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5-21 (a) The woman tries to hold a pellet within some horizontal region Ax; and directly
above the spot on the floor. The uncertainty principle requires her to give a pellet

some x velocity at least as large as Av, = . When the pellet hits the floor at
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We find Ax; = (L) (Ej .
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(b) For H=20m, m=050g, Axem =52%107'° m.

5-27 For a single slit with width a, minima are given by sin6 = % where n=1, 2, 3, ...
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The time development of ¥ is given by Equation 6.8 or
k-0 Co | fikr—io(k)-a?k?}
W(x, £) = [ alk)e oM gy = (—j { dk
(x, t) Iu( Je 1/; ,[_We >
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with (k) = C for a free particle of mass m. As in Example 6.3, the integral may

be reduced to a recognizable form by completing the square in the exponent.

. ht . . . .
Since w(k)t = (%] k*, we group this term together with ok* by introducing

, o It
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Then, changing variables to z =k _zi_z gives
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To interpret this result, we must recognize that 3 is complex and separate real and

2
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imaginary parts. Thus, [8°[ =ja> +=—| =a* +| =— | and the exponent for ¥ is
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then

|\{l(xl t)l = C—Ole{ix 2/[4{a2+(h tm o)’ H} .

We see that apart from a phase factor, ¥(x, t) is still a gaussian but with

/

2

amplitude diminished by % and a width Ax(f) = [(12 +[21';—ta) ]
(oc‘1 + (:m—t) j

where o = Ax{(0) is the initial width.
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6-6 v (x) = Acos kx + Bsin kx

8_1// =—kAsin kx + kB cos kx

Jdx
2

% =—k* Acos kx— k*Bsin kx
x
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The Schrodinger equation is satisfied if g_ll/ :(_hz—zm)(E ~U)y or
X

—2mE
—k*(Acos kx+ Bsin kx) = ( hT }Acos kx+ Bsin kx) .
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Therefore E = 'k
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6-10 E, =

) 34 1 \?
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(a) E, =377 eV
E, =37.7x2* =151 eV
E; =37.7 x 3> =339 eV
E, =377 x4%* =603 eV



(b)

hf=7:En_ —E,,
he 1240 eV -nm

Eni _Enf Eni _Erzf

For n;=4, n; =1, E, —E, =603 eV -37.7 eV =565 eV, A =219 nm
ni=4, n =2, A=275nm

ni=4, n =3, A=470 nm

n;=3, n =1, A=412 nm

n;=3, nf =2, A=659 nm

ni=2, ng =1, =109 nm
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