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L=mvr,=nh
=nh/2n

=2 ar,=nh/mv
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=nA
22T = NA
Heisenberg Uncertainty Principle &g 40U jaw 7-1
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;Qié e 5 s2ic auliall )( PSR e:u.nal )E( aadall « )o( ng}b'l\ 428 ga g )Lz( ?g.mal ng}\)'l\
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Ap.ALx=h ... (b) (18-)1
AE.At=h ... (c)
A8 )ox( ) (odl) a3 30 A po aad (S W il LS 50 )18a-1( ADell (5 b il (i)
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H.w 1- What is the physical meaning of equations (1-18b) and (1-
18c)?
)18C-1( 5 )180-1( Aslanll (5 5 5aill Sinall Lo
2-Use any method to drive equation (1-18a).
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)18a-1( Aalaal) (B 45y yha (5) Janin
3-Use equation (1-18a) to obtain equation (1-18b).
)18b-1( Aateall e J ganll )18a-1( Aalaall Joxin)

Correspondence Principle J#4i fam 8-1
Ao oy 5l 5 e i e oS el 3 905 ) BONI 30 8 e im0 sl 5 o
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Example 4: Use the uncertainty principle to show the Impossibility of Finding the
Electron Inside Nucleus?
€ 30 gall JAa oy s IV 3 ga g Adlaiad) ) A8 Tase Jlanials
Solution:
sl J213 8 05 SOV g pa (a8 20U 0 iy T3gh M40 2 50ms 58 515l 5l ol Ly

Ax ~ 10-14m O ) 3153l i e 3y 3Y Yl ji(

AxAp>nh
4l ) (A naai Y (G 5S ale
h  1.054 x 10734 50
Ap2—= = 1.054 x 10 kgms_l
Ax 10-14
E=+p?c? + m2ct
P2C2>>Mo2C4

E=pc
AE=Apc

1.05 X 10720x 3 x 108 = 20MeV
uj)ﬁY\d&wJ.e&dg\w\ obAj MeV8 GJ\FJJSEE\}J\ da\dadpﬂ\h)\ﬁtiaddsmu\u

Bl Jala s SISV 3 g g mar ) 13gd 5 20MeV
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18



27 = N, Aabeall (5806 )8(
Y1 @Y alaall g 5l Sinall L )O(

. AL+> h(a)
AE. At > h(b)

AE. At = h Al Y Ax, Apy > h Aalaall Jeatind )10(

Exercise of Chapter One

)1 By using the classical methods, show that for an electron in hydrogen atom;

a) The potential energy is V(r) = — — — e

dmeg " T
1 e?

b) The total energy is E = — 8neo -7
¢) What is the physical meaning of the minus sign in (a) and (b)

)2 An electron in hydrogen atom in its first orbit,
a) Show that the radius is r; = 0.53 A° = 0.53x101° m.

b) Calculate its angular and linear velocity.
c) Prove that the ration its about 7x103/n .

)3 Compute the De Broglie wave length for,
a) A projectile having a mass 1.0 x10 kg and its velocity is 3x107 m/s.

b) Electron accelerated by a potential difference 100V.

)4 Show that the length of De Broglie wave associated with an electron
accelerated from the restis; A= T 1227/NV (A9

)5 Discuss the statement “Photons is the basic constituents of radiation™.

)6 Calculate the number of photons that will make up 6.625 J of energy for a
radiation having frequency 10" Hz.
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)7 With what velocity must an electron travel so that its momentum is equal to
that of a photon with wavelength of A =5200 A°.

)8 Discuss the equation 27r, =nA, .
)9 What is the physical meaning of the following equations?

a) Ap.AL.>h b)AE.At>h

)01 Use the equation Ax.Ap,>h to obtain the equation AE.At>h
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