PH 314 Homework Set+ #5 Solutions

i) m_ =135 MeVv[c* proten —% proton + pion
(@) AE = Amc? = m c* = (135 MeV/c?) ¢® = 135 MeV
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) v= '_i-% Ax = vt = ¢ At = (2798%1° (4974 x 107
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AX = 146X 10 m = 14EFm

) w= A(sin Bk) A>0 370,0< Bk < TR rad.

(a) Units of w (angular Fre%wenéy) = red/s
Units of (sm Bk) = none .
Therefore , uwnits of A = rud/s

Units of Bl = vad
Units of Kk (wave number) = raa’/m
There fore um+$ of 13 = meders.

(b) v(group) = d (A(smBk)) = AB cos(Bk)
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() k:B;\TL If A=, then k—>0.

om \/(group) Lomy AB cos(BkD = AB.

k—o k—=o
S V(PL\O\SQ) Lo A(sm Bk) = A S -5‘)\)’) Bk
k=10 k—r o k k~=p k.

This )s an Indeterminote form . Use L‘H’osp{%al'g Rule .
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Dom v(p}wxse) = A M(‘S—mg{‘) = AB.
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In 4-}19, Jcmg_wave,lengﬂy 7>m)+) +he +~wo Spee;ls are Fthe same .

3) y(x):“ACc’S(Qg\—X 4—%) :’~Acos(kx+-zl> (X< 0)

y’(x) =+ A/COS(.ﬂX_ +p') = +A/Cas (kX +¢’) (x70)

At X=0, YCX):y’(X) and ii)’_ %

'Y(x:0)= wAcasg, = _ \/—B;A

y'(x:o) = +A'Cos¢/_
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A%+ A" = [6AT 3A7 = 16A'" AN = J—F’A J_J'giA
Restrict @' +o O<¢’< T rod. Then, A'=-V3'A = _ga0]A
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(a) p(o<x< _BL;_) = S/‘PIOOPJX - S ;z_‘.gm'&(flr—_"_)Jx
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() P(o<x<£)+ P(é—.b@ 3}3';)+ P(?<x< L) = 4
P( Ak o2 L)‘ {1 - 0.1955 - 0.6090 = 0.1455 (or by symmetry) .

5) Y(x) = Asinx cosx = %(Q SIMX Cosx )<= g\. ST AX (A>0)
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Ag‘ — _,_’_,6___.., BoundarY Conditiens: Px=-1)=P(x=1)=0
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P(x=-1) = Asm(aL) = P(x=1) = ~s;n(aL) -



—%SmRL:O SINAL =0

smlil = sm(2(A)) = AsmALcosAL = O snyl =0
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