;z‘c‘i(t) -2 =29

éol;m d%%c‘uﬁ «'fbva’f«& e (an Gat hu
M o > Mt'mb—‘—hm\ qg(#)




4\ /‘) m rm.m‘S (aw

0 PB-A =l TS hn Gumed nclosed by
e Ampere losp chosen . sucde as




	gen-phy108-mid3
	midterm 3s

