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Reading Assignment: Chaptt:r: ll

August ilObh irr rtry box in lhr: plrysics offi:r: or itt ofiit:e ltoltrs'

Clr i f f i ths 'Prob len IS

1 . 1

1  . )

l . r )

A.ddit ional Protrlerr ts

Problem AlL -  Complex Numbers A l i t lkr  pract ice wLt l t , : tonr l r l t : ;< t t t tntbet 's .

(a)  \ rVr i te 1/(1+ l l  in  t i re forrn cr  *  r iz  zrrrc l  t ,he fbnn pr ' i "

( t r ' )  \ \ f  i1 ,e t ) " tnrLt  i r r  t l te fonrr  a *  ib

(c )  ( ' on r l )uL ( '  ,F : : ;

Problem A2 -  Complex Numbers,  But  More Interest i r : rg l l ls , . '  cr . , t t tp lex r t t t t t l r t :Ls to t :c-r t t tpt t l ,e i t  t l lo t '€)

exl l , ressive lb1rn gf 'bhc sum of ' two s i r re wavel ;  of  d i f l 'erent  I i 'eqr t , , : r rc1r a;  t l I I [ l  3u. . ,  1rrr1.  c<1t ta l  at t t l r l r t t tc lc  .1.  Shorv

t l rg srrrn r - i l ' the two wlves J '  :  Asinc, , l  -1- .4sin3r, . , l  can be rvI i lb t : : t  z t .s  t l tc t  ; r t 'oc l t t r :1,  o1'a \ \ ' i : ive wi t l l  t r  f t 'cqt t t ' :nt '1 '

t h i r t i s t l r r ' : a v e r e l g e < - r f t h e t w . c l f r e q u e n ( : i e S t l t . r I t i p l i . : d l l v a , w a . . ' ( l ' l ] ( ) S . . . ]

f recluerrc ies; .  I i tar . t  bv lv l i t ing l  as the i rnzrginary l r t r r t  of  sOtnr: )  ronr l r lex cxponr:r r t , iu ls .

P r6b len l  A l l  -  Wave .Func t ions  Cons ic l t : r t hcgSou t rds l , t t t t : r . r l  t l Lc  i r r f i r L i t , csq r l i : l . I ' ( ' r vc l i  t l ' ( . . r )  , ' =  /5 i11 ( i r . , : r / a )

fcrr  0 < , r : . : : .  a and u(r)  :0 otherwise.

( : r )  F ' in: l  y ' .

( b )  I r i n c l  I  t  ) .

(c)  F ' in, : l  o, . .

(d )  } r i n ( l  t hc  p ro i r r rb i l i t y  the  pu r t i c l r :  i r ;  f cnu rc l  i r r  t he  r r r i r l , l l t ' o [ ' t i u ,  r v t r l l  1 t ' r - , t t t  o f  4 l ,o  , \ r t , , l  I .

Pr 'ot r lem A,1,  -  Doubl :  Sl i t  Monochrornat ic  (s ingle f re<1uerr , : : ' , ' , :u)  l ig l . . t  is  i t tc ic le ' r t l  oI t  tu,o s l i ts .  T 'het  s l i ts

ar'o a dirstelncer cl zrpzrrt,, : ir€r very narrow) rLnrl are a distance'rl: ft 'onrt i i sclcclt. 
'I- 'rttt 

cl cc:l.ric fic' lrl of tltc u'avc'

is ; : ; iverr  11. '  l l ( r ,  t )  :  Er ,s i r r (Ar -  ur t )  where k is  the wavenutnber A -= 2:n/)  t rnJ ) ,  is  t ,hc u ' in 'e let t tgt ,h.  
' fhe

i t r t t : t r s i t . r c , f t ] r . e l i g l r to r r t ' hesc lee r l i r t l t i t t r t ra I l vp r (Jp0r t i o t l a [ l

thr :  i r r ter : le

arr , : l  r ra, tural l - r ,  c  :  a/k, ' tut  l ,ht r t 's  not  inrpol tatr t .

P r . . o t l l e ' n r A l i - B a s e b i l I l s . I l r t : q u t r n t r r r r l ( - ) e B r . l g l i e ) w i l v e . [ e t r g r , l t t r 1 ' i i I r 1 ' t i r i r r g i 5 , \ . . , | t ' 1 , t t t t : l ' l l e l ' t l

rnrrss,  r r  is  the

f i rst  inter fererrce minimr l  fbr  a basebal l .  Lhr:orvn at  100nrph an, l  er  rval l  cor t ta in ing,  two iv i t tc l . rws a c l is tatrct t  5f t

apiLrt. l ltre interference pat,t;ern is obs,:rverd on zr rvall a distatll;e,Jf 2l0ft fr:orn the rvittclou's.

Pr',oble.m A6, - Frorn 1,he GRE Consid.er zr steltrn'iser wave ftlrc:tiorr q == 0 li.,r:{ .:: (J. q'r :,: 1 i i;r 0 .< J: { 1,

t l ) , = = ' . 1  f < r l  I  < :  r 1 2 , t b , = l :  f c - r r ' 2 < z . < - 3  , 1 b = .  1 f o r 3 - - : r . < . . . 1 ,  a n c l  i , r : :  -  Q f , : t t ' . r : > ' 4 .  F ' i r r < l t , i r e p r o b a b i l i t y

tlrt: p,nrt,icle is; f<lrrrci bebweerr :L == 2 trlnd l; : 3. Nattrral[y, y,r)u irr€ ttt i ' , gclittg 1,o r. 't-rtts;i<let' rvot' lt ittg u'ith a

I  ro l  I -  l  I (  ) l ' l  I  l t , l i z t ' d  wav t '  I ' u  r t t ' l  i o t  t  .
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