Physics 212 Twelfth week assignment:

Reading: Study sections 4 and 5 of chapter 21. In this connection
- you should refresh vour memory of the material in waves which you studied in
Physics 211.7 S hr e ST

. Finally, study sections 6 through 10 of chapter 21.
Tues, Nov 13: Lecture.

Homework problems to be handed in at the beginning of the Workshop on Wed,
Nov 14: problems 29 and 33 of chapter 21.

Wed, Nov 14: In this Workshop you will have the opportunity to discuss a sample
Exam 3. Copies will be distributed on a separate sheet. :

Thurs, Nov 15: Exam 3. The material between exam 2 and exam 3 will be highlighted.
However, as usual, you are still expected to remember the material before exam 2.

Homework problems to be handed in at the beginning of the Workshop on Fri,
Nov 16: problems 35, 40 aqd 49 of chapter 21.

Fri, Nov 16: In this Workshop you will first consider question 14 on page 990.
Next work on the “exercises on waves” on the other side of this sheet. Finally
consider problem 45 of chapter 21.



Exercises on Waves: We will define a wave from the math point of view simply as
some shape f(x) which travels with a constant velocity v.

a) Take the shape first to be a “bell curve”, f(x) =exp(-x>). Sketch this shape; you

might use a calculator or a graphing calculator if you like but no need for much
accuracy here.

b) Sketch the shape for f(x-2) = exp(-(x-2)*). Recognize this as the shape which has
been moved two units to the right. Now, why does f(x-vt) correspond to a wave
which moves to the right with velocity v?

¢) What is the interpretation of f(x+vt)?

d) Set u=x-vt and consider f(u). Note, by the chain rule df/dx =(df/du)éu/d)3 =df/du.
Also note that df/dt =-v df/du. (Here we keep t fixed when differentiating with respect

to x and vice versa) 4 pa
31 1 0F _

e) Take derivatives with respect to x and t again and verify ‘5; 2 74 ;’2 27

)

This is called the “wave equation”. Whenever we see this wave equation we are
guaranteed that it has solutions which move any shape we like with uniform
velocity.

)An interesting example is f(u) =sin(ku)= sin(k(x-vt)). Sketch this shape as a
function of x for t=0. Note that the function starts its second cycle past the origin
when kA=27, defining the wavelength A.

g)Sketch the above shape as a function of t for x=0. Note that the function starts
its second cycle past the origin when kvt =27, defining the period 7. The frequency
is given by v=1/1.

h) Evaluate the product vA from f) and g) above.



1 Muliplo oboioo questions; 25 poiits,

() T king, aireight, parallel wires are one meber apart. Rach wi

tere oftho s iagaitudo. The orve botwee tho o wiros Wi+
A, push the'wires spart,
B pulltio wires togetter,
C.wﬂhwkwigozeﬂmiftbmmminﬂnéﬁmdhmhn
D.wllﬂbwhuwxeﬂmifﬁeamminoppodbdhm

" B.Nons ofthese. B

(6)'The e cnd of girl scout compass points north when i the woods heco
tho LS. Ifthis sume compass s takens fo Austealn in ther b ki

A. It willnot work at all,
B. The red end willstill point north, i
C. The red end will now point south,

D. The red end will poiat east since Australia is so fir west of us,

E. Assunig the compess ineracts only with the magnstio field of o o
anyof thesscould be possitle, - 4 ofthe carth,

© Achwﬁrhopkphéed_dmcdyabowusuﬁgltm Both the loop and ire-
neinﬂlqphneof.thiaslwtch. mwﬁﬂowhgushmwgﬂ:ism
dmhmmde,whatwiﬂbethodhdionofﬂncumm,ifauy,indmd

in the loop?
A. Clockvise, o . |
‘B. Counter-clockwise. <
WiRe T
C. No current will be induced in this situation. : {

D. Iheinducedcmfmntwillﬂowperpwdioulattothesketchandoutofit.
“E. Noie ofthese, ‘ » '

(@ e exnfof 00 V. were indiiced n 8 ot where the current changes by 050.
A in 0.40 seconds, the self inductance is:
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B 048 EL
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ﬁ. None of these.

(¢) You want to build a gemerator by spinning a coil in the Earth’s magnetic
ficld, At your location B 85.5x 10 T and is directed at 40° below the
horizontal, The coil available 6 you hds 300 turns and a cross-section area * -
0£0:040 -1’ 1 you rotate this coil around uvetﬁmlu%wwemfwglyou
? B

‘gencrate
A 0026V, ﬂ,fé’//} [
B. 0.17. ]
C. 013V, v :
D oa7v.
E. Noms of those.

2. (25 points).

8) An electron (charge = -¢) with velocity v, j enters a region with uniform magnetic field

B =-Bi, as shown. What is the vector force-on the electron? Use symbols

) . “.,andveotbrnotation. &,_.._6;‘
‘umfvuf"‘r._ ) < e
“ ©oH <o
{aout ot & A

il ,
) Denoting thé electzon niass s, what i tho acceleration of tho olootron and what is
its direction (use vector notation) ? Explain why the electron should move in 4 circle,
Shetchﬂﬂsdtokandﬁnditsrgdius. ’

" 7
¢) Now consider the case when the electron’s velocity veotor is given by

v=vxi +vy} . What is the force on the electron in this case? Use vector
notation. Describe its motion.
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" &) Inte L cronit show, th capasitor i i lly chiaged to a potectial, |
Sketch the graph of current vs. tine in this case, o Vo.:]
’ |

...‘m..____\_’__’ﬁ_._“"'
3, (25 points). A uniform magnetic field, B directed-into the page exists within a. wire
ho(:soma=o.lm.niscbmgingvmhﬁmwordbgmﬂwﬁ>m]a }
B =By cos(0t), with Bo =2 x 10° T and 0= 15 rd/ses. Tho esistance, R of the. |
wireloop 503 02 . o ) '

® | -
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' A@)Wbafisﬂwmenthﬂmwir‘eatmyinsmofﬁm.e?% g e

(6) Sketoh the graph of current v, ime. What isthe period + of this funetion ()7

kY W&tuﬁw = . X —_— B
m““”m‘:wwm’?‘“ﬁ“mwommshmag
" (6) The Barth and some ofits mﬁ:{es e
magnetic fiy divergi magactic field are sketched, What is L
mmdim?’:tequax e ~'13'Mww°num(m
© ovalto twico thegadius'of the Barth? curve) :
4. (25 points).

A yniform elootric field varying according to E(§) = By cos(at), where Eo=100 Vim |
Mmﬂﬂfmd/sec,eﬁssbetwmﬂwph@ofaéiwhtomnsdmmm» T
radius of each circulir plate is 0.1 m. Note that 11y =4r x 10" T-n/A and
6=885x 10" C/(N-nd). ~ -
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SHF VIEW TeE waw
(a)mmﬂﬁmpeﬁcmumhsuntofﬁm,ﬁmthwm
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their directions, .

®) Giwndmtﬂwdimme,dbetweeuﬂ:empacMrphwsiso.ﬂlm,wMisﬂie
whgedtopmssﬂnempacﬁorateachmmofdme‘l

(¢) What is the magnetio field st point X, on the skefoh, ot distatce, R from the wire

leading to the capacitor? (Hint; Use the originally used by James Clerk Maxwell
in his treatment of the charging capacitor.) ) )
(d) Identify the of el et wavesluvinﬁﬁ'equmiﬂs

about: 1. 1 MHg, ii, 100 MHz, iil. 1 GHz = 10° Hz and v, 5 x 10" Hz,





