Quwwl“um Mcx/\m,lf—ﬁ 1 {—v'Lﬂ-C ‘Vz Ao ZJ'I'\M

2021 .01. 30 J  exeac:se? u-»u.\rg 1




1. Through what potential difference must an electron be accelerated in order to have
(a) the same wavelength as an X-ray of wavelength 0.15 nm; and

(b) the same energy as the X-ray in part (a)?
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2. A Neodymium laser operates at a wavelength of 1.06x10-¢ m. If the laser is operated in
pulsed mode, emitting pulses of duration 3x10-!! s, what is the minimum spread in
(a) frequency and

(b) wavelength of the laser beam?
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3. When light of variable wavelength shines on a particular metal, no photoelectrons are

emitted if the wavelength is greater than 550 nm. For what wavelength of light would the

maximum kinetic energy of the photoelectrons be 3.5 eV?
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4. What is the typical de Broglie wavelength associated with an atom of helium in a gas at

room temperature?
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Show that the real wave functions ¥, = sin(kx — @t) and ¥, = cos(kx—t) are not
solutions of the free-particle Schrodinger equation, whereas the complex wave function

¥, =exp(i(kx—or)) is. This is an important difference between classical waves and
quantum mechanical wave functions.
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6. Consider the measurement of the position of a particle on the screen in a double-slit
experiment. Describe what would happen
(a) on the basis of a classical particle picture;
(b) on the basis of a classical wave picture;

(c) on the basis of quantum mechanics.

SEL Lo("‘)‘ué Ji,cn, C,o/..m.‘)/e_w.%z. L)“)Qw;mo.—\'\'%

/
&) \ L
—
— \ \‘\) 2 ﬁouu”v:cp*$
1
— /\/
| ~
\

b |

l \:Mmkw pelier~

A 1 s el dew W o ke et
b beleves  Lle o dowed  peckde
Ll ks doewed el on Mo aceen ondy
d Lehaves  Ble o waue.



T\PS

oghr e JKL%: = \'\/
e B }L P v
UMM\—Q’«-% ’uiw\*o“ E N« Bg > iz \ Ne Nt > ¥

ﬂA’c Xam J& C,Dlw;)\"&u.\_& & N NLLO-\O Qu.$

E - iﬁw = \’\ v = \,_\—c,_ OMA— ?’: -\V’\K
A
The  equip ahbion Mann Ha o wore - N U
c&ﬂ—”‘i ‘a% /B\\'wi—ié . \;\Aa:\f lt\\_m cwa, \(.‘ML'C_ Mua_\(}_
Dé), -E/VM—‘A_ oY o N
/—;mo‘l = %kg—v (‘:M 3“’)

Poblilihy  of  frdiog o pekde Whoao Mo
?ah«lt\o/v- < o.m_:\, ><+A><

C£ Llf(x.k\ A j(Lm Wone &_\ﬁ Mi, He PMLcL_
>+ Ay
P (xlx+éx) = \ dx* i+(x\\\z
R \,,LLzr

7\&

>
x xtdx )<‘

/

TS

NN




